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OBS ERVATORY CONTROL LER ' S MESSAGE 


At t he wr it ing of this message the IUE pro j ect has just 
finis hed i t s bia n nu a l t h ree Agency mee ting, which was this 
time h e ld a t ESTEC to co nfirm the ties with the Space 
Sciences Depa r tment under which the IUE Observatory in VILSPA 
functions. 

The c on c l u s ions indi c a t ed that most of the problems 
associat ed with t he imp leme n t ation o f the 2 Gyro-FSS system 
have bee n o vercome n o w an d e ve n t hough quite a lot of new S I C 
command ing structure has been imp l e ment ed, the operations ar e 
running q uite smoo t hly . The low Be t a angle oscillation s have 
been overcome and a r e u sually damped out very quickly. The 
decrease i n t h e So l ar array out put i s still considerably less 
then predi cted a n d ther e fore r ealis t ic options are now 
considere d po s s ib ly a ll owing IUE l ifet ime predictions to be 
extended till 1992 , rather th an 1 9 9 0 as was the case before 
till n ow . 

In i t s June mee t i ng the ESA SPC has approved 
extensio n of I UE f o r 1987, and we can now start 
preparat i o ns f or t h e 10th round o f I UE observing. 

the 
the 

In t h is new s l e tter you will f i n d the call for 
proposals for t he 10 t h ro u nd. Please n ot e the deadline 
proposal s wh i ch has c hanged from previous years . 

rUE 
for 

Bar b ar a Ha s sall has now left VI LSPA to take up a 
position at Oxford Un i ver sity. S he has been replaced by 
Jacq ue s va n Santvoor t wh o has t a ke n u p duty in VILSPA in 
Augu st . The deve l opme nt of the of f-li ne image processing 
facilities in the VSCC ( VI LSPA Scientific Computing Center) 
is progre SS ing qUite well, a l t hough t hi s has not yet reached 
the st a b i l ity r equired for g e ner al usage, both due to new 
hardwar e acquisition a nd t h e n ecessary S/W integration. 

The user commu nity ha s respo n ded quite well to the 
instal la ti o n of the vrLSPA- LAN a nd the possibilities of 
computer communication s s u p p l ie d by this. We hope that this 
will conti nue in the f ut u re. 

Apar t fr om the good health of rUE there has been 
addition a l good new s f or the UV ast r onomers . Late last year 
the SPC a pproved a Ph a se A study f or the Quasat and Lyman 
project. Especially the Lyman proj e ct as outlined in the 
assessment re p or t s ESA SCI (85) 4 , is of great interest to the 
rUE Us er commu ni ty s i n ce it wi ll open up the f a r UV region 
and EUV reg ion f o r obse rv ati on. In v i ew of the overlapping 
interest group f or Lyma n and the rU E project, it was decided 
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to start a regular information, and Phase A progress section 
in the rUE Newsletter. As a first step in this direction we 
give in this newsletter the composition of the Lyman Science 
Working Group. In the next newsletter a more detailed Phase 
A study report will be presented. We hope that this exciting 
project will be able to count on your support. Anybody 
wishing to obtain further information on the Lyman study is 
requested to contact Lyman Study Scientist or the Lyman 
Science Team Leader. 

Willem Wamsteker 
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SIC STATUS REPORT 

INTRODUCTI ON 

The rUE SIC continues to support Science operations normally and 
effectively in its 9th year of very succesful in-orbit 
operations. 

SPECI AL OPERATIONS 

On February 11t h an OBC patch was succesfully up-l inked in 
order to modi f y the FSS Roll control law. With the new law, still 
u nder testing, the Rol 1 
substantially reduced. 

osci l lations at low ~-angles have been 

The 17th. Shadow Season ran smoothly from 
with no difficulties been noted. The maximum 
0 + the two on-board batteries was 53.3/.. 

Feb.16th 
depth of 

to Mar.13th 
discharge 

On March 19th a Station 
successfully performed. 

keeping manoeuvre (Delta V) was 

ANOMALIES 

On March 2n d . an a t tempt to maK~ a safety ~ead on the SWR 
camera failed becaus e of lack of voltage on Grid#1. This camera 
has been very scarcely used ever since launch. The usefulness of 
performing any further read attempt is being discussed at 
present. 

SPACECRAFT STATUS 

The status of the spacecraft is nominal. The temperatures in 
the area of th e HAP S (Hydra z ine tanks enclosure) have continued 
to r ise but the cause of the overall increase has yet to be 
e xp lained. The othe r spacecraft temperatures have continued to 
r emain relatively steady for the last twelve months. 

Solar array # 1 continues to produce sl ightly more current than 
so l ar array #2. The ma ximum current produced occurs at 
approximately ~=74°. The average power reduction between 1984 and 
1985 has been 3.9X . Enough power is suppl ied by the arrays to 
keep the spacecraf t power positi ve over the range of beta angles 
between 27° and 11 9° , base d on a minimum power requirement of 
approx imately 172 wa t ts. 

Approx imately 20.5 Kg of hydrazine remain in the tanks at the 
e n d of April. Usage rate is less than 0.5 Kg/year for the purpose 
of r eaction wheel unloading and station keeping (Delta-V) 
manoeuvres. 

IUE OPERATI ONS AT VILLAFRANCA. STATISTICS 

I n the Table be l ow, we show the evolution of various 
parameters since launch in 1978. 

F . Franco I VILSPA SOE 



YEAR 

TOTAL1984 
 1985
1981 
 1983
1982
1978 
 1979 
 1 980 


5820472
678447 
 695953 
 665486
COMHANDS 692712 
 719408
754009
6 299 65 
 984492 


6098
749 
 600
754
841
OBJECTS 869 
 793
581 
 911 


6796
72 6 
772
809
COARSE UANEUVERS 8 59 
 931
640 
 1092 
 967 


5 3461
6300 
 6 353
6277
FINe HANEUVERS 6457
7434 
 637 05497 
 8773 


2 099
7 84 
 59 2
273
158
5 1 
 121
U'lP 20
100 


4596
5 3 
571 
 89
722 
Lvm 68 7
879
581 
 1014 


(j')~ 646 9
777
86 5
828
86 6 
~ SWP 964
654 
 1 079 
 8 36 

w
:;­ 1 05
1
4
1
0 SWR 27 
 7 
 6
54 
 5 

u 
~ TOTAL 1 366 9
1423
17 42 
16 73
1752
1901 
 1649
2140
1389 

'-'l 
t:) l*" 4226
454
411
475
. 775 
 549 
 499 
 491
HIGH RESOL. 572 

~ 
H (*, 

0305877
1032 
 1157
1090
1025
LOt'l RESOL. 628 
 1227 
 1 269 

l* ) 

1409 0
1445
1747
SPECTRA 1689
2 079 
 1733
2310 
 16 96 
1391 


GROUND SYSTEH 98.31 , 
AVAILABI LI TY 

98 .98 ,97 . 74 , 98.37 , 99.93 %97 . 3 3 % 98.90 % 98 .27 ,96.95 % 

-

(*) Excluding engineer i ng images 

IUE OPERATIONS AT VILLAFRANCA. STATISTICS 
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NOTE FROM THE SCH EDULER 

rUE has enter e d its 9th year of successful orbital 
operation s . Some o f t he causes of that success have been 
the fr eedom for t he obs e rver to point the telescope here 
and the re o n the sk y d e c iding in "real time~ the best use 
of his obs ervi ng all ocati on , and the ability to adapt to 
any u n f or seen astronomical even ts like supernovae, 
comets) ... or o pe rat i o nal problems l ike the gyro failures. 
We always t r y , and no r mally succeed, to accommodate any 
last minut e reque s t f or a coordinated observation, or to 
change a d at e f o r any re a s on, or ... 

Howe v er r UE is getti ng older and older, and therefore 
th i s a b i l ity to a da pt to any ci r cumstance is obviously 
decreasi ng (The res t r i c t ed regions on the sky are bigger, 
but most l y the requ ireme n ts of the users are becoming more 
an d more compl e x) . 

Yo u h ave notic e d th a t for the 9th year we have Changed 
the way in whi c h the scheduling was done. You have 
received t he re s ul t s of t he Allocation Committee together 
with a ten t a t i ve schedu le of your programmes, done on the 
basis of the in fo rmat io n provided in the proposal. This 
does not mean t ha t we have suddenly lost our flexibility, 
but in some way that we are anticipating possible 
restricti ons and pr epari n g for times when some form of 
"integra t ed ~ s cheduling might be necessary. This 
represents one of the r esponses of the IUE project to the 
s ugg estio ns f r om th e IUE- LRPC. 

In a ny c a s e, 
still ~flex i ble" 

view!!!). 

do 
fo r 

not wo rry, 
a c o uple of 

be c ause 
years (

we 
what 

expect to 
an optimis

be 
tic 

I wo uld 
(IUE) year. 

l ike to wis h you all the best for this new 

Yo ur Sc h eduler 
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APPENDIX: Since the Beta angle is still the most critical 
Spacecraft parameter here arp some values ot intprest: 

- P-OWER CON_STRl\,JJ~'r FREE R~QIQ_~Lg (PREDICT IONS) ­

+-----------------------------------------+ 
1 MONTH BETA RANGE 1 
1------------------------------------------1 
1 

1 May 86 29 114 

1 June 86 30 112 
I July 86 30 1 1 1 
I August 86 30 1 11 
I September 86 29 113 
I October 86 29 1 14 
t November 86 28 115 

I December 86 ?8 115 
I January 87 28 115 
1 February 87 29 114 
1 March 87 30 1.12 
+-----------------------------------------+ 

- I:J.QJ: QJ!~ B.~gJILA.TlqN!2 ­

+----------------- - -------------------------+ 
MONTH LOWER BETA UPPER BETA 

LIMIT LIMIT 1 
------------------------- ------- ------------1 

I 
The next January 55 100 1 

target must February 55 95 1 
be outside March 60 95 I 
the April 65 90 I 
indicated May I 
lower or June I 
upper Beta July 1 
limit to August I 
cool down September " 0 85 1 
the OBC! October 65 90 1 

November 65 90 I 
December 60 95 I 

+----------------------------------- --------+ 
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eesa sere 

July 1, 1986 

PROPOSALS FOR OBSERVATIONS WITH IUE IN 1987 

Dear Colleague 

The International Ultraviolet Explorer (IUE) spacecraft is currently 
operating very successfully and continues to provide valuable UV 
spectroscopic data in the 1200 to 3000 A wavelength region. Such 
data are obtained on a routine basis, 8 hours per day at the ESA 
Villafranca IUE Observatory and 16 hours per day at the NASA IUE 
Observatory at Goddard in Maryland. The observing programmes 
carried out have been those recommended by the relevant European 
and US selection committees. 

The present observing programmes extend to June 1987. Thereafter 
and additional year of observations will be initiated. In preparation 
for this, the European Allocation Committee (IUEAC, a single committee 
which has replaced the separate ESA_and SERC Selection Committees) will 
meet early next year to review those observing proposals which have 
been received by 15 December 1986. The recommendations of this 
committee will be the basis for the one year European observing 
programme starting June 1987. 

We therefore invite European astronomers to submit proposals for 
IUE observations in accordance with the procedures set out in the 
attached letter. 

Yours sincerely, 

~~~~' 

~ 
Professor R.M. 
Director of Sc
European Space 

Bonnet 
ientific Programmes 
Agency 

Dr. B. Mart.in 
Head of Astronomy, Space and 
Radio Division 
UK Science and Engineering 
Research Council 
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esa sere 


Dear Colleague, 

As previous users know, the International Ultraviolet Explorer (IUE) is 
an astronomical satellite designed to obtain ultraviolet spectra in the 
region from about 1200 to 3000 Angstroms. Its characteristics and 
performance have been described by Boggess, et al. in Nature, volume 
275, pages 372 and 377, 1978. The satellite was built jointly by NASA, 
ESA and SERC and is operated 16 hours each day by NASA from a control 
center at the Goddard Space Flight Center and 8 hours each day for ESA 
and SERC observers from the ESA control center at Villafranca. 

The observing program for IUE is based on unsolicited proposals for use 
of the satellite. Proposals may be submitted at any t~e but, as a 
matter of practice, those in hand by 15 December 1986 will be reviewed in 
order to establish the year's observing program starting the following 
June. While proposals of a genuine emergency nature may be dealt with 
more promptly, other proposals received too late will not be considered. 
Applications are accepted both from observers proposing new programs and 
from current lUE observers who wish to apply for more time than they have 
currently been alloted. 

Normally, the observer is expected to be present at either the Goddard 
or Villafranca control center. Observing procedures a.re flexible and 
adaptable to individual needs, the observer being able to direct his own 
program, monitor it in real t~e, and alter it if necessary to enhance 
its scientific value. Responsibility for actual opera.tion of the space­
craft, however, lies with a trained operations staff. Scientists from all 
countries may apply to use the IUE. Those interested in observing with 
this facility should send a letter requesting current proposal instructions 
to the most appropriate one of the followi ng addresses: 

IUE Operations Scientist 
Code 684.1 
Goddard Space Flight Center 
Greenbelt, MD 20771 
U.S.A. 



- 11 ­

rUE Observatory Controller 
ESA Villafranca SAtellite 
Tracking Station 
Apartado 54065 
28080 Madrid, SPAIN 

Note: 	 SERC and ESA have agreed to combine their allocating procedures 
with the administrative aspects handled by ESA. 

Responders will receive additional information regarding the satellite 
operations and proposal submission procedures for the tenth observing 
episode. 


Sincerely 


-'~_L"1/')--­ <Jtt:oji Kondo 

NASA/ruE .
. 	 ProJect 
Sc~entist 

({f~ 

willem wamsteker 

ESA/lUE Observatory 

Controller 


t \ 'Acr'" 
</?~ 

Robert Wilson 
SERC/IUE Project 
Director 
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dl;cl-_ribution of elliptical iiurstein Ar izona US IE 218 

gala)(les Busan Padova IT IE 218 


Deuterium in the upper atmosphere Bertaux Verrleres m IS 220 

of Venus + monitoring of 502 In IS 220 

upper atmosphere IS 220 


f .... 
'D 

http:obtIerv.tt




04/30 / 86 NASA A,.,.ROVID lUI PROGRAMS '"OR THI NINTH YIAA 

NAME INSTITUTION COUNTRY ,.ROG 
ID 

TITLE 

OR . MICHAEL F. A'HEARN MARYLAND U. S. SCIMA 

MULTI-YEAR PROPOSAL FOR lUI OSSeRVATIONS OF COMETS AB TAROITB 0,. OPPORTUNITY 

OR. IHAD A. AHMAD IMAD-AD-DEAN U. S. IWIIA 

STELLAR WINO INTERACTION IN 31 CVO 

OR. IMAD A . AHMAD IHAD-AD-DEAN U. 8. ACIIA 

ACCRETION IN 22 VUL 

OR . THOMA8 I. AKI. III CBC U. B. BBITA 

WINOS IN 8U"IROIANT BINARIES 

OR. LAWRENCE H. ALLER CALLA U. B. NPlLA 

PLANITARY NIBULAR CI O RATIOS. MORPHOLOGY. AND EVOLUTION 

OR . BRUCE M. ALTNER A. R . CORP. u. a. GCIIA 

ADVANCID IVOLUTION IN BHB o~oeULAR CLU8TIRB 

OR. BRUCE M. ALTNER A. R. COR" . u. a . WIIA 

POST-ICLI"II OBaERVATIONB 0'" THI IPIBILON AURlGAI ByaTIM 

OR. BRUCE M. ALTNER A. R. CORP. u. a. LDIIA 

ROTATIONAL MODULATION IN LATI-TYPI DWAR,.I 

OR. THOMAS R . AYREa COLORAOO-CAIA U. I. M'UTA 

LONG-TERM CYCLES IN THe MAGNETIC ACTIVI RIG IONS 0" COOL aTARB 

OR. THOMAS R. AYRES COLORAOO-CA8A U. B. RaITA 

A DEEP. DOPPLIR-COMPINIATID. awp ICHILLOGRAM 0'" HR 1099 

OR. SALLIE L . BALIUNAS C,.A - BAO U. B. LOISB 

MAP"ING 0'" THI ACTIVITY IN '"'" AQR 

OR. TIMOTHY IARKIR WHIATON u. a . NPITB 

UV SPECTRA OF PECULIAR PLANITARY NEBULAI 

OR. OIBOR S. BASRI CAL IIiRKILIY U. B. PMIOB 

DIFFIRENTIAL ACTIVITY ANALYS IB ALONG THI PRI-MAIN alQUINCI 

OR. ROGER A . SELL MARYLAND U. B. BDI RB 

IUE o.seRVAT IONI 0'" SUBDWAA~B AND RR LyRA. BTARI 

OR . ROGER A. BELL MARYLAND u. a. GCIRB 

GLOBULAR CLUSTER STUDIES 

OBSERVATIONAU 
ARCHIVAU REMARKB 

TARG OF opp 

TARG OF OPP 

ARCHIVAL 

ARCHIVAL 

N 
1--" 



04/ 30/ 86 NASA APPROVED IUE PROGRAM8 FOR THE NINTH YEAR 

NAME IN8TITUTION COUNTRY PROG OBSERVATIONAL.! 
ID ARCHIVAL.! REMARK8 

TITLE TARG OF OPP 

OR. ALBERT BOGGESS <i8fOC U. a. AOIAB 

UV OBSERATIONS OF SEYFERT GALAXIES 

DR. IiIRUCE BOHANNON COLORADO-CASA U. 8. OBIBS 

SPECTROPHOTOMETRY OF H-ALPHA EMISSION-LINE STARa IN THE LMC 

DR . RALPH C. BOHLIN ST SC. I. U. S. aTIR. ARCHIVAL 

IUE SENSITIVITY DE<iRADATION FUNCTlO"S 

DR . RALPH C. BOHLIN So "",i",,;, I. U. 8. HSIRa 

UV SPECTROPHOTOMETRY OF BLUE STAR» .0 IE LAN DOLT 8TANDARD ARI!AS FOR HST CALIBRATION 

W.... _DR , KARL-HEINZ BOHM U.• . MaIKa ARCHIVAL 

A TEST OF BOW-SHOCK MODELS OF HH·~~. ~ _; .. U8IHO IUE ,PECT.... 

DR . ERIKA BOHH-VITENSE w"'_ .. u. a . COII!S 

MO II LINE PROFILE8 IN W VIR 

DR. ERIKA BOHH-VITENSE WASH. U . S. 08IEB 

THE EFFECTS OF METALLICITY ON STELLAR WINDS 

DR . HOWAR~ E. BONO !IT SC. I. U. 8. CGIHB 

WIN.tJS AND SHELLS AROUND LOW-MAS'S SUPER<iIANTS 
N 
NDR. DOUOLAS .N. BROWN WASH. U. S. MID. 

IUE 8PECTROTOMETRIC CIlNsua OF ORION 081 AS8OCIATION • aTARa. II 

DR. EDWAR.D W. BRUOIlL COLORAOO-CA8A U. 8. MOIEa 

MQ IX 8MIa.ION FROM MIRA VARIA.LES 

DR, FREDERICK C , .RUHWEILER CATHOLIC UNIV u. a, MLIII. TARG OF OFF 

THE UNuaUAL HA.. LOaa/ACCRITION PHENOMENA OF 'rnE 0 aUSDWARII HD 12..20 • 

DR, FREDER.ICK C. IiIRUHWIILIR CATHOLIC UNIV U, S, CHI... 

BETA PICTORI8 AND OTHER CANDIDATE PROTO-PLAN~ARY aYSTIMa NEAR THI 'UN 

DR. ,.RIlDERICK C . BRUHWEILER CATHOLIC UNIV u. a. XGIII' 

CONDENSATIONS IN COOLIHO FLowa 0,. X-RAY EMITTING CLU8TER GAa 

DR, DAVID BURSTEIN ARIZONA ST, U. 8 , BGID. 

OBSERVATION8 OF THE UV ENERGY DI8TRIBUTIONa OF ELLIPTICAL OALAXIEa 

DR. DAVID BURSTEIN ARIZONA ST . u, a. LDID8 

K GIANT SPECTRA FOR STELLAR POPULATION HODEL8 



04/ 30/86 NA8~ ~PPROVEO lUI! ~ROORAHS ~OR THI NINTH YEAR 

HAME INaTITUTIOH COUHTRV PROO oaIERVATIOHAL/ 

TITLE 

DR. JOHN J. CALDWELL N. V. 8TATI U. S. 

lUI 80LAR ,V8TIM 088IRVATIOH8 II. NIPTUNE 

DR . JASON A . CARDELLI WI8C0H8IN U. S. 

CHARACTERISTICS OF 217$ A EXTINCTION 

DR. KENNETH Q. CARPENTER COLORADO-CASA U. S. 

THE WINOS OP HIGH LU~IN08IrY K AND M STARS 

DR . JOHN T. CLARKE ClIPC U. I . 

H LVMAN ALPHA IMISSION ~ROM URANUI 

DR . PeTER S. CONTI COLORADO-JILA U. I. 

SIMULTANIOUI UV AND OPTICAL ITILLAR WINOI IN a 0 STAAl 

DR. ~RANCI ANNI CORDOVA LOI ALAMOS U. I. 

THE NATURI OP ACCRITION DIIK WINDI 

DR. LENNOX L . COWIE aT IC. I. U.•. 

UV EMISSION LINI' STUDIES OP QAS IN THE CORIS O~ X-~Y LUMINOUI 

DR. D . MICHAIL CRENSHAW CIC U. I. 

OISERVATIONS O~ IROAD-LINI ~DIO QALAXIII 

DR. 8TEPHIN A. DRAKI lAIC U. I. 

A SURVey OF SHORT-peRIOD RS CVN BINARIES 

DR. JOHN • . ORILLING LOUISJ:ANA 8T. U. I. 

UV SPECTROSCOPY OP VERY HOT SDO STARS 

OR . JOHN S . ORILLING LOUISIANA IT . U. S. 

UV SPECTROSCOPY O~ V348 lOR 

DR . R80INALD J . DUFOUR RICI U. S . 


IUS OBSERVATIONS OF NEaULOSITY AROUND AO CARINAI 


DR. REGINALD J. DUFOUR RIC! U. I. 


IUE OBSERVATIONS OF NEBULOSITY AROUNO HO 148937 

OR . ANDREA K. DUPRE! CFA - lAO U. I . 

- HASS LOSS FROM MaTAL OEPICXINT QIANT STARI 

OR. ANOREA K. OUPREE CFA - 8AO U. S. 

MONI TORING THI VARIABLI ATH08PHERI OF ALPHA ORIONIS 

ID AACHIVAL/ 
TARO OP OPP 

REMARKS 

SNIJC 

IDIJC 

MOIKC 

IUIJC 

HLIPC 

CVIPC 

XCILC 

CLUSTERS 

R~IDC 

RIlID 

HIlJD 

RCIJD 

NalRD 

NIIRD 

~..) 

VJ 

"LIAD 

LSIAD 



04/30/86 NASA APPROVED IUE PROGRAMB FOR THE NINTH YEAR 

NAMI IN8TITUTION COUNTRY PROQ 08BIRVATIOHAL./ 
10 

TITLE 

DR. .JOEL A. EATON INDIANA U. a. caI.JE 

GRAVITY DARKENlHa OF V535 ARAI 

DR. .JOEL A. EATON INDIANA U. B. ISI.JE 

BINARIES INITIATING MASS EXCHANGE 

DR. MARTIN 8. ELVIS C~A - SAO U. S. XQIM. 

QSO'S WITH IPC X-RAY SPECTRA 

DR. NANCY REMAGE EVANS CSC U. 8. MBINE 

FLUXES, TEMPERATURES, AND RADII OF STARS DEFINING THE ZAMB 

DR. NANCY REMAGE EVANS CSC U. S. DCINE 

LONG PERIOD AND OVERTON·E CEPHeID8 

DR. NANCY REMAol EVANS CBe U. a. CCINE 

THE MAS. OF THE CLAaSICAL CIPHEID SU CYGNI 

DR. NANCY REMAoE IVANB CBC U. S. caINE 

CEPHEID BINARITY AND STAR FORMATION 

DR. WALTER A. FEIBELMAN GSFC U. B. NPIWP 

BI P~LAR AND EVOLVINo PLANETARY NEBULAE AND RELATED OBJICTS 

DR. WALTER A. FRIBILMAN GaFC U. a. NCIW!" 

ULTRAVIOLET ECLIPSES OF THE NUCLEU8 OF THE PLANETARY NEBULA HaC 2546 

DR. FRANCIa C. PEKEL VANDERBILT U. B . HCIF~ 

• EARCH FOR WHITE DWARF COMPANIONS OF CHROMOBPHERICALLY ACTIVI GIANTB 

DR. FRANCIS C . FEKEL, .JR. VANDERBILT U. B. CCI"" 

UV OBSIRVATIONB 0,. BlHaLI CHROMOBPHIRlCALLY ACTIVI GLANT8 

Dit. PAUL D. FELDMAN .JOHNB HOPKINB U. B. BCIP!" 

IUE oaBERVATIONB 0,. COMITB A8 TARGITS 0,. OP~TUNITY 

DR, PAUL D. FELDMAN ,JOHN8 HOPKINB U. 8. SHIP" 

lUI 	oaBERVATIONB 0,. HALLEY'B COMIT 


" ••EN
DR . ROBERT A. COLORADO-CABA U. B. NUR!" 

UV EMIBBION-LINI DIAGNOBTIC. ,.OR LOW-VILOCITY BHOCKB 

DR. ROBERT A. FESEN COLORADO-CASA U. B. Nltllt,. 

THE NATURE OF THE FILAMENTARY NEBULA 1723-46 

ARCHIVAL./ 

TARO OP OPP 


TARO 0,. OPP 

RIMARI<8 

IV 
~ 

• 




04/30 / 86 NASA APPROVED lUI PRooRAMS FOR THE NINTH YEAR 

NAME INSTITUTION COUNTRY PRoo 
10 

TITL.E 

DR . ROBERT A. FESEN COL.ORADO-CASA U, I , HCIRF 

PECUL.IAR ABUNDANCES IN THE CRAB NEBULA'. ~ILAMINTI 

DR . EDWARD L. . FITZPATRICK COL.ORADO-JlLA U. I . IEIE~ 

THE PROPERTIIS O~ UL.TRAVIOL.IT IXTINCTION CURVII 

DR . EDWARD L.. PITZPATRICK COL.ORADO-JlLA U, I. oeII~ 

ENERGY OIITRI8UTION8 OF L.MC OS SUPERGIANTS 

DR. DAVID 8. FRIEND WlaCONIIN U. S. O.IDF 

STEL.LAR WINDI FROM RAPIDL.Y ROTATlNOHOT STARI 

DR. PRISCIL.LA C . FRIOCH CHICAGO U. I. IIIP~ 

INTERSTEL.LAR CL.OUDI NIAR THI IUN. II. 

DR. CATHARINE O . GARMANY COI..C,RADO-JlLA U. I . ML.ICG 

MASS L.OSS RATES FROM ARCHIVE O-STAR IMAGEI 

DR . CATHARINE D. GARMANY COI..;"RAOO-JILA U. I . "'RICO 

A SEARCH ~OR SHORT-PERIOD VARIATIONS IN HD 192163 (WN6) 

OR, CATHARINI D, GARMANY COL.ORADO-JlLA U, I, OaICG 

CONTINUUM STUDIES O~ HAGEL.LANIC CL.OUD O-STARS 

OR, MARK S, GIAMPAPA NOAO - NSO U. I. DMIMG 

CHROMOSPHERIC AND CORONAL. IMIISION IN OM STARI 

DR, CAROL. A, GRADY CIC U. I. HIICG 

SURVEY OF STEL.LAR WINDS IN BI ITARs 

DR, RICHARD p, GRIEN ARIZONA U. I . CitaIRG 

QUASARS AND GALACTIC HAL.O IVOL.UTION 

OR . RICHARO F, GREEN ARIZONA U. I. QCIRG 

THE DISTRIBUTION O~ QUASAR IMIIIION L.INI ITRINGTHI 

OR , EDWARD F, GUINAN VIL.LANOVA U. 8. RallG 

L.ONG-TERM EVOL.UTION O~ CHROMOIPHERIC, TRANSITION-REGION. aTAR.POT ACTIVITY 

DR, EDWARD ~, GU I NAN VIL.LANOVA u . a. callo 

OBSERVATIONAL.! 
ARCHIVAL.! 

TARG OF OPP 

TARG OF OPP 

ARCHIVAL. 

REMARKS 

ARCHIVAL. 

ARCHIVAL. 

N 
Ul 

ARCHIVAL. 

ARCHIVAL. 

ARCHIVAL. 

IN V711 TAU 

ECL.IPSING BI NARY SYSTEMS I N CON~L.ICT WITH aINERA L. RELATIVITY I AS CAHILOPARDALII 

OR , JOSEPH e, GURMAN aapc U, I, KGIJG 

A SEARCH ~OR CHROMOIPHIRIC P-MOOI OICILLATZONB IN LATI-TY"I SIANTI 

http:PRISCIL.LA
http:UL.TRAVIOL.IT


04/30/86 NASA APPROVED IUE PROORAMS FOR THE NINTH yeAR 

NAME INSTITUTION COUNTRY PROO 086ERVATIONAV 
ID ARCHIVAL/ REMARKS 

TITLE TARG OF OPP 

DR. KENNETH L . HALLAM GSFC U. S. LDIKH 

UV CHROHOSPHERIC ACTIVITY CYCLES 

DR. ~. P. HALPERN COLUMBIA U. S. CPI~H 

RAPID VARIATIONS IN THE FAR-ULTRAVIOLET SPECTRUM OF THI COOL AP STAR 21 COM 

DR. ~ . P. HALPERN COLUMBIA U. S. XLI~H 

X-RAY SELECTED 8L LAC OB~ECTS 

OR . ~. P . HALPERN COLUMBIA U. s. APIJH 

ULTRAVIOLET VARIATIONS OF COOL AP BTARS WITH STRONG MAGNETIC FIELDS 

DR . ~ . P . HALPERN COLUMBIA U. 8. IGlIJH 

ELLIPTICAL SEYFERT GALAXIES 

OR . LEWIS M. HO"B CHICAGO U. S. %SILH ARCHIVAL 

A HIGH-SENSITIVITY SEARCH FOR New INTERSTELLAR MOLECULES, ATOM., AND IONS 

OR . JAV B . HOLBERG ARIZONA U. B. WDIJH 

WHITE DWARF LYMAN ALPHA PROFILE. 

DR . JAV B . HOLBERG ARIZONA u. S. OAI~H 

HOTTeST HOST LUMlNOVS DA WHITE DWARFS N 
0"1 

DR . ALiERT ~ . HOL~ cac U. 8 . RCIAH 

EMISSION LINE BPECTR~K OF R CRa VARIABLIES 

DR . K'EITH HORNE BT SC. I. U.•. CVIKH 

ACCRETION DISKS AND WHITE DWAR"S IN ECLIPSING DWAR.. NOVAI 

OR . JOHN P . HUCHRA C..A - SAO u. a . HZIJH 

VERY HIGIH REDSHI" QUA.ARs 

DR. DAVID F. HUENEMOERDER PENN .T. u. s. R.IDH 

INV••TIGIATION OF MAs. TRAN....R IN TH. tts CVN BINARY, RT LAC.ttTA. 

DR. DONALD J . HUTTER A. R. CORP. U • •• BUDH ARCHIVAL 

SPECTRA 0.. 8L LAC O'JICT. THROUGH IMPROVID CONTINUUM D.FINITION 

DR . WILLIAM M. ~ACKSON CAL DAVIS U. S. SCIW~ TARGI 0.. OPP 

- A PROPOSAL FOR OBSERVATIONS 0 .. COMETS, AS TARGETs 0 .. OPPORTUNITY 

DR. WILLIAM M. JACKSON CAL DAVIS U. S . SHIWJ 

A PROPOSAL FOR OBSERVATIONS OFCOMET P/HALLEV 



04 / 30 / 86 HASA APPROVED IU! PROGRAMS FOR THE NINTH YEAR 

NAME INSTITUTION COUNTRY PROG OBSERVATIONAL.! 
10 ARCHIVAL.! REMARKS 

TITLE! TARG OP OPP 

OR . KE NN ETH JANES BOSTON U. U . S . CCIKJ 

UV STUDV OF THE CHROMOSPHERES OF 1467 GIANTS 

OR. IOWARO B. JENKINS PRINCITON U . S. Q8I!J 

INTERGALACTIC LYNAH ALPHA .vaTIMS 

DR . HC~L:S R. JOHNSON INDIANA u . ,;;. LGIHJ 

UPPER ATMOSPHERES OF LATE M STARS 

OR. HOLLIS R . JOHNSON INDIANA U. a . caIH') 

THE CARSON PROTO- PLANITARV N••ULA HD ~9.4~ 

OR. MINAS C. KAPATOS GIORGI: MASON U .•• NJIMK 

TEMPORAL UV LINE £HI 88ION IN THE R AQUARII JET 

OR . JAMES B. KALER ILLINOIS u . S . NPIJK 

SOUTHERN PLANETARY NEBULAE 

OR. ROBE RT P. KIRSHNER CFA - HARVARD U. S. SHIRK TARG 0" OPP 

SUPER NOVA SPECTROSCOPV 

DR. GLORIA KOEN IGS8ERGER U.N.A. DE MEX MIXICO WRIGK 

WINO STRUCTURES IN MAGI LLANIC CLOUD WOLF-RAVET STARa. N 
-....l 

DR . WAVNE B. LA NDSMAN GSIIC U. S. I11WL 

NEW PROBES OF LOCAL INTER.TILLAR DEUTERIUM AND HYDROGEN 

DR. K&N NiTH R. LANG TUI'T. UNIV . u. a. IISIKL 

SIMU LTANEOUS I .U . e. AND V.L.A. 08IERVATI ONa OF OWARII M PLAR E STARS AND RS CVN TYPE STARS 

OR. KAM-CHI NG . LEUNG NI.RAaKA u. a. C8IKL ARCHIVAL 

liAR UV STUDY OF aUPERGIANT SIMIOITACHIO AND CONTACT SVITIMI 

OR . ALBERT P. LI NNELL MICH I GAN ST . u. a . I.IAL 

SPECTROPHOTOMETRIC SYNTHESIS STUD V OP MR CYGNI 

OR . JEFFERV L . LINSKY COLORADO U. S . RHIJI. 

ROTATIONAL MOD ULATION OP 44 lOOTIS 

DR. JEFPERY L. LINSKY COI..OftADO U. S . XI IJ L. 

- OBSERVATIONS OF LONGER PERIOD, X-RAY aELICTIO, R8 CVN aYSTIMa 

OR . JEFFERY L. LINSKY COLORADO u. a . II.IJL 

MASS MOTIONS OURING A MAJOR PLARE ON AD LEONIS 



V30/116 NASA APP~OV!O IUE P~OORAMS ~OR THE NINTH YIAR 
.... -.----_.-._----- ------------_._._-- -----------------------------------.-.-----------.-------- ------------------------- ----­NAME INSTITUTION COUNT~Y PROO oeSERVATIONAL/ 


IO ARCHIVAL/ RIHARKI 

TITLE TARQ OF OPP 


-----------------_._----------------------_.---- ----------------- ------- ... _------------ ------------.------------------------- ­
D~. ~EFFE~Y L . LINSKY COLORADO U. S . TTI~L 


CONTINUID LONO-TIRM ULT~AVIOLIT MONITORING OF ~Y TAU 


DR . ~E~~E~Y L . LINSKY COLO~ADO U. S . PMI~L 


THE CHROHOSPHERIC AND TRANSITION REGION EMISSION LINES OF THI HERBIO FOE STARS BN ORI AND NOC 2264 W158 


OR. ~EFF~EY L , LINSKY COLORADO-~ILA U. S. ARI~L ARCHIVAL 


L.YMAN ALPHA PROFILES 01"' HR 1099 AND AR LAC 


OR, J EFFREY L , LINSKY COLORADO-J l LA U. S . LOIJL 


CM DRACONIS - A I<EY TO THE M-DWARF PROBLEM 


DR . JEFFREY L. LINSKY COLORAOO-~ILA U. 8. DMI~L 


COORDINATED OBSERVATIONS O~ STELLAR I"'LARES 


OR . .J'IFFIUilY L. LINSKY COLORADO-.JILA U . S. CSI.JL 


ULTRAVIOLIT EMISSION I"'ROM COOL STARS WITH MIASU~ID MAGNITIC ~IILDS 


OR. ~EF"RIY L. LINII<Y COLORADO-.JlLA U. I. CCI.JL 


CHROMOIPHIRIC 8c CORONAL HIATINQ FOR A STATISTICALLY COHPLITI IAMPLI Olt K ITAR'S 


DR. ~EFFRI!Y L, LINSKY CO.....,KADO-~ILA U. 8. RII~L 


STVOY OF ACTIVE REGIONS ON TKI I< Ii r,.,;, COMPONENTS OF RI CVN AND HD 5303 
 N 

DR. OORDON M. MACALPINI MI'::,: :;; CioAN U. I. HUGH 
CO 

A NEW, SR~(OHT HIQH-REDSHII"'T SAL QVA>lAk 

DR . 'MATTHEW A . MALKAN CAL LA U. I. ~IMt4 

THE I LUI'T QUASARS, SPECTRAL INERGY DISTRIBUTIONI EXTENDING IILOW THI LYMAN LIMIT 


OR. MATTHI'" A , MA LKAN CAL, I..A U, S . eteIMM A~CHIVAL 


THE BLUEIT QUASARS. SPECTRAL EN!~GY DIST~I.UTION. &XTiNDING BILOW THI LYMAN LIMIT 


OR. NATTHEW A . MALKAN CAL LA U.•. IOINN 


POLARIZATION AND THI ULT~AVIOLIT IXCESS O~ QUASA~S 


DR . MATTHEW A . MALKAN CAL LA U. S. AOIHM ARCHIVAL 


VARIABILITY OF IRIOHT SEYPIRT 1 OALAXIES AND QUASA~8 


DR. DI~CK MAliA A. ~ . CORP. U. S. MLIDM 


~APID WIND VARIABILITY IN THE B SUPE~-GIANTS HD 164402 AND HD 167756 


D~. DERCK MASSA A. ~ . CO~P . U. S. HSIDM ARCHIVAL 


A STUDY OF PHOTOSPHERIC SILICON AND CA~BON LINES IN EA~LY • STARS 




O~/30/a6 NASA APPROVED lUI PROGRAM I ~OR THI NINTH VIAR 

NAME INSTITUTION COUNTRY PROG OB8ERVATIONAL./ 
10 ARCH IVAL.I REMARKS 

TITI.! TARG O~ OPP 

DR. pHII.Ip I.. MASSEY NOAO - KPNO U. I . ML.IPM 

HOT ITARI IN NEARlY GALAXIEI 

OR. H. RICHARD MII.LER OIORGIA IT. U. I . SL.IHM 

ULTRAVIOI.ET OBSERVATIONS OF 81. LAC OBJECTS 

OR . H _ W,4~_~_ EN MOOS JOHNS HOPKINI U. I. SSIHM 

VARIATIONS IN SATURN AND URANUS 

OR. H. WARREN MOOS ,JOHNS IiOPKIN& u. s. '~%HM 

JOVIAN MAGNETOSPHERIC-ATMOSPHERIC INTlRACTIONS 

OR. H. WARREN MOOS JOHNS HOPKINS U. I . BIIHM 

THE 10 TORUI 

OR . NANCY D. MORRIION TOL.I!DO U. I. HBINM 

WINDS IN HOT MAIN-SIQUINCI ITARS 

DR . JOHN S . NEFF IOWA U . B . 8PIJN 

UV GEOMETRIC AI.SEDOS OF URANUI AND NEPTUNE 

DR. JOY NICHOI.S-IOHI.IN 8T SC. I. U. S. IGIJN 

IVOI.UTIONARY 8TATUS OP THI PICUL.IAR 13IA IUPIRGIANT HO 15'0031 
N 

DR. JOY NICHOL.8-BOHL.IN ST IC . I. U. I . IGlIJN \.0 

INVESTIGATION OF HIGH - VELOCITY INTERSTEL.LAR GAS IN L.INE-OP-SIGHT TO TWO WOL.F-RAYET 8TARS 

DR. NANCY A. OLIVERSEN CSC U. II. ZAINO TARG OF OPP 

NOVA-I.IKE OUTBURSTS OF Z ANDROMEDAI! AND OTHER SYMBIOTIC ITARS 

DR . JOSEPH O . PATTERSON COI.UMBIA U. S. CVI,JP ARCHIVAl. 

PSEUDO WHITI DWAR~S IN CATACI.YSMIC VARIAII.II 

DR. OERAI.DINE J. PETER8 USC U. S. IIIGP 

IU!, VOYAGER, AND VIIUAI. OBSERVATIONS OF I IUPIRQIANTI 

DR. GE RAL.DI NI J . PETERS USC u. a. HlloP 

ABUNDANCES IN FOUR aHARP-I.INID, aAR I.Y I-TYPI ITARI 

DR. GIRAUOINI J. PITIRa USC U. I . IIIG~ 

FAR UV. WIND AND IHII.1. VARIATIONS IN II-IHILL. ITARI- DR . GERAI.DINE J. PETERS USC U. s. SCIGP 

MULTI FREQUENCY OBSERVATIONS OF DEI.TA CITI 

http:VARIAII.II
http:NICHOL.8-BOHL.IN
http:NICHOI.S-IOHI.IN
http:ULTRAVIOI.ET


04/30/86 NASA APPROVED lUI PRo.;.,,~I'... I'OR THE NINTH VIIAR 

NAME INSTITUTION COUNTRY PROO 088ERVATIONAV 

TITLE 

OR. BRAD LEV M. PETERSON OHIO ST. U. S. 

AGN EMISSION LINE REGION VARIABILITV 

DR. MIREK j. PLAVEC CAL LA U. a. 

SVMBIOTIC STARS 

DR . MIREK J. PLAVEC CAL LA U. s. 

EMI SSION IN NON'DEG~NERATE INTERACTING BINARIE8: INTENaITIES 

OR. MIRIK J . PLAVIC CAL LA u. a. 

THE HVDROOEN-DEFICIENT BINARV UpaILON SAGITTARII 


DR. RONALD a . POLIOAN ARIZONA U. s. 


ACCRETION DISKS IN MAS8IVE BINARIEa 

OR. LAWRENCE W. RAMSEV PENN ST. U. S. 

COORDINATID OPTICAL AND UV OBaERVATIONS OF DH LEO 

OR. JOHN C. RAYMOND C"A - aAO U. a. 
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~ study of Spat ially-Smoothed ITPs 

E .H. scott 

22 October 1985 

ARSTRACT: The SIN in imaqe s processed with spatially-smoothed 
ITFs is poorer than that f o r image s processed with the normal 
rTF. These results sugges t that it is not advisable to smooth the 
ITF i n production processing. They also sugqest that the 
geometric correc t ion used in applying the rTF to IUE images is 
fairly accurate. 

The ITFs used in IUE i~age processinq are applied on a 
pixel-by-pixel basi s. Each p ixe l has its own ITF determined from 
the individual pixel DNs i n the rTF flat-field images. However, a 
l. imitation to the data quality is the ability to register the ITF 
with the spectral image pixels . Any misreqistration will appear 
as a failure to correct fo r t h e pixel-to-pixel variations in 
c amera sensitivity. I f mi s r egis tration is a serious problem, then 
smoo t hing the ITF over adj a c e nt pixels could improve the SIN in 
the processed image . 

The current study uses t he new LWR ITF2 as a test case: it 
is presumed that the concl us ion s would apply to the other cameras 
as well. Two smoothed ITFs h a ve bee n produced by inserting an 
extra step in the creation o f t he ITF which applies a box filter 
to the averaged images at each level . This was done usinq box 
filters of '-x2 pixels (the R2x2 rTF-) and of 3x3 pixels (the "3x3 
ITF-). Pour imaqes have been p r ocessed with each of the three 
ITFs, the 2x2, the 3x3 and the normal LWR ITF2. Three of these 
images are current low-dispe rsi on images, while the fourth is a 
7n percent UVFLOOD from the set of images acquired for LWR ITF2 
(but not actually used in LWR I TF2). 

osing the extracted spe ctral file, the SIN was measured in 
various spectral regions o f eac h spectral image processed with 
each of the three ITPs. Ten- po in t bo x-filtered means in 90A 
bandpa~ses and the rms dispers ions about the means are shown in 
Table 1. As can be seen from the Table, in each case the best SIN 
was obtained for the normal ITF , t he worst was with the 3x3 ITP, 
while the 2x2 was intermediate . The SIN in the 2x2 ITF was about 
s even percent worse t han t h e normal rTF while that in the 3x3 was 
ahout 11 percent worse, on a vera ge. 

The results of applying the three ITFs to the flat-field 
image are shown in Table 2 . Shown are the standard deviations in 
s everal arbitrarily selected l2x12 pixel boxes in the PBI image 
(which contains scaled FNs) . The noise level as measured by these 
standard deviations is about 14 percent worse using the 2x2 ITF 
than for the normal ITF and about 18 percent worse using the 3x3 
I TF, on average. 
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The results stronqly suggeAt tha t s p a t i ally smoothinq the ITF 
deorades the SiN rather than i mprovinq i t as had been hoped. If 
the ITF could he perfectly reqistered wi t h the raw image, then it 
is clear that the nor~al, unsmoothed I TF shou ld be best. It is 
the presumed misregistra t i o n of the i~age wi t h the ITF that 
motivateQ the smoothinQ7 thus , t he r e su l ts c ould be interpreted 
as suggesting that the registra tion is better than might have 
been expected. In order to check this hypo t hesis that the 
superior perfoLlllance of the norma) I TF i s due to fairly good 
reqist~ation, a test was r u n in wh ich t he sa~e flat-field image 
(LWR 17136) w~s intentionally d.e-regi s tered hy one pixel in both 
line ~nd sample, then photometrically correc ted with the normal 
IT~. As shown in Table 2, t he SIN in th is image was not only 
lower than in the proper. ly r.egis te red i mage, but also poorer than 
if the same (properly regis ter~d) l.mage i s proc~ssed with the 
smoothed ITFs. This sugqests that it i s i ndeed the registration 
that is ccucial in determi ning the SiN. 

There are other effects that could help explain the poor 
results. of smoothinQ the ITF. At va ~ iou s s t ages of the imaqe 
processing, interpolation ;.5 pe rf o rmed which can be thought of as 
applying "'e'::fective smoot.hing\'> ~.., ('m i n t he nominally unsrnoothed 
ITF. ~t l~ast four such s leps e xi yt ~ 

1) Several images are a ve r aged to form each level of the 
ITF. These images are not per f ectly reg is t e red with each other: 
the erro~s should be on the order of a few tenths of a pixel 
(Thompson, 19~5). 

2) The geometric correct i o n o f the raw ITF images involves 
~ resa~pling and thus an effec t ive s~oothing of up to the 
equivalent of a 2x2 pixel f ilter. (~ 2x2 pixe l filter would 
corresoond to the raw data point l yi nq equid i s tant from the four 
neighbo~inQ ITF pixels.) 

3) The application of the I TF i nvolves an interpolation, 
aQain leadinq to an ef.f~ctive smoothing box of up to 2x2 pixels. 

4) For s~ectral data 8 the extrac t ion procedure resamples 
and thus smoothes the data . 

These effects are by no means uniform ~cross the image~ the 
net result is a complicated vari a t i on of ee ffective smoothing 
boxk! six.e across the imaQe. I f t.he reqi st ra t ion is good enough so 
that errors are typically smaller than the si ze of this box over 
most or all of the image, then f urther, ~a rtif ici al,· smoothing 
can only deqrade the SiN a nd is t heref o re co un t e r-productive. 
This is ",hat appears to be oc cur ri.nq in the present case for both 
data i~ages and flat-fie l d i mages o It would a l so follow that 
using spatially-smoothed I TFs would not be ad visable in 
production processing. This c onfi rms the results of Northover 
(1981), ~ho also reached the conclusion t hat smoothinq the ITF 

http:occurri.nq
http:proper.ly
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(in this case for both the SWP and LWR cameras) led to no 

improvement in SIN of processed imaqes. 
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Table 1 

RMS Dispersion About the Mean of Spectral Data 
Processed with LWR ITF2 and Two Smoothed LWR ITFs 

(Units are FN) 

Normal 2x2 3 x3 Ratio of Ratio of 
ITF ITF rTF 2x2 to Normal 3x3 to Normal 

LWR 17642 
2070-2160 A 1685 1784 
3010-3100 A 2077 2250 

LWR 17674 
2070-2160 A 2632 2685 
3010-3100 A 2571 2987 

LWR 17675 
1980-2070 A 1515 1604 
3010-3100 A 2144 2216 

Mean, Standard Deviation of the Sample 



Table 2 


Standard Deviations for Selected 12x12 Pixel Areas 

in a Flat-Field tlVFLOOD Image (LWR 17136) Processed 


with LWR ITF2 and with Two Smoothed rTFs 

(Units are FN/70) 


Normal 2 x? 3 x3 Normal Ratio Ratio Ra tio 
rTF rTF rTF rTF of 2x2 to of 3x3 to of Normal(Deregistered) 

(Dereg i s tered) No rma 1 Normal to Normal(Registe r ed) 

12.6 
10.1 
2.4.0 
25.1 

9.1 
7.2 

?4.3 
11.1\ 
23.0 
IlL A 

20.9 
21.7 

Deviation of 

means line 

13.1 
10.4 
24.7 
26.3 

9.3 
7.3 

25.2 
12.0 
23.8 
11. 3 
21.7 
22.2 

the Sample 

15, sample 

14.5 
10.9 
27.1 
30.3 
10.6 
9.4 

27.6 
13.2 
27.9 
13.3 
23.5 
24.3 

14 in 

1.156 1.202 
1.052 1.083 
1.132 1.165 
1. 321 1.384 
1.05A 1.081 
1.043 1.058 
1.152 1.194 
1.213 1.277 
1.168 1. 208 
1.125 1.177 
1.222 1.269 
1.074 1.099 

1.143 1.183 
% 0.082 .:.to.096 

"ROXSTAT" coordinates, which 

1. 330 
1.135 
1. 278 
1. 595 
1. 233 
1. 362 
1. 308 
1.404 
1.416 
1.385 
1. 374 
1.203 

1. 335 

.1"0.119 


are line or 

w 
\.0 

sample 

15,1.4 
32,14 
15,31 
32,31 
33,14 
50,14 
33,31 
50,31 
33,32 
so ; ~? -

15,49 
32,49 

10.9 
9.fi 

21.2 
19.0 
8.6 
6.9 

21.1 
9.4 

19.7 
9.6 ­

17.1 
20.2 

Mean, Standard 

Notation: 15,14 
divided by 12 
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SUMMARY 

To obtain ultraviol et data with suitably high signal-~o-

noise rat i os for quantita ti v e spectral analyses, we composited 

I UE spe c tra f o r six sharp- l i n e d normal B and A stars. As rUE 

d e t ec t ors have limited dyn am ic ranges, we obtained three images 

in both the SWP and LWR c ame r as at each of three different 

e xposure levels. Coadd i tion of these images reduces random noise 

( RN ). For three stars , an imag e at each exposure level was taken 

at eac h of three dif.feren t p os i tions in the large aperture, thus 

c aus in g the s t ellar spect r a to be displaced relative to the 

background of fixed pat t ern noise (FPN). Images of the other 

s tars wer.e t a ken with the s a a l 1 aperture over a period of a 

mo n th. If FPN varies slow l y in a time scale of a few weeks, then 

coaddition of these spect r a a180 should reduce FPN. We examined 

t wo well-exposed orders of ea ch camera for all six stars. By 

s h if ting the stellar feat u res of each exposure into coincidence 
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with the c04dded ~pectrum and 6ubtracting. we obtained difference 

spectra with co~ponents of both RN and FPN. Analyses of these 

diffeTenc~ BpectT8 for the images taken with the large aperture 

produced a beat eRtimate of RN - 4% and rPN • 6% on a single 

well-e~poaed image. These vnlues reflect a 3-data point (2.1 

pixel) sMoothing. The 8ignal-to~nolse ratios of the coadditions 

produce d frOM large aperture images are about twice those of 

single well-expoaed images. 

I. INTRODUCTIOM 

To obtain ultraviolet data with suitably high signal-to 

noise raties for quantitative spectral analyses, we have added 

together n u merous high disperoion IUE exposures for each of six 

normal sha r p-lined Population I B and A type stars. These stars 

are not known to be either photometric or spectroscopic 

variables. In this paper, we discuss our techniques and assess 

the a mount of both random noise (RN) and fixed pattern noise 

(PPH) in both individual and averaged images. In IUE exposures, 

FPN 18 & l o w amplitude instLu~ental signal superimposed on the 

image. It may be var.iable on a scale of months and at a given 

ti me ha s a definite Qpatl~l and amplitude distribution on the 

eurface of the detector. We assume that Gaussian statistics are 

appropriat~ to describe ita amplitude distribution. Rando~ noise 

i3 the reeult of photon statistics. There Is also a contribution 

to RN du~ to e~rors in the placement of the beam as it is moved 

to read out the next pixel (Holm 1982). The images are also 

&ffected by mlcrophonics due a ringing in the camera while the 
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camera is read as well as data transmission problems and cosmic 

ray s. We did not study spectral regions of images obviously 

affected by such problems. Our exposure times are sufficiently 

sho r t th at t here are few if any cosmic ray signatures in our 

data. 

Our choice of sharp-lined early type stars, which was made 

to simplify the task of synthesizing lines in the complex 

ultraviolet spectra, is not ideal for studying noise. For the 

latter, the spectra of rapidly rotating stars, in which the noise 

and spectral feature frequencies are better separated, would be a 

more desirable choice. However, data for such stars suitable for 

coadding in the manner described in this paper have not been 

obtai ne d. 

II. THE OBSERV IN G PROCEDURES 

As the IUE detectors, which are SEC Vidicon cameras, have 

limited dynamic ranges, we obtained high dispersion images in 

both the SWP and LWR cameras at three different exposure times to 

achieve ade quate exposure levels over the entire wavelength 

rang es of the IUE spectrographs. To be able to reduce noise we 

ob tai ned t hree images at each of the three exposure times. For 

hr e e s tars , w Ce t , 134 Tau, and v Cap, we obtained images with 

the star centered in the small aperture to maximize the spectral 

resolution. To minimize FPN we took images at each exposure 

lev el of e a ch came r a at two week intervals. For our other three 

stars, 21 Aql , 6 Leo, and 0 Peg, we used the large aperture and 

for each ex posure time took images at three different spatial 



- 44 ­

positions. This shifted the pattern of FPN relative to the 

stellar 8p~ctrum. T.ble 1 contains the numbers of high 

dispersion images we obtained for each star and used in this 

analysis. 

The images we studied were the extracted spectral (MEHI) 

fileg ~hich were processed from the raw data using the IUESIPS 

V~rg!on 2 software (Turnrose and Thompson 1984), the standard IUE 

project software with standard ITFs for each camera. Our images 

are not affected by any of the systematic errors discussed by 

Turnro9c, Thompson, and Gass (1985). Thus we coadded images 

identically processed with the same software. As all the images 

of a given star were obtained within an interval of a few weeks, 

the camera sensitivities remained constant. 

III. THE COADDITION PROCEDURES 

For each star and camera, one exposure was adopted as 

reference, often one with an exposure time of middle duration. 

Then we determined the effective radial velocities of the other 

images, re l ative to this reference, by cross-correlating the 

central regions of selected well-exposed orders. Radial velocity 

of f se ts were caused by deliberate positional offsets in large 

a p e r ture exposures and orbital Doppler shi.fts in both apertures. 

Before these cross-correlations were performed, the spectra were 

smoothed by a 3-point running boxcar routine to insure that 

npectral features rather than noise gave maxima in the 

correlation function. The IUE extraction routine oversamples the 

data. Each data sample point corresponds to a width of 0.707 
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pixels on the detector. 3-point smoothing increases the 9ignal­

to-noise per pixel by 1.46. In this paper we give results only 

for the smoothed data. We also measured the ratios of the 

apparent stellar fluxes to obtain relative exposure times. For 

small aperture exposures in particular, the fraction of total 

light passing through the aperture varied somewhat from image to 

image. 

When we coadded the fluxes from different images, we used 

the relative exposure times as weights. But fluxes derived from 

using the extrapolated intensity transfer function had their 

relative exposure times divided by 10 and values clearly affected 

by microphonics or reseaus had their relative exposure times 

divided by 1000. Saturated fluxes were given zero weight. Even 

when the local continuum values were overexposed and not ~sedt 

values from the line cores might be properly exposed, especially 

in the long wavelength ends of both cameras where they are most 

sensitive. Hence our technique of coaddition tends to equalize 

the numbers of photons included in the coaddition at wavelengths 

corresponding to the continuum and line cores for the middle and 

longward portions of the spectral ranges for the IUE cameras. 

IV. THE NOISE INVESTIGATION PROCEDURES 

For the present investigation we examined two orders of each 

camera for all six stars (orders 89 and 80 for SWP and orders 98 

and 91 for LWR). These orders were chosen so that, on the 

average, the first order had all of the exposures contributing to 

the coaddition's continuum values and none were seriously 
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overexposed. For this order the images with the longest exposure 

times were well-exposed. The s econd order studied in each camera 

fell at longer wavelengths. In this latter case images ~ith the 

longest exposure times were overexposed in the continuum, but not 

in the line cores. Usually the middle duration exposures were 

well-exposed while the shorter duration exposures were somewhat 

underexposed. 

The basis of our noise investigation procedure for la~ 

aperature images is illustrated with a very simple exa mp le in 

Figure 1. We consider three images with the same exposure time. 

Here a single square represents a stellar line a n d the arrow 

represents a single FPN spike. Our exposures are taken at three 

positions in the large aperture (right, center, and left). This 

shifts the stellar spectrum within the image format. The fixed 

pattern noise is thus shifted relative to the stellar spectrum by 

-1about ±30 km s Column 1 of figure 1 shows the resulting 

displacements in FPN in the three exposures when the stellar 

features are brought into ~avelength coincidence. At the bottom 

of column I, we show the results of addirig the three spectra so 

aligned. There are now three identical n oi se spikes with one-

third the amplitude of the origina l sp i ke. Two of them are 

displaced symmetically from the central position. Random noise 

is not depicted in the figure for the sake of simplicity. Let a 

and b be the amplitudes, as a fraction of the signal strength, of 

the coherent or fixed pattern noise and incoherent or random 

noise, respectively, in a single exposure. In our example, we 

have only one FPN spike while each image has a distribution of 
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such spikes. Then in the average of the spectra taken at these 

three positions in the large aperture, the mean amplitude of the 

fixed pattern noise at those positions where it occurs is 

a 
fp 

• /{3(a/3)2} - al/3 (1) 

and the amplitude of the random noise is 

a - bl/3. (2)r 

We are assuming here that the fixed pattern noise has a random 

amplitude and a random spatial distribution yet is unchanged 

between images and can be studied by applying Gaussian 

statistics. 

Column 2 of figure 1 shows the results of subtracting the 

average spectrum from each individual spectrum with the stellar 

features in coincidence. In these difference spectra, the 

stellar line has disappeared. Two of the three noise spikes in 

each difference spectra are negative echoes of the original spike 

with one-third of its amplitude while the third has a positive 

amplitude two-thirds of the original spike. 

For this case 

a ·a/{2(1/3)2+(2/3)2}-O.S2a (3 )fp

or a decrease in rPN. As we have a difference spectrum, the 

random noise has increased with 

a "b/(l+3- 1 ). (4)r 

When we combine these two sources of noise we find the total 

noise amplitude 

a t - /{(O.S2a)2+(1.15b)2) (5) 

When we cross-correlate the left and right difference 

spectra with the central difference spectrum, the maximum 
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~orrelation 	dccur~ fdr the align.ent seen iri eoiuan 3 of Fi~ure 

1. Cortelations come from the central noise spike as well as 

from some of the negative echoes. At the bottoa of this column, 

we averaged these aligned difference spectra. Tbe central spike 

has an aaplitude two-thirds of that of the originai spike and 

there ~re four negative eehoes, two with an a.plitude 0.11 and 

twd ~lth gri aaplitude 0.22 6f the otigin~l spike. 

For 	 this average difference spectrum 

° -b{/(3+1)}/3 - 0.67 b (6)
r 

artd 

afP-/{(~a/3)2+2(a/9)2+2(2a/9)2}-O.75a (7) 

so 

°t- / {(0.75a)2+(O.67b)2} 	 (8) 

If we now subtract the individual difference spectra in 

column 3 of figure 1 from the average difference spectrum, we 

obtain the results in column 4. The central noise spike has 

disappeared and we are left with four reduced aaplitude noise 

spikes. For the left and right cases 

dfp ·/{ 2(a/9)2+2(2a/~)2}-O.35a (9) 

and for the central case 

°fp·/{4(a/9)ll-0 • 22a • (10 ) 

Thus we use a8 an average 0fp.O.11a. 

For all three casea 

a -/{b2+(b2 /3)+b 2 ([l+lJ/3 2 )}r - 1.33 b. (11 ) 

Hence, 

°t- / {(O.31a)2+(1.33b)2} (12 ) 

Typically for each camera we obtained 4 3 x 3 array of 
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images corresponding to three spatial positions in the large 

aperture and three exposure levels at each position. If we 

assume that the ratio of PPN amplitude to exposure level is 

constant, regardless of exposure level, then the relative 

amplitude is preserved when we coadd the three images of 

different density obtained at a given position. Coaddition thus 

reduces the matrix to a set of three images, which correspond 

exactly to the case illustrated in figure 1 so that the values of 

are as given above.°fp 

On the other hand RN is affected in a different manner when 

the nine images are averaged. As the relative exposure times 

were used as weights in the averaging process, RN is reduced in a 

manner appropriate to the number of equivalent images, n, with 

the same exposure time. For well-exposed orders of the final 

average image, n is usually about 6. This necessitates modifying 

equation (2) for the average spectrum to 

Or .. bin, (13 ) 

equations (4) and (S) for the difference spectra to 

a 2 bl(1+n- 1 ) (14 )r 

and (for n - 6) 

at ~ I{(O.S2a)2 + (1.08b)2}, OS) 

equations (6) and (8) for the average difference spectra to 

a - b {I(n+l)}/n (16 )
r 

and (for n - 6) 

at - I{(O.7Sa)2 + (O.44b)2}, (17 ) 

and equations (11) and (12) for the difference between the 

individual and average difference spectra to 
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2 a - {{b 2+(b /n)+b 2 ([n+l]/n2 } (18 )r 

and (for n - 6) 

a - {{(0.31a)2 + (1.17b)2}. (19 )t 

We fit straight lines througb both individual difference 

spectra (corresponding to column 2 of figure 1) and difference-

average difference spectra (corresponding to column 4) to 

determine their respective noise amplitudes. Substituting these 

measured noise amplitude values in equations (15) and (19), 

respectively, allows a simultaneous solution for a and b. The 

values of a and b given in Table 2 are for the best determined 

cases. They suggest tbat for individual iaages the random noise 

amplitude in well-exposed regions is about 4% and the fixed 

pattern noise amplitude is about 6% of the average intensity. 

Thus in well-exposed orders the total noise amplitude in an 

individual spectrum is 7% of the signal or SIN a 14. Our 

estimate of RN is similar to that found by York and Jura (1982). 

For our small aperture images, the stars could not shift in 

the aperture. If FPN were constant during tbe observations and 

neglecting the small Doppler shifts in tbe spectra due to 

spacecraft motion, then FPN would be subtrac ted out when the 

difference spectra are produced. Thus, to first order we can set 

a - 0 in equation (15) and thus 

a '"I.08b. (20 )
t 

We fit straight lines through the difference spectra of w 

Cet, 134 Tau, and v Cap and found at' Table 3 shows the average 

at values grouped by exposure time, restated in terms of b. 

These data yield (b> ~ 0.05 for the well-exposed orders. This 
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value is slightly larger than the average RN obtained for the 

large aperture images. Since there is no reason to believe that 

the actual RN should be different between large and small 

aperture exposures, we infer that variations in FPN over a period 

of one month have had the effect of increasing the noise 

amplitude in thE! small aperture difference spectra. When we 

cross-correlated the small aperture difference spectra, we found 

no sensible pattern. Any contribution due to changes in FPN over 

the period of a month has either been randomized sufficiently or 

has too small an amplitude so that we could not detect it. 

V. NOISE IN THE AVERAGE SPECTRA 

A major goal of this investigation was to evaluate the 

reduction in noise achieved by our coaddition procedures. In the 

average images, random noise is reduced by llin where n is the 

number of well-exposed images. For w Cet, 134 Tau, and v Cap, 

our small aperture cases, it is difficult to determine the values 

for a and b. An upper limit for b is 0.05 (see Table 3). We 

believe it appropriate to assume the same values as for the large 

aperture a • n.06 and b -0.04. If so, then the random noise 

amplitude for both the large and the small aperture coadded 

spectra is 0.016. 

So far we have neglected the relative Doppler shifts of 

stellar features and FPM due to spacecraft aotion. This smears 

out the FPM and reduces its average amplitude in coadded 

spectra. Table 4 shows the average spacecraft motion for each 

star and camera and the rms deviation about this value. 
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Comparison of the .ean of the a'. with th e 7.2 ka s-l and 7.7 km 

,-1 widths of each pixel for LWP and f9r SWP, respectively, and 

allowance for our 3-point smoothing indicates this .0tLon reduces 

the a.plitu~e of FPN in coadded spectra obtained over a range of 

spacecraft velocities to about ~3% of what its value would have 

been if ~he spacecrafx h.d been stationary. 

For the large aperture average spectra, the fixed pattern 

n9ise 1s al,o reduced by a factor ot /3 as there are three 

stellar P98itton~ in the aperture. Its a.plitude is thus 

0.63 x 0.060 1/3 • 0.029, which implies a total noise amplitude 

of 0.033 9r SIN - 30. 

For the small aperture ~ase, we take the amplitude of FPN in 

coadded spectra to be the same .S In individual images except for 

the 83% reduction due to Doppler smearing by spacecraft mo.t10n. 

Thus, FPN ( 0.83 x 0.06 ~ 0.05 and the total noise amplitude 1s 

( 0.053 or SIN) 19. 

These results tor large aperture coadded iaages indicate a 

factor of 2 improvement in signa l -to-noise over the comparable 3­

point saoothed well-exposed orders of individual iaages which 

have SIN - 14. Thes~ noise estiaat~s are gi yen for average 

fluxes and nQt with r~Spect to ~he continuum. If they were given 

in such a aanner, then the signal-to-noise values would increase 

by about a third. 

Figures 2 and 3 shoy ex.~ples of these results for the SWP 

camera. The AA152Q-154Q region is shown for two stars with 

similar effective temperatures, 1 Cet, a small aperture case, and 

21 Aql, a large aperture case. For both stars, an individual 
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well-exposed image 1s shown as well as the average of 9 images. 

The signal-to-noise ratio 1s clearly greater for the 

coadditions. FPN has been removed to a far greater extent in the 

large aperture case with the high frequency components being 

removed to a considerable extent. 

The noise in the average spectra is dominated by fixed 

pattern noise. A possible approach to further reduce it is to 

take exposures at four different places in the large aperture 

rather than three. There is sufficient space to do so and not 

have the patterns of fixed pattern noise lie on top of one 

another. In this way one could reduce the FPN by an additional 

1 5 %. A second approach is to obtain additional exposures after 

FPN has completely changed its characteristics. It is not clear 

what is the minimum time period for this to occur. Our r~sults 

suggest a significant coherence in FPN in exposures taken a month 

apart. It is possibly safe to separate such sets of exposures by 

a year. For example, if another set of 3 images were obtained at 

each of our 3 exposure levels after a year had elapsed, these 

would possibly reduce FPN by up to 40%. This coupled with a 

further reduction in RN might reduce the total noise amplitude to 

20.023, corresponding to sIN 43. 

An alternative possibility is that FPN is due to a slight 

misregistration of the ITF with time and hence is a function of 

camera temperature. For the images which we coadded, a variation 

of 2 to 3 K in camera temperature was seen. 

Our analysis also ignores possible linearity errors. 

Oliversen (1984~) and Harris (1984) have discussed such 
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proble~s at low dispersion and their relation to the ITF. When 

one coadds spectra with different exposure levels, it is not 

clear whether such effects cancel or increase. 

Our results differ from those of West and Shuttleworth 

(1981) who concluded that the summing of more than five high 

dispersion spectra is probably unwarranted. They used only 

images with the star centered in the aperture so that their 

summed image was most likely dominated by FPM. We avoided this 

difficulty by moving the star in the large aperture and so 

reduced FPN. 
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Table 1: Number of Images Coadded 

Camera 
Star SWP LWR 

If Cet 9 7 
134 Tau 10 8 
\I Cap 8 7 

21 Aql 9 9 
o Peg 9 9 
8 Leo 10 9 

Table 3 

Derived Average Noise Amplitudes from Small Aperture Images 


Well-Exposed SWP LWR 

Star Region 1542-1556 1716-1735 2326-2344 2530-2548 


TT Cet 

134 Tau 

\I Cap 

Long 
Middle 
Short 

Long 
Middle 
Short 

Long 
Middle 
Short 

0.081t 
0.056 
0.066* 

0.093t 
0.064 
0.061 

0.091+ 
0.047 
0.045 

o .057 
0.041 
0.156 * 

0.083t 
0.051 
0.045* 

0.069+ 
0.036 
0.042 

0.099t 
0.067 
0.056 

0.103t 
0.078+ 
0.054 

0.099+ 
0.067 
0.056 

0.065 
0.044 
0.080* 

0.071t 
0.060 
0.059 

0.065 
0.044 
0.089* 

Notes: With different exposure times, the wavelengths which are 
properly exposed change. * Overexposed and + - underexposed, 
otherwise the regions measured are properly exposed. 
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Table 2 

Fixed Pattern Noise and Random Noise Amplitudes 


From Selected Large Aperture Images 


Well-Exposed Number Noise Amplitudes 
Star Camera Region of Images Wavelengths Fixed Pattern Random 

o Peg SWP Short 3 1526-1539 0.063 0.055 
Middle 3 1716-1735 0.062 0.036 
Short 2 1716-1735 0.061 0.043 

LWR Middle 3 2326-2344 0.075 0.045 
Short 3 2326-2344 0.062 0.044 
Middle 3 2530-2548 0.080 0.038 

8 Leo SWP Short 2 1542-1556 0.079 0.035 
Middle 3 1716-1735 0.052 0.042 

LWR Short 3 2326-2344 0.052 0.043 
Middle 2 2326-2344 0.078 0.046 

21 Aql SWP Short 3 1542-1556 0.073 0.030 
Middle 3 1716-1735 0.043 0.040 
Long 3 1716-1735 0.071 0.047 

LWR Short 2 2326-2344 0.032 0.042 
Middle 2 2326-2344 0.066 0.049 

Average SWP 0.063 0.041 
LWR 0.064 0.044 

Notes: The column 'Well-Exposed Region' indicates approximately where this 
region occurs for the spectra under consideration. 'Wavelengths' indicates 
where the measurements were made. 
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Table 4 
Spacecraft Motion Velocities 

Star Camera Hean Velocity D1sper!{on Range 
(km s ) 

11 Cet SWP 
LWR 

-28.2 
-27.4 

±l.S 
±1.7 

-25.6 
-25.7 

to -30.0 
to -29.6 

\I Cap SWP 
LWR 

+24.8 
+24.9 

±l.2 
±1.1 

+23.2 
+23.3 

to +26.4 
to +26.1 

134 Tau SWP 
LWR 

-26.3 
-26.3 

±4.0 
±3.9 

-20.9 
-21.7 

to -31.5 
to -31.4 

o Peg SWP 
LWR 

+20.1 
+19.9 

±l.7 
±1.5 

+17.1 
+17.1 

to +21.7 
to +20.9 

21 Aqi SWP 
LWR 

+14.9 
+14.7 

±4.2 
±4.2 

+11.2 
+11.3 

to +20.6 
to +20.6 

6 Leo SWP 
LWR 

-26.1 
-25.8 

±1.7 
±l.S 

-23.7 
-23.8 

to -28.2 
to -27.9 
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Figure Captions 

Figure 1: We illustrate our procedu r e t o reduce fixed p at t er n noise 
schematically with a single square s t e llar line a n d a singl e fix ed 
pattern noise (PPN) sp i k e , the arr o w . Our e x posure s are taken a t 
three places in the la rge aperture (le ft, c ente r, and r ight) . 
Column 1 shows the re s u lting displacements in P PN in t he three 
exposures when the s t e llar fe atu r e s are brou g ht into co i ncidence . 
At the bottom of col umn 1 we show the result of c oa d d i ng the thre e 
spectra so aligned. Th ere are now three noise sp i k e s wi th one-third 
of the amplitude of t he original spike. 

Column 2 s ho ws the results of subtracting the avera ge spectrum 
from each individual sp ectrum with the s t e l l a r featur e s in 
coincidence. In these d i fference spectra, t he st ella r line has 
disappeared. Two of the three noise spikes in e a c h diff er e nce 
spectra are negative echoes of the original spi ke with one- t hird of 
its amplitude while t he third has a positive a mpli tude two-thi r d s of 
the original spike. 

If we now cross-correlate the left and right differ ence spec t r a 
with the central diff er ence spectra, we expect the align me n t s een i n 
column 3. Correlati o n s come from the central spike as wel l as from 
some of the negative echoes. At the bottom of t h is column, we 
averaged these aligne d difference spectra. The central sp i k e h a s an 
amplitude two-thirds that of the original spike and t he r a are four 
negative echoes with amplitudes of 0.11 and 0.22 of t he o r ig in a l 
spike. 

If we now subtract the individual difference spectra in co lumn 
) from the average difference spectrum, we o b tain th e re sults in 
column 4. The central noise spike has disappeared and we ar e lef t 
with two negative and two positive spik e s of 0.11 and 0 . 22 of the 
amplitude of th e original spike. 

The spectra in column 4 have significantly 8 up ress ed PPN 80 

that their noise amplitudes are largely dominated b y RN . Thus by 
comparing the noise amplitudes of spectra in columns 2 a n d 4, we ca n 
estimate the sepa ra tE! amplitudes of FPN and RH. I n our s imple 
illustration, we have neglected the relative Dop pler shifts of 
stellar features and FPN due to spacecraft motion. This smears out 
the FPM and reduces i ts average amplitude in coadded sp ec tra. 
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Figure 2: The 111520-1540 reglo~ InS W P 1 6 248 • a 8 In g I e 8 ma 11 
aperture high dispersion exposure of 11 Cet, and In the coadded 
spectrum. RN has been reduced in the coaddltlon relative to the 
individual images. However, as the Individual Images were taken' ·in. ......., .. : 
the same place In the aperture, the FPN of each Image Is slml~ar. 

. ~.... 

Figure 3: The 111520-1540 region in SWP 19971, a singl~ large 
aperture h 1.g h dis per 8 ion exposure of 2 1 A q I , and in t h ec0 add e d 
spectrum. Both RN and FPN have been reduced .In the coaddltlon 
relative to the individual Images. Comparison of figures 2 and 
shows that taking exposures with the star in several places In the 
large aperture is a method of reducing FPN. 
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~ CORRECTION METHOD FOR THE DEGRADATION OF THE 
LWR C~MER~ (II): ERR~TUH ~ND FINAL RESULTS. 

Clavel,J. ,Gilmozzi,R. ,Prieto,A. 

1. Introduct.1.Qn 

In Paper I (Clavel,Gilmozzi , Prieto 1985), we published 
an analysis of the degradation of the rUE LWR camera 
from 1978 up to 1983, and proposed a simple algorithm to 
correct for this effect. Later, Imhoff (1986) compared 
our correction method with that of Holm (1985) and 
concluded that both techniques yielded reasonable 
results. 

Following the recomendations made at a previous 3-~gency 
meeting, we performed various checks of the correction 
method and, in the process, we discovered an error which 
significantly alters our previous results. 

The whole analYSis was performed again and yielded a 
revised curve of the loss of sensitivity of the LWR 
camera as a function of wavelength. In the present 
note, we describe the new results, and investigate 
possible systematic effects which could possibly affect 
them. We also go through extensive checks of the 
correction method. 

2. T.h..e. error 

Beside long term changes, the sensitivity of the rUE 
cameras depends primarily on the temperature of their 
head-amplifier (THD~) at the time of the observation. 
Any study of the degradation of the camera should 
therefore correct for this effect by ~9ing the flux 
by: 

E(THD~) • 1.0 - 0.011 * (THD~ - 12) 

http:Introduct.1.Qn
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as we stated correctly in Paper I. However, we 
discovered that the computer code wa s actually doing the 
opposite, i.e. multiplied by E(THD~ ) . 

In principle, this should have s imply increased the 
scatter in the resu l ts without dras t i c ally changing the 
trends. Unfortunately, like the temperature of most 
other subsys t ems, the average THD~ incr eases as the S/C 
ages. This is illustrated in figure 1 where we plot the 
THD~ versus the time of observation t (expressed as days 
after launc h) for the 308 s pec t r a of the 5 IUE 
calibration stars which form t h e d a t a-ba s e used in the 
present study. The u s ua l stat is tica l t est s show that 
THDA is linearly corre l a ted wi t h t at better than the 
99.9 , confidence level. The slo pe o f the best-fit 
regression line y i e lds an inc r ease o f 0.3 0 * 0 . 14 C/year 
which translates into a d e c re a se in sensi tivity of 
0.33 , per year. This agrees reasona bly well with the 
finding by Schiffer (1982) tha t THDA increases by 
0.6 C/year given our longer time base-line. 

Therefore, we e x pect the resu l ts of Paper I to 
overestimate the loss of sensitivity of the LWR camera 
by twice that amount, i.e. 0.67' per year. 

3. The revised degradation ~u~ 

Having properly corrected the spectra f o r THD~, we have 
performed the whole analysis again. The method and the 
data-base were identical to those d e s c r ibed in Paper I: 
We have used all (308) the low re solu tion LWR Net 
spectra of the 5 IUE standard st a r s wh ich (i) had a 
"nominal" exposure time (ii) had been o btained through 
the large aperture (iii) were ne i the r "trailed" nor 
multiple. 
All the spectra had been processed (or re-processed when 
necessary) with the curre n t l ow-disper s ion S/W. 
The Net fluxes were di v i d ed by the exposure times 
taking into account the OBC t im ing as well as the camera 
rise-time (Paper I) - and ave r aged in bins 50 A wide 
from 1850 A to 3300 ~. 

For each star separately and each wavelength bin, we 
performed a linear r eg r ess i on wh ich yielded the net 
count-rate as a function of t i me. The 5 separate 
data-set were then normalized so that the count rate at 
launch time is one, prior to being merged. ~ second 
regression a nd renormalization was per for med on the 
combined d a ta-se t . The b e st-fit coef ficients of the 
final regr e s si o n yi elded the r a te of sen s i tivity loss of 
the LWR came ra (in \ per year) as a function of 
wavelength, D1(J) listed in Tab le 1. The D1(J) curve is 
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plotted in figure 2, together with the wrong curve of 
Paper I, Dw(~). 

4. Quality control 

4.a THDA 

The difference between the two curves averaged over the 
28 wavelength bins is 0.67 %, exactly as expected (see 
section 2). Also as expected, this difference is almost 
independent of wavelength (r.m.s. scatter is 0.16 ') 
since the effect of THDA variation on the sensitivity is 
supposedly "grey". 

As a cheCK, we have performed the same analysis as 
described in section 3, but without correcting the 
spectra for the effect of THDA. This yielded a 
different Do(~) curve which is also plotted in figure 2. 
As expected, Do falls exactly at midway in between the 
erroneous Dw(~) .of Paper I and the properly THDA 
corrected D1(~) curve. 

4.b Reality of the structure in the D1(~) curve. 

To check the reality of the structure in the D1(~) 

curve, we have shifted our initial wavelength grid by 
25 A (without changing the bin size) and performed the 
same analysis again . The corresponding D2( ~ ) curve is 
shown in figure 3 together with D1(~). The two have 
been merged in Table 1 to form a unique and final curve 
of the sensitivity loss which will hereinafter be 
referred to as D(~). For illustration purposes, we show 
in figure ',the individual D(~) curves as derived 
independently for each of the 5 stars. 

As it can be seen, the D1 and D2 curves agree fairly 
well. Host of the structure is therefore real; in 
particular, the broad hump centered at 2325 A, the 
secondary maximum near 2775 A and the steep rise 
shortward of 1900 A. The deep narrow minimum near 2475 
and the small peak near 2075 A are possibly real as 
well, since they are found in the individual D(~) curves 
of each star. The remaining features of the D(A) curve 
- in particular the large fluctuations at the long 
wavelength end - are spurious. 

4.c Checks of the correction procedure 

We have then checked that the correction procedure 
described in Paper I works properly and removes the 
effect of the sensitivity loss of the LWR camera. 
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We have selected 55 s pectra (11 for eac h of the 5 stars) 

with sequential number s in the r ange ~ 14000 to 17000 . 

These are listed in Table 2, together with their epoch 

of acquisition, exposure time and THDA . 

These spectra were corrected for TH DA an d exposure times 

as described in section 2 and 3, r ebined in steps of 5 ~ 


from 1900 to 3200 A and then div ided by 


1 - D(~)*(t - 1978. 8) 

to correct for the sensi tiv ity l oss. A linear 
interpolation was used to bring t he D(A) curve onto the 
same wavelength grid as the spe ctra. 

Following Imhoff (1 986 ), we have then ratioed these 55 
corrected spectra t o the IUE fluxes of the 5 IUE 
standard stars as given by Bohli n (1 98 6). To be 
consistent, we have calibrated t h e s pectra with the 
revised Bohlin (1986) IUE flux- scale, 8 0 t h a t the ratios 
are independent of the adopted ca l i b rat ion. The mean 
ratio as a function of wavelength , R(~) , is shown in 
figure 5. Its average value each 50 A (a nd r.m.s. 
deviation) is listed in table 3. The mean value of R(~) 
averaged over the entire 1 900-32 0 0 A range is 
0.999 ± 0.052. As can be j udged , the correction 
procedure works fair l y well. The departures of R(~) 
from one are well wit h in the error bar s and also within 
the residual uncertainty in the IUE ca libration. 

In Paper I, we compared a single "cor r ec ted" spectrum 
(LWR13623 THDA • 14.8) with 8 si ngle reference 
spectrum (LWR2225 - THDA • 9.2) of BD+28 42 11. Since we 
applied to both spectra the erroneo us TH DA correction 
(section 2) which almost perfectly compe nsated for the 
overestimated sensitivity los s, the er ror was not 
detected. 

4.d Non applicability of the me thod fo r recent spectra 

We retrieved from the data-bank 8 of the 9 recent 
spectra that Imhoff used ( t he 9th on e was not yet 
available at Vilspa) in her study, and we perform the 
same analysis as in 4.c. The mean r a tio for these 8 
spectra is shown in figure 6. It is clear that the 
revised correction curve does ~ a p p ly to these spectra 
which had all been acquired af ter October 1983, i.e. 
when the LWR c a me r a was no longer routinely used. It is 
therefo"re li ke ly that the ra t e of sensitivity loss 
increased after t he camera was swi t ched-off. This 
Change is wav e length dependent, as can be seen in figure 
6. It tur n s -out (by pu re co i ncidence) tha t the curve of 
Paper I provide s an acce pt acl e c or rectlon · f or these very 
recent spec t ra, whic h explains why Imhof f (1986) did not 
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detect our error. 

It is worth noting that the increase in the degradation 
rate took place predominantly longward of 2300 A, i.e. 
in that part of the camera format most affected by the 
development of the flare. "lso,. it seems that the 
change did not occur immediately after the camera was 
turned-off, but came in somewhat later, since some of 
the spectra used to check the D(~) curve had been 
obtained in late 1983 or even early 1984 (see Table 2). 
This probably accounts for the fact that the increase in 
the rate of sensitivity los! does not show-up in the 
quick-look monitoring of Sonneborn (1984). The temporal 
behaviour of the LWR sensitivity after 1983 is 
reminiscent of the exponentially increasing flare rate 
(Harris 1985). It is not clear why the rate of 
sensitivity loss increased a~ter October 1983. It could 
be due, for instance, to a change in the characteristics 
of the detector as it was not routinely used anymore. 
However, both the spectral and the temporal behaviour of 
this increase rather suggest that it is linked in some 
way to the flare itself. More work is obviously needed 
to get a full understanding of the phenomenon. 
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Table 1 

+------------+----------------+------------+----------------+ 

t Wavelength I Sensivity loss , Wavelength I Sensivity loss I, ,I (A) I (\ per year) I (A) ('to per year)

1------------+----------------+------------+----------------1 

1850..0.0.0. 
1875.0.0.0. 
1900.0.0.0 
1925.000 
1950.000 
1975.000 
20.00..000 

3.790 
2.150 
1. 790 
1.510 
1.560 
1. 730 
1. 620 

t 

t 

:!: 

:t 

t 
t 

± 

.510. 

.340. 

.220 

.180 

.150 

.150. 

.100. 

I 2575.000
1 2600.0.00 
I 2625.000, 2650.000, 2675.000 
I 2700..000 
I 2725.000 

I 
I
1 
I 
I 
I1 

.880 

.940 

.820 

.650 
1.140 
1.130 

.740 

:t 

:!: 

:t 
t 

± 
:t 
t 

.110 

.120 

.0.90 

.090 

.090 

.080 

.080 

I 
I, 
I 
I, 
I 

2025.00.0 1. 510 :t .100 1 2750.000 I 1.180 :t .090 I 
2050.000 1. 860 :t .100 I 2775.000 I 1.710 ± .100 I 
2075.000 2.170 ± .110 I 2800 . . 000 I 1. 600 :t .100 I 
2100.0.00 1.750 :t .110 I 2825.000 I 1.220 :t .090 I 
2125.000. 1.410 :t .130 I 2850.000 t 1.420 :t .080. I 
2150.00.0 1.480 :t .090 I 2875.0.00 I 1. 220 t .090 I 
2175.0.00 2.0.'20 :t .130 I 2900.000 I .980 :t .090 I 
2200.0.00. 2.270 :t .120 I 2925.000 I '.880 :t .0.90 I 
2225.0.0.0 2.240. ± .110. I 2950.000 I .940 ± .090 I 

I 
I 

2250.000 
2275.00.0 
2300..000 , 

2.400 
2.670 
2.850. 

± 
± 
± 

.100 

.110 

.100 

I, 
I 

2975.00.0 
30.00 ,.000 
3025.000 

I 
I 
I 

.840 

.830 
1.320 

:t 

:t 

± 

.10.0 

.110 

.130 

I 
I 
1 

I 2325.0.00 I 2.900 :t .110 I 3050.00.0 I 1. 160 ± .140 I 
I 2350..0.00 I 2.880 ± .090 I 3075.000 I .590 :!: .150 I 
I 
I 

2375.000 
2400.0.00 

I 2.610
1 1.680 

:!: 

:t 

.100 

. 090. 
t 
I 

3100.000 
3125.000. 

I 
I 

1.030 
1.220 

:t 

:t 

.130 

.170. 
I 
I 

I 2425.00.0 I 1.710 :!: .0.9.0 I 3150.000 I .560 :!: .190. I 
I 
I 

2450.00.0 
2475.0.0.0 

I 
I 

1.510 
.720 

:t 

:t 

.090 
.090. 

I 
~ 

3175.000 
320.0.000 

I 1.290
1 2.810. 

:t 

± 
.370 
.610 

I 
I 

I 
I 

2500..00.0 
2525.0.0.0. 

I, .980 
1.40.0 

± 
:t 

.0.90 

.090 
~ 
t 

3225.000. 
3250..0.00. 

I 
I 

1. 320. 
1.0.20. 

± 
:t 

.480. 

.450 
I 
I 

I 2550.0.00. I 1 .040 ± .100 t 3275.00.0 I 3.010. :t .660 ~ 

+----------'--+----------------+------------+----------------+ 
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Table 2 

List of s pec tra used to test the correction method and generate the ratio 
spec t r um o f fig ure 5. Exposure times are nominal: 190 s, 3 s, 7 s, 24 s & 
6 0 s for BD+ 33 26 42, HD93521, HD60753, BD+75 325 & BD+28 4211 respectively. 
Dates ar e wr i tten a s "yymmdd" , where yy are the 2 last digits of the year, 
mm i s t he month, and dd i s the day of the month. THDA is in Celsius degree. 

+-------------------------------------------------------------------------­
1 LWR # I S tar I THDA. 1 date I LWR It I Star 1 THDA. I date 1 
1--- ----+------ - --- -_·+------+--------+-------+------------+------+--------1 
1 
I 

15073 
15219 

BD+33 2642 16.0 
15.2 

830119 
830209 

I 
I 

16243 
16287 

I . 
I 

HD60753 I 14.2 
12.8 

830626 
830703 

1, 
1 15445 14.9 830308 I 16589 I 14.5 830814 I 
I 15847 13.2 830430 I 16907 15.9 831001 I 
I 15889 15.2 830507 1 16947 12.2 831008 I 
I 16292 , 16403 
I 16619 

10.8 
13.8 
1 5 .2 

830704 
830721 
830818 

14936 
15362 
15685 

BD+75325 14.8 
14.5 
13.2 

821227 
830223 
830409 

1 
I, 

I 17183 1 3 .7 831216 15733 13.8 830414 I 
1 17204 1 4 .2 840101 15891 15.5 830507 I 
I 
1 

17246 
144 7 2 HD 9352 1 

15.0 
1 4 .2 

840213 
821024 

16564 
16714 

14.5 
15.5 

830810 
830901 

I, 
I 145 9 4 13.8 821110 16759 12.2 830909 I 

14974 16.5 830101 16824 12.2 830918 I 
i 15363 14.5 830224 16905 15.9 831001 I 

1!J446 I 15.2 830308 17170 13.5 831129 
1562 6 I 16.5 830331 14165 BD+28 4211 11.5 820913 
15684 
15966 

1, 13.0 
14.5 

830409 
830518 

14166, 14542 
11.8 
14.2 

820913 
821101 

1 6 289 
17169 

I 
I 

12 .7 
1 3 . 5 

830703 
831129 

I 14887, 14935 
14.8 
14.5 

821224, 821227 
1 720 5 I 14. 2 840101 I 15071 16.2 I 830119 
14245 
14 593 

1 
I 

HD 607 53 11. 5 
1 3 .8 

820924 
821110 

I 
I 

15077 
16146 

14.5 
13.5 

1 830119, 830613 
14 "7 74 I 12.2 821203 I 16241 14.8 1 830625 
15218 15 .2 830209 I 16268 12.8 I 830630 
1 5849 13 .2 830430 I 16269 13.5 1 830701 
16082 14.5 830606 I 
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Table 1: 

Mean ratio spectrum of the 55 spectra listed in table 2 to 
the flux of the IUE standard stars in Bohlin (1986). The 
spectra have been corrected for the sensitivity loss of the 
LWR camera ,93 described in the text. The average flux of 
the mp~n ratio spectrum (figure 5) and the r.m.s. deviation 

in 50 ~ bins have been computed from 1900 to 3200 ~. 

+-----------+---------------+-----------+---------------+ 

I IBn laver. ± r.m.s I Bin I aver. ± r.m.s 
I (J'.) I I (~) I 
I-----------+-~-----~-------+-----------+-------------~-
I 1900-1950 I 0.994 t 0.057 I 2550-2600 I 1.007 ± 0.044 
I 1950-~000 I 0.968 t 0.048 I 2600-2650 I 1.011 ± 0.029 
I 2000-2050 I 0.995 t 0.045 I 2650-2700 I 0.993 ± 0.032 
I 2050-2100 I 1,015 ± 0.043 I 2700-2750 I 1.012 ± 0.030 
l 2100-2150 I 1.010 ± 0.059 I 2750-2800 I 1.017 ± 0.036 
I 2150-2200 I r..975 ± 0.035 I 2800-2850 I 1.013 ± 0.029 
I ;;!].OO-2:>-50 I C.998 ± 0.052 I 2850-2900 I 1.014 ± 0.033 
I 2250-2300 I n-~89 l 0.036 I 2900-2950 ~ 0.994 ± 0.052 
I 2300-2350 I 0.988 ± 0.030 I 2950-3000 f 0.993 ± 0.039 
I 2350-7.400 I 0.986 t 0.049 I 3000-3050 I 0.987 ± 0.052 
I 2400-2450 I 0.975 t 0.030 I 3050-3100 I 0.993 ± 0.091 
I 2450-2500 I 0.994 ~ 0.046 I 3100-3150 I 0.990 ± 0.071 
I 2500-2550 I 0.998 z 0.040 I 3150-3200 I 1.024 ± 0.111 
+-------------------------------------------------------+ 
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l" i g u r e cap t i Q.fi s 

[l9-~ .1.: 

The temperature of the LWR camera head-amplifier (THOA) 
versus time (expressed as days after launch) fat the 308 
spectra used in the present study. 

Figure 1.: 

The revised D1(~) curve of sensivity loss (% per year)as 
a function of wavelength, together with the erroneous 
curve of Paper I (w) and the one obtained without 
applying any THDA correction (0). 

Figure .J.: 

The combined D(~) curve of sensivity loss as a function 
of wavelength, obtained by merging the Dl( ~ ) (w) and 
D2(~) (0) curves. The D2 curve uses the same bin size 
of 50 ~ as the 01 curve but is shifted by +25 ~ as 
explained in the text. 

Figure .I: 

The individual curve of sensivity loss for each of the 5 
standard stars plotted with different symbols and no 
error bars for clarity: BO+28 4211 (w), BD+33 2642 (+), 
BD+75 325 (0), H060753 (.) and H093521 ($). 

Figure ~: 

The average ratio of the 55 spectra listed in table 2 to 
the flux of the 5 IUE standard stars as given by Bohlin 
(1986). The spectra have been corrected for the 
sensitivity loss of the LWR camera as explained in the 
text. The unity line is shown for comparison. 

Figure 2: 

Similar ratio as in figure 5, but for 8 more recent 
spectra (lilted in Imhoff 1986). The ratio spectrum 
clearly deviates from unity, especially longward of 2300 
A. 
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##~######################################### 

# # 
# VILSPA PUBLICATIONS LIST # 
# # 

#: IN MAIN JOURNALS # 
# # 
# Published 1 September - 31 December 1985 # 
# and also # 
# Astrophysical Journal for the period # 
# 1 Hay - 30 August 1985 # 
# # 
############################################ 

This l ist con ta i ns al l Vilspa papers that have appeared betweeen 
t he above o ate s in major refereed journals 
( Mon . Not. R . astr . Soc., Astron. Astrophys., Astrophys. J.) and 
wh i c h originate f r o m Europe. While the origin of the data is 
the main cri t er ion f or inclusion in this list, the affiliation 
of the authors is a lso t a ken into consideration. Underlining of 
an au thor' s name indicate s memb ership of the Vilspa Observatory 
sta f f, and papers by Observatory staff on topics not involving 
IUE da ta are ma r ked b y '(Obs )' after the entry. 

We r emind use r s that, in any publications resulting from IUE 
da t a, whether it be f r o m their own allocated shifts or data 
relea s ed from the Archive , they should acknowledge the use of 
the IUE Satell ite and t he Agency ESA, NASA or SERC as 
appropriate , in a footno te on the title page. The following are 
exa mples of some of the possibilities. 

# Based on o bse rvat ions by the International Ultraviolet 
Ex~l o rer , collec ted at Vil lafranca Satellite Tracking Station of 
the European Space Age ncy. (In the case of one's own 
observations) . 

# Bas ed o n d ata from the International Ultraviolet Explorer, 
de- a rc hived fro m the Villafranca Data Archive of the European 
Spa ce Agency. (In the ca se of archive data). 

ED ITOR'S (\!OTE 

Due to supply prob l ems we were unable to include IUE 
publications fr om Astrophysical Journal in the previous issue of 
this Newslet t e r. Publi cations from all the main journals are 
now c omp l ete to t he da te above. 



- 82 ­

LIST OF rUE PAPERS IN MAIN JOURNALS 

Ver0 n, P. , Veron-Cetty, M.P., Tarenghi, M. 
The ult r e vi olet absorption spectrum of NGC 4151 
Astron. Astrophys.,~, 317-324, 1985 

West in, B.A.H. 
The nucleus of the Seyfert 1 galaxy NGC 7469: physical 
conditicns a nd structure 
A ~tron. Astrophys., 151, 137-143, 1985 

Ha u g , K. , Drechsel, H. 
S~ectroscopy and spectrophotometry of the nova-like system 
V 388 5 Segit tarii 
A ~ tron . As trophys., 12~, 157-168, 1985 

Schroder, K. P. , Che-Bohnenstengel, A. 
Pho t ometric and iJV spectroscopic observations of 22 Vul at 
e c lip~~ : ohse~vational evidence for an extended 
ch romo sphe r e of a 'solar type' G supergiant 
As t r o n. As t r ophys., ~~, L5-L6, 1985 

de 	F r eitas P ~ch~co, J.A., Faria Lopes, D., Landaberry, S.C., 
S ~lvcl1i , P .L. 
HD B7 S4l : a R[ e] star with a cold wind 
As t ron. As trophys.,~, 101-106, 1995 

Malagnini, M.L., Morossi, C., Rossi, L., Kurucz, R.L. 
Effect i ve temperature and bolometric correction for HD 
61 4 2 1 , HD 8 7901, HD 15961, and HD 216956 
As t ron . Ast rophys., .l~, 117-120, 1985 

Fest ou, M.C ., Carey, W.C., Evans, A., Wallis, M.K., Keller, 
H.U. 

IUE observ a t i ons of comet P/Crommelin (1983n) 

Astron. As t rophys.,~, 170-173, 1985 


DO iizan, V ... Gr ady, C.A., Snow, T.P., Peters, G. J . , 
Marlboro ug h , J.M., Barker, P.K., Bolton, C.T. , 
Bourdonnea ll, B., Kuhi, L.V., Lyons, R.W., Polidan, P. S. , 
Stalio , R ., Thomas, R.N. 
~he deve lopment of the new Be phase of 59 Cyg in the 
vi sua l ~nd in the far UV in 1978-1983 
Astr o n . As t r ophys., 152, 182-198, 1985 

Jas chex , M. , Baschek , B., Jaschek, C., Heck, A. 
Observation of ~~ 1600 and 3040 features in the spectra of 
field hori z o n t al branch stars 
Astron. As t rophys. 152, 439-440, 1985 

Le i t. herer , C . I Appenze ller , I. , Kl are, G., Lamers, 
H.J.G.L.M., S tahl, 0., Waters, L.B.F.M., Wolf, B. 
The massive wi nd of S Dol" 
Astron . Ast r ophys.: 1~, 168-178, 1985 

Guth rie, B. N. G . 
New line i dentifications in the blue spectra of Hg-Mn 
s tars 
Mon. Not . R. astr. Soc., 216, 1-15, 1985 
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Sembay , S. , Coe , M.J., Clement, R., Dean A.J., Hanson, C.G., 
Fe rrari-To n i o l o, M., Persi, P., Spinoglio, L., Bassani, 
L., Di Co c c o , G., Macdougall, J.R., Elsmore, B. 
I RAS obse r v at ions of MKN 501 with quasi-simultaneous 
o bservati o ns at radio, near-infrared and ultraviolet 
wavelengths 
Mo n. Not. R. astr . Soc., 216, 121-125, 1985 

Hassall, B. J .M. , Pri ngle, J.E., Verbunt, F. 
Dwarf novae in outburst: monitoring WX Hydri with IUE 
Mon. Not . R. astr . Soc.,~, 353-363, 1985 

Hassall, B. J .M . 
A superout bur st of the dwarf nova EK Trianguli Australis 
Mon. No t. R. astr. Soc., 21&, 335-352, 1985 

T r e ves, A' Dr e w, J., Falomo, R., Maraschi, L., Tanzi, E.G.,I 

Wi l son , R. 
UV and o p tical observations of PG 1351+64, a bright 
Seyfert gal axy or a low-luminosity QSO 
Mon. Not . R . astr. Soc., 216, 529-536, 1985 

de 	 Boer, K . S. , Fitzpatrick, E.L., Savage, B.D . 
Abundance s o f 0, Mg, S, Cr, Mn, Ti, Ni and Zn from 
absorption li nes of neutral gas in the Large Magellanic 
Cloud in front of R136 
Mon . Not. R. a st r . Soc . , llZ, 115-126, 1985 

Wa llis, M.K., Carey , W.C. 
Observations o f Comet Crommelin - V. Anomalous hydrogen 
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#################################### 

# # 
# MERGED LOG OF IUE OBSERVATIONS # 
# # 
# 1 October - 31 December 1985 # 

# # 
#################################### 

The merged log of Vilspa and Goddard images for the above 
dates is listed in order of right ascension. (For 
non-standard images the information given can be incomplete.) 

The programme reference codes (column 1) identifying the ESA 
and NASA programmes for the seventh round can be found in ESA 
rUE Newsletter No.19 p17 and p23 for ESA and NASA 
respectively, and for the eighth round in ESA rUE Newsletter 
No.23 p11 and 17. 

The Object Classification Codes (column 3) and the Vilspa 
Exposure Classification Codes (column 16) are listed 
overleaf. 
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CLASSIFICATION OF OBJECTS USED IN THE JOINT ESA/SERC LOG OF IUE OBSERVATIONS 
##################••••###################################################### 

00 SUN 
01 EARTH 
02 MOON 
03 PLANET 
04 PLANETARY SATELLITE 

MINOR PLANET 
06 COMET 
07 INTERPLANETARY MEDIUM 
08 GIANT RED SPOT 
09 

W C 
11 W N 
12 MAIN SEQUENCE 0 
13 SUPERGIANT 0 
14 OE 

OF 
16 SD 0 
17 WD 0 
18 
19 UV-STRONG 

BO-B2 V-IV 
21 B3-B5 V-IV 
22 B6-B9,5 V-IV 
23 BO-B2 III-I 
24 B3-B5 III-I 

B6-B9,5 111-1 
26 BE 
27 BP 
28 SDB 
29 WDB 

AO-A3 V-IV 
31 A4-A9 V-IV 
32 AO-A3 111-1 
33 A4-A9 III-I 
34 AE 

AM 
36 AP 
37 WDA 
38 HORIZONTAL BRANCH 
39 COMPOSITE 

FO-F2 
41 F3-F9 
42 FP 
43 LATE TYPE DEGENERATE STARS 
44 G (TO 1FEB79)j GIV-VI (FROM 

G I-II (FROM lFEB79) 
46 K (TO lFEB79)j K IV-VI (FROM 
47 K I-III (FROM lFEB79) 
48 M (TO lFEB79)j M DWARFS (FRM 
49 M 1-:-111 (FROM 1 FEB79) 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 

90 
91 
92 
93 

1FEB79) 94 
95 

lFEB79)96 
97 

lFEB79)98 
99 

R, N OR S TYPES 
LONG PERIOD VARIABLE STARS 
IRREGULAR VARIABLES 
REGULAR VARIABLES 
DWARF NOV./\E 
CLASSICAL NOVAE 
SUPERNOVAE 
SYMBIOTIC STARS 
T TAURI 
X-RAY 

SHELL STAR 
ETA CARINAE 
PULSAR 
NOVA-LIKE 
STELLAR OBJECT NOT INCLUDED ABOVE 
MISIDENTIFIED TARGETS 
INTERACTING BINARIES 

PLANETARY NEBULAR+CENTRAL STAR 
PLANETARY NEBULAR-CENTRAL STAR 
H II REGION 
REFLECTION NEBULA 
DARK CLOUD (ABSORPTION SPECTRUM) 
SUPERNOVA REMNANT 
RING NEBULA (SHOCK-IONISED) 

SPIRAL GALAXY 
ELLIPT I CAL GALAXY 
IRREGULAR GALAXY 
GLOBULAR CLUSTER 
SEYFERT GALAXY 
QUASAR 
RADIO GALAXY 
BL LACERTAE OBJECT 
EMISSION LINE GALAXY (NON-SEYFERT) 

INTERGALACTIC MEDIUM 

WAVELENGTH CALIBRATION (NASA LOG) 

NULLS AND FLAT FIELDS (NASA LOG) 


THE CLASSIFICATION IS SUPPLIED BY D STICKLAND FOR USE ONLY WITHIN THE PROJECT 
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EXPOSURE CLASSIFICATION CODES 
###################.######### 

The exposure levels of Vilspa images are described by a 3-digit code 
listed in column 16 in the merged log. 

DIGIT 1: EXPOSURE LEVEL OF CONTINUUM 
DIGIT 2: EXPOSURE LEVEL OF EMISSION LINES 
DIGIT 3: BACKGROUND LEVEL 

The 	 CONTINUUM and EMISSION are both classified as follows:­

0: 	 NOT APPLICABLE 
1: 	 NO SPECTRUM VISIBLE 
2: 	 FAINT SPECTRUM: MAX DN < 20 ABOVE LOCAL BACKGROUND 
3: 	 UNDEREXPOSED: MAX DN < 100 ABOVE LOCAL BACKGROUND 
4: 	 WEAK: MAX DN BETWEEN 100 AND 150 ABOVE LOCAL BACKGROUND 
5: 	 GOOD: NO SATURATION BUT MAX DN OVER 150 ABOVE LOCAL BACKGROUND 
6: 	 A BIT STRONG: A FEW PIXELS SATURATED 
7: 	 SATURATED FOR LESS THAN HALF THE SPECTRUM 
8: 	 MOSTLY SATURATED BUT SOME PARTS USABLE 
9: 	 COMPLETELY SATURATED 

The BACKGROUND is classified in terms of a standard region of each 
camera outside the area affected by the high resolution orders. The 
value used is the mean DN given by a subset histogram approximately 
10 pixels in width. 

The 	 BACKGROUND classification codes are:- (limits inclusive) 

0 	 DN<20 
1 	 21<DN<30 
2 	 31<DN<40 
3 	 41<DN<50 
4 	 51<DN<60 
5 	 61<DN<70 
6 	 71<DN<80 
7 	 81<DN<90 
8 	 91<DN<100 
9 	 DN>101 
X 	 SATURATED 

NOTES 

1) 	 No exposure classification code was assigned to VILSPA images 
before 1 August 1978. 

2) 	 Prior to 1 Sept 1979, the BACKGROUND digit was not included and 
the ECC occupied the first two places in the comment line. 

3) 	 The Goddard images are described in the comments by the gross 

DN of the CONTINUUM (C), EMISSION LINES (E) and BACKGROUND (B). 
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U 1 1 5 paD a ta B a ! e 04-RPR-86 Page 88 

PRO OBJECT CL HAG R . A. DEC D C ItiAGE A DATE EXP .SHALL EXP .LARGE ECC COMMENT 

PHCAL NULL 99 9999 0000000 000000 L 1 07376 85122416 00 0000 000000 162000 0000 00 000 VAFTER TURN ON 
H5212 URANUS 03 0614 00 00000 00 00 00 E 9 01702 2 851002 20 00000 0 000 000 200700 016000 VFIELD FOR LWP6848 
PHCAL NULL 99 9999 0000000 000000 L 2 17835 8512241 2 OOO~ O O 000000 12160 0 000000 001 VLWR:4 .5KV AFTER DEGA 
HI224 NULL 99 9999 0000000 000000 L 2 17817 85111117 000000 000000 170644 000000 U 
HI 224 NULL 99 9999 0000000 0000 00 L 1 07077 8511 1118 000 000 000000 183200 000000 U 

HC 090 WAVECAL+TF 98 9999 0000000 000000 H 3 26949 8510 1820 20 401 1 000018 203843 000005 065 U 
YDHF B00 U004+33 37 1380 0004579 +330047 R3 27176 L 8511262 0 00 0000 0000 00 20130 0 040000 GC=165 , B~86 
HCI 06 TV CAS 22 0744 0016360 585142 L 1 069 12 L 851 01415 0000 00 00 000 0 151636 000030 501 V 
HCI06 TV CAS 22 0748 0016360 585142 L 3 26935 L 85101415 000 000 00000 0 150748 0001 00 401 V 
HCHDL HD 1760 49 0550 0019145 -202006 L 3 27408 L 851 22823 000000 000000 232500 008500 GB-43 

PHCAL HD 3360 20 0370 0034102 +533718 H 1 07052 L 85110708 00 000 0 000000 08 460 0 00 0021 GC-220 )B=45 
PHCAL HD3360 20 0384 0034103 533720 L 1 07211 L 8512011 1 00 000 0 00 0000 112021 000000 702 V 
PHCAL HD3360 20 0377 00 34103 533720 L 1 07070 L 851110 18 00 00 00 000 00 0 183 405 OOJOOI 704 U 
PHCRL HD3360 20 0377 0034103 533720 L 3 27078 LS 85111 018 182927 000 000 18252 8 000001 701 V401$ 
PHCAL HD3360 20 0381 0034103 53372 0 L 3 27 077 LS 851 11017 18 0015 000 000 175553 000041 501 V401$ 

PHCRL HD 
PHCAL HD 

3360 20 
33 60 20 

0370 0034103 +533719 L 2 17787 L 851 00605 000000 000000 05250 0 000002 
0370 0034103 +533719 L 2 17788 L 851 006 06 000000 000000 0602 00 00 0002 

GC,.2X )B"30 
GC~2X,B-26 

PHCAL HD 
PHCAL HD 
PHCAL HD 

3360 20 
3360 20 
3360 20 

0370 0034103 +533719 L 2 17785 S 85100603 035600 000001 000 000 000000 
0370 00341 03 +533719 L 2 17786 L 85 100604 000000 0000 00 044400 00 0001 
0370 00341 03 .533719 L 2 17789 SL 851 00606 064800 000 001 06 3700 000001 

GC-202)B"27 
GC-195 )B"'25 
GC"2X)S-27 

PH r; AL HD 3360 20 0370 0034103 +533719 H 3 27045 L 85110708 00 0000 0000 00 0851 00 000024 G C .. 190 ,B"37 
?HeAL HD 
PHCAL HD 

3360 20 
3360 20 

0370 0034103 .533719 R 1 07382 L 85122506 000000 000000 06 25 00 000021 
0370 0034103 +5 33719 L 2 17784 SL 851006 03 0319 00 0000 01 031300 000001 

GC·222 )B·41 
GC,.190 ,B"'25 

PHCAL HD 
PH CRL HD 

3360 20 
3360 20 

0370 0034103 .533719 H 2 17844 L 851 23108 000000 00 0000 08350 0 000029 
0370 0034103 +533719 L 3 26873 L 851 00607 000000 000000 0728 00 OOBOOI 

GC-200)B"'31 
GC"2X)B"21 

PHCAL HD 3360 20 
PHCAL HD 3360 20 
PHCAL HD 3360 20 
PHCAL HD3360 20 

0370 003 4103 +533719 H 3 27379 L 85122 506 00 000 0 00 00 00 06 2000 00 0024 GC=190)B'"35 
0370 0034103 +533719 L 3 26874 L 85100607 000000 000 000 075700 DOOO UI G C"2)( )B"23 
0370 0034103 .533719 L 3 26875 L 851 00608 000000 000 00 0 0841 00 00OO~2 G C-2)( ,Bz 27 
0384 0034103 533720 L 1 07210 L 85120 110 00 0000 000 000 1023 14 000000 502 V 

PH CAL HD3360 20 0383 0034103 53372 0 L 3 27197 LS 85 120110 101 811 000 000 10 1352 001)000 500 V400$ 

PH CAL HD 
PHCAL HD 
PHCRL HD 
PHCAL HD 

3360 20 
3360 20 
3360 20 
3360 20 

0370 0034103 +533719 H 2 17829 L 851 12906 00 00 00 000000 06180 0 OOU0 21 
0370 0034103 +533719 R 3 269 05 L 851009 12 000000 0000 00 121700 00a024 
0370 0034103 +5 33719 L 2 17783 L 851 00602 000 000 000 000 0223 00 oonOOI 
0370 0034103 .533719 H 2 17796 L 851 01 611 0000 00 00 0000 11 5300 000029 

GC-200 )B:30 
GC=200,B=38 
GC=199)B"26 
GC=200,B=35 

PHCAL HD 3360 20 0370 0034103 +533719 R 2 17795 L 85 101611 0000 00 000000 110500 000021 GC·185)B=30 

PH CAL HD3360 20 0388 0034103 533720 H 1 07212 L 85120 112 000000 000000 120113 000021 502 V 
PHCAL HD3360 20 0384 0034103 533720 R 3 27198 L 851 20111 000000 000 000 11241 4 0000 24 400 0 
PHCAL HD 3360 20 
HC088 HD3627 47 

0370 0034103 .533719 H 1 06879 L 85 10091 2 000000 0000 00 121300 000021 GC-235)B·50 
0364 0036389 303516 H 1 07141 L 85111912 000000 000000 121300 006000 462 U 

HC088 H03627 47 0363 0036389 303516 L 3 27140 L 85 111913 000000 000000 132 12 4 03 260 0 343 V 

GPHPH NG 
GPHPH 00 

2058 81 
BKGRD 81 

0890 0037365 +412524 L 3 27036 L 85110514 000000 000000 143100 069700 
0890 0037365 .412524 L 3 27041 L 85110622 000000 000 00 0 222700 068000 

G Coo 175) B= 111 
GB"110 

GPHPH NG 205 81 
GPHPH NG 205 81 
GPHPH OOSKY BKGD 81 

1500 0037379 +412443 L 3 27023 L 851103 20 000000 00000 0 205 000 03 2745 
0890 0037379 +412445 L 1 07054 L 85 110719 00 0000 00 0000 19560 0 037000 
0890 0037379 .412445 L 3 27048 L 85 11 0720 00 0000 0000 00 2019 00 034700 

GC-128 )B-90 
G Ce 165,Be ll8 
GS:080 
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U 1 1 ~ paD a ta B a 5 e 04-APR-B6 Page 89 

PRO OBJECT CL HAG i.A . DEC D C IHRGE A DATE EXP .5HALL EXP .LARGE ECC COHHENT 

2GPHPH OOSKY BKGD 81 9999 0037379 +412443 L 1 07037 L 85110321 000000 000000 215600 026500 G B 115 
GPHPH OOSKY 8KGO 81 9999 0037379 +412443 L 1 07036 L 85110321 000000 000000 210200 001500 GB-38 
HE134 NGC205 81 9999 0037385 412507 E 9 01716 2 85110613 000000 000000 134200 016000 UFOR LWP70515WP27041 
GPHPH OOSKY BKGD 81 0890 0037385 +412507 L 1 07048 L 85110521 000000 000000 212500 064500 GC=183.B"148 
HE134 NGC205 81 9999 0037386 412508 E 9 01715 2 85110514 000000 000000 141500 016000 UFOR 5WP 27036 

?HCAL 00 WAUCAL 98 00 00 0037468 +402605 L 2 17798 5 85103106 060000 000001 000000 000000 G Ez 10X)B"82 
OBHPH 00H31CFHT5 13 1760 0037468 +402605 L 3 27004 L 85103012 000000 000000 125500 092000 GC"200 )B=145 
PHCAL 00 WAUCAL 98 0000 0037468 +402605 H 2 17799 5 851 03106 062600 000022 000000 000000 GE=50X)B"105
PHCRL 00 NULL 99 9999 0037468 +402605 L 2 17797 L 85103105 000000 000000 053300 000000 GC=55 IB=15 
OBHPH OOH31CFHT5 13 1760 0037468 +402605 L 1 07021 L 85103012 000000 000000 125200 094000 GCal. 5X )B= 175 

HC106 YZ CAS 30 0589 0042184 744255 L 3 26934 L 85101414 000000 000000 140051 000040 501 U 
5CHPF OOP /HALLEY 06 1100 0043251 +115251 L 1 07227 L 85120306 000000 000000 062100 001500 GE=234)C=205)B"170 
5CHPF OOP/HALLEY 06 1100 0043251 +115251 L 1 07228 L 85120307 000000 000000 072700 001500 G E=208IC"170 . B~140 
SCHPr OOP/HALLEY 06 11 00 0043251 +115251 L 1 07226 L 85120305 000000 000000 050100 002000 G E2 208)C=139 IB=112 
SCHPF OOP/ HALLEY 06 1100 0043251 +115251 L 3 27213 L 85120304 000000 000000 042000 002000 GE=59)8=26 

SCHPF OOP/HRLLEY 06 1100 0043251 +115251 L 1 07225 L 85120303 000000 000000 032300 002 000 GE'"139 )C"55 )8=45 
5CHPF OOP/HRLLEY 06 11 00 0044163 +115705 L 3 27212 L 85120302 000000 000000 022900 000500 GE=71)B:16 
5CHPF OOP/HALLEY 06 1100 0044163 +115705 L 1 07224 L 85120302 000000 000000 021100 001000 GE-119)C.58)B=42 
5CHPF GOP/HALLEY 06 9999 0044163 +115705 D 9 01729 L 85120302 000000 000000 020400 002000 GNO COHHENTS 
HR158 H04539 28 1049 0044537 094225 L 1 07169 L 85112215 000000 000000 153627 000 130 501 U 

HE171 t1KN347 88 1480 0045171 220602 D 9 01725 2 85112912 000000 000000 123600 002000 UFIELD FOR 5WP2719u 
EGHJH OOOOHK 347 88 1460 0045180 +22 0600 L 3 27190 L 85112919 000000 000000 193500 086000 GC"'192)B=125
H5231 SKY BGD 07 9999 0048576 123048 L 3 27206 L 85120209 000000 000000 095435 001000 030 U FOR P/HALLEY 
HS231 P/HALLEY 06 1095 0050267 122611 L 1 07221 L 85120212 000000 000000 120911 009500 382 UON NUCLEUS 
H5231 P/HALLEY 06 9999 0050267 122611 E 9 01727 2 85120213 000000 000000 134000 016000 UAT R. P. 

H5231 P/HALLEY 06 1095 0050267 122611 L 3 27208 L 85120212 000000 000000 125531 004000 050 UNUCLEUS IN LWLA 
H5231 P/HRLLEY 07 1096 0050267 122611 L 3 27207 L 85120211 000000 000000 113930 001000 030 UNUCLEUS AT R. P. 
HS231 P/ HALLEY 06 1096 0050267 122611 L 1 07220 L 85120211 000000 000000 112625 001000 232 UON NUCLEUS 
HS231 P/HALLEY 06 1098 0050267 122612 H 1 07222 L 851 20215 000000 000000 150725 007400 032 UNUCLEUS IN SWLA 
H5231 P/HALLEY 06 1090 0050267 122612 D 9 01726 2 85120213 000000 000000 130500 002000 U 

HS231 P/H~LLEY 06 1098 0050267 122612 L 3 27209 L 85120214 000000 000000 143610 011 7liO021 UON NUCLEUS 5WLR 
H5231 P/HRLLEY 06 1090 0050267 1226 12 D 9 01728 '2 85120215 000000 000000 152100 002000 U 
HA048 HD5394 22 0223 0053402 602646 H 3 27390 L 85122615 000000 000000 155216 000008 510 U 
HR048 HD5394 20 0230 0053403 602647 H 3 26822 L 85100116 000000 000000 161953 000008 500 U 
HA048 HD5394 20 0230 0053403 602647 H 1 06839 L 85100116 000000 000000 162431 000006 501 U 

HI110 HD5394 20 0232 0053403 602647 H 1 07390 L 85122615 000000 000000 155555 000007 510 U 
HIllO HD5394 20 0221 0053403 602647 H 3 27391 L 85122616 000000 000000 162519 000008 510 l) 

HA048 HD5394 26 0231 0053403 602647 H 3 27268 L 85121413 000000 000000 132954 000008 500 U 
QSHCH 00 0055-26 85 170 0 0055324 -265924 L 3 26996 L 85102815 000000 000000 153800 07/300 G 8"122 
QSHCH 00 0055-26 85 1700 0055324 -265925 L 1 07016 L 85102923 000000 000000 233300 076000 GBz135 

HQ233 0055-2659 85 1700 0055325 -265926 E 9 01710 2 85102916 000000 000000 161200 004000 UFOR LUIP 7016 
HQ233 0055-2659 85 1700 0055325 -265926 E 9 01709 2 8510 2816 000000 000000 164200 004000 U FOR SWP26996 
PHCAL 00 WAUCRL 98 0000 0056118 -293737 H 3 27002 S 85103007 074900 000200 000000 000000 G Ea50X)B=130 . 
PHCAL 00 WAUCAL 98 0000 0056118 -293737 L 1 07017 5 85103006 060700 000001 000000 000000 GE=10X)B=100 
PHCAL 00 WAUCAL 98 0000 0056118 -293737 H 1 07018 5 85103006 063700 000016 000000 000000 GEz50X)B~110 
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PRO OBJECT CL HAG R.A. DEC D C IHAGE A DRTE EXP.SMRLL EXP.LARGE ECC COMHENT 

PHCAL 00 WRUCAL 98 
HLHSS HD 5737 27 
HLHSS HD 5737 27 
HLHSS ~lD 5737 27 
MLHSS HD 5737 27 

MLH55 HD 5737 27 
MLH SS HD 5737 27 
~lLH5S HD 5737 27 
HA124 PHL932 70 
HA124 PHL932 70 

H~12 4 PHL932 70 
HA124 PHL932 70 
HCG 05 GD 274 16 
RGH CW NG 404 88 
RGHCW NG 404 88 

ISHPF HD 7964 30 
ISHPF HD 7964 30 
HC0 30 GD1339 85 
HC030 GD1339 85 
HQ038 FRIRALL 9 84 

HQU38 FAIRALL 9 84 
HQ038 FAIRRLL 9 84 
HQ038 FAIRALL 9 84 
HQ038 FAIRALL 9 84 
MQ03S FAIRALL 9 84 

HQ038 FAIRALL 9 84 
HQ038 FAIRRLL 9 84 
EGHCB OOHINK .OBJ 65 
EGH CB OOHINK .OBJ 65 
OBHJS 8D'60 261 12 

S~PF OOP/HRLLEY06 
HA023 GD419 37 
OBHJS HD 10125 13 
XBHGR 00H0139-68 59 
XBHGR 00H0139-68 59 

EGHGM 00 HKN573 84 
EGHGH 00 HKN573 84 
HC030 GD1401 37 
OBHJS HD 236894 12 
DHHJL L115 9-16 48 

DCHNE HD 236948 53 
OX30KHD 15008 30 
OBHJS HD 15137 13 
OBHJS HD 15137 13 
HC0 05 G174-5 37 

---- --_._--------------------------------- --- -------- --------------------------------------------------­

0000 00561 18 -293737 L 3 27001 S 85103007 072400 000002 000000 000000 GE=lUX)B=105 

0440 0056119 -293738 H 3 27069 L 85111008 000000 000000 081900 000200 GC=230)8=40 

0440 0056119 -293738 H 3 27037 L 85110607 000000 000000 0738GO 000200 GC=220 )B=42 

0440 0 0561 ~9 -293738 H 3 27053 L 85110809 000000 000900 0902 00 000200 GC=227 )B=45 

0440 0056119 -2937~7 H 3 27025 L 85110407 000000 000000 0746 00 000 20 0 GC"225) 8=42 


0440 0056119 -2937~8 H 3 27043 L 85110705 000000 000000 052800 00 0200 GC=225)B=36 

0440 00561 19 -293738 H 1 07081 L 85111209 000000 000000 091900 000145 GC=1.5X )B=50 

0440 0056119 -293738 H 3 27092 L 85111209 000000 000000 091000 00 0200 GC=220 )8=40 

1224 0057190 152800 L 3 27142 L 85112012 000000 000000 125827 000330 400 U 

1232 0057190 152800 L 1 07144 L 85112016 000000 000000 164456 000448 501 U 


1220 005719G 152800 H 3 27143 L 85112013 000000 000000 133926 029 00 0 4U2 U 

1229 0057190 152800 H 1 07154 L 85112112 01)0000 000000 120948 039 700 505 U 

1250 0104140 505424 L 3 27349 L 85122112 000000 000000 120056 001100 501 U 

1100 01 06393 +352710 L 3 27232 L 85120718 000000 000000 1820JO 038500 GC=116 ,B=85 

1100 01 06 393 +352710 L 1 07215 L 85120118 000000 000000 181700 039300 GC=208 )B=135 


0480 0116426 +270006 H 1 07297 L 85121318 000000 000000 185400 001000 GC=187)E=48 

0480 01164?6 +270006 H 3 27260 L 85121319 000000 000000 192900 002700 GC=255 )B=50 

1460 0119303 -283637 L i 07188 L 85112615 000000 000000 151535 009000 313 U 

1460 01193 03 -283637 L 3 27174 L 85112613 000000 000000 134545 0080 00 341 U 

1431 0121511 -590358 L 1 07023 L 85110117 000000 000000 173849 006900 452 U 


1347 012 1511 -590358 L 1 07022 L 85110114 000000 000000 145041 0073uO 452 U 

1399 0121511 -590358 L 3 27007 L 85110111 000000 000000 115500 017 00 0 372 U 

1421 0121511 -590358 L 3 27008 L 85110116 000000 000000 161ul1 008300 362 U 

1410 0121512 -590359 L 1 07396 L 85122710 000000 000000 104629 007000 353 U 

1427 0121512 -590359 L 3 27399 L 85122712 000000 000000 120240 G07000 351 U 


1421 0121512 -590359 L 3 27400 L 85122714 000000 000000 140343 016300 361 U 

1424 0121512 -590359 L 1 07397 L 85122713 000000 000000 131741 004000 342 U 

1750 0123226 -013751 [. 3 27218 L 85120318 000000 000000 184400 020500 GC~70 ) B=58 


1750 0123226 -013751 L 3 27219 L 85120322 000000 000000 224700 011200 GE=75 ,C=120 ,B=90 

0860 0129124 +605222 L 3 26980 L 85102510 000000 000000 102800 000230 GC=121 )B=20 


0600 0132489 +031432 H 1 07313 L 85121519 000000 000000 192400 006000 G E=145)8=45 

1335 0134550 831948 H 3 27188 L 85112811 000000 000000 115009 041700 504 U 

0820 0137215 +635514 L 3 26981 L 85102511 000000 000000 112500 000210 GCg131 )Bm16 

1600 0139375 · 680832 L 3 27345 L 85122017 000000 000000 175300 031100 GE2227)8s 81 

160U 0139375 -680832 L 1 07348 L 85122020 000000 000000 200500 009000 GE-97)B=45 


1400 0141228 +020556 L 1 07283 L 85121022 000000 000000 220900 01600u GE=101)C=85 )B=65 

1400 01 41 229 +020556 L 3 27247 1. 85121018 000000 000000 181700 022500 GE=255 )C=72 )B=45 

1430 01 45489 -254739 L 3 27175 L 85112617 000000 000000 172258 008400 601 U 

0940 0148496 +581119 L 3 26979 L 85102509 000000 000000 0938 00 00 0300 G C=134,B=23 

1230 0157279 +125005 L 3 27289 L 85121618 000000 000000 1825 00 038500 GB=100 


0930 0204180 +581223 L 1 06953 L 85102D05 000000 000000 055300 00500 0 G C=207 ,B-88 

0408 0220511 -685310 H 1 07418 5 85123007 070100 000900 000000 000000 GC=200 )8=42 

(1780 0224343 +521933 H 3 26978 L 85102507 (100000 000000 0731 00 001600 GC-125)8=55 

0780 0224343 +521933 H 1 06990 L 85102S08 000000 000000 081400 001400 GC=206 )8=107 

1370 0232510 523111 L 3 27350 L 85122113 000000 000000 131507 004000 401 U 
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PRO OBJ ECT CL HAG R.A. DEC D C IHAGE A DATE EXP .SHALL EXP .LARGE ECC COHHENT 

HQ235 NGCI068 84 1121 02 40070 -001331 [. 1 07248 L 85120513 000000 000000 130848 0035 [10 342 UUNCERTAIN EXP . TIHE 
CSHDH HD 170Bl 22 0423 0241444 -140410 L 1 07151 SL 85112107 073700 000005 073700 000005 GC=3X}B=31 
CSHDH HD 17081 22 0423 0241444 -140410 L 3 27150 SL 85112107 074600 000007 074700 000007 GC=210}B=18 
CSHDH HD 17081 22 0423 0241449 -140409 L 1 07152 SL 85112109 091700 001200 091800 001200 GC=155}B~39 
CSHJL 00 WAUECAL 98 9999 0247018 +554121 H 1 07025 5 85110202 024600 000016 000000 000000 GE=50X ,Bc 105 

CSHJL HD 17506 49 0380 0247019 +554122 H 1 07024 L 85110120 000000 000000 201800 035000 GE=8X}C=230}B=95 
CSH.JL HD 175 06 49 0380 0247819 +554122 F 9 01712 L 85110120 000000 000000 200000 016000 GNO COHHENTS 
CCHHG HD 17925 46 06 04 0250060 -125807 L 3 27358 L 85122218 000000 000000 181000 018000 GE=138 ,C=95 ,B=55 
CCHMG HD 17925 46 0604 0258060 -125807 L 1 07362 L 85122221 000000 000000 211600 000130 GC=1 75}B=35 
SRHFF HD 17878 39 0400 0250419 +523334 H 1 07184 L 85112508 000000 000000 083400 002200 GC=1.5X}8=59 

SBHFF HD 17B78 39 0400 0250419 +523334 H 1 07183 L 85112507 000000 000000 072100 002 20 0 GC=2X ,B=79 
CCHJL HD IBB84 49 0250 0259397 +035341 H 1 07266 L 85120806 000000 000000 064700 001800 G E=1 .2X ,C-108 }B=72 
CSHDB HD 19476 47 0380 0306068 +444010 L 1 07026 L 85110204 000000 000000 040500 000252 GC=255 ,B=35 
CURES PG0308+096 37 1380 03 08129 +093809 0 3 27392 L 8512261B 000000 000000 181300 01'2000 G 
CCHHJ HD 20234 50 0570 0311168 -573029 H 1 07290 L 85121209 000000 000000 094900 079500 GE-190 .C=215 ,B=155 

HC202 TW HOR 50 9999 0311169 -573030 E 9 01732 2 85121209 000000 000000 094000 016000 ULWP 7290 
EBHJL HD 20301 45 0688 0312419 -354433 L 3 27055 L 85110823 000000 000000 230000 022000 GC=I.5X )B=35 
EBHJL 00 WAVECAL 38 9999 03 12419 -354433 H 1 07056 L 85110823 000000 000000 234400 000016 GE~60X}8=105 
EBHJL HD 20301 45 0688 0312419 -354~33 H 1 07055 L 85110820 000000 000000 202300 015000 GE=136 }Cz198 ,Bz60 
HC036 HD20 63 0 44 0525 0316441 03 1116 H 3 27344 L 85122010 000000 000000 101716 039000 344 U 

CCHTS HD 20630 44 0480 0316441 +031117 L 3 26814 L 85100104 000000 000000 042200 002000 G E=52X ,C=60 ,Bz 3? 
CCHTS HD 20630 4q 0480 0316441 +03 1117 H 1 06834 L 85100102 000000 000000 025800 007500 GE~3 . 0X}C=3.0X)B=81 
CCHJL HD 20720 49 0370 0317175 -215620 L 3 27234 L 85120808 000000 000000 081800 003000 GC=43}B-29 
CCHJL HD 20720 49 0370 0317175 -215620 H 1 07269 L 85120901 000000 000000 012500 005000 GE=I.5X }C=80 ,B=44 
OD77K 00 HRK 607 84 1400 0322180 -031303 L 3 27431 L 85123117 000000 000000 172300 026000 GC=130)Bz I00 

HLHSS HD 21071 27 06 10 0322237 +485647 H 3 27039 L 8511 0609 000000 000000 094400 000900 GC=200,B=45 
HA184 HD21551 22 0599 0327043 475601 H 3 26895 L 85100815 000000 000000 152930 002000 611 U 
HLHSS HD 21699 27 0550 0328359 +475 117 H 3 27093 L 85111210 000000 000000 103100 000700 GC=235 }B=40 
HLHSS HD 21699 27 0550 0328359 +475117 H 3 27054 L 85110810 000000 000000 103800 000700 GC=243 )B=42 
HLHSS HD 21699 27 0550 0328359 +475117 H 3 27040 L 85110610 000000 000000 104200 000700 GC=240 ,Bz40 

PHCAL 00 WAUECAL t;8 0000 0330 071 -031850 H 3 27254 5 85121208 082800 000200 000000 000000 G E=60X ,B=125 
PHCRL 00 WRUECAL 98 0000 0330071 -031850 L 3 27253 5 85121208 080200 000002 000000 000000 GE=20X ,B=102 
IHHRH HO 22 049 46 0370 033 03 18 -093734 H 3 26919 S 85101122 223100 043500 000000 000000 G E=130 )C=138,B=99 
IHHRH HD 22049 46 0370 0330319 -093734 H 3 27141 L 85111920 000000 000000 203200 037500 GE=2X }C=171 }B-127 
CCHHG SA 130564 46 0370 0330343 -g937311 H 1 07355 L 85122203 000000 000000 033200 000700 GE=218 }C=125 }B=41 

CCHMG SR 13 0564 46 0370 0330343 -093734 L 3 27354 L 85122202 000000 000000 022400 006000 GE=186 ,Cz 100 ,B=41 
CCHHGSA 130564 46 0370 0330344 -093735 H 1 07369 L 85122322 000000 000000 221800 000700 GB=35 
CCHHG SR 130564 46 0370 0330 344 -093735 L 3 27367 L 85122321 000000 000000 211700 005500 GE=198 }C=98 ,B=38 
CCHHG SA 13 0564 46 0370 0330344 -093735 L 3 27346 L 85122101 000000 000000 014800 006000 GE=200 )Cc 99 ,B-35 
CCHHG SA 130564 46 0370 0330344 -093735 H 1 07349 L 85122102 000000 000000 025800 002000 G E=2X )C-140 ,B=39 

CCHHG SA 130564 46 0370 0330344 -093735 H 1 07364 L 85122303 000000 000000 034600 000700 G E~208 , C=125 , Bz45 

CCHMG SR 130564 46 0370 0330344 -093735 L 3 27360 L 8512 23 02 000000 000000 023000 007000 G E=210}Ca 120,8-50 
HLHSS HO 22136 27 0690 0332270 +465534 H 3 27044 L 85110706 000000 000000 064600 003 000 GC-250}B-I05 
IHHRH HD 22468 46 0140 0334130 +002527 H 3 27236 S 85120818 180700 038500 00 0000 0011 000 GE=216 } B .. 91 
SBHFF HD 23089 39 048 0 0341387 +631122 H 1 07182 L 85112~06 000000 000000 06020 0 002600 GC=1.5X ,Bc 72 
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PRO OBJECT r.L HAG R.A. DEC D C IHAGE A DATE EXP .SHALL EXP.LARGE ECC COMMENT 

PHCAL OOSAFTY RD 99 9999 0346573 +241152 L 2 17782 L 85100522 000000 000000 220100 000000 GB=50 
PLHNE HD Rw CAH 53 0860 0350150 +583022 L 1 07378 L 85122422 000000 000000 220800 003500 GC=205, B=40 
PLHNE HD RW CAH 53 0860 0350150 +593022 L 3 27377 L 85122422 000000 000000 225100 011500 G Cc 105,Bc 41 
HA184 HD24712 36 0636 0352550 -121439 H 1 06872 L 85100813 000000 000000 135237 003000 513 U30+15H BUT OUT OF AP 
ISHJS HD 26326 21 0540 0407015 -163059 H 1 07008 L 85102808 000000 000000 085000 000200 G Cc 203 ,B,.51 

PTHTA HD 26965 46 0440 0412581 -074345 H 1 06895 L 85101210 000000 000000 105600 002000 GE=198,C=210 ,B=85 
PTHTA HO 26965 46 0440 0412581 -074345 L 3 26921 L 85101210 000000 000000 103500 001500 GE=82)C=70,B:60 
TTHGB 00U410 TAU 58 1090 0415248 +282002 L 1 06964 L 85102206 000000 000000 063000 005000 G E=140!C~82,B·51 
PHHGB 00 RP TAU S8 1210 D416086 +285916 H 1 06963 L 85102202 000000 000000 02aOOO 018000 G E= 145, B=85 
TTHJL HD 283571 58 1000 0418509 +281934 L 1 06927 L 85101704 000000 000000 042500 001000 G E-189,Cc70 , B~39 

cTTHJL HD 283571 58 1000 0418508 +281934 H 1 [16926 L 85101622 000000 000000 222000 U31500 G Ec 254,C 135,Bc 96 
TTHJL HD 283571 58 1000 0418508 +281934 L 1 06915 L 85101500 000000 000000 000600 001000 GE=160,C=60 )B=33 
TTHJL HD 283571 5B 1000 0418508 +281934 L 3 26939 L 85101421 000000 000000 215800 038000 GE=171 ,C=120)B=S) 
TOOL 00 NULL 99 9999 0418508 +281934 L 3 26947 L 85101622 000000 000000 224400 000000 GB=17 
TTHGB HD '283572 44 0910 0418525 +281107 L 1 06977 L 85102310 000000 000000 104300 001200 GE=154 . C=1~5 , B=73 

HQ235 NGC1566 84 1110 0418527 -550323 L 3 26910 L 85101016 000000 000000 161959 026700 332 U 
HQ235 NGC1566 84 1294 0418528 -550324 L 1 07247 L 85120509 000000 000000 094939 012000 334 U 
HQ235 NGC1566 84 1125 0418528 -550324 L 1 07249 L 85120515 000 000 000000 154358 006300 332 U 
HQ235 NGC 1566 84 1288 0418528 -55 0324 L 1 06887 L 85101014 000000 000000 141010 012000 334 V 
CSHJL HD 284419 58 1020 0419042 +192505 L 1 06941 L 85101811 000000 000000 112400 001500 G E=3X ,C=117,B-48 

CSHJL HD 284419 58 1020 0419042 +192505 L 1 06932 L 85101711 000000 000000 111500 000500 GE=216,Cz 75,B=53 
CSHJL HD 284419 58 1020 0419 042 +192505 L 1 06933 L 85101711 000000 000000 115900 GOO500 GE=221,C-60,B=40 
CSHJL HD 284419 58 1020 0419042 +192505 L 1 06934 L 85101712 000000 000000 124100 000500 GE-195,C=60 ,B=37 
HC090 HD284419 58 1020 0419042 192506 L 1 06943 L 85101813 000000 000000 135417 G18000 115 U 
HC090 HDL8441 ~8 1019 0419042 192506 E 9 01703 2 85101713 000000 000000 132300 016000 U FES FOR ShlP26948 

CSHJL HD 284419 58 1020 0419042 +192505 L 1 06940 L 85101810 000000 000000 103800 000500 GE=230 ,C=79 ,8-50 
CSHJL HO 284419 58 1020 0419042 +192505 L 1 06942 L 85101812 000000 000000 121200 001500 GE=3X)C=117JBc4? 
HC090 HD 284419 58 1020 0419042 192506 H 3 26948 L 85101713 000000 000000 133457 114500 128 UREAD AT UILSPA 180CT 
HE077 NGC1S69 82 131. 0426 025 644431 L 3 27235 L 8512081.1 000000 000000 115428 015000 231 U 
HE077 NGC1569 82 1322 0426025 644431 L 1 07268 L 85120814 000000 000000 143156 013500 313 U 

HE077 NGC1565 82 1323 0426037 644429 L 1 07267 L 85120810 000000 000000 101138 0080no 313 I) 

HE077 NGC lS69 82 1500 0426037 644429 L 3 27231 L 85120710 000000 000000 103409 037300 412 U 
TTHGB OuUX TAU A58 1130 0427098 +180722 L 1 06974 L 85102305 000000 000000 053300 0090 00 GE=151 ,C=140)B=107 
TTHGB OOUX TAU A58 11 30 0427098 +180722 L 1 06980 L 85102403 000000 000000 032900 007000 GE=140 :C=126,B=89 
TTHGB OOUXTAU A58 1130 0427098 +180722 L 1 06978 L 85102311 000000 000000 114000 U05700 GE-112,C=116 ,B=60 

TTHGB OOUX TruJ R 58 1130 0427098 +180722 L 1 06966 L 85102209 000000 000000 092500 000900 GB-85 
TTHGB 00 GG TAU 58 1240 0429370 +172522 L 1 06967 L 85102210 000000 000000 1022UO 002000 GEE250 ,C=140,B=114 
TTHGB 00 GG TAU 58 1240 0429370 +172522 L 1 06975 L 85102308 000000 000000 08 2900 0012DO G E 177 )C%120 ,B=100c 

HQ226 3C 120 84 1452 0430316 051500 L 3 27009 L 85110213 000000 000000 131945 812000 331 U 
HQ226 3C 1 ~ 0 84 1400 0430316 051500 L 3 26930 L 85101319 000000 000000 194902 OU6001) 231 U 

TTHGB 00 ON TRU 58 1250 0432255 +240852 L 1 06968 L 85102211 000000 000000 114700 0060 00 GE=175 ,C=87 ,B=64 
HC161 HD29697 46 0840 0438220 204834 E 9 01707 2 85102516 000000 000000 164000 016000 UFOR SWP269B4 
LDHDD HD 29697 46 0800 0438220 +204834 L 1 06992 L 85102602 000000 000000 023600 800600 GE=120 )C=63 )R=35 
LDHDD HD 29697 46 0800 0439220 +204834 L 3 26984 L 85102516 000000 000000 16560lJ n5~OOO GE=221,C=139,B=110 
TTHGB i)O OS TAU 'i8 12 30 0444389 +291956 L 1 06976 L 85102309 000000 000(100 095400 [l Dl} OO GE-1B6 !C-140,B=112 
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iiHGB 00 DS TAU 58 1230 0444389 +291956 L 1 06965 L 85102208 000000 000000 080900 003000 G E~1 . 5X , Cm157,B·113 
PHHGB 00 GH AUR 58 12 00 0452001 +301711 H 1 06973 L 85102222 000000 000000 221700 036000 GE-219,B"157
LGHJL HD 31398 47 02 70 0453440 +330520 H 1 06939 L 85101809 000000 000000 091900 003000 G E22X I C-222,B-160
LGHJL HD 31398 47 0270 0453440 +330520 H 1 06931 L 85101710 000000 000000 100400 001000 GE"'226,C-165,B~118 
KGHJL HD 31767 47 0450 0455573 +013820 L 3 26922 L 85101211 000000 000000 114500 003000 G B .. 23 

KGHJL HD 31 767 47 0450 0455573 +013820 H 1 06896 L 85101212 000000 000000 122000 003000 G Ee 86 ,C=80,B-40 
HE208 N 11 ALP 12 1200 0456480 -662900 L 3 27258 L 85121313 000000 000000 134939 002000 500 U 
HE208 N 11 ALP 12 1192 0456480 -662!lOO L 1 07294 L 85121313 000000 000000 131343 001400 502 U 
HE208 N II AiP 12 1195 0456480 -662900 L 3 27257 L 85121312 000000 000000 122905 001300 400 U 
HE208 Nl15K-6633 12 1204 0457000 -662900 L 3 27259 L 85121315 000000 000000 154230 002200 601 U 

HE208 N11SK-6633 12 1212 0457000 -662900 L 1 07295 L 85121314 000000 000000 144616 001400 603 v 
HE208 N11SK- 6641 12 1166 0457420 -66 32 00 L 1 07296 L 85121316 000000 000000 161554 001200 703 U 
ISHJS HD 32612 20 0640 0501349 -142619 H 1 07007 L 85102807 000000 000000 072700 000400 GC-205 ,Be 50 
HAl81 R71 23 1108 0502429 -712359 H 1 07121 L 85111712 000000 000000 120135 038000 676 U 
HAl81 R71 23 1111 0502429 -712359 L 3 27129 L 85111718 000000 000000 182642 002000 500 U 

OD81K HD 3,656 21 0680 0502474 t262147 H 1 06946 L 85101908 000000 000000 080300 003500 GC"4X,B=153
0D81K HD 3?~ 56 21 0680 0502474 +262 147 H 1 06944 L 85101905 000000 000000 053400 003500 GC"3X,B"60
OD81K HD 32656 21 0680 0502474 +262147 H 3 26951 L 85101906 000000 000000 061500 003200 G C .. 195 ,~43 
OD8 1K HD 32656 21 0680 0502474 +262147 H 1 06945 L 85101906 000000 000000 065300 001100 GC=160}B"45
OD81K HD 32656 21 0~80 0502474 t262147 H 3 26952 L 85101907 000000 000000 072300 003200 GC"201 ,B"65 

PHCAL HD 3/630 21 0320 0503001 +411007 L 1 07014 L 85102910 000000 000000 102600 000001 GC=2X}B=32 
PHCAL HD 32630 21 0320 0503002 +411008 L 1 07034 L 85110310 000000 000000 100800 000002 GC=1.5X,Bz35 
PliCAL HD 32630 21 0320 0503002 +411 008 L 3 27020 L 85110309 000000 000000 090300 000001 GC=185 }B"17 
PHCAL HD 32630 21 0320 0503002 +411 008 L 1 07033 L 85110308 000000 000000 084700 000002 GC=2X )B-50 
PHCAL HD 32630 21 0320 0503 002 +411 008 L 1 06862 L 85100704 000000 000000 043600 000001 GC=1.2X,B=35 

PHCAL HD 32630 21 0320 0 503 00~ +411008 L 3 27021 L 95110310 000000 000000 101900 000001 GC"192,B"'15
PHCAL HD 32630 21 0320 0503002 +411009 L 3 26972 L 85102412 000000 000000 123700 000002 GC~2X , B=21 
PHCAL HD 32630 21 0320 0503 002 +411008 L 3 26976 L 85100609 000000 000000 094300 000001 G C2225 ,~18
PHCAL AD 32630 21 0320 0503002 +411008 L 3 26884 L 85100703 000000 000000 032500 000001 G Cz170,B"16
PHCAL HD 32630 21 0320 05 030 02 +4 11008 L 3 26885 L 85100704 000000 000000 040700 000002 GC"2X,~28 

PHCAL HD 32b30 21 0320 0503002 +411009 L 1 06861 L 85100702 000000 000000 024500 000001 GC=230 , B~32 
PHCAL HD 32630 21 0320 0503002 +411 008 L 1 07013 L 85102909 000000 000000 091700 000001 GC"255,8=32
PHCAL HD 3263 0 21 032 0 0503002 +411008 L 3 26879 L 85100611 000000 000000 110700 000001 GCz2X,Bz22
PHCAL HD 32630 21 0320 0503002 +411008 L 3 26880 L 85100611 000000 000000 113800 000001 GC=220 ,B"35
PHeAL HD 32630 21 0320 0503002 +411008 L 3 26998 L 85102910 000000 000000 101800 000002 GC=2X,B~15 

PHCAL HD 326 30 21 0320 050 3002 +411008 L 1 07012 L 85102908 000000 00 0000 083700 000002 GC~225, 8s45 
PHCAL HD 32630 21 0320 0503002 +411008 L 3 26877 L 85100610 000000 000000 101200 000001 G Ce 225 ,B .. 19 
PH CAL HD 32630 21 0320 05030 02 +411008 L 3 26878 L 85100610 000000 000000 103900 000001 GC"2X ,B223 
SCHPF 00 HALLEY 06 9999 0506015 +220239 L 3 27033 L 85110421 000000 000000 214100 018500 GB=72 
SCHPF 00 HA LLEY 06 9999 0506015 +220239 D 9 01714 L 85110502 000000 000000 025900 002000 GNO COHHENTS 

SCHPF 00 HALLEY 06 9999 0506015 +220239 L 1 07046 L 85110503 000000 000000 034000 003000 GEzl21,B"60
SCHPF 00 HALLEY 06 1210 0506019 +220239 L 1 07047 L 85110506 000000 000000 062600 001200 GEc112,Ca90 ,B-70 
SCHPF 00 HALLEY 06 1210 0506019 +220239 L 3 27034 L 85110506 000000 000000 062700 001200 GB"45 
HLHCY HD 333 28 26 0430 0506449 ~084B59 H 3 26869 L 85100510 000000 000000 105900 000048 GC-205,B-39
HLHCW HD 33328 26 0430 0506Q50 -084900 R 3 26828 L 85100208 000000 000000 081000 000148 GC=2X ,B-60 
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H[JIC!Jl HD 33328 26 
Hi.HCLl HD 33328 26 
HLHCIIl HD 33328 26 
PTHTA 00 WAVCAL 98 
PTHTA HD 34029 41 

PTHTA HD 34029 41 
PiHTA HD 34029 41 
P11ITA HD 34029 41 
PTHTA HD 34029 41 
PTHTA HD 34029 41 

PiHTA HD 34029 41 
PTHTA 00 LlAVCAL 98 
PTHTA HD 34029 41 
PTHTA HO 34029 41 
PTH~ HD 34029 41 

PHCAL HD 34816 20 
PHCAL HD 34816 20 
PHCAL HD 34816 20 
PHCAL HD 34816 20 
PHCAL HD 34816 20 

PHCAL HD 34816 20 
PHCAL HD 34816 20 
PHCAL HD 34816 20 
PHCAL HD 34816 20 
LDHDD HD 35 171 46 

CSHDB HD 35620 47 
PHHGB 00 CO ORI 58 
PHHGB 00 GW OR l 58 
HI224 2A0526-328 59 
HI224 2A0526 -3i8 59 

HI224 2A05Lb-328 59 
HI224 0526-3 ~! 8 59 
HA181 MWC112 13 
HE201 HGC2004 83 
HE201 HGC2004 83 

HE201 HGC2004 83 
HE201 NGC2004 83 
HE201 HGC2 00 4 83 
HA199 NGC2004 83 
HE201 HGC2004 83 

HE201 HGC2004 83 
HE201 HGC2004 83 
DCHDH HD 37350 53 
HC141 HD37350 41 
OD67K HH IF 64 

0430 0506450 -084900 H 3 27425 L 85123102 000000 000000 021700 000048 GC=205 )8"38 
0430 0506450 -084900 H 3 26830 L 85100209 000000 000000 09310~ 000048 GC=205,B"'40 
0430 0506450 -084900 H 3 26848 L 85100409 000000 000000· 090900 000048 GC"203,8z38 
9999 0512594 +455657 H 1 07114 5 85111608 081900 000016 000000 000000 GE"50X,8-110 
0008 0512594 +455657 H 3 27121 5 85111603 030700 018000 000000 000000 G E-3X )Ce3X )B=120 

0008 ·0512594 +455657 H 1 07111 5 85111602 025600 000300 000000 000000 G E"173,C-225 ,B=35 
0008 0512594 +455657 H 1 07110 5 85111601 012700 000230 OOOOOij 000000 G E-220 ,C=1 . lX,B"4U 
0008 0512594 +455657 H 3 27120 L 85111523 000000 000000 232600 009000 GE-3X,C-3X ,R-94 
0008 0512594 +455657 H 1 07109 L 85111522 000000 000000 221000 000130 GE"3X ,C:3X,B-48 
0008 0512594 +455657 H 3 27119 L 85111520 000000 000000 203200 009000 GE=3X,C:3,B"72 

0013 0512594 +455657 H 3 27124 L 85111608 000000 000000 085300 001500 GE-210 ,C-198 ,B=57 
9999 0512594 +455657 H 3 27123 5 85111608 081400 000018 000000 000000 GE"3X,B-112 
0008 0512594 +455657 H 1 07108 L 85111520 000000 000000 202500 000130 G E"3X ,C=3X ,B"52 
0008 0512594 +455657 H 3 27122 5 85111606 064200 003000 000000 000000 GE=207 )C"185,B=105 
0008 0512594 +455657 H 1 07112 5 85111604 041200 000300 000000 000000 GE=226 ,C22X,B=41 

0430 0517161 -131336 L 1 07019 L 85103009 000000 000000 094100 000002 GC"2X,8=37 
0430 0517162 -131337 L 1 06949 L 85101912 000000 000000 122000 000001 GC-2X ,B-35 
0430 0517162 -131337 L 3 27003 L 85103009 000000 000000 095100 000001 GC·2X,B-15 
0430 0517162 -131337 L 3 26955 L 85101912 000000 000000 122400 000001 GC-2X,B-18 
0430 0517162 -131337 L 3 26954 L 85101911 000000 000000 111100 000001 GC"2X,B"18 

0430 0517162 -131337 L 1 06948 L 8510j911 000000 000000 110600 000001 GC-2X ,B"33 
0430 0517162 -131337 H 3 26953 L 85101910 000000 000000 100800 000022 GC"180 ,B-37 
0430 0517162 -131337 H 1 06947 L 85101910 000000 000000 100200 000022 GCe203 ,B=45 
0430 0517162 -131337 H 2 17800 L 85103108 000000 000000 085500 000035 GC-190,B-32 
0800 0520430 ·171642 L 1 06993 L 85102603 000000 000000 034600 001800 GE-177 )C"100 ,B"41 

0510 0524198 +342607 L 1 07027 L 85110205 000000 000000 052300 001800 GC:121,B"35 
1060 0524513 +112312 H 1 06979 L 85102322 000000 000000 221700 027000 GE=161 )B:122 
0970 0526208 +114953 H 1 06962 L 85102122 000000 000000 220600 018500 G E~249,C~105,B"63 
1404 0527345 -325124 L 3 27110 L 85111412 000000 000000 122654 006800 331 V 12XABOUT 6M ~ 3RPS. 
1380 0527345 -325124 L 3 27102 L 85111312 000000 000000 121506 007100 331 V 12XABOUT 6M~3RPS 

1402 0527345 -325124 L 3 27086 L 85111112 000000 000000 123955 006600 331 U 3 REF PHTS :(76 ,-85l , 
1385 0527345 -325124 L 3 27133 L 85111812 000000 000000 122539 011845 340 UMULTIPLE 
1202 0528120 -690100 H 3 27125 L 85111612 000000 000000 123245 036200 343 V 
1094 0530419 -671922 L 1 07307 L 85121415 000000 000000 154049 002000 401 U 
1094 0530422 -671920 L 3 27269 L 85121415 000000 000000 150604 003000 300 V 

1098 0530436 -671921 L 3 27246 L 85121014 000000 000000 143301 007000 702 U 
1098 0530438 -671920 L 1 07281 L 85121013 000000 000000 135209 004000 702 U 
1094 0530450 -671918 L 1 07306 L 85121414 000000 000 000 144751 001300 501 U 
1098 0530450 -671918 L 3 27244 L 85121011 000000 000000 110729 002500 501 U 
1098 0530464 -671916 L 1 07280 L 85121011 000000 000000 114031 004500 702 V 

1098 0530466 -671915 L 3 27245 L 85121012 000000 000000 123408 007000 501 V 
1094 0530480 -671914 L 3 27270 L 85121416 000000 000000 161411 003300 401 V 
0380 0533112 -623119 H 1 07050 L 85110606 000000 000000 062000 003800 GCzl .5X ,B"90 
0438 0533113 -623120 H 1 06984 L 85102414 000000 000000 141610 005500 601 U 
1550 0533545 -064657 L 3 26950 L 85101822 000000 000000 224000 0281 00· GE.l11 , CcI33 , B~90 
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HI151 H0538-577 59 1461 0534032 -580332 L 1 07134 L 85111817 000000 000000 171059 009500 502 U 
H1151 H0538 -577 59 1450 0534033 -580333 L 3 27103 L 85111317 000000 000000 170602 009500 451 U 
HI224 H0538-577 59 1450 0534033 -580333 L 2 17918 L 85111117 000000 000000 175024 005100 302 UUUCa 4.5 KU 
HIl51 H0538-577 59 1450 0534033 -58 0333 L 1 07090 L 85111315 000000 000000 155740 006000 303 U 
HI151 H0538-177 59 1445 0534033 -580333 L 3 27134 L 85111815 000000 000000 153210 009000 451 U 

H1224 H0538-577 59 1450 0534033 -580333 L 3 27087 L 85111116 000000 000000 161734 007700441 U 
CSHDB HD 37160 47 0410 0534093 +091554 L 1 07028 L 85110206 000000 000000 065900 000240 GC=230 }B=23 
ISHPF HD 37507 31 0480 0536278 -071421 H 3 27249 L 85121105 000000 000000 054200 002700 G Ca 203 ,B=48 
ISHPF HD 37507 31 0480 0536278 -071421 H 1 07285 L 85121105 000000 000000 050700 000900 GC-188,B=47
ISHPF HD 37507 31 0480 0536278 -071421 H 1 07296 L 85121107 000000 000000 0722&0 000900 GCz:170,B"'47 

ISHPF HD 37507 31 0480 0536278 -071421 H 3 27255 L 85121303 000000 000000 031600 002700 GC"195,8-40
ISHPF HD 37507 31 04BO 0536279 - 071421 H 1 07287 L B5121108 000000 000000 0845~ 000500 GC"161 ,Bz 40 
ISHPF HD 37507 31 0480 0536279 -071421 H 1 07292 L 85121305 000000 000000 050300 000900 GC-170,B-45
ISHPF HD 37507 31 0480 0536278 -071421 H 1 07284 L 85121102 000000 000000 022400 000900 G C· 181,B"44 
ISHPF HD 37507 3] 0480 0536278 -071420 R 1 07301 L 85121404 000000 000000 041400 001000 GC·200,B=50 

ISHPF HD 37507 31 0480 0536278 -071421 H 3 2724B L 85121103 000000 000000 030700 002700 GC=200,B-42
ISHPF HD 37507 31 0480 0536278 -071421 H 3 27256 L 85121305 00 0000 000000 053600 002700 G Cc 200 ,8"45 
ISHPF HD 37507 31 0480 0536278 -071421 R 1 07300 L 85121403 000000 000000 030300 001000 GC" 190, &=42 
ISHPF HD 37507 31 0480 0536278 -071421 H 3 27263 L 85121401 000000 000 000 012800 002700 GC·195 ,Bz40 
ISHPF HD 37507 31 0480 0536278 -071421 H 1 07299 L 85121400 000000 000000 003100 001000 GC=193,B·50 

ISHPF HD 37507 31 0480 0536278 -071421 H 3 27262 L 85121323 000000 000000 232500 002700 GC,.210 ,B=:42 
ISHPF HD 37507 31 0480 0536278 -071421 H 1 07298 L 85121322 000000 000000 223500 001000 GC= 192 ,B=46 
ISHPF HD 37507 31 0480 0536278 -071421 H 1 07291 L 85121302 000000 000000 024300 000900 G C"l75 ,8-45 
lSHPF HO 37507 31 0480 05362:78 -071421 H 3 27261 L 85121321 000000 000000 214800 002700 GC·206,B-42
HLHCLl HD 37490 26 0450 0536326 +040541 R 3 26831 L 85100210 000000 000000 101100 000210 GC"'245 ,B-57 

HCHBB Hn 37453 39 0820 0536442 +300336 L 1 07058 L 85110905 000000 000000 054800 000500 GC·180 ,B-32 
ReHBB HD 37453 19 0820 0536443 +30 0337 H 1 06836 L 85100107 000000 000000 073900 005600 G Cc 200 ,B- 143 
HeHBB HD 37453 39 0820 0536443 +300337 L 3 26816 L 85100108 000000 000000 084000 001800 G C-192,B-65
HCHBB HD 37453 39 0820 0536443 +300337 L 1 06837 L 85100109 000000 000000 091500 000450 GC-230 ,B"61 
HCRBB liD 37453 39 0820 0536443 +300337 L 3 27057 L 85110905 000000 000000 051000 002200 GC-197,8-18 

HCHBB HD 37453 39 0820 0536443 +300337 H 1 07057 L 85110903 000000 000000 035300 007000 GE=95 i Cz100 , B~4S 
OD78K 004U541+60 59 1500 0538158 +605002 L 3 26900 L 85100904 000000 000000 040500 005000 G Ez:202 , C~125 } B"90 
OD78K 004U541+60 59 1500 0538160 +605003 L 3 26899 L 85100902 000000 000000 020000 010000 GE~251 , C~100 , B=75 
OD78K 004U541+60 59 1500 0538160 +605003 L 3 26898 L 85100900 000000 000000 002690 007000 G E-191,C-60 ,B=40 
OBHJS HD 247042 12 0950 0542000 +290817 L 3 26993 L 85102712 000000 000000 124700 000200 G Cz 70 ,8-15 

HHI88 HD38~78 30 0385 0544413 -145020 H 1 07358 L 85122210 000000 000000 103701 000330 603 U 
CSHDH HD 39060 31 0384 0546050 -510501 L 1 07157 SL 85112123 230500 002000 230600 002000 GC=63 ,B"34 
CSHOH HD 39060 31 0384 0546050 -510501 L 3 27153 SL 85112123 233600 002000 232700 002000 GCz40 ,8-26 
CSHDH HD 39060 31 0384 0546054 -510509 L 3 27151 SL 85112120 203700 002000 203800 002000 G B=22 
CSHDH HD 39060 31 0384 0546054 -510508 L 1 07155 SL 85112120 201100 002000 201200 002000 GG-60 ,B-36 

CSHDfl HD 39060 31 0384 0546054 -510455 L 1 07147 S 85112101 011100 004000 000000 000000 GC"140 ,B=45 
CSHDH HD 39060 31 0348 0546054 -510455 L 3 27146 5 85112101 015500 001700 000000 000000 GC=46 ,B-21 
CSHDH HD 39060 31 0384 0546055 -510506 L 3 27156 SL 85112203 033600 002000 033700 002000 G Bz 23 
CSHDH RD 39060 31 0384 0546055 -510506 L 1 07160 SL 85112202 025600 002000 025700 002000 G Cz79 ,Bs 33 
CSHDH HD 39060 31 0384 0546059 -510501 L 3 27149 SL 85112106 061900 000006 062000 000006 GC"60,B=16 
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CSHDH HD 39060 31 0384 0546058 -510509 L 3 27155 SL 85112201 015600 002000 015700 J02000 GC=42 /B-20 
CSHDH HD 39060 31 0384 0546058 -510509 L 1 07159 SL 85112201 012700 002000 012800 002000 GC,,70/B-38
CSHDH HD 39060 31 0384 0546058 -510501 L 1 07153 SL 85112110 104700 000005 104800 000005 GC-198 /B=30 

CSHDH HD 39060 31 0384 0546058 -510501 L 3 27144 5 85112021 214800 000640 000000 000000 GC-10X/B-30

CSHOI{ HD 39060 31 0384 0546058 -510501 L 1 07150 SL 85112106 061200 000003 061300 000003 G C .. 125/B-30 


CSHDH HD 39060 31 0384 0546058 -510501 L 1 07145 5 85112021 213700 000320 000000 000000 GC=10X /B'"42 
CSHDH HD 39060 31 0384 0546062 -510456 L 1 07161 SL 85112204 042500 002000 042600 002000 G C .. 228 /8=36 
CSHDH HD 3Q 060 31 0384 0546062 -510456 L 3 27157 SL 85112204 045800 002000 045800 002000 GC-1.5X ,B"23 
CSHOO HD 39060 31 0384 0546062 -510455 L 3 27145 5 85112100 002400 001700 000000 000000 GC=47 )B=22 
CSHDH HD 39060 31 0384 0546062 -510455 L 1 07146 5 85112023 233400 004000 000000 000000 GC=235,B=41 

CSHDH HD 39060 31 0384 0546062 -510508 L 1 07156 SL 85112121 212500 002000 212600 002000 GC-59 ,B-35 
CSHDH HD 39060 31 0384 0546062 -510508 L 3 27152 SL 85112122 220800 002000 220900 002000 GC-21 
CSHDH HD 39 060 31 0384 0546062 -510455 L 1 071~9 5 85112104 041900 004000 000000 000000 G C .. 184 ,B"50 
CSHDH HD 39 060 31 0384 0546063 -510455 L 3 27154 SL 85112200 005000 002000 005000 002000 GC-56,B"24
CSHDH HD 39060 31 0384 0546063 -510455 L 1 07158 SL 85112200 001900 002000 002000 002000 GC=1 2n ,B .. 38 

CSHDH HD 39060 31 0348 0546067 -510501 L 1 07148 5 85112102 023600 004000 000000 000000 GC"79 ,8-41 
CSHDH HD 39060 31 0384 0546067 -510501 L 3 27147 5 85112103 032900 001700 GOOOOO 000000 GC=43 ,B-21 
OBHJS HD 248894 12 0930 0550590 +205202 L 3 26992 L 85102711 000000 000000 1.12000 000400 GC=151 ,S"15 
HOlll HCG8-11-11 84 1400 0551097 462551 L 1 07035 L 85110317 000000 000000 1.70937 009800 003 U 
HQlll HCG8-11-11 84 1427 0551097 462551 L 3 26906 L 85100915 000000 000000 155738 028200 333 U 

HQlll HCG8-11-11 84 1415 0551097 462551 L 1 06880 L 85100914 000000 000000 140937 010000 343 U 
HQl11 HCG8-1 1-11 84 1400 0551097 462551 L 3 27022 L 85110312 000000 000000 121533 028600 002 U 
OBHJS HD 39680 12 0799 0551544 +135047 H 1 07005 L 85102712 000000 000000 12020Q 002000 G C .. 220, 8-46 
LSHRD HO 39801 49 0050 0552279 +072357 L 3 27169 L 85112408 000000 000000 084200 001000 GE"153,C-66 ,B-27 
PHCAL 00 WAUCAL 98 0000 0552279 +072357 H 3 27108 5 85111408 084700 000200 000000 000000 G E=50X,B"125 

PHCAL 00 WAUCRL 98 0000 0552279 +072357 L 3 27107 5 85111408 082200 000002 000000 000000 G £=lGX ,B=100 

PHeAL 00 ~JAUCAL 98 00 00 0552279 +072357 H 1 07095 L 85111408 000000 000000 081000 000016 G E=50X ,B=108 

PHCAL 00 !tlAt.ICAL 98 0000 0552279 +072357 L 1 07094 L 85111407 000000 000000 074000 000001 G E=10X ,B-102 

LSHAD HD 398 01 49 0050 0552280 +072358 L 1 07093 L 85111406 000000 000000 063900 000005 G E=202 ,C=6/ ,B"32 

LSHAD HD 39801 49 0050 G552280 +072358 H 1 06981 5 85102406 063600 004000 000000 000000 GE"3X ,C"115,B=77 


sLSHRD HD 39801 49 0050 0552280 +072358 L 3 26970 L 85102405 000000 000000 0537UO 005000 G E 4X, C=63 ,B=37 

LSHAD HD 39801 49 0050 055228 0 +072358 L 1 06983 SL 85102408 084000 000030 083400 000005 G E=1&2,Cs 67,B=38 

LSHAD HD 39801 49 0050 0552280 +072358 H 1 06890 L 85101110 000000 000000 100200 000210 G E=234 ,Cz I00 ,B=59 

LSHAD HD 39801 49 0050 0552280 +072358 L 3 26915 L 851 01110 000000 000000 101500 000500 G E-137 }C=96 ,B=60 

LSHRD HD 398 01 49 0050 0552280 +G72358 H 1 06892 5 851G1112 121500 003300 000000 000000 G E=5.0X,C-80 ,8 42
c 

LSHAD HO 39801 49 0050 0552280 +072358 L 3 27106 L 85111406 000000 000000 060700 001000 G E=175 ,C=65 ,B=25 

LSHAD HD 39801 49 0050 0152280 +072358 H 1 07092 5 85111405 051500 004500 BOOOOO 000000 G Ec 10X ,C=140,8z 39 

LSHAD HD 39801 49 0050 0552280 +072358 L 3 27105 L 85111404 000000 000000 041600 005000 GE-4X ,Ce 15 0, B:020 

LSHAD HD 39801 49 O ~50 0552280 +072358 R 1 06982 L 85102407 000000 000000 074900 000200 G E=170 ,C=65 ,8c 42 

LSHAD Hn 39801 49 0050 0552280 +072358 H 1 07178 L 85112406 000000 000000 06340u 000215 G E=207,C-73 ,B-31 


LSHRD HD 398 01 49 0050 0552280 +072358 L 3 26916 L 85101111 000000 000000 114201l 002700 G E=2 .5X,C"158 ,B=55 

LSHAD HD 39801 49 0050 0552280 +072358 L 1 06891 SL 85101111 111000 000035 110200 000005 G£=200,C=80 ,B=38 

LSHAD HD 39801 49 0050 0552280 +072358 L 3 27168 L 85112406 000000 000 000 064700 005000 G Ez 4X }C-175 ,8=80 

LSHAD HD 39801 49 0050 0552280 .072358 H 1 07179 5 85112407 07470G 004500 000000 000000 G E=10X}C=188 ,8=90 

LSHRD HD 39801 49 0050 0552280 +072358 L 1 07180 L 85112409 000000 000000 092000 000005 G E=190 ,C=63,B=33 
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LSHAD HD 39801 49 0050 0552/80 t072358 L 3 26971 L 85102407 000000 000000 075800 001000 GE=184 )C-90)S-50 
LSHAD HD 39BQ1 49 0050 0552280 t072358 H 1 07091 L 85111404 00 0000 000000 040400 000215 GE=m214 )C=68 ,B=33 
SCHPF OOP/HALLEY 06 1010 0553445 t205616 L 3 26958 L 851 02002 00 0000 000000 024300 004500 GE"150)S-46 
SCH PF OOP/HAL[,EY 06 1010 0553554 t205533 L 3 26957 L 851 02 000 000000 000000 004000 006000 G£"110 )Bz42 
SCHPF OOP/HALLEY 06 1010 0553554 t205533 L 1 06952 L 851 01921 000000 000000 212000 022500 GE=150 ,C=140 ,Bz92 

SCHPF OOP/HALLEY 06 1010 0554035 t205501 D 9 01705 L 85101923 000000 000000 2318 00 002000 GNO COHHENTS 
SCHPF OOP/HALLEY 06 1010 0554035 t205501 L 3 26956 L 85101916 000000 000000 161800 024000 GE=6X )B=60 
SCHPF OOP/HALLEY 06 1010 0554111 t205431 0 9 01704 L 85 101921 000000 00000 0 2111 00 004000 G NO COHH~NTS 
HS231 P/HALLEY 06 1316 0554438 205346 L 1 06951 L 85101917 000 000 000000 171 018 00780S 134 USERENDIP:HijC IN SWLA 
HS231 P/HALLEY 06 1329 0554438 205346 L 1 06950 L 85101914 000000 000000 142442 0090 00 244 V 

0D69K 00 Kl-2770 1540 0558495 -754030 L 3 27079 L 85111020 000000 000000 202400 014000 GE=168 )CEl10 )Bs42 
PHCAL 00 NULL 99 9999 0558495 -754030 L 1 07071 L 85111021 000000 000000 214500 000000 GSa33 
HA174 ULE29 72 1550 0600256 -723844 L 3 27331 L 85121910 000000 000000 100349 040300 114 U 
SCHPr OOP/HALLEY 06 1010 0602183 t205402 L 3 26959 L 85102004 000000 000000 040500 004500 GB=40 
HM188 HD41695 30 0489 0603535 -145545 H 1 07359 L 85122211 000000 000000 113641 000730 503 U 

HH188 HD42301 30 0575 0606517 -222502 H 1 07360 L 85122212 000000 000000 125831 001230 503 U 
HCHBB HD 43246 39 0050 0613117 t285212 L 3 27059 L 85110909 000000 000000 093000 000220 GC~180,B-18 
HCHBB HD 43246 39 0050 0613117 t285212 H 1 07060 L 8511 0908 000000 000000 085200 003000 GE=219)Cz220)B~130 
OBHJS HD 45314 12 0664 0624243 t145514 H 3 26991 L 85102710 000000 000000 100700 001500 GC-219 )B-S5 
OBHJS HD 45314 12 0664 0624243 t145514 H 1 07004 L 85102709 00 0000 000000 094100 000900 GC~240 ) B=97 

ISHJS HD 46106 20 0790 0628598 t050348 H 1 07006 L 85102805 000000 000000 055200 003000 GC=200 )S-49 
CVHPS 00 CW MON 54 1600 0634206 t000451 L 1 07100 L 85 111423 000000 000000 234400 012000 GE=119)C-100,Ba59 
CUHPS 00 CW MON 54 1600 0634206 +000451 L 3 27112 L 85111420 0000 00 000 000 203700 018000 · GE~62)C=66)B=51 
HH18B HD49048 30 0552 0643429 -144430 H 1 07361 L 85122214 000000 000000 140854 001630 503 U 
CUHPS 00 JR GEM 54 1600 0644258 t280943 L 1 07088 L 85111308 000000 000000 080300 003000 GEa172 )C2145 )Be10S 

CUHPS 00 IR GEM 54 1600 0644258 t280943 L 3 27115 L 85 111510 OODOOO 00000 0 10020D 00460 0 G Ee51)C-45)B=28 
CUHPS 00 IR GEH 54 1600 0644258 t280943 L 1 07102 L 85111509 0000 00 000000 092600 003000 GE=102 ) C~85 ) Bs53 
CVHPS 00 IR GEH 54 1600 0644258 t280943 L 3 27114 L 85111508 00 0000 000000 084700 003 000 GE-S3)C-62)Be40 
CUHPS 00 IR GEH 54 1600 0644258 t280943 L 3 27100 L 85 11 1308 000 000 000000 084000 003000 G E=60 )C=78)B-55 
CUHPS 00 IR GF.H 54 1600 0644258 t280943 L 3 27101 L 85i11309 000000 000000 095400 005500 GE-55)G-47)B-32 

CUHPS 00 lR GEH 54 1600 0644258 +280943 L 3 27099 L 85111307 000000 000000 072400 003000 GE=78 )C-83)Ba68 
CUHPS 00 IR GEH 54 1600 0644258 t280943 L 1 07089 L 85111309 000000 000000 091700 003000 GEm96)C=90)BaS9 
HCHDL HD 49331 49 0510 0645138 -085633 L 3 27403 L 85122806 000 000 00 0000 063800 01 3000 GCa115)Be43 
CSHDB HD 51440 47 0600 0655384 t380722 L 1 07029 L 851102 08 000000 000000 08 0300 004200 GE2204)C-225)B-72 
HH166 HD52382 23 0672 0658160 -090753 H 1 07398 L 85122809 000000 000000 093416 001300 501 V 

HH166 HD 52382 23 0671 0658160 -090753 H 3 27404 L 85122810 000000 000000 100647 004300 660 U A FEW SATURATED 
HC141 HD 52973 53 0399 0701087 203843 H 1 07237 L 8512041 0 000000 00 00 00 101333 004700 503 U 
SCHHA 00 COHET 06 0000 0702220 -091423 L 3 26894 L 85100811 00 0000 000000 11090 0 000500 GE"161,B-220
SCHHA 00 COHET 06 0000 0702220 -091423 L 1 06870 L 85100810 000 000 000000 105580 0005 00 G B"1 .5X 
SCHHA 00 COMET 06 0000 0702281 -092044 L 1 06871 L 85100812 000 00 0 000000 1211 00 001000 GE'"183,8-162 

OSHCG HD 53975 12 0650 0704162 -121856 H 1 07003 L 85102708 000000 000000 083300 000400 GC=239)B=69
OX30K HD 56405 30 0550 0713584 -152943 H 1 07416 L 85123004 000000 000000 040200 001300 GC2245)S258
OBHJS HD 58509 12 0850 0723024 -205527 H 3 26989 L 85102704 000000 000000 042800 007100 GC.,200 )Sa67 
OBHJS HD 58509 12 0850 0723024 -205527 R 1 07001 L 85102705 000000 000000 0548 00 004400 GC"242) B=85 
HLHCY HD 58978 26 0550 0724521 -225502 R 3 26847 L 85100406 000000 000000 06400 0 000240 GC"205)S-38 
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HLHCW HD 58978 76 0550 0724521 -225902 H3 26879 L 8510020B 000000 000000 085500 000240 GC:210 ,B:045 

HLHCW HD 58978 26 055 0 0724522 -225903 H3 27426 L 85123103 000000 000000 031300 000240 G C-215,B=40

CCHJL HD 5971 7 47 0330 0727386 -431157 H1 07270 L 85120903 00 0000 000000 030600 003730 G Ezl.2X,C=79 , B~40 

Hr:HBBHD 59771 39 091 0 0728370 -180808 L 3 26B17 L 85100 110 00 000 0 000000 100700 001700 G C" 169., B" 130 

HCH BB HD 59771 39 0910 0728375 -180920 L 3 27060 L 8511 0910 0000 00 000000 101BOO 003000 G C=82 ;B= 17 


HC2 03 HD59 643 50 9999 0728526 243638 E9 01 723 2 85112414 00 00 00 000000 141000 016000 U FIELD FOR SWP27171 
HCi 03 HD59643 50 0805 0728527 243638 D 9 01 724 2 851 12514 000000 000 000 ]42500 016000 U FIELD FOR LIdP7186 
CSHHJ HD 59643 50 oaoo 0728527 243638 H3 27171 L 85 112421 000000 00 0000 213400 074500 G E=SX) C=175 )B=134 
CSHHJ HD ~9 643 50 0800 0728527 243638 H 1 07186 L 851 12521 000000 0000 00 214400.074500 G E=6X,C·199 I B=147 
PHCAL HD60751 21 0685 0732080 -502829 H 3 27200 L 85120116 000000 00 000 0 162009 001300 400 U 

PHCAL HD 60753 21 0669 0732080 -502828 L 3 27035 L 85110510 00 00 00 000000 103200 000021 G C=2X ,B- l,) 

PHCAL HD 60753 21 0670 0732 08 1 -502829 L 2 17811 L 85 110 102 000 000 000 000 025200 000031 G C"226 I Bz 25 

PHeAL HD 60753 21 0670 0732081 -502829 L 3 27015 L 8511 02 23 0000 00 000000 230900 000041 GC"197 ,8=18 

PHCAL HD 60 753 21 0670 0732081 -502829 L 2 1781 0 L 8511 0102 00 00 00 000000 021500 000019 G C=140 ,B=22 

PHCAL HD 60753 21 0670 0732 08 1 -502829 L 3 27005 L 85110]01 000000 000000 013800 02 0504 GC=118 ,B"'40 


PHCAL HD 60753 21 0670 0732 081 -502829 L 2 17801 SL 85103109 095300 000029 094700 000009 GC= 155 )B=23 

PH CAL HD 60753 21 0670 0732081 -502829 L 2 17808 L 8511 0101 000000 00 0000 01 0000 000031 G C=195 ,B=24 

PHCAL HD 6075 3 21 0670 0732081 -502829 L 3 27109 L 8511 1410 00000 0 000000 103200 000 01 0 G C= 183 ,Ba 16 

PHCAL HD 60753 21 0670 0732081 -502829 L 1 07096 L 8511 1410 000 000 00 0000 102800 000006 GC"196 ,8-35 

?HCAL HD 60753 21 0670 0732 08 1 -502829 L 1 07143 L 85112004 000000 000000 044200 000006 GC=162 )B"33 


PHCAL HD6075 3 21 0692 0732081 -502829 L 3 27214 L 8512 0310 000000 000000 100533 00001 0 500 U 

PHCAL HD 60753 21 0670 0732081 -502829 L 1 07032 L 8511 0302 00 00 00 000 00 0 023300 000006 GC= 185 ,B-32 

PHCAL HD 60753 21 0670 0732081 -502829 L 3 26929 L 85 101312 000000 000 000 121900 000010 GC-187 , B~ 16 


PHCAL HD 60753 21 0670 0732081 -502829 L 1 07142 L 85111920 0000 00 0000 00 204100 028502 GC=1 ?3 ;B-115 

PHCAL 00 NULL 99 0670 0732081 -502829 L 3 27016 L 85110223 000000 0000 00 234000 000000 GB~17 


PHCAL HD 60753 21 0670 0732081 -502829 L 3 770 19 L 85110301 000000 000000 012900 000041 GC-198 ) B~18 
PHCAL HD 60753 7. 1 0670 0732081 -502829 L 2 17807 L 851 10100 000000 000 00 0 001500 000050 GCtt255 B=24 

1 
PHCRL HD 80753 21 0670 0737081 -502829 L 1 06904 L 851 01312 000000 00 0000 12 1500 000006 GCtt 20 0)Ba30 

PHCAL HD 60753 21 0670 0732081 -502829 L 3 27017 L 85110300 000000 000 000 001200 000024 G C2140 ,B= 17 

PHCRL HD60753 21 0692 0732081 -502829 H 1 07229 L 85120310 0000 00 00000 0 101240 000900 503 U 


PHCAL :m 60753 21 0670 073 2[J8 1 -507829 L 3 27011 L 85110220 00 0000 OO Ou OO 2020 00 000041 GC= 195 ,B=lB 

PHCAL kD 60753 21 0670 0732081 -502829 L 3 27012 L 85110221 000000 0000 00 211100 000016 GC=108 )Ba17 

PHCAL HD60?53 21 0691 0732081 -502829 H 3 27215 L 8512 03 10 0000 00 000000 104320 001500 501 U 

PHCAL HD 60753 21 0670 0732081 -502829 L 1 07020 SL 85103010 105400 0000]0 105000 000006 G C=160 )B=32 

PHCAL HD 60753 21 0670 0732081 -502829 L 3 27018 L 85110300 00 0000 000000 005000 00 0008 G C=65)Bm15 


PHCRi. HD 60 753 21 0670 0732081 -5 02829 L 3 27014 L 85110222 000000 00 00 00 222900 000105 G C"1. 3X ,B:20 

PHCRL HD 60 753 21 0670 0732 081 -502829 L 2 17832 L 85112908 00000 0 000000 085500 000007 G C=175B"'23 

PH CRL HD 50753 21 0670 0732081 -502829 H 1 07031 L 8511 0300 000000 000000 001900 0225 00 GC=132 ,B=70 

PHCRL HD 60753 21 0670 0732081 -502829 L 2 17804 L 85103121 000000 000000 215400 000031 GC:190 )Bm25 

PHCAL HD 60753 21 0670 0732081 -502829 L 2 17805 L 85103122 00000 0 00 0000 224400 000013 GC=120 )B"'25 


PHCHL HD 60753 7.1 0670 0732 081 -502829 L 2 17806 L 85103123 000000 000 00 0 232600 00 0038 GC-220 ,8&24 

PHCAL HD 60753 21 0670 073 2081 -502829 L 3 27013 L 8511022 1 000000 00 0000 215100 000049 GC-2 25 )B:17 

PHCAL HD 60753 21 06 70 0732081 -502829 L 2 17809 L 85110101 000000 000 00 0 014000 000 000 G B=2 0 

HH 133 HD 61421 41 0065 0736394 052040 L 3 26918 L 85101118 000000 0000 00 183003 000700 771 U 
HH1 33 HD61421 41 0076 0736394 052040 H 3 26917 5 85101 114 142205 020 000 000000 0000 00 744 ULAP CLOSED 
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PRO OBJECT CL HAG R. R. OEC D C lHAGE A DATE EXP.SHALL EXP .LARGE ECC COHHENT 

LOHHG 00 YZ ~HI 48 1120 0742030 +03 4030 L 1 07363 L 85122300 000000 000000 004200 003500 GE-202 ,C=80 ,B=45 
LDHHG 00 Y7. CHT 48 1120 0742040 +034030 L 1 07354 L 85122123 000000 00 0000 2352 00 007000 G E=1 .5X,C-95 ,Ba 68 
LDHHG00 YZ CHI 48 1120 0742040 +034030 L 3 27359 L 85122222 000000 000000 222800 012000 GE=88 ;C-75,B"50 
LOHHG00 YZ CHT 48 1120 0742040 +034 03 0 L 3 27353 L 85122120 000000 00 00 00 204800 012000 G Ez 81 ,C-85,Bz 55 
KGHJL HD 63u32 47 0360 0743283 -375047 H1 07138 L 85111906 000000 0000 00 06 4000 003500 G Ea 2X ,C:210,B=153 

CVHPS 00 BU PUP 54 1500 0746580 -232624 L 3 27113 L 85111503 00000 0 000000 030800 018000 GE=147,C-110,B:63 
CVHPS 00 BU PUP 54 1500 0746580 -232624 L 1 07101 L 85111506 000000 00000 0 061500 009000 GE=204 )C=204 ,B-130 
CUHJE 00 UGEM 54 1050 0752079 +220808 L1 07065 L 85111005 000000 000 000 054500 000300 GC=198,B"35 
COOE 00 U bEH 54 1050 0752079 +220B08 L 3 27068 L 85111006 00000 0 000000 063200 001000 GC=220 I B-20 
CUHJE 00 U GEM 54 1050 0752079 +220808 L 3 27067 L 85111005 000000 000000 051000 001400 GC-220 I B-15 

COOE 00 UGEH 54 1140 0752079 +220808 L3 27090 L 85111206 000000 000000 063400 000700 GC"220 ,8=19 
CUHJE 00 U GEH 54 1140 075207~ +22 0808 L 1 07079 L 85111123 000000 000 000 235500 000900 GC=220,B"34 
COOE 00 UGEH 54 1140 0752079 +220808 L 1 07078 L 85111122 000000 0000 00 223500 00 043 0 GC=200,B"'33 
CUHJE 00 II GEM 54 1140 0752079 +220808 L 3 27088 L 85111121 000000 000000 215300 001200 GC=115 I B=12 
ISHPF HD 65810 30 0460 0757375 -181539 H1 07293 L 85121308 000000 000000 080300 00 0800 GC"'190 )B=45 

I5HPF HD 6581 0 30 0460 0757375 -181539 H1 07302 L 85121406 000000 000000 060800 00 0800 G Cc 250,8"73 
I5HPF HD 6~B10 30 0460 0757375 -181539 H1 07303 L 85121408 000 000 000000 081400 000800 GC=190,B-45 
15HPF HD 65810 30 0460 0757375 -181539 H3 27264 L 85121406 00000 0 000000 064100 002200 G CE 220,B-55 
lSHPF HD 65810 30 0460 0757375 -181539 H3 27265 L 85121409 000000 000000 083200 000800 GC=128 I B-30 
PHeAL HO 66811 13 0230 0801496 -395141 L 1 07039 L 85110406 000000 000000 060900 00 0001 GC=245 ,B-35 

PHCRL BD+75 3/5 16 0968 0804430 750648 L 1 06960 LS 85102117 173440 000100 173039 000020 503 V503S 
PHCRL BD+75 325 16 0972 0804430 75 0648 L 3 27415 L 65 122913 000000 0000 00 133835 00 00 14 500 U 
PHCAL BD+ 75 325 16 0971 0804430 75 0648 H 3 26963 L 85102116 00 0000 000000 165122 003000 501 U 
PHCAL BO+75 325 16 0973 0804430 750648 L 1 07411 L 85122914 000000 00 0000 145325 000020 501 U 
PHCAL BO+75 325 16 0964 0804430 75 06 48 H3 27374 L 85122411 000000 00 0000 110931 002500 511 U 

PHCAL BD+ 75 325 16 0974 0804430 750648 L 3 2741 7 L 85122915 000000 000000 154546 000014 500 V 
PHCAL BD+75 325 16 0977 0804430 750648 L 1 07412 L 85122915 000000 000 000 154914 000020 501 V 
PHCAL BO+75 325 16 0973 0804430 750648 L 3 26962 LS 85102115 160321 000112 155908 000014 501 V601S 
PHCAL BD75 325 16 0975 0804430 750648 H1 06959 L 85102116 000000 00 0000 160805 003500 503 U 
PHCRL BO+ 75 325 16 0967 0804430 750648 L 1 07375 L 85 122411 00000 0 000000 114110 000020 512 U 

PHCAL BD+;'5 325 16 0958 0804430 75 0648 L 2 17837 LS 851 22414 142359 000 139 141940 OU0033 502 U502SLWR 4.5 KU 
?HC AL BO+ 7S 325 16 0971 0804430 750648 H 3 27416 L 85122914 00 0000 000000 142155 002500 501 U 
PHCAL BO+ : 5 325 16 0972 0804430 750648 H1 0741 0 L 85122913 000000 000000 134422 003000 502 U 
PHOAL BO+75 325 16 0966 0804430 750648 H2 17836 L 85122 412 000000 0000 00 125122 005500 503 U 
PHCAL BO+75 3/5 16 0976 0804430 750648 L 1 07413 L 85122916 00 0000 00 00 00 163350 000100 801 U 

PHCAL BO+75 325 16 0970 0804430 750648 L3 27373 L 85122410 0000 00 000000 103733 000 014 510 U 
PHCAL BO+75 325 16 0951 0804430 750648 H1 07374 L 85122409 000000 000000 095617 003000 513 U 
PHCRL BO+75 0325 16 0950 0804432 +750648 L 2 178 02 SL 85103111 111400 0001 36 110800 000033 GC=165 B=25 
?HCRL OOSRFTY RO 99 9999 0804432 +750648 H2 178 19 L 85112604 000000 000000 042800 000000 GB217 

I 

?HCAL BD+ 75 0325 16 0950 0804432 +750648 L 1 07254 L 85120605 0000 00 000000 05 1300 000020 GC=195 ,B=35 

PHCRL BO+75 0325 16 0950 0804432 +750648 L 1 07253 L 85120604 000000 000000 042300 000020 GC=197 ,B"34 
PHCRL 8D+75 0325 16 0950 0804432 +750648 L 1 07252 L 85120603 00 0000 000000 03450 0 000020 GC-1B7 1B-33 
PHCAL BO+75 0325 16 0950 0804432 +750648 L 3 27228 L 85120608 000000 000000 0840 00 000017 G C .. 190 B",18 
PHCRL BO+75 0325 16 0950 0804432 +750648 L 3 27173 L 85112605 000000 000000 051600 00 0014 

i 

G 
PHCAL BO+ 75 0325 16 0950 0804432 +750648 L 1 06918 L 85101512 000000 000000 123000 0001 14 G Cz 177 1B-40 
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PRO OBJECT CL HAG II. A. DEC D C IHAGE R DATE EXP.SHALL EXP .LARGE ECC COHHENT 

PHCRL BD+/,i 1)325 16 0950 0804432 +750648 L 2 17830 SL 85112907 071200 00 0112 070700 000024 GC=168, B:r 25 
PHCRL BD+7~ 0325 16 0950 0804432 +750648 L 1 06903 L 851 01310 00000 0 000000 105600 000 020 G C"198,B-37 
PHCAL BD+75 0325 16 0950 0804432 +750648 L 3 26928 L 85101 311 00 00 00 00 0000 11 02 00 0000 14 GC= 175 ,B= 17 
PHGAL BD+75 0325 16 0950 0804432 t750648 L 2 17831 L 85 112907 000 000 000000 074500 000114 GC"150 ,B"'25 
PHCRL BDt75 0325 16 0950 0804432 t750648 L 3 27227 L 851 20607 000000 00 0000 075600 00 0017 G C"'1 90,B"17 

PHeAL BD+75 0325 16 0950 0804432 t750648 L 3 27226 L 85120607 000000 000 00 0 07270 0 000017 GC=200,B"17 
PHCRL BD+75 0325 16 0950 0804432 +75 0648 L 1 07256 L 85120606 000000 000000 064600 000020 G C"210 ,B-34 
PHCAL 8Dt75 0325 16 0950 0804432 +750648 L 2 17816 L 85110108 00000 0 0000 00 085100 000142 G C=160 ,8x25 
PHCAL BDt75 0325 16 0950 0804432 t750648 L 1 07190 L 85112705 000 000 000000 051500 000020 GC"185 ,B=32 
PHCRL BD+7J 0325 16 0950 0804432 t750648 L 1 07250 L 85120602 000000 00 00 00 02 0500 000020 GC"'190 ,8-33 

PH CAL BDt75 0325 16 0950 0804432 +750649 L 1 07251 L 85120602 000000 0000 00 024300 000020 GC=200, 8c35 
PHCAL 8Dt7l 0325 16 0950 08 04432 t750648 L 2 17794 L 85101610 000000 000000 100900 000024 G C· 160 ,B=22 
PHCAL BDt75 0325 16 0950 080Q432 +750648 L 1 07255 L 85120605 000000 000000 055200 000020 GC=209 ,Bs 35 
PLHNE SA 198930 53 0790 0810299 -364729 L 3 26960 L 85102011 000000 000000 111300 007500 G E= 1 36 , C~1 35,B·93 

PLHNE SA 198930 53 0790 0810299 -364729 L 1 06958 L 85102011 000000 0000 00 114900 000830 G C"185,B"48 

PLHNE SA 198930 53 0790 08 10299 -364729 L 1 06957 L 85102010 000000 000000 104100 000400 GC=137,Be62 
OBHJS HD 69106 12 0710 0812120 -364759 H 3 26990 L 85102707 0000 00 000000 071800 000700 G C·1 45 ,B-41 
08HJS HD 63106 12 0710 0812120 -364759 H 1 07002 L 85102707 000000 000000 073200 000600 GC-200,B"61 
CSHD8 HD 70272 47 0430 0819752 t432100 L 1 07030 L 85110209 000000 000000 094700 002830 G E~2X}C=180,B~50 
GUHRP 00 Z CAH 54 1360 0819399 t731624 L 1 06865 L 85100710 000000 00 000 0 101200 000536 GB-2X 

CUHRP 00 Z CAH 54 1360 0819399 +731624 L 3 26889 L 851 00710 000000 000000 104200 000536 GC=1 .5X )B"220 
CUHRP 00 Z CAH 54 1360 0819399 +731 624 L 1 06835 L 85100106 000000 00000 0 063900 001500 GC=160 ,e-50 
CUHRP 00 Z CAM 54 1360 091 9399 t731624 L 3 26915 L 851 00106 000000 00 00 00 060900 002400 G C 130)B-25 E 

ClIHRP 00 Z CAM 54 1360 0819399 t731624 L 3 26888 L 85100710 000000 00000 0 100000 00 0536 GC-218 ,B-18S 
C5HDB HD 72184 47 0590 0829403 t381122 L 1 07258 L 85120703 000000 000000 031000 000800 GC"225 ,Be35 

CSHD8 HD 77184 47 0590 0829403 t381122 L 1 07257 L 85 120701 000000 000000 013600 003900 GC= 2X ,B=47 
CSHDB HD 73593 44 0540 0837342 t460039 L 1 07259 L 85120704 000000 000 000 041500 000300 G C l21, B-41e 

STHRP 00 ETA HYA 21 0430 0840366 +033 445 L 1 07245 SL 85120507 070500 0000 01 071100 000004 GC"245} B= 33 
STHRP 00 ETA HYA 21 0430 0840367 +033446 L 1 07243 L 95120505 00 0000 00 00 00 053900 000003 G C:2X,B=45 
STHRP 00 ETR HYA 21 0430 0840367 +033446 L 1 G7242 SL 85120504 045400 000001 044900 0000 01 GC:ol .5X ,B"'35 

STBRP 00 ETA HYA 21 0430 0840367 t033446 L 1 07244 5L 85120506 0621 00 000001 062800 00 00 04 G Cz 236}B=31 
STHRP 00 EiA HYA 21 0430 0840367 t033446 L 1 07240 L 85120502 000000 0000 00 021000 0000 01 GC= 160,8-33 
STHRP 00 ET~ HYA 21 0430 0840367 +033446 L 1 07241 L 85120504 DO OOGO 000000 040500 000001 GC= 160,Ba 32 
OBHJ5 HD 75222 13 0740 0845286 -363358 H 1 07000 L 85102702 000000 000000 024100 003500 G C= 192, B-55 
ORHJS HD 75222 13 0740 0945286 -363359 H 3 26988 L 85102700 000 000 000000 002700 010000 G C .. 182,B.. 50 

BLHAG Q OBS1·202 87 1500 0851572 t201758 L 1 07274 L 85120917 000000 000000 t73000 048500 GC=211,B" 116 
BLH AG Q 0851t702 87 1500 0851572 +201758 L 3 27250 L 85121112 0000 00 000000 122100 033500 G C:95/ B"65 
BLHAG Q 0851+202 87 1500 0851572 t201758 L 1 07288 L 85121118 000000 000000 182900 038D OO GC" 193 ,B~109 
HQ092 OJ287 87 1600 0851573 201758 E 9 01730 2 85120911 000000 000000 113000 004000 U SIJP27239 
BLHAG Q0851t202 87 1500 0851573 t201759 L 3 27239 L 85120911 000000 000 000 1131 00 032500 G Ce 95 ,8:55 

HQ092 OJ287 87 9999 0851573 201758 E 9 01731 2 85121113 000000 000000 130000 004000 U SWP27250 
HQ092 OJ287 87 1600 0851573 20 1758 L 3 27229 L 85120609 000000 000 000 094137 0426 00 114 U 
OBHJS HD 76341 13 0720 0852114 -421 742 R 1 06999 L 85102623 000000 000000 231600 00 2400 G Cs 218!Ba 4S 
OBHJS HD 76341 13 0720 0852114 -421742 H 3 26 987 L 85102622 00000 0 000000 22 0300 006600 GC=205 ,B-42 
HA158 UU0904-02 16 1195 0904300 -025400 L 1 07167 L 85112212 000000 000000 124127 000440 501 U 
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PRO OBJECT CL HAG R.A. DEC DC IHAGE A DATE EXP .SHALL EXP.LARGE ECC COMMENT 
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HLHSS HD 79158 27 0770 0910324 +432530 H3 27091 L 85111207 000000 000000 074000 000500 GC=198 ,B"'45 

HLHSS HD 79158 27 0770 0910325 +432531 H 3 27042 L 85110704 000000 000000 040700 000500 GC=200 ,B"35 

HLHSS HD 79158 27 0770 0910325 +432531 H3 27038 L 85110608 000000 000000 085300 000500 GC=210 ,B"65 

HLHSS HD 79158 27 0770 0910325 +432531 H 1 07080 L 85111207 000000 000000 075100 000330 GC=225 ,B"55 

HLHSS HD 79i58 27 0770 0910325 +432531 H3 27052 L 85110807 000000 000000 075000 000500 GC"220 ,B=65 


HLHSS HD 21071 27 0610 0910330 +432531 H3 27027 L 85110410 000000 000000 103500 000900 GC=185,B"42 
HLHSS HD 79158 27 0540 0910330 +432531 R 3 27026 L 85110409 000000 000000 090400 000500 GC2215 ,B=65 
LDHOO HD 79210 48 0760 0910590 +525406 L 1 06996 L 85102609 000000 000000 092300 001000 GE=208,Ca 167,B"142
LDHDD "HD 7~211 48 0770 0911009 +525410 L 1 06997 L 85102610 000000 000000 101900 001000 G E=179 , C~119)B=90 
0079K .. PK0916+556 85 1610 0916186 +553420 L 3 26911 L 85101022 000000 000000 225400 030000 GE=200 ,C=103;B-58 

KOOL HD 8)797 47 0200 0925078 -082627 L 3 27055 L 85110812 000000 000000 122500 040000 GE=3X )C=151 ,B=85 
KGHJL HD 81797 47 0225 0925079 -082626 E 9 01717 2 85110812 000000 000000 122700 016000 UFIELD FOR S~P 27055,
COOL HO 82668 47 0310 0929421 -564848 L 3 27237 L 85120904 000000 000000 041200 002500 GC=46 )B=31 
CCHJL HD 87668 47 0310 0929421 -564848 H 1 07271 L 85120904 000000 000000 044400 003230 GE=1 . lX,C=109,Bc69 
WDHG~ 00 Gl16-52 37 1320 094330G +440836 L 1 07176 L 85112323 000000 000000 235200 004000 GC=200)B=42 

WOHGM 00 GU6-57 37 1320 0943300 +440836 L 3 27167 L 85112400 000000 000000 004600 003500 GC=100 ,B=20 

HC141 HD 848 1;1 45 0406 0943520 -621637 H1 06985 L 85102416 000000 000000 162945 006000 401 U 

HC141 HD84R10 45 0407 0943524 -621637 L 3 26973 L 85102415 000000 000000 155511 002500 120 U 

DCHDH HD 84810 53 0430 094352~ -621637 H 1 07049 L 85110604 000000 oooono 044200 005500 G E=108 ) C=112,B~4~ 

SI?HLW 00 R LEO51 0600 0944522 +113942 L 1 07204 L 85113010 000000 000000 101600 003300 GE=56 )C=58,Bs 40 


SRHLW 00 R LEO 51 0600 0944522 +113942 L 1 07203 L 85113009 000000 000000 091800 001000 G E=43 , C~45,B=3~ 


WOHGIJI 00 BPt16n82 37 1350 0954360 -710200 L 1 07171 L 85112221 000000 000000 211900 005500 GCc220 ,8=45 

WDHGW 00 BPH60B2 37 1350 0958359 -710200 L 3 27161 L 85112720 000000 000000 201200 006000 GC=145 ,B-25 

STHRP OOALPH LEO 22 0134 100542[, +121245 L 1 07246 SL 85120508 080600 000001 081100 000001 GCE2X,B~31 


HC230 HD88366 51 0794 1007462 -611814 L 1 07097 L 8~111415 000000 000000 154137 004000 561 U 


HC230 SCAR 51 0749 1007462 -611814 L 1 07279 L 85121009 000000 000000 094905 004000 342 U 

HC230 S CI-lR 51 0762 1007462 -611814 L 1 07282 L 85121016 000000 000000 161440 003200 342 U 

HC230 HD88%~ 51 0653 1007462 -611814 L 1 07389 L 85122612 000000 000000 124001 003000 333 U 

HC230 SCAR 51 0639 1007462 -611814 H 1 06906 L B5101315 000000 000000 150322 012000 132 U 

HC230 SCAR 51 0638 1007462 -611814 L 1 06905 L 85101313 000000 000000 135033 004000 572 U 


XQHHE PGlIll ?t008 85 1580 1012708 +00QS33 L 3 27189 L 851178,0 000000 000000 201400 005000 G 8=22 

KGHJL HD 89388 47 0340 1015246 -610455 L 3 27138 L 85111907 000000 000000 074600 002400 GE=112,C=120,Bs 92 

KGHJL. HD 89388 47 0340 1015246 -610455 H 1 07139 L 85111908 000000 000000 082200 003000 G E=2X )Czl96.,B-145 

KGHJL HD 89388 47 0340 1015245 -610455 H 1 06907 L 85101321 000000 000000 215100 012000 GE=5X,C&180,B-55 

LDHHG 00 AD LEO 48 0940 1016539 +200717 L 3 27368 L 85122~23 000000 000000 234300 008000 GE"88 ,C=60)B=30 


LDHHG 00 An LEO 4B 0940 1016540 +200718 L 3 27347 L 85122104 000000 000000 045000 009000 GE"191 )B=141 

LOHHG 00 AD LEO 48 0940 1016540 +2(10718 L 3 27352 L 85122117 000000 oooono 177900 012000 GE=142 ,C=61,R=45 

LDHHG 00 AD LEO 48 0940 1016540 +200718 L 1 07366 L 85122308 000000 000000 080400 001200 G E=159)C=70,B&35

LDHHG 00 ~D LEO 48 0940 1016540 +200718 L 1 07353 L 85122119 000000 000000 193500 002000 GE=255,C=75 ,Bs 40 

LDHHG 00 Au LEO 48 0940 1016540 +200718 L 1 07350 L 85122106 000000 000000 062900 001500 G E=182,C=75)8=56 


LDHHG 00 AD LEO 48 0940 1016540 +20~71B L 3 27362 L 85122308 000000 000000 083000 001500 GB=20 
CUHFC 00 RIJ SEX 63 1060 1017272 -082652 H 3 27089 L 85111201 000000 000000 014500 024000 GE2245,C=212,8-105 
WDHGW 00 LP550-5 37 1420 1022239 +050123 L 3 27163 L 85112304 000000 000000 044800 012000 GC=161,B"89 
WDHGW 00 LP550-5 37 1420 1022239 +050123 L 1 07177 L 85112402 000000 000000 020800 004000 GC=109,B=41 
CUHES PGI026+001 37 1380 1026009 +001453 L 3 27393 L 85122622 000000 000000 224100 012300 GC=2X ,B=44 
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PRO OBJECT CL HAG R.A. DEC D C lHAGE A DATE EXP.SHALL EXP .LARGE ECC COHHENT 

COHPS 00 PGI 030 63 1500 1030376 +590222 L 3 27097 L 85111302 000000 00 0000 024400 007500 G E=100,C.:73 ,Bc 37 
COHPS 00 P(~ 1 03 0 63 1500 1030376 +590222 L 1 07087 L 85111305 000000 000000 053700 004000 GE~108 , Cm95)BD52 
CUHPS 00 PG1 030 63 1500 1030376 +590222 L 3 27098 L 85111304 000000 000000 045300 003500 GE=79 ,C=55 ,9z 20 
CUHPS 00 PG1 010 63 1500 1030376 +590222 L 1 07086 L 85111304 000000 000000 041000 003500 G E.:86 ) C·75 , B~40 
ODaOK OOFEIGE 34 16 1120 1036411 +432150 L 3 27394 L 85122701 000000 000000 014400 000110 GC=210, B.:12 

0080K OO~EIGE 34 16 1120 1036411 +432150 L 3 27398 L 85122708 000000 000 000 082000 000710 GC=1.5X,B=24 
OD80r OOFEIGE 34 16 1120 1036411 +432150 L 3 27395 L 85122702 000000 000000 025300 000157 GC=1 .5X,B=21 
OD80K .OOFEIGE 34 16 1120 1036411 +432150 L 1 07392 L 85122703 000000 000000 030000 000350 GC=2X,B2 35 
OOBOK 00FE1GE 34 16 1120 1036411 +432150 L 1 07393 SL 85122704 043400 000420 040600 000650 GC=220,B"60
OOSOK ~OOFE IGE 34 16 1120 1036411 +432150 L 3 27396 SL 85122704 051200 000354 045100 000420 GC=205 ,B-38 

OD80K ooFETGE 34 16 1120 1036411 +432150 L 3 27397 SL B5122706 062100 000354 061400 000110 GC=195 ,Bc 1S 
OOBOK OOFEIGE 34 16 1120 1036411 +432150 L 1 07395 L 85122707 000000 000000 073800 001410 GC=2X ,Ba42 
ODBOK ooFE IGE 34 16 1120 1036411 +432150 L 1 07394 SL 85122706 064000 000740 063100 000150 G C"210,B=39 
ODeOK OOFEIGE 34 16 1120 1036411 +432150 L 1 07391 L 85122701 000000 000000 015200 000150 GC"235 )B=35 
WRHCG HD 92 740 11 0640 1039226 -592455 H3 27313 L 85121B05 000000 000000 050800 000630 G E=180 !C-150 ,B-38 

WRHCG HO 92740 11 0640 1039226 -592455 H3 27342 L 85122006 000000 000000 065100 000630 G E-179,Cs 141,B%31 
WRHCG HD 92740 11 0640 1039226 -592455 H 3 27284 L 85121605 000000 000000 055600 000620 G C"' 180 ,Bc 40 
WRHCG HO 92740 11 0640 1039226 -592455 H 3 27286 L 85121607 000000 000000 072600 000620 G CaI70,B"32
WRACG HD 92740 11 0640 1039226 -592455 H 3 27315 L 85121806 000000 000000 063300 000630 G Ez 180 ,C-145 ,B-35 
WRHCG HD 92 740 11 0640 1039226 -592455 H3 27276 L 85121506 000000 000000 064800 000600 G Ca 175 ,8=35

I 
WRHCG HD 92740 11 0640 1039226 -592455 H 3 27294 L 851 21706 000000 000000 0619 00 000630 GE=175 ,C=135 ,B-38 
H~172 HD931 31 11 0666 1041567 -595118 H3 27321 L 85121813 000000 000000 134236 000440 451 IJ 
HA172 H0931 31 11 0668 1041567 -595118 H3 27303 L 85121716 000000 000000 162135 000400 340 IJ 
WRHCG HD 9j131 11 0650 1041567 -595118 H 3 27337 L 85122000 000000 000000 002700 000440 GEc 185,Ca138 ,B:30 
IM?HCG HD 93131 11 0650 1041567 -595118 H 3 27277 L 85121507 000000 000000 072800 000410 GC.,175 )8a25 

HA172 HD93 131 11 0661 1041567 -595118 H3 27319 L B~121811 000000 000000 112956 000440 451 U 
WRHCG HD 93131 11 0650 1041567 -595118 H 3 27335 L B5121922 000000 000000 220400 000440 G Ea 190 ,Cc 145 ,B-30 
WRHCG HD 93 131 11 0650 1041567 -595118 H 3 27311 L 85121803 000000 000000 031300 000440 GE"19 0,Cz 145)B-30
WRHCG HD 93131 11 0650 1041567 -595118 H3 27293 L 85121705 000000 000000 054306 000440 G Ez 180 ,C"140 ,B-3B 
WRACG HD 93 131 11 0650 1041567 -595118 H 3 27305 L 85121719 000000 000000 192600 000440 GE-190 ,C-142 ,B=30 

WRHCG ~ HD ~j i3 1 11 0650 1041567 -595118 H3 27312 L 85121804 000000 000000 042900 000440 GE-190 )C-145,B=32 
HA172 8D93131 11 0659 1041567 -595118 H 3 27317 L 85121809 000000 000000 091245 000400 450 U 
YRHCG AD 93 131 11 0650 1041567 -595118 H 3 27339 L 85122003 000000 000 000 033400 000440 G Es 192 ,C=140 )S-29 
hlRHCG HD 91 131 11 0650 1041567 -595118 H3 27341 L 85122005 000000 000000 055100 000440 GE=196,Cc 131,B-34 
WRHCG HD 93131 11 0650 1041567 -595118 H3 27295 L 85121707 000000 000000 070100 000440 GE.:190 ,C-150 ,B=32 

IJRHCGHD 93 131 11 0650 1041567 -595118 H 3 27273 L 85121503 000000 000000 034200 000400 GC=165,Ba 25 
I~RHCG HD 93131 11 0650 1041567 -595118 H3 27314 L 85121805 000000 000000 054900 000440 GE"190 ,C-150 )Bz 35 
illllHCG HD 9~ 131 11 0650 1041567 -595118 H 3 27281 L 85121602 000000 000000 025200 000420 GC=180,B-30
WRHCG HD 93131 11 0650 1041567 -595118 H3 27327 L 85121903 000000 000000 035800 000440 G E=197 ,Ca141,Bw30 
UlIIHCGHO 93131 11 0650 1041567 -595118 H 3 27309 L 85121800 000000 000000 003000 000440 G Ec 180,C=140,Bz 30 

HR172 HD93131 11 0665 1041567 -595118 H 3 27299 L 85121711 ooonoo 000000 115515 000400 340 U 
WRHCG HD 93 131 11 0650 1041567 -595118 H 3 27307 L 85121721 000000 000000 215700 000440 GEc 190)C=145)B=28
WRHCG HO 93131 11 0650 1041567 -595118 H 3 27333 L 85121919 000000 000000 194600 000440 GE-197,C-143,B-30 
WRHC~ HD 93 1~1 11 0650 1041567 -595118 H 3 27329 L 85121907 000000 000000 071300 000440 G E=217 ,Ca 140 )B-29 
WRHCG HD 93 131 11 0650 1041567 -595118 H 3 27283 L 85121605 000000 000000 951700 000430 GC-185 !B-35 
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PRO OalEeT CL HAG R,A , DEC DC lHAGE A DATE EXP 'SHALL EXP, LARr:E ECC GOHHENT 

-- --_ ._-------------------------- -------------- -- - --------- -------- - ---- -------------------------------------------------------­

~~HCG HD 93131 11 0650 1041567 -595118 H3 27291 L 85121703 000000 000000 0346 00 000440 G E=IB5,C-195,8=30 
UJRHCGHD 93131 11 0650 1041567 -595118 H 3 272B5 L 85121606 000000 0000 00 064700 000430 G C I90 )B,,35c 

WRHCGHD 93 131 11 0650 1041567 -595118 H 3 27275 L 85121506 00000 0 00 0000 0603\10 000410 GC=175 )B"35 
HAJ?? HDg3131 11 0669 1041567 -595118 H 3 27297 L 85121709 00 000 0 000000 094209 000400 340 U 
HAl 72 HD93131 11 0675 1041 567 -595118 H3 27301 L 85121714 000000 000000 lA1637 n00400 340 IJ 

Hen O'i BPH65 02 37 1,69 1042361 -690229 L 3 27351 L 85122115 000000 00 0000 154846 001500 501 V 
Hcn05 BPH6502 37 1269 1042361 -690229 L1 07352 L 851 22116 000000 00 0000 160828 n020 11 0 503 U 
HAl96 HD9 3308 61 0604 1043070 -592500 H1 07388 L 8512,610 00000 0 00000 0 10562 1 002500 713 U 
HAI96 HD93308 61 0605 1043070 -592500 H1 07062 L 85110914 0000 00 00 0000 141340 0012 00 U 
HAI 96 HD93308 61 0605 1043070 -5925 00 H3 27062 L 851 10913 00 00 00 000000 130433 006000 471 V 

HAl 96 HD93308 61 0605 1043070 -592500 H1 07061 L 85110912 000000 000000 121905 n02~n O 774 U 
HA 1% Hn933 08 61 0603 1043070 -592500 H3 27386 L 85 12261 0 000 00 0 00 0000 101731 003 0no 471 U 
HR1% HD933 08 ~1 0604 1043070 -5925 00 H1 07387 L 85122609 0000 00 (100 000 095501 001700 612 U 
HA I 9~ H119330A 61 0600 1043070 -5925 00 H3 27061 L 85110911 000000 000000 114753 003000 361 U 
HA1 96 HD9 330R 61 0603 1043070 -592500 H3 27387 L 85122611 000 000 000 000 11 3355 004500 471 U 

PHCAL Hi) 93521 12 0700 1045330 +375 004 L 2 17815 L 8511 01 07 000 000 000000 0741 00 0000 16 G C=192 )B"25 
PHf:AL 'JO IJAVEr:AL '18 9999 1045335 +375003 H2 17821 L 85112606 000000 00 0000 0623 00 oonl107 G 
PHCHr. 00 L1AUECRL~!l 0000 1045335 +375003 H2 17840 S 85122605 051400 000001 000 000 000000 GE=50X,Bc I38 
PHC~L 00 WAUECRL 98 0000 1045335 +375 003 L 2 17839 5 85122604 043g00 000001 0000 00 oooono G E=10X ;B=82 
PHCAL 00 WHUCAL 98 9999 1045335 +.375003 H2 17821 L 85112606 00 0000 000000 062500 000016 G 

PHr.AL 00 WAUl-AL 98 9999 1045335 +375 003 L 2 17820 L 85112605 000000 000 000 055700 Ufl OOOl G 
PH I:AL OC) WAUECAI. 98 g999 1045335 +375003 L 2 17820 L 811 12605 000000 000000 055600 000007 G 
PlnlL HD 9:i521 12 0700 1045336 +375004 L2 17843 L 851231 07 000000 0000 00 073900 000016 GC=170 ,8,,20 
PKCAl. HD 93521 12 0700 1045336 +375004 L 2 17833 L 85112909 000000 000000 095100 000003 GC=148)8"23 
PH I~ AL HD 91121 12 0700 1045336 +375004 L 3 27384 SL 85122604 041500 000007 0410 00 000008 GC"2X)B=20 

PHCAf. HD 93521 12 0700 1045336 +3750 04 L 2 17803 SL 85103112 120500 000012 120000 0110 004 GC=150)B=25
PHCAL HD 93521 12 0700 1045336 +375004 L 1 07191 L 85112706 GOO OOO 000 000 060200 000003 GCz 178)B"3S
PHC:RL HD g3521 12 0700 1045336 +375004 L 2 17812 L 8511 0105 000 000 00000 0 051900 000 005 G C=192,S"22 
PHCAL HD 93521 12 0700 1045336 +3750 04 L 2 17813 L 85110]05 nOODOO 0000 00 055600 00 0008 G t~"1 80 } B"n 
PHCAl. H[' 93521 12 0700 1045336 +375004 L 2 17814 L 85110107 00 000 0 000000 070200 000005 G C=192 "B"22 

PHCAL HD 93521 12 0700 1045336 +375 004 L 3 27170 L 85112410 00 0000 00 00 00 104500 0000 03 GC=144;.B=1~ 
PHCAL Hf! 93571 12 0700 1045336 +375 004 L 3 27372 L 85122408 000000 0000 00 083501) 000025 G C=2X)B=15 
PH CAL HD 93521 12 0724 1045340 370004 L 3 27375 L 85122416 ooonoo OOUOOO 161127 000003 500 v 
PHr,AL HD9152 1 12 0722 1045340 375004 L 2 17838 Ls 85122416 160832 00 00 12 160456 0011 004 402 U50254 ,5 KU 
HH053 HD94910 23 0823 1054106 -601 111 L 3 27111 L 85111417 000000 00 00 00 171403 000300 501 U 

HAIl53 HD9491iJ 21 0805 1054106 -601111 H1 07099 L 851 11418 00000 0 000 000 181531 003 000 402 U 
HHI153 HD94910 23 08 13 1054106 -601111 L 1 07098 LS 851 11 41 7 173670 000500 173138 00 0040 503 U7035 
HQil67 NGC3516 84 1313 11 03228 725002 L 1 06858 L 85 10 0514 000000 000 000 141423 012000 351 U 
Hon67 NGC3 516 84 1314 1103228 725002 L 3 26872 L 851 005 16 0000 00 00 00 00 162026 026500 342 r; 
HQIIb7 Nr,C3516 84 1314 1103228 725 024 L 1 06897 L 81101 214 000000 000000 140154 0120 00 454 U 

HUD67 NGC3S 16 84 1309 1103228 725024 L 3 26923 L 8510 1216 0000 00 000000 161720 047000 343 IJ 
WRHC GHD 9~548 11 
J~HCG HD 96548 11 
H~ 172 HD96548 11 

0780 1104179 -651420 H3 27282 L 
078 0 1104180 -651421 H 1 07330 L 
0792 1104180 -6 51421 H3 27302 L 

85 121603 00 000 0 000000 0328 00 003800 GC=235 )B=55 
85 12172 0 00 000 0 000000 205700 007800 GF=199 ;C=7 05 ,Bc 50 
9517 1714 000000 000000 1456 06 00350 0 450 U 

ltllo'HCG HD 96548 11 0780 1104180 -651421 H 1 07332 L 85 121802 000 000 000000 020700 00280 0 GE-200 .C=21D ,R=s n 
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PRO OBJECT CL HAG R.R . DEC D C IHAGE A DATE EXP .SHALL EXP . LARr;E ECC COHMENT 

l,iRHCG HD %:'48 11 0780 1104180 -651421 H 3 i73nS L 85111720 oo oono 000000 201?uO 1103800 GE-220 , C=136 . a=3~ 


WPH CG HD 9S 548 11 0780 11 04180 -651421 H 1 07333 L 85121803 000000 000000 033300 0028 00 GE=215)C=220 ,B=65 

ijlPHCG HD 96548 11 0780 1104180 -651421 H 1 07329 L 85121718 000 000 000000 183000 002800 GE=199 )C=700 ;R-47 

W~i1CG HD 96548 11 0780 1104180 -651471 H 3 27304 L 85121717 000000 000000 174400 003800 G E~220 ) C=133 ) B=3R 


WRH'~G HD %'i48 11 0780 1104180 -651421 H 3 27296 L 85121 708 000000 000000 080500 003800 G E~220 ) C=20 0, B=40 


WhH CG HD 96548 II 0780 1104180 -651421 H 1 07324 L 85121707 0000 00 000000 073100 002800 GC=195 )B=52 

HAl72 HD96548 11 0788 1104180 -651421 H 1 07325 L 851217 09 000000 00 00 00 090152 002000 402 U 

WRHCG HD %54R 1i 0780 1104180 -651421 H 3 27316 L 85121807 00 00 00 00 000 0 072200 003800 GE=225 )C= 150)B=45 

&JP.HCG HD 96548 11 0780 11 04180 -651421 H 1 07334 L 85 12 18 08 0000 00 000000 081000 002806 GE=200 ,C2 205 ,B=50 

I,JRHCG HD 96548 11 0780 11 04180 -651421 H 1 07338 L 85121901 00 0000 000000 0]5700 002 80 0 GC:198 )B>o43 


WRHCG 4D 96~48 11 0780 1104180 -651421 H 3 27376 L 85121902 OOO OfiO000000 024200 003R OO G E=223 ,r=136 ,R=34 

HA172 HD9~548 11 0793 1104180 -651421 H 1 07326 L 85121711 000 000 000000 110903 002000 402 U 

~RHCG HD 96548 11 0780 11 04190 -651421 H 1 07339 L 85121904 no oooo 0000 00 042600 OO ?RO O GC· ? 1 5 , B=~l 


HA17? HD9654R 11 0799 1104190 -651421 H 1 07327 L 85121713 oo oono onoooo 132915 002000 402 U 

HA1 77 HD96548 11 0794 11 04190 -651421 H 1 07378 L 85121715 00 0000 000 000 154105 00 2000 402 U 


Wl<HCG HD %548 1 I 0780 1104180 -651421 H 3 27292 L 85121704 000000 000000 042800 OOjAno G E=230 )C=190 ; B~70 
I.IRHCG HD 96548 11 0780 1104180 -651421 H 3 27328 L 85121905 000000 000000 050 100 00380 0 GE=237 )C=1 58,B='i O 
i,IRHCr; HT< 965 48 11 0780 1104180 -651421 H 1 07323 L 85121702 000000 000000 024000 002ROO GC=185 . B~50 
~IP!1CG ~n 96548 11 0780 1104180 -651421 H 3 27290 L 85121701 0000 00 000 000 0157UO 00 3800 G E:205 ) C= ?65 , B=~~ 
&JPHCr, Hn %548 11 0780 1104180 -651421 H 1 07 316 L 8S 121604 0000 00 000000 041 200 002800 GC=?30,B=A5 

"lRHCG HD 965 48 11 0780 1104180 -651421 H 1 07340 L 85121907 000 000 000000 0745 UO 00280 fJ GC=200, B"45 

WR HCG HD 9~5 48 II 0780 1104180 -651421 H 3 27330 L 85121908 000000 000000 0818 06 OO~OOO GE=199,C=142 , E=3~ 


WRHCG HD 96548 11 0780 1104180 -651421 H 1 07341 L 85121917 000000 000000 173000 00280 0 G Ea 198 )C-705, B=49 

WRHCG HD g654R 11 0780 1104180 -651421 H 3 273 32 L 85121918 000000 00 0000 180500 0038no GE=245)C~15 2, 8=38 


HA172 HD96 SQ8 11 0781 1104180 -651421 H 3 27298 L 85121710 000 000 000000 102641 0035(10 450 U 


WRHCG HD 96548 11 0780 1104180 -651421 H 3 2731 0 L 85121801 000000 00000 0 01 23 UO 003800 GE=220 ,C=140 ,8=40 

~P.HCG ~D 96548 11 0780 1104180 -651421 H 1 07342 L 85121920 000000 000000 201500 00 780 0 G 2··213 ;C-217 ;B=5G 

HA17? HD965 ~8 11 0793 1104180 -651421 H 1 07335 L 851 21810 OO OOOG 00000 0 104227 002000 413 U 

WRHCG HD 96~4B 11 0780 1104180 -651421 H 3 27334 L 85121920 000000 000000 2D4SnO003800 G ~=2?9 . ~= 1 ~3 : 8= 3' 


HA17? HD965~ 8 11 0793 1104180 -651421 H 1 07336 L 85121812 00 0000 oooo no 125650 002800 51 2 U 


WRH CG HD 96548 Jl 0780 1104180 -651421 H 3 27308 L 85121 722 00 000 0 00 00 00 7254no 001H DO G E= 728,C=1 3B.B=4!) 

WRHCG nD 965 48 11 0780 1104180 -651421 H 1 07315 L 85 121601 0000 00 ono ooo 01 4000 0025no GC=195)B=52 

WRHCG HD 96548 11 0780 1104180 -651421 H 3 27280 L 85 121 600 000 00 0 000 000 005100 004000 G C=230 

j 
8=4S 


HRI7? HD96548 11 0797 1104180 -65 1421 H 1 07337 L 85121815 00 0000 000 00 0 15 1~ 1 002800 512 U 

W~CG HD 96548 11 0780 1104180 -651421 H 3 27278 L 851215 08 ooonoo 000 000 080900 00400D G C-230

j 
8-4) 


Hq1 72 HD9654R 11 0795 1104180 -651421 H 3 27318 L 85121809 0000 00 000 00 0 095855 O O~SO O 551 U 

LI P-nCG HD %548 11 0780 1104180 -651421 H 1 07343 L 8'i121922 000 000 000000 222:-' (\ 0 nn/8Ml GE=201 ,C: ')1 7,8=5 fl 

IdRHCG HD 96548 11 0780 1104180 -651421 H 3 27336 L 85121923 0000 00 000000 230300 003800 GE-230 )C=149 )8=38 

HA172 HD96548 '1 1 0798 1104180 -651421 H 3 27320 L 85121812 000 000 noono o 121247 003BilO 551 U 

WRHfG H ~ 96548 11 0780 11 04180 -651421 H 3 27274 L 85121504 0000 00 000000 044700 on4000 GC=255 )8=80 


I,I"PHCG HD 36548 11 0780 11 0418 0 -651421 H 1 07331 L 85121723 000000 000000 231BO OOn?Rno G E~2UO ) ~=210 , 8·5 U 


Ul~HCG HI) 9654-1 11 0780 1104180 -651421 H 1 07344 L B517200n 000000 000000 005300 00 2BO O GC=212,8=QB 

uiFHCG HD 96548 11 0790 1104180 -651421 H 3 27338 L 851 27 002 000000 0000 00 02090U OO~R nO GE=225 ,C=146 ,B=37 

f,IRH CG HD 96548 11 0780 1104180 -651421 H 1 07347 L 85122008 0000 00 00000 0 083500 00 1200 GC=131 )B= 41 

[,lrHCG HD 96"48 11 0780 1104180 -651421 H 1 07345 L 85122 004 oooon o oooono 040000 002800 GC=215 ,B=5 ~1 
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PRO OBJECT l:L HAG R.A . DEC D C IMAGE A DATE EXP .SHRLL EXP.LARGE F.CC COHMENT 

----------------------------------------------- - -------- - ---- ----- --------------- ._-- -- - --- - ---- --- -- - ---- - ----- -------------- - ­

WRHCG 1D 96548 11 n780 1104180 -65 1421 H 3 27340 L 8512?OM nooooo oooono 043500 OOiB I! ' G Ec 245 .1:=178 ,B=68 

HA1 7? HDG6548 11 0798 1104180 -651421 H 3 27300 L 85121712 0000 00 0000 00 124728 nn;5ilO 45 0 U 

H~177 HD96548 11 0796 11 04180 -651421 H3 27322 L 851 21 814 nooooo 000000 143051 ilU3800 ~51 U 

HA m H;)96548 11 0787 1104180 -651421 H 3 27323 L 8512 1615 000000 00000 0 155130 00'1800 551 U 

~PHCG ~D 96 ~ 48 11 D780 1104180 -65 1421 H3 27272 L 8512 1 ~O I 000000 00000 0 013600 on3500 GC=210 ,B= 3S 


WFHCGHD 9~14R II 0780 1104180 -65 142 1 H 1 0734b L 85122007 00 0000 000000 071600 002800 GC"2 16, B=51 

IJI~HCG HD 96548 ~ 1 U7BO 1104190 -651421 H3 27343 L 85122n07 ooono o ODOOOO n~53 00 DD3800 GE=232 , C=I~4 . B3 3~ 


WR4,"G HD 9h548 11 0780 1104180 -651421 H 1 07309 L 8512 150i 000000 000 00 0 071800 00 20 00 GC=1 65, B=4<; 

PL4NE 00 RZf:EN 13 OR60 1122580 -610539 L 1 07377 L R5122418 000000 ooo ono 1811 00 HOl no G (;=203, B<:Jj 

pr.HNE 00 AZC EN 53 0860 1122590 -61 0539 L3 27376 L 851 27418 onoooo oonooo 183600 009500 G C=70 j 8=40 


TSHFB HD 1f;?F,47;jO 11210 1146306 +145 106 H 1 07414 5 85 123001 014[1 00 000120 000000 onoooo G C=2 40 .B=4i 

XQH HS Q12n2-281 Bl 0000 1202089 +281053 L 3 27166 L 85 112320 000000 000000 204000 014060 GE= 15U,C=6 5)B=45 

HrHDL HD 106 i98 49 0650 121 0369 -335 050 L3 27407 L 851228 02 00 0000 000000 02200 0 Oi800n G 8=&7 

XQHHK PG1211-143 BS 1410 1211447 +14195 1 L 3 27210 L 85 12 022 0 000000 000 00 0 200600 012 000 G C=110)B=47 

XQHHE PG12 11+143 85 1410 1211448 +141953 L 1 07223 L 85120118 011000 0 nooo oo 1841[10 0118 000 GC=150, 8:4! 


1;r'HjL HII 1'-0446 47 03 60 1218388 -6 00730 L 3 2723& L 85 120906 0000 00 000000 064700 0025 00 GB=50 
crHJL HD 1074 46 47 0360 1218388 -600730 H1 07272 L 85120906 0000 00 000000 Ob l0 00 003 0no G ~;I . IX , C·l~5,B= 1 1 i 
H r~cW HD 109387 2F 0389 1231214 +700347 H 3 26832 L 851 00210 000000 0000 00 10560 0 uon1 25 G C-210)B=50 
HLHCLJ HD 10 in S7 26 0390 1231215 +700348 H3 i?427 L 85123104 000000 00 0000 041800 011Ul !5 ~ C=220,B·4~ 
HH1BH H ull15~7 30 0502 1247579 -334337 H 3 27357 L 85122215 00000 0 000000 154725 0023U O701 U 

! 5HDY 00 HZ 43 i 6 1300 1313599 +292148 H 3 27221 5 851 20 '116 182 00 0 (1 36(10 0 000(100 0011 [1(111 G C=1.63 B=9rl 

HH16~ HDl 15B47 23 0631 1317414 -553219 H1 07399 L 851228 12 000000 000000 12 0406 001030 5"1 U 

HH166 HD 11 SR 42 23 0633 1317414 -55 3219 H3 27405 L 512281 7 000000 noonoo 1230H Oli4200 66(' UH FEW SATURHiEj, 

ODA OK00 H244 16 1170 1321191 +362336 L I 0727' L 8S121006 0000 00 000000 065600 001107 GC~200,B=57 

OD80K 00 H244 16 1170 1321191 +362338 L 3 27243 L A5121 1l08 nOOllOO 00000 0 0820 00 000236 GCa 198 :. S::IS 


Ob~O~ 00 HZ44 16 1170 1321 191 +362338 L 1 07776 L 8512 1008 000000 00000 0 083100 0~0 320 G C=229, 8=33 

(!DBOK 00 H~44]6 1170 1321 191 +3623 38 L3 27240 L 851710 03 000000 000000 03q400 uu D1 55 G C=162 ,B" h 

ODROK OC H744 16 1170 1321191 +362338 L 1 07275 L B5 1 21 0 0~ 000000 000000 035300 OO D24G G C=179 )8"33

OnBOK 00 HZ44 16 1170 1321191 +362338 L 3 27241 L 85121004 000000 000000 045700 000350 G G=1. 5X )B= 16 

OD8nK 00 H244 16 1170 1321191 +362338 L1 07276 L 85121005 000000 000000 0511 00 000550 G C,.2X )Bs 36 


OG~OK 00 H ~44 16 1170 1321191 +362338 L 3 77747 L 851 21006 00 00 00 000000 062300 00082u G('=185 ,8=27 


PI-TAL 00 LiAIJ Er.AL 98 0000 1345342 +49 3343 L 1 07404 S 8512'.1906 062400 on0001 onooon 000000 G E=10X )B=98 

PHCRL 00 (,IAUW1L 98 0000 1345342 +493343 H1 07405 5 8512/906 065600 000016 0000 00 ooono ll G Eo<6(1X ,B=1 00 

PrieRL 00 WAUF.CAL 98 0000 1345342 +493343 L 3 27411 5 85122g07 072500 000002 000000 000000 G E= 10X)B=1 03 

PHCAL 00 WR UECRL 98 0000 1345342 +493343 H 3 27412 S R5 1229 07 075000 0002 110 000 000 000000 G£a60X, 8=120 


PH';AL Hr 120115 21 0180 1345343 +493344 H 1 07198 L 85112710 00000 0 000 000 103600 0000115 r, C=225 ,B"45 

PI1G~ L 4D Jl.i!~1 5 71 0180 1345343 +493344 H 2 17834 L 8511L9 10 000000 000000 1025UO 000006 G Coo 200 ;8-=32 

PHCAL HD J'/113l5 21 0160 1345343 +493344 H 2 17841 L 85123106 000000 000000 060500 000008 GC=210 )Bc 31 

PJ.iCAL HD 120315 71 0160 1345343 +493344 H 1 0719 7 L 851 12709 00 000 0 000[1 00 09520 0 Oflon05 GC=227, B"'47 

PHCfH . Hj) 1/0315 21 0160 1345343 +493344 H 1 07196 L 85112709 OU OOOO 00001)0 092200 000005 G C=223 )B=45 


PHCAL HD 1203 15 21 0180 1345343 +493344 H1 07195 L 85112708 000000 000000 083800 OOOfl li5 G Cz 220 ;8=45 

PHrAr. Hr, 12031 5 21 0180 1345343 +493344 H 1 07194 L 85 1127 08 00 000 0 000000 080600 000005 G C=219, B=45 

PHC RL HD 120315 )1 0180 1345343 +493344 H 1 07193 L 85112707 000000 000000 ll72000 OOO [ilJ5 G C:t218 )B-A:; 

PHl:AL Hfi 1/03 15 21 0180 1145343 +493344 H 1 07152 L 8511 7706 000000 000000 064800 OflUG'i5 G Cc 215 )B=45 

PHCRL HD 1203 15 21 0180 1345343 +493344 L 1 07233 L RS1 20404 00000 0 000000 fJ 43 100 U\I0001 G Cc 2X ,8"42 


http:LiAIJEr.AL
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;1) o;P"l O at. a Ba~e 04-APR-86 Page 106 

PRO ,;BJF.CT rl HAG II.A. DEC D C lHAGE R DRTE EXP.5HRLL ~XP . LARGE F:CC COHHENT 

F;';,:RL ~ D 1211 :315)1 0'1 80 1345343 +493344 L 3 2722 0 L 85]20404 000000 OOO Bu G 044~ U O 1) 11[1lI 01 G C"' 1. 2X ,B"'2(J 
PHI:AL Hfl 1/1l31'i ?1 0180 1345343 +493344 H '[ 071 tO L 85111 710 000000 000000 10090 0 0011005 GC=233 )B=4c; 
PHr RL HD 1203 15 21 0180 1345343 +493344 H 1 0711 9 L 851117 09 000000 000000 092300 00 0005 GC=237 ,B=45 
PHi'AL HI) P 03 15 21 0180 1345343 +493344 H 1 07118 L 85111708 OiJ OO OO 000000 0840ilO 001) 006 GC"' 2 43 , B= 4 ~ 
Pllr:i1L HD 12 113 15 21 01 80 1345343 +493344 L 3 27385 L 85122606 000000 000000 06580U O O(I~ O l G C= 215 ,B- 12 

PW:H~ Hfi r '0315 71 0180 1345343 +493344 L 2 17874 L 8511 2609 0000 00 0000 00 090 80 0 0000 00 G 
J ~HFB HD 12n315)1 0190 1345343 +493344 H1 0741 9 5 85123UOB 082500 000010 DOO UOO 00 0000 G C=17C ,B=40 
r ~·H FB HD 12 0315 21 0190 1345343 +493344 H 3 27421 5 851 2300& 081800 000012 00000 0 000 000 G E=185 ,8=38 
PHCRL HD 12n315 21 ~lRO 1345343 +493344 L 2 17823 L 85112608 000000 000000 082 000 00000 1 GC=200 )B= 25 
PH CHL HI) 120315 21 0180 1345343 +493344 L 1 07385 L 85122607 0000 00 000000 073700 00 00 111 G C=172)8::35 

r hCAL HD 12113 15 71 0180 1345343 +493344 L 1 07386 L 8512 ~Eiu8 OOOfiOO 00 0000 082700 OOIi OUl GC=169 ,B=3S 
rSHFR HO l?in15 71 0190 1345343 +493344 H 1 07415 5 85123002 023800 001] 010 00 0000 000 000 G C"'l30,B=41 
F·HFB nD 1711315 11 0190 1345343 +493344 H 3 27420 5 85123002 023200 000012 000000 OO COO O GC= 205 , B=38 
P~ CAL HD 120315 21 0180 1345343 +493344 L 2 17825 L 85 11 ~ 609 000000 0000 00 055400 000 001 G C" 2)1., 8"26 
FIWAL HD 1203 15 '2 1 0180 1345343 +493344 L 2 17826 L 8511 2610 oooeoo 000000 103400 oooonl GC=2X,B= }6 

FHeAr. HCo 120315 21 0180 1345343 +493344 L 1 07208 L 851 201 06 000000 0000 00 06 39 110 0110 001 G C=208 )8=55 
PH~AL HD 120315 71 0180 1345343 +493344 L 3 271 96 L 85120107 ooonoo 0000 00 070 ]00 oo pnOI GC=198 ,B= 7ri 
PheAL HG 170315 21 01BO 1345343 +493344 L 1 0720~ L 85120 108 000 000 000000 OB2 0uu 000001 GC=197)B=4 0 
PHCf1L HD 12(13 15 21 0180 1345343 +493344 L 1 07218 L 851 202 06 000000 000000 061000 00 0001 G C" 20B )B"5 3 
PHCAL HP 1, 03J 5 21 0180 1345343 +493344 L 3 272 04 L 85 120206 00 0000 000 000 063100 00 0001 G C"'L05 )8= 27 

PHCRL HD 120315 21 0180 1345343 +493344 L 1 0721 9 L 851 20207 000000 000000 074300 Dnnn01 GC:3X ,B=48 
PH~AL HG 12031 5 21 0180 1345343 +493344 H1 07053 L 8511 07 10 000000 000000 100800 000 005 GC"190 ,B=40 
PH~AL HD 1 2~ 3 15 71 0180 1345343 +493344 L 3 27205 L 85170207 0000 00 000 000 07580 0 OOOOU I G(;=255 ,B= 27 
PH CAL HD l J03 15 21 0180 1345343 +493344 L 1 07236 L 851 211 408 000000 000000 08280 0 000001 G C=165 ,B=4i 
PHr AL HD 1703 15 21 0180 1345343 +493344 L 1 072 35 L 85120407 00 00 00 UOO OUO 0737UO 00 000 1 GC=154,B"55 

PHCHL HD I ~03 1 5 21 0180 1345343 +493344 L 3 27221 L 851 20406 0000 00 0000 00 0 6~BOO OOUOO l G C= 1. 5X)B= 29 
P>{CAL HD 17 [1315 '!l 0]80 1345343 +493344 L 1 072 34 L 8512U406 000000 OO OU OO 060700 Iioon01 GC=iX. B=60 
P~ '::AI. Hi) l i a31 S 21 0180 1345343 +493344 L 2 17822 L 85112607 00 000 0 000.00 0 073100 000001 GC:159,B=25 
PHf:AL HD 1201 15 71 0180 1345343 +493344 H 3 27046 L 85110710 00 0000 000000 101600 onon06 G C"'170 ;B=.;? 
ISHU( PG1l4R+%9 37 1350 1348421 +365650 H 3 27230 5 85120618 180000 040000 00000 0 00 0000 G C=18 !l ,B=11 2 

l':.HnY PGU48 + 16 9 ~7 1350 1348421 +365650 H 3 27224 S 85 120 418 1826 fJO 03 8000 000 00 0 00 00 011 G E= J71 ,C=1 66 .B=1 0', 
FHrR[. 00 1J!j:1()ECA[. 98 OilOO 1352181 +183850 L 1 07372 L 8) 122 406 0000 00 000000 065100 00001! 1 G E"' 20X ,B"10 0 
PHCRL 00 WRUEcRL 98 0000 1352181 +183850 H1 07373 L 85122407 00000 0 000000 072300 00001 6 G E"SOX ,A= 11 0 
:':PHNO Or, RG Dl?R 57 095 0 1352181 +183850 L 1 07371 L 85121 405 OOUOOO OGOOOO O ~49 (JO 000600 GE- 184 ,C=115 )B=38 
WDHFB 00 1406t59 37 1330 1406539 +595459 H 3 27104 L 8511 1320 00 000 0 00 000 0 203600 O j5~O O G C=158 ,80" 87 

CSH08 HD 12556 0 47 0490 1417231 +163206 L 1 0726 0 L 85 1207 05 0000 00 OOOOU O 0549 00 00 1000 GC=2X,B=84 
C::;HDF: HD 1 25~6 0 47 0490 1417231 +163206 L 1 072 62 L 851 20708 00 0000 00 0000 080200 OOU6nn G C=212,B= 'i i 
CCHJL HD 1 } 7& 6 ~ 47 0360 1429404 +303524 H 1 07273 L 85 120907 000 000 000000 0755 00 ou5500 G t"I,3X ,C=1 15,B=44 
CCHHG HD 1311 56 44 0468 1449047 +191826 H 1 07357 L 851 222 07 000000 000000 074200 0(;1 000 G E=186 ,C=140 ,B=40 
! :(,4~IG Hfl U ll 'i F. 44 0468 1449047 +191826 L 3 27356 L 851 222 08 00 0000 000000 081200 003700 G E= 78,C=90 ,B=30 

C(:HI1G HD i3 l"156 44 0470 1449047 +191826 L 3 273 61 L 851 223 06 ooonoo 000000 061800 O!lb (l liO G E=J70 ,C=16D )IJ=7fl 
CCfiMG HI' n l 1 ~;: 44 0470 1449048 +191827 H 1 07168 L 85122319 OilOO OO 000000 1943fi O Oil lion G C=16B,B=4U 
1'f1lHG HD 13] 1 ~ 6 44 0470 1449048 +191827 L 3 27366 L 851?:318 000000 [l O(lfiOO 180700 O Il~ (I U(1 G E=195 / >1 75 ,8='1 / 
0~MG HD 1 ~ 11 56 ~4 0470 1449048 +191827 H 1 07365 L 85122305 000000 000000 055400 0010 00 G E= 1 84 )C=I ~O ,8=6 ? 
HR048 HD138749 22 0436 1530547 313136 H 3 27388 L 851 226 14 000000 000000 140950 on0 145 SID V 



U 1 1 5 paD a taB a 5 e 0 4-~PR-86 Page 107 

PRO OBJECT GL HAG R, A, DEC D C IMAGE A DATE EXP ,SHALL EXP ,LARGE ECr. COMHENT 

------------- ---- ------------------------------------------ ------------------------- -------- ----------------------- .. _-- ------­

HI1(14B HD1387 lJ 9 n 0436 1530547 313136 H 3 268 i :1 L 851001 14 uoonoo ooonoo 140638 1I00(i45 4UO lJ 

CSHDB HO 14209 1 46 0480 1549208 +354841 L 1 07261 L 85120706 000000 000000 065400 on0300 l; C=l% i B=45 
PHr.AL BD·13 7~42 20 1080 1550019 +330528 L 2 17842 L 85123106 000000 oonooo n65200 000420 ~ C=160 ,B=2 3 
I.HHNO 00 A:; ORA 57 0950 1601230 +665625 L 3 27371 S1. 8512740'i 053700 000500 051500 On1500 G E~3X ,C=8 0 ,8=38 
HIIB5 AG DRA 57 1007 1601240 665630 L 3 27031 L 85110416 000000 000000 161919 00250 0 361 U 

HI18S AG DPi1 57 1007 1601240 665630 L 1 07043 L 8511U416 000000 000000 165430 001000 351 U 
HI185 AG ORA ~7 1005 1601240 665630 H3 27032 L A5110417 000000 000000 172b18 003000 151 0 
CSHDB H~ 14532B 46 0476 1607084 +363700 L 1 07263 L 8S12D708 000000 00000 0 0849(10 000110 G C=205)B=33 
LGHJL HD 145544 45 n380 1610521 -633337 H1 06886 L 85101012 oonnoo 000000 122700 O"I~Oil G £=1~6,C=2U5 . B=12 ~ 
LDHDD BD055 18 23 48 1000 1615590 +552348 L 1 06998 L 8510}611 00000 0 000000 112500 002500 GE.218,B~4R 

GCHRB H13 83 000 0 1639539 +363259 L 3 76891 L 851f1f!BOl [Iooaoo OOOliOO D1htlO OJ8000 G C=190, 8=13'2 
GCHRA NG 1111 83 0000 1639540 +363300 L 1 06867 L 85100727 000000 000000 220700 018000 GC=190)B=65 
LGHJL HO 150 798 47 0190 1643211 -685620 H 1 06884 L 85101010 ooonoo 000000 103100 OU0730 G£=)51,8=1 95 
E!;HJH OOOOMK 49S 88 1460 1647027 +484743 L 3 26961 L 85102022 000000 000000 221300 0726 00 GC=230)B=150 
fin71 MK 499 88 1490 1647028 484743 E 9 01706 2 85102f115 000(100 OOOllOO 1555no 0[14000 U FOR St,'P76%1 

HS'212 IJ RANllS 03 0611 1651136 -223250 L 1 06845 L 8510U216 OOOOOU 000000 164244 000500 701 U 
HS212 URAI~US R3 0615 1651136 -223250 L 3 7R834 L R51nO~15 000000 oOOUD O152923 Illlfi~O 401 U 4 EXp/15 :! Y : 73 :~ RH/i 
HS'Jl2 U?ANlIS O~ 0614 1651136 -223250 L 1 06844 L 85100216 000000 000000 160237 000230 701 U 
HS212 URANUS 03 0614 1651136 -223250 L 1 06843 L 8~ln0215 ooonoo 000000 152517 OIIOO~O Sill U 
HS21'2 URANUS 03 0605 1651136 -223250 L 1 06847 L 8S100714 000000 000000 14440? 0110100 601 U 

H5212 UR~NUS n3 0606 1651136 -223250 L 1 06846 L 85100217 Doon oo 000000 173423 G01500 801 U 
HS?12 URAMIS 03 0607 1651136 -223250 L 1 068~7 L 85100218 000 000 000 000 182936 00270n 801 v 
SNHJC no URANllS IJ OS50 1651158 -223257 L 1 06848 L B51 lifi2 19 no onoo QOOODO 194fiOiJ OIJ:lUOO G (>0 1[1 OX )B= 1nu 
KGH.JL HO 1'i6283 47 0320 1713183 +365156 L 3 26924 L 8~101300 ou noon 000000 002200 003000 GE"46,C=46 ,8=29 
KI;HJL HD 15(;283 47 0320 1713183 +365156 H 1 06898 L 85101221 onolloo [100000 7145[10 fl15nno r, E=6X ,r.=?78,R=5 7 

H~lD6 HD156633 20 0514 1715286 330910 L 1 06913 L 85101416 000000 000000 164558 OOOO Ul 781 U 
He1DS HD15S&33 ?O 0508 1715286 330910 L 3 269~6 L 85101416 000000 000000 164143 000001 501 UPRRTIAL RE~ll 
KGHJL HD 157244 47 0280 1721083 -552906 H 1 06909 L 85101403 000000 000000 031500 009000 G E=3 ,OX ,C=240,8=65 
K(;HJL HD 157999 47 n430 1724019 +041056 H 1 06899 L 8510130] 000000 000000 013100 019500 G E=30X , C=1~0 : R.9R 
PEHGW HD 159870 42 0617 1732422 +573528 H 1 07174 L 8511 2308 000000 000000 085000 U06500 GC=229,B=67 

PEHGW HD 15~870 42 0617 1732422 +573528 L 3 27164 L 85112308 000000 000000 081000 003000 GC= 1OX ,I B='i'7 
PEHGbl HD 119870 4/ 0617 1732422 +573528 L 1 07173 SL 85112307 075700 On0057 074900 000057 G C=210 ,B=26 
pmGW HO 159R70 42 fl617 1732422 +573528 L 3 27165 5 85112310 101800 000400 000000 0(10000 GC=74,B=18 
Kr,HJL HD lfi0635 47 0360 1740492 -644210 L 3 26931 L 85101Q07 000 00 0 oononn 071100 0030no r; E=56 \C=45 )B= 27 
KI;HJL HD li10635 47 0360 1740492 -644210 H 1 06908 L 8510 J401 nooooo 00000 0 010300 OO~llno GF=?13 :C-175 ;R=4) 

H noo RS OPH 55 1171 1747315 -064148 L 3 26R83 L 85100618 oooono 000000 181934 0070111] 131 U 
HIlOO RSOPH 'i5 1175 1747315 -064148 L 1 06860 L 85100617 000000 000000 171 237 0060UO 342 :1 

HIrOO RS OPH 5S 1174 1747315 -064148 L 3 26882 L 85100616 onoooo 000000 160438 006000 131 U 
HAIl48 HD162 Ti2 'i6 0679 1748447 482425 L 3 27267 LS 85121411 12fJfi27 000032 115419 000U '18 510 l) 310S 
HA048 HD16 7732 26 0680 1748447 482425 H 3 27266 L 85121410 000 000 000000 105130 002000 5]1 U 

Hi1(148 HD162732 :'6 0680 1748447 482425 H 1 07305 L 85121411 000000 000000 112426 ormoo 513 I) 

HA048 HD16 2732 26 0679 1748447 482425 L 1 07304 LS 85121410 104341 on0020 103549 000011 512 V 312$ 
L '~JL tiD 16 3770 47 0386 1754319 +371521 H 1 07140 L 85111910 000000 00 0(;00 103700 nnpfiO G F,"1'111,C=83R=3'1 
LOOL HD If;3770 47 0386 1754319 +371521 L 3 27139 L 85111909 00000 0 000000 095800 00')600 I; E=66 .,C=52 ,8=30 
Lqm HD 163770 47 0390 1754320 +371522 H 1 06935 L 85101il04 ooonoo 000000 040600 OOSGllfi r, E=?41C= 1?O ,R=4'1 



U 1 I 5 paD a taB a 5 e 04-ArR-Rt-, Pagp lilA 

PRO ORJEC:T "L HAG R.A . DEC DC IMAGE q DATF EXP.S~\HC L EXP UH!I;E F.CC I;OHMENT 

- ----- -- - - - -_ .. _--- ---- ----- --------------- - -------- - --- -------------- - -- -- -- -- ----------- -- - - --- -- ------------- - ------ - -------­

H, 'HIJL HD 16i'lgO 1;9 0600 1755223 +452122 L 3 274Ut L R5122718 000000 000000 1809UO o~p n no GC=l ?O .8=84 

Hf. HCLi HI lti4?A4 26 0480 1757480 +042130 H 3 26861 L 8S100504 oo ooon Dooo no 04)900 oon710 G C=?4n ,8=38 

MLHCW 1D 164?84 16 (1 480 1757480 +042130 H 3 ?6850 L 851004}fJ 00 on 00 nooo uo J flWIO nn rrlln GC=22 0,B=40 

H!.HI'III Hil 1~4284 76 0480 1757480 +042130 H 3 76874 L 8S10n20S ono oon 000000 051900 OI1nt1G G(=715 ,B=41 

HiRCWAD 164784 76 0480 1757480 +042130 H3 26841 L 851011401 ooo noo OOO[iOO 012600 00 021it GC=730 ,8=40 


MiW'~1 H:· lh42R4 26 0480 1757480 +042130 H 3 26845 L B51 00 404 oo oono 000000 04400n on 07 \0 GC=?2 0,8=4 0 
Mr.HCW H0 164784 -;6 0480 1757480 +042130 H 3 26865 L 85100507 00 0000 flOO GO O nnl> fl[l nnO?10 GC=220,8= 4" 
!·\f.IiI:J,1 HD 1642B4 26 0480 1757480 +042130 H 3 26836 L 8S\ Onl2 1 000000 000000 2143 00 on07 10 G C=220 ,B=4H 
H ;'HCI~ HD 164i84 /6 0490 1757480 +042130 H 3 26870 L 85:1105 '.2 oo onno ono ooo l'?OhfJ O Oi lO7 1n GC=?2 0,B=40 
SNHJI~ 00 NFPTJlNE 03 0770 1802001 -222018 L 1 06851 L 8510 0300 000 000 onoooo 007100 003000 GC·B.O~,B=45 

St~HJC 00 NEPTUNE [13 0770 1802001 -222018 L 1 OS852 L B51 0n~ OI oo onoo ooon no "12400 Pfl90 no GC=?4XB=65 
SNIiJC 0\) NFPTiINF. G3 0770 1902001 -222019 L 1 06B49 L 8'i10 0221 oooo on oooo no 230300 1'110330 GC= 21 0 ,B= 3 ~ 
SrlHJ r. 00 NEP']'IlNE Ii 3 0770 1802001 -222018 L 1 0685 0 L 85J 0[1;:'3 !i(l OfiOO 1J001100 733':;11 0 ((;l [lflli GC=3 OX B=~8 
SNH.TC 00 NFPTUNE 03 0770 1802015 -222019 L 1 06A~3 L 85100JQ3 ooooo n oooono 033400 077 0n o GC=60X ,B=98 
HS71 2 NEPTIiNE ;13 0833 \802059 -222020 L 1 D6857 L 85 1004 14 ODoroo Go nnon 147631 ~~7 nno 903 U?EXP 

Hsn 2 SKr' BU~ 07 9g99 1802059 -222020 L 3 2~853 L 85100413 000000 onoooo 1 3 560~ 0100no 04\ U 

HS712 SKY 8KG "7 9999 1802059 -222020 L 3 26855 L 8510nQ19 noon oo 000 000 1~ fi71 6 Fl ifj liljf! 03J I) SKY (:Lf,'; t 10 NFPlllN F 

H~;2i 2 S}"'( BrG 07 9999 1802059 -222020 L 3 26854 L 851 00416 000000 000000 161 B44 Gi3 000 041 USKY CLOSE TO NFPTli Nr: 

W:HBB HD 165b12 ~9 H090 1809279 -281459 L 3 26818 L R51UU111 000000 000000 111800 on005~ GC='?05 .R=?0 

GSl27 HART .-GOOn 06 1192 1818249 112923 H1 07107 L 8511 \Si8 OOUOOO onoo nn 180929 00251Jil 132 U NUCLEUS 


G~?7 7 HHRT.-';;IIJD 116 1191 1818579 112502 L 3 27118 LS R~111'i 1 7 173'733 f1[11i100 173733 Ulilii 10 131 I) 111 S6 MfN FR';M N(;I~r.' 


GS12 7 HRRT ,-GOOD O~ 1191 1818579 112502 L 3 27116 LS 85\11 S14 140038 OU90nu 140 038 on9000 171 U 161S 

r,::~; 27 HA RT-(;I)OD 116 1191 1818579 112502 L 3 2711 7 LS R5111516 163226 0011 1)0 163726 11 111000 130 V llfI5LU1 i,A:W FRTAII. 

~5277 HART .-GOOD 06 1191 1818579 112502 L 1 07 10~ L5 85 1 11 5 1 ~ 170208 003000 170206 O O ~OOO 133 U 12353U" TOWARDS ~IN 


G52 27 H~PT . -GOOD 06 1191 1818579 112502 L 1 07105 LS 8S11 lS15 ISS854 U03 noo 155A54 0030 00 133 U 113930· INTO TA il . 


GS127 HART .-GOOD 06 1191 1819054 112405 E 9 0171B 2 85111513 000 000 Donooo 13 (1n oo 1I04110n I) FOR LftIP7jil3tSldP27i Ji; 
GS?27 HART .-I,OOD liS 1191 1819054 112405 L 1 07104 LS RSl11514 145101 0027 001451 01 11112'; iii) J31 U 173S0FSFTNIIC IN Sltli . 
G:;~!27 HART -GOO f) 011 1191 1919054 112405 L 1 on03 LS 851\ 1513 \3\809 Ofi300n nlsnQQu3000 262 I) 1SIS 
[I(:HNE HD 17h/64 ~3 0670 1828560 -19[1942 L 1 n695~, L 8510211 09 (101100 0 000 000 il9370fl nfli)/ll,i G C=ilibh= ) \7 
HQTOO 3C 38? 84 1424 1833120 323918 L 3 270\0 L B~11G21) 000000 oooo no 170305 G104nO 341 v 

C'~HliH 00 Ur~GA " O [10 00 1835 1. 40 +384411 L 3 27] 58 SL 8~1 1nj(l lfJ3? OO 000:,00 103.,00 llfi lt:~111l ~ C=Ju5 ,8S ]ri 

CSHDH 00 {)E(~A 30 0010 1835140 +384400 L 3 27130 S 8'1111720 202300 000800 on fl OOtl Od[!O I! O GC= ?05 ,B= 21 
CSHDH 00 UfGA 'jO OUOO 1835140 +384411 L 1 07163 SL 85112207 075 700 oo o;no 075 7110 11 11 0,00 GC=727 ,8= 33 
r;S;1DH 00 UEGH 30 0010 1835141 +38440 3 L 1 07123 S 85111721 21.0600 OOU400 OO QOOO ~GOona GC=150!8=32 
CSHDH 00 UEGR :~o 0010 1835141 +384403 L 3 27132 S 8511 1802 022700 000800 noonon GU OOOU GC=]~5 , B:1 q 

CSHDH 00 UE~A 30 0000 1835142 +384404 L 1 07164 SL 8511 22Q8 084100 000200 OR4200 Onl12uO GC=152 ,8=3 2 
r.SH DH 00 UEGA ~jO 0000 1835144 +384416 L 1 0716E; SL 85112210 100900 000100 101000 (j (j Ol f10 G C=84 , B= 30 
CSHDH 00 VEGA 30 0010 1835145 +384418 L 3 27\31 5 8'i111721 214100 00080 0 006 000 0000 00 GC=64 ,8=21 
CSHDH HD 177i67 ~ o 0010 1835145 +384418 L 3 27127 S 85111702 020 fi OO (lr10800 000(100 (l il OOIJO GC=J38 ,B=71 
C:1HDH Hft 177167 30 0010 1835145 +384418 H1 07116 L 8 ~ 111623 ol) nooo 000000 231000 014000 G C=?13 ,B= 130 

(::;HDH tiD 177167-;0 PO lO 1835145 +384418 L 3 27126 S R511J 622 22 3? OO OOD HOO 000000 onoo"o GC=248 ,B=25 
CSHfiH HD 1721 ';7 30 on10 1835145 +384418 L1 07\17 S 85111 702 0242 00 0004dO oooroo onoono GC=133 ,B=35 
C-:HDH HD 172167 '~ O 0010 1835145 +384418 L 1 07115 S 85111622 22\800 000400 "00000 u~ooon G c.. no;lJ= 3.1 
CS HDH OCI IJf:GA 30 0010 1835146 +384409 H 1 07124 S 85111722 22220 0 O?\OOO 00000 0 000 000 GC=200 : 8=9 ~ 
i.HHDH HO 17?167iO nOlO 1835146 +384408 D9 0\719 L R'ill 1hifl noonoo OOllllOO }007ilO UIt;OOII G NO CO~IHE~;, r z s 
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PRO OBJECT CL HAG R.A. DEC 0 C IMAGE A DATE EXP.SHALL EXP .LARGE ECC COHHENT 

CHHDH HD 17:> 167 30 
PHCAL HTi 1721117 30 
PHCAL HO 172167 30 
5THRP HD 1721117 30 
GSHDH 00 UEGA 30 

CSHDH 00 VEGA 30 
CSHDH 00 l'F.GA 30 
FRHF.G HD 17S2?7 21 
r:8HEG HD 175')27 21 
S8HFF HD 17~4<J2 39 

HA023 G207-9 37 
HA023 G?07-9 37 
CHHDH 00 GAM L'fR n 
CHHOH 00 GAM LYR 22 
HH122 H0178487 23 

HMI2? H0178487 23 
CUHPS 00 SUS 130 t;3 
CUHPS 00 SUS Ull 63 
CUHPS 00 SUS 130 63 
CUHPS 00 SUS 1.30 63 

CUHPS 00 SUS 130 63 
HHHKB OOtlOnOHH3'l 19 
HM247 HH32A 72 
HA191 HD18161S 32 
HAI91 H0181615 ~2 

DCHNE HD 1822% 45 
HCfl96 HDIB2917 57 
HC096 HD182917 57 
HC096 H0182917 57 
HC096 H0182917 57 

He096 H0182917 S7 
He096 HD182917 57 
JRHSK 00 CH CYG '17 
[BHSK 00 CH CYG 57 
[8HSK 00 CH CYG 57 

HH191 HD18,Q1 7 4IJ 
HR191 HOI829}? 49 
CUHSS OONQUACOLI 55 
CUHSS OONOURCoLI S5 
HCHOL HD lA47Rf. 49 

HA184 HD1850 ~7 22 
OD83K HD lA55iO 47 
SNHJC B5 7503 44 
SNHJC 85 7504 44 
SNHJC 85 7~03 44 

0010 1835146 +384408 0 9 01720 L 85111620 000000 000000 205400 002000 GNO COMMENTS 
0000 1835147 +384409 L 1 07038 L 85110404 000000 000000 043700 000001 GC=180}B=35 
0000 1835147 +384409 L 3 27024 L 85110403 000000 000000 035200 000001 GC=150 }E=15 
0000 1835147 +384409 L 1 07010 L 85102812 000000 000000 123100 000001 GC=210 }S"36 
0010 1835148 +384400 L 1 07122 5 85111720 201300 000400 000000 000000 GC=144 }8=32 

0000 1835151 +384408 L 1 07165 SL 85112209 092500 000030 092600 000030 GC=165,B=30 
0000 1835153 +384408 L 1 07162 SL 85112207 071400 000100 071500 000100 GC 15S ,8"33e 

0830 1851218 +241254 H1 07135 L 85111821 000000 000000 214600 004500 GC=190 }B"50 
0830 1851218 +241254 H3 27135 L 85111819 000000 000000 195900 010000 GC=180 ,8=45 
0460 1852382 +223450 H1 07185 L 85112510 000000 000000 100100 004500 GC=7X ..8=55 

1480 1855406 335311 L 1 07199 L 85112715 000000 OOOliOO 152602 020000 603 u 
1480 1855407 335312 L 3 27178 L 85112711 000000 000000 112948 023000 401 U 
0330 1857042 +323710 D9 01721 L 85111621 000000 000000 217600 016000 GNO COMMENTS 
0330 1857042 +323710 0 9 01722 L 85111621 000000 000000 214100 016000 GNO COMHENTS 
0882 1906293 -101756 H3 26985 L 85102613 000000 000000 135129 019000 501 U RP -9 }-210 

0878 1906293 -·101756 H3 26986 L 85102617 000000 000000 172943 019000 501 URP -23 }-206 
1450 1911345 +121250 L 3 27095 L 85111221 000000 000000 211IJOO 004000 G E=31. ,C=35 ,B=22 
1450 1911345 ~121250 L 1 07084 L 85111222 000000 000000 220500 005500 G E=86 ) C~80 ,8=42 
1450 1911345 +121250 L 3 27096 L 85111223 000000 000000 230800 008000 GE=47,C=S1,8=31 
1450 1911345 +121250 L 1 07083 L 85111220 000000 000000 201200 005500 GE=90 , C=100}B~43 

1450 1911345 +121250 L 1 07095 L 85111300 000000 000000 003600 004000 GE=79 ,C=66,B=43 
1600 1918078 , 11)5620 L 3 26994 L 85102714 000000 000000 143200 008400 G E=2X }B=142 
1800 1918079 105621 E 9 01708 2 85102714 000000 000000 140800 004000 \} FI")R SWP 26994 
0474 1918520 .. 160330 H1 06859 L 8~100615 000000 000000 151012 000400 612 \} 
0471 1918520 -160330 H3 26881 L 85100614 000000 000000 142530 004000 711 V 

0700 1921144 'f083344 L 1 06954 L 85102007 000000 000000 0743110 001500 GC=200 ;B"82 
0672 1923140 500831 L 1 07230 LS 85170313 135052 OU0200 133950 000300 563 \} 353SK I RES SUPERIMPfJ 
0680 1923140 500B31 L 3 27217 L 85120314 000000 000000 140056 002000 371 \} 
0R72 1923140 500831 H1 07230 LS 85120313 135052 000200 133950 000300 563 U 35~~HI kES SUPERJMpn 
0676 1923140 500831 L 1 07232 L 85120316 000000 000000 164245 000140 373 U 

0677 1923140 500831 H 1 07231 L 85120314 000000 000000 143474 009noo 373 U 
0673 1923140 500831 L 3 27216 LS 85120312 125540 000730 124106 000730 351 U2315 
0700 1923141 +500830 L 3 27251 L 85121202 000000 ooonoo 020300 001500 I~ E=3X ;C=125R=19 
0700 1923141 +500830 L 1 07289 L 85121202 000000 oooono 022700 000500 G E=2X ,C=1.5X )B=34 
0700 1923142 +500831 H3 27257 L 85121204 000000 000000 0416f10 on5500 G E=160 ) C=76 ; B~45 

0671 1923142 500831 L 1 06840 L 85100119 000000 000000 193718 000100 361 U 
0664 1923142 500831 L 3 26823 L 85100118 000000 000000 185738 000730 160 U 
0000 1924034 +271554 L 3 26997 L 85102906 000000 000000 064300 001500 GE=47,B=18 
0000 1924034 +271554 L 1 07011 L 85102906 000000 000000 061400 002000 G E"'6B,C=55 ,B"3S 
0600 1932189 +490910 L 3 27419 L 85122923 000000 000000 230400 010500 G B=52 

0621 1934004 364957 H3 26897 L 85100820 000000 000000 204425 000500 410 U 
0830 1936583 -061044 L 3 27006 L 85110104 000000 000000 041000 001500 GC=78 )8=25 
0600 1940284 +507424 L 1 07133 L 85111810 000000 000000 101500 003000 GC=16X ,A=5'7 
0650 1940290 +502429 L 1 06855 L 85100311 000000 000000 115400 002000 GC=40X,B=66 
0600 1940314 +502356 L 1 07128 L 85111805 000000 000000 055800 000230 GC=3X ,B=36 
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PRO OBJECT CL HAG R.A. IJEC DC IHAGE A UATE EXP .SHALL EXP .UiRGE ECC COHHENi 
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SNHJC 85 7'd 4 4q 0650 19q0314 +502356 L 1 07129 L 851118 06 000000 000000 065qOO 000700 GC=6XB=55 

SNHJC Es 750q 44 0650 194031Q +502356 L 1 07125 L 85111803 000000 000000 035500 000218 GC=I .5X !8=35 

SNHJC BS 7'1 U3 44 0600 194031Q +502356 L 1 07132 L 85111809 000000 000000 092000 001800 GC=25X ,B=65 

SNHJC BS 75iJ4 44 0650 1940314 +502356 L 1 07131 L 85111808 000000 000000 082700 001800 GC=15X !B=93 

SNHJC BS 7504 44 0650 1940314 +502356 L 1 07126 L 85111804 000000 000000 043600 000050 GC=255 ;8<i5 


SNHJC BS 7503 44 0600 1940314 +502356 L 1 06854 L 85 100309 000000 000000 092900 004000 GC=40i< !B=141 

SNHJC BS 7503 44 0600 1940314 +502356 L 1 07130 L 85111807 000000 000000 073800 000730 GC=gX !R=65 

SNHJC BS 7511 4 44 0650 1940314 +502356 L 1 07127 L 85111805 000000 000000 05150 0 000100 
 GC= 203 !B=35 

ERHEG ED-3D ~70 4 73 1040 1940320 +311215 L 1 07136 L 85111823 000000 000000 233600 001000 GC='L25 ;B= ~8 

EBHEG BD'3U 17i1Q 23 1040 1940320 +311215 L 3 27136 L 85111822 000000 000000 225800 002500 GC=171 ,B=23 


L!~HJ[' HD 18t, i 91 47 0772 1943578 +IU29 23 H I 07137 L 85111904 000000 000 000 044200 on3600 G E= 2X ,r=107 ,B=5 n 

LGHJL HD 18PCj l 47 0270 1943529 +102924 H 1 06936 L 85101805 000000 000000 0550 00 003500 G E=I .5X,C=95 !B=38 

L(~L HD 1 8~79 1 47 0270 19Q3529 +102924 H1 06937 L 85101807 000000 000000 070000 uOl000 G E=1 f. 1,C=h8 , B= ~ S 

LGHJL HD 186791 47 0270 1943529 +102924 H 1 06885 L 85101011 000000 000000 112800 000300 G E=176,B"124 

CUHFC 00V3885SGR b3 1040 1944125 -420754 H3 27066 L 85110923 000000 000000 231200 026000 Gc=·no ..B=R5 


HA18Q HD187235 22 0602 1945412 381659 H3 26896 L 85100819 000000 000000 134523 001500 511 U 

HA184 HD188 041 36 0590 1950416 -031444 H 1 06873 L 85100817 000000 000000 171820 002500 612 0 

PHCAL 00 RP TF L 61 liOn 2000199 -555159 H3 27050 L 85110805 000000 000000 052200 002000 G E=5.0X , C=46 ) B~30 

PHCAL 00 R~ ~EL 63 1100 7000 199 -555159 H3 27051 L 85110806 000000 Ooonoo 062500 002 HOO G E=5 .0X,C=78,B=5n 

PHCAl. 00 liP TEl. 63 11 00 2000199 -555159 H 3 27049 L 85110804 000000 000000 043100 002000 G E=5 . 0X ) C=48 ~ B=10 


PHCAL 00 RR ·:FL ~ 3 1030 2000 J99 -555159 H 3 27128 L 85111 706 000000 ooonoo nSS800 002000 r, E=SX R= 1'12 

HQ064 PK 2005-48Y87 1381 2005465 -485843 L 1 06856 L 85100314 000000 000000 142632 009000 502 U 

HU064 PK2005-489 87 1383 2005465 -485843 L 1 06925 L 851 01615 000000 000000 150749 0090 00 502 U 

HQ064 PK20 05-489 87 1379 2005465 -485843 L 3 26946 L 85101616 000000 000000 165139 02 3500 402 V 

HQ064 PK2005- QB9 87 1390 2005465 -485843 L 3 26835 L 85100316 000000 ooonoo 160527 n28000 402 U 


HE109 NGC 68nS 81 1288 2006165 -483137 L 3 26969 L 85102315 000000 000000 152030 03 27 00 222 U 

HI.HCW HD 19:' f-·85 26 0480 2013087 +252517 H 3 26837 L 851 00322 000000 00000 0 22 3500 on0140 GC= 7no .R=3'i 

HLHCI~ HD 1CJ'26R 'i 26 0480 2013087 +25251 7 H 3 26844 L 85100403 000000 000000 034900 000140 GC=210 ,B=37 

HLHCW HD 192685 )6 0480 2013087 +252517 H 3 26871 L 85100512 000 000 000000 124800 0001QO GC=210 8=39 

HLHCWHD Ig26R') 26 0480 2013087 +252517 H3 26851 L 85100411 000000 000000 113400 000140 GC=210 !B=39 


HLHCWHD 19'; 1;85 ?6 0480 7013087 +252517 H 3 26862 L 8510[1505 000000 ooonoo 052100 000140 GC= ?05 .B= 39 

HLHCW HD 1CJ 26ri5 26 0480 2013087 +252517 H 3 26858 L 85100502 000000 000000 0, 1400 000140 GC=70 n)B=35 

Hr,HCW HD 192;;85 ')6 0480 2013087 +252517 H 3 26840 L 85100400 000000 000000 004200 000140 GC=?05 ,8=37 

HLHCIJ H[> 192fl H'i 26 0480 20 13087 +252517 H 3 26825 L 85100206 000000 000000 060100 0OO1QO GC=20 0! B=40 

OD76K HD 192'; 13 39 0520 2013204 +232116 L 3 26819 L 85100112 000000 0000 00 1204no 000230 GC=198 ,R=38 


OD76K Hfl 1 9 ~' 7n 39 05 20 20 13204 +232116 H 3 26833 L 85100212 000000 000000 120900 004000 G E=149 ,C=218 )B-157 
OD76¥: HD 19':713 39 n520 2013204 +237116 L 3 26890 L 85100711 000000 000000 115900 on0224 GC=700 ;8=47 
OD76K HD 192713 39 0520 20132 04 +232116 H 1 06838 L 8510011 2 000000 000000 121400 003600 G E=2 X)C=2X B=1701
OD76K HD 19 77 13 i9 052 0 201 3204 +232116 H 1 06866 L 85100712 000000 000000 122200 002400 G E= 73 0.C=?iO ,B=14? 

OD76K HP 19271 3 39 0520 2013204 +232116 H 1 06841 L 85100211 000000 0000 00 114500 001500 G E=195 !C=200 )8-138 


HA199 HD \93T,'? '?3 0499 2015564 375235 H3 27363 L 85122310 000000 ooonoo )00645 003000 56" U 

HH199 HD19 3237 L3 0498 2015565 375236 H 1 07042 L 8511n415 000000 0000 00 150953 000500 561 U 

HA199 HD193 237 ?3 05 03 2015565 375236 H 1 07367 L 85122310 000000 000 000 104506 00 0500 ~6 0 U 

HA199 HD 19 3217 23 05 00 2015565 375236 H3 27030 L 85110414 000000 0000 00 143411 003000 561 U 

WRHDB OOU444CYGN 11 0860 20 17425 +383423 H3 27080 L 85111102 000000 000 000 02 0800 003500 GC=70 ,R= 3'i 
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PRO OBJErT CL HAG R. A. DEC D C lHAGE A DATE EXP .SHALL EXP.LARGE Ece COHHENT 

HAToo HD193793 10 0714 2018467 434143 H 1 07064 L 85110918 000000 000000 181735 00240 0 454 U ERROR IN TRACK 
HATOO HD193793 10 0700 2018467 434143 H 3 27064 L 85110917 000 000 000000 170143 007000 551 V 
HA1 96 H01 93 793 10 07 08 2018467 434143 L 1 07063 LS R5110916 162823 000300 160724 000020 553 U 7735 
HATOO H0193793 10 0703 20 18467 434143 L 3 27063 LS 85110915 1601 22 000110 155445 000130 551 V331$ 
HSHRO 002022+531 28 1610 2022367 .531657 L 3 27325 L 85121823 0000 00 000000 230000 011000 G C=87 ,B-j8 

HSHRD 002023+523 19 1560 2023520 +523939 L 3 27324 L B5121B18 000000 000000 181100 024000 GE=255IC=155)8~62 
CVHSS OONOVACOL2 55 000 0 2024404 +274048 L 1 07015 L 85102911 000000 00000 0 11470 0 00020B G E~3X,C~60)Bc32 
CVHSS OONOUACOL2 55 000 0 2024404 +274048 L 3 27191 L 85113004 000000 000 000 04540 0 00140 0 GE=168,Cz 40 }BE 17 
CUHSS OONOUACOL2 55 0000 2024404 +274048 L.3 26999 L R5102911 000000 000 000 115500 001140 G E=165)C=45}S-25 
CVHSS OONOUACOL2 55 onoo 2024404 +274048 L 3 27000 L B5 10?912 000 000 0000 00 12 3500 0012 00 GE=170 ,C=38}Bc I8 

CIA-ISS OONOURCOL2 55 000 0 2024404 +274048 L 1 07200 L 85113005 000000 000000 0515f10 000210 G g=2X )C=53 IB"'33 
0082K OOIO/EliROP 04 0550 2037519 -192407 L 1 06922 L 85101600 000000 00000 0 001800 000600 GC"2X,B"36 
0D82K 00 EUROPA 04 0550 2038031 -192323 L 1 06923 L 85101602 000000 00 0000 021600 000540 GCz?55 ,B"3'1 
0D82( 00 EUROPA 04 0550 2038031 -192323 L 1 06924 L BSI01603 00000 0 000000 032400 000300 Ge=255 }Bz 33 
IJOOGW 00 G2 10-36 37 1300 2047100 +371654 L 1 07172 L 85111302 000000 000000 020700 004000 GC"?55 ; B~43 

WDHGW 00 G210-36 37 1300 2047100 +371654 L 3 27162 L 851123 01 000000 0000 00 011 BO O004000 GC=15 0,8=20 
He005 G2 10-36 37 1333 204711 1 371700 L 3 27348 L B5122109 000000 000000 094820 005000 501 U 
HIl36 HBV 47'i 57 1256 2049026 352337 L 3 26945 L B5101519 00 0000 00 000 0 191340 009300 261 U 
HIl36 HBU 475 57 1256 2049026 352337 L 1 06921 L 8510151B 000000 000 000 184330 n02500 451 U 
HIl36 HBU 475 57 1250 2049026 352337 L 3 26942 L 851 01 513 000000 000000 135350 002500 141 V 

HI136 HBU 475 57 1252 2049 0/6 352337 L 1 06920 L 85101515 000 000 000000 154232 00'2500 451 v 
Hf136 HBV 47'1 57 1250 2049 026 352337 L 3 26943 L B5101515 000000 000000 150203 003500 251 U 
HIl 36 HBV 475 57 1271 2049026 352337 L 3 2722? L 95120413 000000 00 0000 133955 003500 '251 U 
H[136 HBU 475 57 1270 2049 026 352337 L 1 07239 L 85120414 000000 00000 0 142838 003000 452 V 
HIl 36 HBU 475 57 1271 2049026 352337 H 3 27223 L &5120415 000000 000 000 150436 010200 131 U 

HI136 HBO 475 57 1249 2049026 352337 L 1 06919 L 851015 14 000000 000000 142753 003000 451 U 
HI l36 HBU 475 57 1252 2049076 352337 H 3 26944 L 851015 16 00 00 00 oo nn oo 161744 014500 412 U 
HC141 HD 198726 41 0624 2049207 280344 H 1 07238 L 85120412 000000 00 00 00 122331 004000 402 U 
StHHH 00 IO 04 05 00 2056024 -181025 L 3 27179 L 85112720 000000 00000 0 20)700 036000 Gr.21 12,B=70 
SJHHH OOSKY BKGO 07 9999 2056024 -IB1 025 L 3 27180 L B5112802 000000 000000 025100 001500 G B-1 8 

~THHH 00 JU PITER 03 -0190 20561 66 -180925 L 3 271B4 L 9511 2807 000000 000000 07500 0 001 500 G E-193;C=3X ,R-2 S 
SJRHH OOSKY BKGD 07 9999 2056166 -18 0925 L 3 27185 L B5112808 000000 000000 084000 00 15 00 G g·112 }8=20 
SJHHH OOSKY BKGO G7 9999 2056166 -180925 L 3 27183 L 85111807 000000 000000 0700 00 0015 00 GEz120 ,R"n 
~THHH 00 JUPITER 03 -0190 2056166 -18 0925 L 3 27186 L 85112809 000000 000000 093200 001500 GE~146ICa3X,B:21 
SJHHH OOSKY RKGD 07 9999 2056166 -180925 L 3 27182 L B5112804 000 00 0 000000 045800 001500 GE:49 }B=19 

SJRHH 00 JUP[TER 03 -0190 2056166 -18 0925 L 3 27181 L 85112804 000000 000 000 040900 001500 GE=142 }Ca3X)B822 
SJHHH OOSKY BKGO 07 9999 2056274 - 180840 L 3 27187 L 85112810 000000 000 000 101800 00150n G E=56,B"17 
HLHCW HD 200120 26 0450 2058074 +471930 H 3 26864 L B51005 06 000000 00000 0 063900 00 0120 GC=200 )B=38 
HLHCW HO 700120 26 0450 2058074 +471930 H 3 26860 L 85100503 000000 000000 034000 000120 GC"210 ;B-35 
HLH~ HD 200120 26 0450 2058074 +471930 H 3 26857 L 85100423 000 00 0 000000 230500 000120 GC"215}B-35 

HLHCW HD 200120 26 0450 2058074 +471930 H 3 26856 L 85100421 000000 000000 215800 000210 GC"230,Ba40 
HA048 H0200120 20 0489 2058074 471930 H 3 26B21 L 851001 15 00 0000 000000 15 15 09 000130 500 U 
HLHCW HO 200120 26 045 0 2058074 +471930 H 3 26926 L 85100206 0000 00 000000 0638 00 0001 20 GC"'190 ,B8411 
HLHCIsl HD 200120 26 0450 2058074 471930 H 3 26852 L 85100412 0000 00 000000 120900 00 012 0 GC=205)B:3B 
HIRCW HD 200120 26 0450 2058074 +47 1930 H 3 26938 L a5100323 000 000 000000 231300 000120 GC=195 } B~35 
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PRO OBJECT CL HAG i .A. DEC 0 C lHAGE A DATE EXP .SHALL EXP .LARGE ECC COMMENT 

HLHOW HD 20012J 26 0450 2058074 +471930 H 3 26842 L 85100402 000000 000000 021100 00012 0 GC~1 95 .Bm37 
MUlC\l HD 21'10120 26 0450 2058074 +471930 H 3 26846 L 85100405 000000 000000 053500 00 0120 G C"200,8-38 
HA0 4B HD2001iO 22 0441 2058074 471930 H3 27389 L 85122614 000000 000000 145430 000130 410 U 
HCHDL HD 200527 49 0620 21 00368 +443535 L3 27418 L 85122917 000000 000000 172700 030000 GC=116 , B~85 
HA124 NbC7009 70 0950 2101276 -113354 H 1 07175 L 85112311 000000 00000 0 114820 041100 574 U 

CGHHG 0061 CYG A 46 0522 2104399 +383 000 L 1 07351 L 85122108 000000 00000 0 081300 001000 G E~255 ,C-198 )B-35 
HA184 HD2016U1 ~6 0507 21 07546 095545 H 1 06874 L 85100818 000000 000000 185504 001000 512 U 
SRHLW 00 T CEP 51 0700 2108529 +681712 L 1 07202 L 85113008 000000 000000 080500 001000 GEc136,C=68,B-40 
SRHLW 00 T CEP 51 0700 21 09529 t681712 L 1 07201 L 95113007 000000 000000 071400 00050 0 G Ec88 ,B-40 
OBHJS HO 202124 13 0790 2110385 .441932 H 3 26977 L 85102504 000000 000000 044300 007000 G C=144)B-43 

OBHJS HD 202124 13 0780 21 10385 .441932 R 1 06989 L 85102506 000000 000000 060100 003200 GC~192,B-57 
HH166 HD20, 124 13 0806 2110385 441931 H 1 07401 L 85122815 000000 000000 155332 00500 0 501 U 
SBRFF HD 20; 447 ~9 0390 2113194 +050224 L 3 27172 L 85112504 000000 000000 042300 000030 GC=190,B-IB 
SBRFF HD 202447 39 0390 2113194 +050224 H 1 07181 L 85112504 000000 000000 04300 0 001400 GCK2X)B- 47 
LOHDD AD 207575 46 0790 21 14050 t 091106 L 1 06994 L 85102605 000000 000000 053100 001600 G E- 161)C=94) B=3 9 

HH166 AD 203374 20 0695 2117540 613846 H 3 27406 L 85122914 000000 000000 144120 004300 500 U 
HH166 HD203374 20 0690 2117540 613946 H 1 07400 L 85122814 000000 000000 141417 001930 601 I) 

PHCAL HD 2n3467 26 0540 2118201 t643934 D 9 01755 L 85123105 000000 000000 052600 01600 0 GNO COHMENTS 
HLHCW HD 20~467 26 0540 2119201 t643934 H 3 26859 L 85100502 000000 000000 025900 000600 GC=210) ~40 
HLH~ HO 2(\1467 26 0540 2118201 +643934 H3 26849 L 95100410 000000 000000 101100 000600 GCc 220, ~40 

HLHCW HD 203467 26 0540 2118201 t643934 R3 27429 L 85123104 000000 000000 045700 000500 G (>210 ,B-62 
HLHC~ HO 203467 26 0540 2118201 +643934 H3 26839 L 85100323 00000 0 000000 235500 0006 00 G C=215/B-39 
HLHC~ HO 203467 26 0540 2118201 t643934 R 3 26827 L 85100207 000000 00 000 0 071400 00060 0 GC"205 .Ba 40 
HLHCW HD 283467 26 0540 21 18201 t643934 H 3 26863 L 85100505 000000 000000 05590 0 000600 G CK 215,Ba 40 
HLHCWHD 203467 26 0540 21182 01 +643934 H3 26912 L 85101104 000000 000000 0445 00 0006no GC=215 ,B"40 

HLHCId HD 203467 26 0540 211B2 01 t6 43934 H 3 26843 L 85100402 000000 000000 025900 000600 GC~220,8= 40 
RQ076 1E2125-15 84 1468 2124475 -145952 L 3 27192 L 85113012 000000 000000 120951 035800 112 U 
LOOL HD 204867 45 0290 21 28 557 -054732 H 1 06938 L 85101808 000000 0000 00 OBOOOO 001000 G E= 144)Ca1.2X) B-45 
LGRJL HD 2[14867 45 0290 2128557 -054732 H 1 06930 L 85101707 000000 000 000 075400 00320n b E=3X,A=106 
XQHHE 0011 ZLI136 85 1490 2130013 t095459 L 3 27211 L 85120223 000000 000000 230500 0105 00 G E-233,C~1-3 ) Bs60 

XOHHE ooII ZW136 85 1490 213 0013 t0 95459 L 1 072 05 L 85113018 000000 onoooo 185500 010 0no G E=164.C=13B;B..5Ii 
C~FC 00 S5 CYG 54 0960 2140444 t432 122 H 3 27065 L 85110919 000000 000000 193400 015000 G E-234,C31.5X ,B-71 
CGHJL KD 20h936 49 0410 2141585 +58330 1 H1 07264 L 85120801 000060 000000 01450 0 0075 00 GB=55 
DrHNE 9 PEG 45 0430 2142085 t170711 L 1 06955 L 85102008 000000 000000 085100 000051 G C= 195 ,B-40 
PHCAL 00 IJAUFCAL 98 0000 2145000 -06 0858 L 1 072 06 S 85120 104 040900 000001 0000 00 Don on a G E=I OX ,BalO] 

PHCAL 00 WAUECAL 98 0000 2145 00 0 - 060858 H 3 27195 5 85120103 033800 000200 000000 0000 00 E.,60X, B-125 
PHeAL 00 WAUECAL 98 flO O~ 2145000 - 060859 L 3 27194 S 85120103 031000 000002 000000 000 000 G E= IOX, B"100 
PHCAL 00 WAUECRL 98 onoo 2145 000 - 060858 H 1 07207 5 85120104 044900 000016 000000 00000 0 GE"'6 0X, B-105 
HCHBS HD 207739 39 0010 2147597 +434353 L 3 27058 L 85110907 000000 000000 073900 001 200 G Cz 158)B"32 
HCHBB HD 207739 39 0010 2147598 +434354 L 1 07059 L 85110907 000000 00 0000 072800 00033 0 G E"'218 )C-165,B-40 

PHCAL BD+284211 16 1067 2148560 283735 L 3 27071 LS 85111012 122125 000045 121724 000 026 501 U501S 
PHCAL 80+284211 16 1076 21 48560 283735 L 1 07213 L 851 20114 000000 000000 145344 00 0050 502 U 
PHCAL BDt 28 4211 16 1072 214956 0 293735 L 1 07068 LS 85111012 123134 000230 1226 12 DOOOSO ~ 03 V603) 
PHCAL BD t2R 4211 16 1060 2148560 283735 L 1 07214 L 85120115 000000 000000 152424 000230 702 V 
PHCAL BDt 28 4211 16 1076 21 48~60 283735 L 1 07408 L 85127911 000000 000000 113341 00 00 50 501 U 
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PHCAL BD t 28 ~7 11 16 1073 2148560 283735 L 1 074 09 L 85122912 000000 000000 120 ~ 43 000330 801 U 

PHCAL BO+28 4711 16 1071 2148560 283735 L 3 27414 L 85122912 000000 000000 121237 000026 500 U 

PHCAL BD+28 ~211 16 1074 2148~60 283735 L 1 07407 L 85122910 000000 000000 103409 000330 801 U 

PHCRL BO+28 4211 16 1055 2148560 283735 H 3 26964 L 85102118 000000 000000 184025 004500 501 U 

PHCRL BO+28471 1 16 1058 2148560 283735 L 3 27199 LS 85120114 144909 000120 144336 000026 500 U60GS 


PHCAL BO+2R ,4211 16 1065 2148560 283735 H 1 06961 L 85102119 00 0000 000000 19]237 006500 504 U 

PHCAL 80+ 28 4211 16 1072 2148560 283735 L 1 07406 L 85122909 000000 000000 095231 000050 501 1) 


PHCAL 8D+284211 16 1070 2148560 283735 L 1 07069 L 85111013 000000 000000 133838 000230 704 U 

PHCAL BO+ 28 47 11 16 1070 2148560 283735 L 3 27072 LS 8511 1013 133444 000045 132654 000026 5~1 U SOlS 

PHCAL 8D+28 4711 16 1072 2148560 283735 L 3 27413 L 85127910 000000 000000 104153 000026 500 1I 


PHCAL BO+ 28 q211 16 1050 2148574 +783734 L 1 06902 L 85101309 000000 ooonoo 093900 U00050 GC= ?OO ,B=3A 
PHCAI. BO+2R 4?1l 16 1050 2148574 +283734 L 2 17828 L 85112905 000000 000000 052000 000100 G C-179,B"23 

PHCAL BD+78 42 11 16 1050 2148574 +283734 L 3 26927 L 85101309 000000 ooonoo 094300 000026 G C='l OO ,B=17 

PHCAL BD+2B 4711 16 1050 2148574 +283734 L 3 27369 L 85122402 000000 000000 021100 000118 
 GC=175,C=15 

PH CAL BD+28 4211 16 1050 2148574 +283734 L 3 27383 L 85122602 000000 000000 023200 000236 G C-2X ,B:23 


PHCAL BD+28 471 1 16 1050 2148574 +283734 L 3 27177 L 85112703 000000 000000 034500 000026 G C=185,B=15 

PHC~L BD+28 q211 16 1050 2148574 +283734 L 2 17793 SL 85101607 075400 000300 074500 000100 G Cc180 ,B:21 

PHC~L 80+28 4211 16 1050 2148574 +283734 L 1 07189 L 85112703 000000 000000 035900 000050 
 GC"190 ,B"35 

PHCAL OOHISIDENT 65 0942 2149419 +283759 L 2 17827 L 85112903 000000 000000 031500 000100 
 G C=67 ,B=?3 

OBHJS HD 235673 12 0910 2155490 +523454 H 3 26976 L 85102502 000000 000000 020400 006700 
 G C-I05,B-40 

ORHJS HD 235673 12 0910 2155490 +52 3454 H 1 06988 L 85102503 000000 000000 031800 005500 G C"166 ,Ba66 

HQ226 PK215S-304 87 1381 2155583 -302753 L 1 07082 L 85111218 000000 000000 180231 003900 302 U 

HQ226 PK2155-304 87 1381 2155583 -302753 L 3 27094 L 85111216 000000 ooonoo 162742 009000 300 U 

HQ226 PK2155- 304 87 1360 2155584 -302754 L 3 26974 L 85102418 000000 000000 183102 009000 400 U 

HQ226 PK2155- 304 87 1353 2155584 -302754 L 1 06986 L 85102420 000000 000000 700742 004000 401 U 


HC030 G26-41 37 1356 2157209 -005418 L 1 07187 L 85112612 000000 000000 122930 003000 202 U 

LGHJL HO 209750 45 0300 2203129 -003349 H 1 06928 L 85101705 000000 ooonoo 055700 0032nO G E=?X:C=1X,B=55 

LGHJL HD 209750 45 0300 2203129 -003349 H 1 06929 L 85101706 000000 000000 065800 001000 G E=173,C-200,B-40 

PHCAL HO 20 9952 22 0170 2205054 -471215 L 3 26995 L 85102810 000000 000000 102500 000001 GC=210 ,B-18 

PHCAL HD 20Q952 22 0170 2205054 -471215 L 1 07009 L 85102811 000000 000000 110700 000001 G C=220,B-38 


QSHHH PG 220 ~ +18 85 ]S50 2209302 +182659 L 3 27424 L 851 23020 000000 ooonoo 705400 023500 G Ec140 ,C"160 ,B"IIS 

QSHHH PG 22G9 +18 85 1550 2209302 +182701 L 1 07427 L 85123017 000000 000000 174700 018000 GE=164,C"150,B.77 

HC057 HD211 3R8 47 0452 2213472 372957 L 3 27047 L 85110711 000000 nooooo 114826 041900 333 U 

HI115 H2215- 0 8 ~ 59 13972215171 -083606 L 1 06972 L 85102220 000000 000000 201904 002100 333 U 

HI115 H 2215-1186 59 1385 2215171 -083606 L 3 26968 L 85102219 000000 000000 192907 004200 ~ 31 u 


HIl lS H 22 '1~-O R6 59 1402 22151 71 -083606 L 1 06969 L 85102215 000000 000000 155043 002100 333 U 

HI1 15 H72 15-086 59 1397 2215171 -083606 L 3 26967 L 85102217 000000 ooonoo 173842 004200 ~ 31 U 

HI 115 H 2215-086 59 1355 2215171 -083606 L 1 06970 L 85102217 000000 000000 171144 002100 333 U 

HIllS H2215- 086 59 1387 2215171 -083606 L 1 06971 L 85102218 000000 000000 182q42 004200 443 U 

HIl15 H22 15-086 59 1392 2215171 -083606 L 3 26966 L 85102216 000000 000000 162032 004200 331 U 


HI115 H 2215-U86 59 1367 22151 71 - 083606 L 3 26965 L 85102215 000000 000000 150212 004200 ~ 31 U 

HS231 PIHALLE'{ 06 0905 2216264 -022522 L 3 27429 L 85123110 000000 000000 105313 000300 140 U 

HS231 PIHALLEY 06 0904 2216264 -022522 L 1 07428 L 85123110 000000 000000 104f157 000230 751 U 

HS231 P/HA LLEY 06 0904 2216264 -022522 L 1 07429 L 85123111 000000 000000 113040 002500 471 U 

HS231 P/H~LLEY 06 0904 2216264 -022522 E 9 01757 2 85123112 000000 000000 125500 004000 1I 
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HS231 P/HALLFY 06 0904 2216264 -022522 E 9 01756 2 85123110 000000 000000 103500 016000 iJ 
HS231 P/HALLEY 06 0907 2216264 -022522 L 3 27430 L 85123112 000000 000000 120456 011500 231 U 5 SLOTS:30+15+35+30+ 
HS231 P/HALLEY 06 0907 2216264 -022522 L 1 07430 L 85123112 000000 000000 124003 006000 572 U 2 SLOTS OF 30 HIN En 
HS231 P/HALLEY 06 0913 2216264 -022522 L 1 07431 L 85123115 000000 000000 152422 000300 251 U 
HS231 P/HALLFY 06 0879 2218573 -021011 L 1 07426 L 85123015 000000 000000 153759 001600 472 U 

HS231 P/HALLEY 06 0918 2218573 -021011 L 3 27422 L 85123010 000000 000000 104237 019500 231 U EXPOSED IN 6 SLOTS 
HS231 P/HALLEY 06 0888 2218573 -021011 L 1 07424 L 85173014 000000 000000 140206 000900 361 U 
HS231 P/HALLEY 06 0877 2218573 -021011 L 3 27423 L 85123016 000000 000000 160328 000130 130 U 
HS231 P/HALLEY 06 0917 2218573 -021011 L 1 07420 L 85123010 000000 000000 103739 000200 241 U 
HS231 P/HALLEY 06 0886 2218573 -021011 L 1 07425 L 85123014 000000 000000 145202 000700 361 U 

HS231 P/HALLEY 06 9999 2218573 -021011 L 1 07423 L 85123013 000000 000000 131156 000700 ~61 U 
HS231 PIHAI.[,EY 06 0888 2218573 -021011 E 9 01753 2 85123014 000000 000000 1413CO 004000 U 
HS231 P/HALLFY 06 0911 2218573 -021011 L 1 07421 L 85123011 000000 ooooon 112824 000500 ~61 U 
HS231 P/HALLEY 06 0903 2218573 -021011 L 1 07422 L 85123012 000000 000000 122617 000700 361 U 
HS231 P/HALT,F.Y 06 0888 2218573 -021011 E 9 01754 2 85123016 000000 000000 161600 004000 U 

HS231 P/HRLLFY 06 0917 2218573 -021011 E 9 01752 2 85123010 000000 000000 103000 012000 U 
SCHPF OOPIHA[.I.EY 06 0540 2227319 -014709 L 3 27410 L 85122903 ooonoo ooonoo 035700 003000 G E=4X ,R55s 

SCHPF OOP/HALLEY 06 0540 2222319 -014709 L 1 07403 L 85122902 000000 000000 0246~0 006000 GE%13XIC~182,B=81 
SCHPF OOPIHALLEY 06 0540 2222322 -014710 L 1 07402 L 85122901 000000 000000 015800 000300 GE=160 )B=38 
SCHPF OOPIHALLEY 06 0540 2222322 -014710 D 9 01751 L 85122901 000000 000000 0151GO 002000 GNO COHHENTS 

SCHPF OOPIHA[[,EY 06 0540 2222322 -014710 L 3 27409 L 85122902 000000 000000 020700 000400 G E=145 )R.n 
PHCAL 00 SAFF. RD 99 0550 2228000 -105603 L 2 17790 L 85101605 000000 000000 051900 000000 G B=23 
PHCAL 00 WA l.JCAL 98 0000 2228000 -105603 L 2 17792 5 85101606 062300 000001 1100noo 000000 G ~>?OX , B"87 
PHCAL 00 ~lHI)CAL 98 0000 2228000 -105603 H 2 17791 S 85101605 055000 000016 000000 000000 G E=50X ;B=140 
HS231 P/HALL~Y n6 0912 2232101 -004944 H 3 27380 L 85122508 000000 000000 084~nl 039000 113 U 5X30+4X60HIN IN ~WL~ 

HS231 P/HALLE'r 06 0937 2232101 -004944 E 9 01748 2 85122515 000000 000000 1557nO 016000 U NUCLEUS IN LWLA 
HS231 P/HALLFY 06 0923 2233219 -004225 E 9 01746 2 85122511 000000 000000 112300 016000 U NUCLEllS IN LWLl'i 
H5231 P/HAI.LEY 06 0919 2233219 -004225 E 9 01745 2 85122510 000000 000000 100000 016000 UNUCL~JS AT R.P . 
H5231 P/HALLFY 06 0912 2233219 -004225 E 9 01744 2 85122509 000000 000000 091000 016000 U NUCLEUS IN WLA 
H5231 P/HALLEY 06 0931 2233219 -004225 E 9 01747 2 85122514 000000 000000 140900 016000 UNUCL~JS IN LWLA 

SCHPF OOP/HALLEY 06 0580 2234169 -003540 L 1 07384 L 85122600 000000 000000 002400 000300 G E"'155 )B=32 
SCHPF OOP/HALLEY 06 0580 2234169 -003540 L 3 27382 L 85122600 000000 000000 0035~0 000400 G E"142 ,B-I0 
SCHPF OOP/HALI,EY fl6 0580 2234169 -003516 5 9 01750 L 85122519 000000 000000 195400 002000 G NO COHHENTS 
SCHPF OOPIHAr,LEY 06 0580 2234169 -003540 D 9 01749 L 85122518 000000 000000 181000 002000 G NO COHHENTS 
SCHPF OOP/HALLEY 06 0580 2234169 -003540 H 1 07383 L 85122508 000000 000000 084100 07200n G E=50X . C=219 ; B=15~ 

SCHPF OOP/HALLEY 06 0580 2234169 -003540 L 3 27381 L 85122518 000000 000000 180100 024000 G E=10X ,B-53 
SCHPF OOP/HALLEY 06 0580 2234173 -003540 L 1 07380 L 85122502 000000 000000 025900 004000 GF.=10X .C-230 )S-5n 
SCHPF OOP/HALLEY 06 0580 2234173 -003541 H 1 07381 L 85122504 000000 000000 0447fiO 001000 G E"160,B=50 
SCHPF OOP/HALLEY 06 0580 2234173 -003540 L 3 27378 L 85122502 000000 000000 025000 0007.00 G E=92 )8e 20 
SCHPF OOP/HALLEY 06 0580 2234173 -003540 L 1 07379 L 85122502 000000 000000 021400 000200 G E"1~9 ,B"32 

SCHPF OOP/HALLEY 06 0580 2234173 -003540 D 9 01742 L 85122501 000000 000000 015700 002000 GNO COHHENTS 
SCHPF OOP/HALLEY 06 OS80 2234173 -003541 D 9 01743 L 85122508 000000 ooooon 082900 016000 G NO COHHENTS 
HC161 HD214479 48 0922 2236010 -205248 L 3 26983 L 85102514 000000 000000 140629 005500 331 U 
HC161 HD21~479 48 0926 2236010 -205249 L 1 06991 L 85102515 000000 000000 150815 000600 242 U 
PHCAL HD214680 13 0504 2237010 384722 L 3 27075 L 85111016 000000 000000 160029 000000 501 U 
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PHCAL HD2146kO 13 0503 2237010 384722 L 3 27076 L 85111016 000000 000000 162950 000000 501 U 
PHCAL Hn214~80 13 0505 223701 0 384722 L 3 27074 L 85111015 000000 000 000 153433 00 0001 701 U 
PHCAL HD2146HO 13 0507 2237010 384722 L 3 27073 L 85 11 1015 000000 000000 150707 000001 701 I) 

FSHJL 00000GL873 52 1020 2244398 +440332 L 1 06917 L 85101507 00 0000 00 0000 072700 003000 
FSHJL 00000G[ ,873 52 1020 22 443ge +440332 L 3 26940 L 951015 06 0000 00 00 0000 0631 00 005000 

PHCAL 00 WAUCAL 98 0000 22 44398 +440 332 L 1 06 877 5 851009 09 091600 OOO OU I 000000 0000 00 
PHCAL 00 WAVC AL 98 0000 2244398 +41 40332 H 1 06878 5 85100909 095 100 000 016 00 0000 000000 
PHCAL 00 IJA UCAL 98 0000 2244398 +440 332 L 3 26903 5 8510091 0 103800 0000 02 000 000 00 0000 
PHCAL 00 WA I)CAL 98 0000 2244398 +440332 R 3 269 04 5 851 00 911 110800 00 0200 00 000 0 000000 
FSHJL OOOOOGLH73 52 1020 2244398 +440 332 L3 26920 L 8510 12 07 00000 0 00 0000 073200 005000 

F5HJL OOOOOG f. B73 52 1020 2244399 +440333 L 3 26908 L 85101 005 000000 000 000 0547a0 005000 
FSHJL OOnOOG L873 52 1020 2244399 +440333 L 1 06 90 0 L 85 10 13 05 000 00 0 00 0000 055700 003200 
FSHJL OOOOOGI,B73 52 1020 2244399 +440333 L 1 06894 L 85101208 000000 ooono o 083(100 003 00 0 
FSHJL OOOOOGL873 52 1020 2244399 +440333 L 1 06882 L 85101 006 000000 00 0000 06450 0 003500 
FSHJL OOOOOGL873 52 1020 2244399 +440333 L 1 06893 L 85101206 000000 000 000 065000 003500 

FSHJL 00000GL873 52 1020 2244399 +440333 L 1 06889 L 85 101 107 000000 000000 073100 003000 
FSHJL OOOOOGL873 52 1020 22·44399 +440333 L 3 26932 L 8~101406 00 0000 000000 063600 00500 0 
FSHJ L 00000GL873 52 1020 2244399 +44 0333 L 1 06883 L 8S10 10 08 00 0000 000000 082500 002500 
FSHJL OOOOOGL873 52 1020 2244399 +440 333 L 1 06911 L R51 0140 7 0000 00 000 000 073 200 003000 
FSHJL OOOOOGL873 52 1020 2244399 +440333 L 1 0691 0 L 85101405 00000 0 00 0000 05550 0 003500 

FSHJL OOOOOGL873 52 1020 22443 99 +4403 33 L 3 26909 L 85101 007 000000 00 000 0 073, 00 004500 
FSHJL 00000GL873 52 1020 2244399 +440333 L 3 26925 L 85101306 000000 000000 063 500 00500 0 
FSHJL 00000GL873 52 1020 2244399 +4403 33 L3 26933 L 85101408 000000 000000 080 90 0 005000 
FSHJL OOOOOGLB73 52 1020 2244399 +440333 L 1 06916 L 85101505 00 0000 000000 055000 003500 
F5HJL 00000G1, 873 52 1020 22443~9 +440333 L 3 26913 L 85101106 000000 oo onoo 062400 005000 

F5HJ L OOOOfiGL873 52 1020 2244399 +440333 L 3 26893 L 85 100807 00 0000 00 0000 075900 00400 0 
FSHJL OOOOOGLR73 52 1020 2244399 +440 333 L 1 06669 L 851 008 07 000 000 ooon oo 072500 002 70 
FSHJL OOOOOGL873 52 1020 2244399 +44 0333 L 3 26992 L 85100806 0000 00 000000 063400 00 4500 
FSHJL OonOOGI.R73 52 1020 2244399 +4 40 333 L 3 26 926 L 851 013 08 000000 00 00 00 0811 00 00 4500 
FSHJL OOnOOGL873 52 1020 2244399 +440333 L 1 06868 L 851 0080 5 00 000 0 000000 0556 00 003000 

FSH,lL OOOOOG L873 '12 1020 2244399 +440 333 L 3 26902 L 851009 08 00 0000 00 0000 08 0100 00400n 
FSHJL OOOOOGLB73 52 1020 2244399 +4 40333 L 3 26 914 L 851 011 08 0000 00 000000 08 1500 003800 
rSHJL 00000GL873 52 1020 22 44399 +440333 [. 1 06876 L 85100907 000000 000000 072 70 0 n0270n 
FSHJL 00000GL873 52 1020 22 44399 +4403 33 L 3 2690 1 L 85 100 906 000000 000000 06360 0 004500 
FSHJL 00000GL873 52 1020 2244399 +440333 L 3 26886 L 85100705 000000 000000 055500 OU3000 

FSHJL 00000GL873 52 1020 22443 99 +440333 L 1 06 863 L 8510 0706 00000 0 00 000 0 06 3100 0030 00 
FSHJL 00000 GLB73 52 1020 2244399 +4403 33 L 3 26897 L 851 U07 07 0000 00 0000 00 070900 00 45 00 
FSHJL 00000GL873 52 1020 2244399 +440333 L1 06864 L 8510 07 08 0000 00 000 000 080000 003000 
FSHJL OOOOOG[ ,873 52 1020 2244399 +440333 L 1 06901 L 85101307 00 0000 oo onoo 073?(lO 003700 
FSHJL OOOOO GL873 52 1020 2244399 +440333 L 3 26941 L 85101508 00 0000 000000 080200 005000 

FSHJL 00000G!873 52 1020 22 44399 t440 333 L 1 06875 L 85100905 0000 00 000000 (1559[10 U03000 
FSHJL OOnO OGL873 52 1020 2244399 +440333 L1 06888 L 85101 105 00000 0 000000 054200 003 500 
F. RH EG 00 DH r.EP 12 OA60 22 44542 +57491 3 R 3 27137 L 851119 00 00 000 0 00 0000 00 240 0 014500 
CCHJL HD 216386 49 0370 2250004 -075046 H1 07 265 L 85120803 000 000 000000 03 4800 005500 
COOL HD 216386 49 03 70 22500 04 -075046 L 3 27233 L 85120804 000000 000000 045100 002500 

GEm212,C=70) B-52 
G8=25 

G E=10. OX,B,.120 
G E=60.n )( ,B. l ~ 0 

G E=1 0 OX,B"110 
GE=60 .nX ,B-1S0 
G£"166)8"32 

G£=149 ,B"'30 
GE"255)C-65,B"40 
G E= 740 ..C::I 00,B"'7!i 
G Ea 234 )Cs 90, B-50 
G Eal ~n , C=6 0 , B240 

GE=231 ) C~70 , Bc 45 

G E=151,!Jan 
G 8"1 .5X 
G E"255,C=86, B-6? 
G[z255)C-60, B=40 

G E=196 ,8-138 
GE"'151, B-30 
G£.. 198 ,8-78 
GE::244,C-6S,B-43 
G £=118,8"19 

GE"'237 )8-196 
GF."'236, C"'155:8"12<; 
G E"144)B=68 
(.; E"1fi 2, Ba 50 
GE"'1 .2X)C I20,Bs 90s 

G F.=248 , 8~15X 

GE=176,8"'40 
G F,"l. 2X)B"16'i 
G E· 1 66 ,B~75 
G F'>90 )B-32 

G E=241,C-75)B"48 
GE=143 ;8-70 
G E-255 )Be 145 
r, F>224 ,C"'75 ,Ba 59 
G8=70 

G 1!>748 ,Rc l1lO 
GE=255)C=65,8-40 
GC=155, Scfl3 
GE::l .5X,C"136, 8"68 
GC"83 ,Bz41 



------------------ -------------------------------------------------------------------------------------------------- -----------

U i 1 ~ P 5 D a t 5 Bas e 04-API/-8!: Page 116 

PRO OBJECT CL HAG II.A . DEC D C IHAGE A DATE EXP.SHALL EXP .LAIIGE ECC COMt1ENT 

HIAiDL HD 216672 50 0630 2252076 +164031 L 3 27407 L 85122817 0000 00 000000 l721 00 030[100 G E=87 .Cm105)8B 75 
CCHHG 00 GI. 879 46 0649 2253369 -314947 L 3 27355 L 85122204 000000 000000 042400 006000 G8=100 
CGHHG 00 GL 879 46 0649 2253369 -314947 L 1 07356 L 85122205 000000 000000 053200 000500 G E-178 .C-130 ,8-45 
OBHJS HD 218195 12 0830 2303051 +575817 H 3 26975 L 85102422 000000 000000 2,1800 012500 GC-170 )8"50 
ORHJS HD 218195 12 0830 2303051 +575817 H 1 06987 L 85102500 000000 000000 003 00 0 006700 (.; C=212 )Bm58 

XQHHE PG2304+042 84 1570 2304303 +041641 L 3 27193 L 85113021 000000 000000 215500 02400 0 G8=128 
H5231 P/HALLF:Y fl6 1061 2308249 025111 L 3 27287 L 85121611 000000 ooonoo 111BS5 00100U O~O U ON ~ICLEUS 
H5231 P/HALLE'! 06 9999 2308249 025111 E 9 01739 2 85 121 611 000000 00000 0 1100 00 016000 U 
H5231 P/HALLFY ~6 9999 2308249 025111 D 9 01741 2 85121615 000000 000000 153800 002000 U 
HS231 PIHALLEI' 06 9999 2308249 025111 L 9 07322 L 85121616 00 0000 000000 161634 002000 142 U 

HS231 P/HALLF.Y n6 9999 2308249 025111 D 9 01740 2 85121614 000000 000000 141 nOO 002000 U N\lCLfIJS 1N SWL':' 
H5231 P/HALLEY 06 1062 2308249 025111 L 1 07322 LS 85121616 000000 002000 161634 002000 142 U S1 HIN E OF NllCLE 
H5231 P/HALLF.Y fi6 1063 2308249 025111 L 1 07319 L 85121611 000000 000000 115747 006000 182 U ON NUCLEUS 
H5231 P/HALLEY 06 1062 2308249 025111 L 3 27288 L 85121613 000000 000000 131322 018000 132 UON ~ICLEUS 
H5231 P/HALLEY 06 1062 2308249 025111 H 1 07321 L R5121614 000000 000000 144R44 006000 117 U 

H5231 PIHALLE'f 06 1062 2308249 025211 L 1 07320 L 85121613 000000 000000 134704 003000 152 U NUCLEUS IN SWLA 
H5231 SA01280 18 30 0819 2308404 025253 L 1 07318 L 85121610 000000 000000 103927 001000 U REF. FOR LldP73 17 
HS2 31 P/HALLEY 06 1066 2308404 025253 L 1 07317 L 85121609 000000 000000 095034 001000 UOCCULT OF SA0128018 
HS231 P/HALLFY 06 9999 2308404 025253 E 9 01738 2 85121609 000000 000000 093000 004000 UOCCULT OF SA017801R 
SCHPF OOP/HALLEY 06 0600 2310471 +030701 H 1 07314 L 85121521 000000 000000 210700 014500 GE-208 }8-105 

SCHPF OOP/HALLEY 06 0600 2312147 +031432 D 9 01736 L 85121517 000000 000000 174900 002000 G NO COHliENT5 
SCHPF OOP/HALLEY 06 0600 2312147 +031432 H 1 07312 L 85121517 000000 oonooo 173300 006000 G~>1.5X ) 8-42 
HS231 P/HALLEY 06 9999 2312155 032030 E 9 01733 2 85121512 000000 000000 122000 016000 U 
HS231 PIHALLEY 06 1070 2313155 032030 H 3 27279 L 85121512 00 0000 000000 123103 023000 USERENDIPITY 
HSt31 P/HALLEY 06 1070 2313155 032030 H 107311 L B517J513 000000 oonooo 1327.09 0190nO 142 U 3.5 HTN . WEST OF ~J(: 

HS2 31 PIHALLEY 06 1070 2313155 032030 L 1 07310 L 85121512 000000 OOIJOOO 123348 001000 UON ~JCLEUS 
HS231 P/HALLEY 06 1070 2313155 032030 D 9 0173S 2 85121 516 000000 nooooo 164S00 00200n U 1.5 HIN . IllEST OF !,fur 
HS231 P/HALLEY 06 1060 2313155 032030 D 9 01734 2 85 12 1513 000000 000000 135800 002000 U35 HTN . ~E5T OF MIC 
AGHAB NG 7674 84 1700 2325743 +083005 L 3 27271 L 85121 417 000000 000000 175600 024000 G E=171 }C=ln3 ) R~6R 
AGHAB NG 7674 84 1200 2325243 +083005 L 1 07308 L 85121422 000000 00000 0 221100 015500 GE=204)C=150)B~105 

HA158 PHLS40 16 1335 2326360 -102200 L 1 07168 L 85112213 000000 000 000 134936 001300 5Ul V 
HA158 PHL540 16 1342 2326360 -102200 L 3 27159 L 85112214 000000 000000 141301 000800 500 U 
HA15B P5147 16 1339 2330220 -281449 L 3 27160 L 85112217 000000 000000 173511 000700 710 U 
HA158 P5 147 16 1339 2330220 -281449 L 1 07170 L 85112217 000000 000000 174543 001200 301 U 
ZAHNO 00 Z AND 57 0950 1331147 +483233 L 3 27203 L 85120204 000000 OODOOO 044000 0~070 [j G E= 1~2,C='}O,B~2 ! 

H1185 Z AN[) 57 0951 2331149 483230 L 1 07040 L 8511 0411 000000 000000 114404 001000 671 U 
HI185 Z AND 57 0949 2331149 483231 L 3 27029 L 85110413 000000 000000 133203 000600 151 V 
ZAHNO 00 Z AND 57 0950 2331150 +483232 L 1 07217 5L 85120203 041900 000800 035700 001500 GC-3X ,B24J 
ZAHNO 00 Z AND 57 0950 2331150 +483232 H 1 07216 L 85120202 000000 000000 0206rtO 00450 0 GE=14I1, C"'R5 ;8-44 
ZAHNO 00 Z AND 57 0950 2331150 +483232 L 1 07370 SL 85122403 031200 000500 030000 000500 GCri90 }B.,35 

HC106 Z AND 57 0953 23311S0 483231 H 3 26938 L 85101420 000000 000000 202855 001800 131 U 
HT197 Z AND 57 0952 2331150 483231 L 3 26937 L 85101418 000000 000000 184140 006000 582 U 
HC106 Z AND 57 0957 2331150 483231 L 1 06914 L 85101419 00 0000 0000 00 ]94753 007000 701 U 
ZAHNO 00 Z AND 57 0950 2331150 +483232 L 3 27370 SL 85122403 035200 001000 041200 001500 GE"'255 }C=SO)8-25 
HI18S Z AND S7 0943 2331150 483231 L 1 07044 L R5J10418 000000 000 000 184732 000400 4S1 U 
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PRO OBJECT CL HAG R. A. DEC D C IHAGE A MiE EXP.SHRLL EXP.LARr,E ECe COHHENT 

HI18S 2 AND 57 
ZRHNO 00 Z AND 57 
HI18S Z AND 57 
ZHHNO 00 Z AND 57 
FSHKL 00 LH8 AND 44 

0948 7331150 483231 L 3 27028 L 85110412 000000 000000 120409 003500 572 U 
0950 2331150 +483232 H 3 27201 L 85120201 000000 000000 013000 003000 GE=106)8a 26 
0946 2331150 483231 L 1 07041 LS 85110412 131752 000800 124524 002500 771 U IllS 
0950 2331150 +483232 L 3 27202 SL 85120203 032500 000800 030100 001500 G E=2X 1C=112)8=23 
0400 2335065 +461114 H 1 07072 L 85111104 000000 000000 042100 00050n G E=21R)C=90 IA=3? 

FSHKL 00 LHR ANO 44 
FSHKL 00 i,HB AND 44 
FSHKL 00 LMB AND 44 
FSHKL 00 LHB AND 44 
FSHKL 00 LHB AND 44 

0400 2335065 +461114 L 3 27082 L 85111104 000000 000000 045700 003000 
0400 2335065 +461114 L 3 27083 L 85111106 oonooo ooonoo [163000 00300fJ 
0400 2335065 +461114 H 1 07076 L 85111110 000000 000000 103300 000500 
0400 2335065 +461114 L 3 27085 L R5111109 000000 000000 093500 003000 
0400 2335065 +461114 L 3 27081 L 85111103 000000 000000 033300 003000 

G E=91IC%60)B~3? 
G ~=11R,C=R5IB=5n 
GE=233IC~90)8=33 

r, E=84 /=70 ,8:42 
GE=137 IC=50 1 8:32 

FSHKL 00 I.H8 AND 44 
FSHKL 00 LHR AND 44 
PiHKL 00 tHB AND 44 
FSHKL 00 LMB AND 44 
DHH.JL 0000 OGI,9 05 48 

0400 2335f165 +461114 H 1 07074 L 85111107 000000 OOOliOO 073'200 000500 
0400 2335065 +461114 L 3 27084 L 85111108 000000 000000 080200 003000 
0400 2335065 +461114 H 1 07075 L 85111109 000000 000000 1190700 00050n 
0400 2335065 +461114 H 1 07073 L 85111106 000000 000000 060000 000500 
1230 2339259 +435511 L 1 06881 L 85101004 ooonoo 000000 041200 005000 

GE=171 .C=10n,B=4'i 
GE=122,C=110 IB=80 
GE=732,C=lOO,8=sn 
G£=219 IC=85 I B=32 
G F=138)A"YO 

DMHJL OOOOOGL905 48 
HR185 R AQII .WT 57 
HA185 II AQR JET 57 
LDHDD 8D'01 4774 48 
OBHJS 80+62 2299 12 

1230 2339260 +435512 L 3 26907 L 85101003 000000 000000 031100 023200 GB=100 
9999 2341147 -153:144 L 3 27365 [, 85122316 000000 onnooo 1671119 0027110 7~1 U II AQR 1946 
9999 2341146 -153334 L 3 27364 L 85122312 000000 000000 120609 022000 372 U 
0900 234636~ +020812 L 1 06995 L 85102607 000000 oooonn 070500 000600 G R=37 
0960 2350214 +633942 L 3 26982 L 85102512 000000 000000 123100 002000 GE=44,8=17 

Fl') 





ERRORS IN FOREGOING VILSPA LOG 

Please inform US by post of all errors or omissions in the log reproduced in this issue. Detach this 
page, fold and staple it leaving the mailing address (verso) visible. 

I I I -E I 1
CORRECT INFORMATIONCAMERA & IMAGE DISPERSION APERTURE I TARGET I DAI OF I WRONG FIELD CONTENTS I

OBSERVATION 

I--' 

I--' 

~ 



UK Resident Astronomer 

Villafranca Satellite Tracking Station 

Apartado 541)65 

Madrid, Spain 



TAP E ARC H I V [ R [ T R I E V A L 
==================c:c===c===c~c=========~~ = 

DATA TAPE: 

TAPE DENSITY o 1600 bpi <default) o 800 bpj. 

REQUESTED DATA Raw Data Onlyo 
o COMplete: Raw iMage + Extracted Spectra 

o Extracted Spectra Only 

.. CAM IMAGE i(. CAM IMAGE i(. CAM IMAGE * CAM IMAGE ~. 

t t t t~. t i(. t .~* t * t
*-----:---------*-----;---------*-----:---------*----- ---------* 
* 
 i(.
* * * i(. i(.

* * * 
~. i(. i(.* ·x· 

i(.i(- ·X·* * 
.~ i(. ·x·* * 

1(. i(. ·X·* * 
i(. i(.* * * 

i(. i(.** * 
~. .~* * * i(. i(.** * 
* 


~. .~
* * 
i(. i(. ~. ¥.* i(. ~. i(.* * i(. i(. .~ i(..* 

~. ~. i(. .~* 

CAMERA NUMBERS: 1 = LWP / 2 = LWR / 3 = SWP / 4 = SWR 

REASON DATA IS ACCESSIBLE; 

o NorMal Release (6 Month rule) 

o Special Release 0 data froM MY prograMMe 

o Maintenance data 

o others (give details) 

•••••••••• I ••• , • I • • , ••• I •• , •• t 

... 
REQUESTED BY: DATE OF REQUEST: 

MAILING ADDRESS: 

, , • I • I I I •••• t ••••• I •••• I DATA BANK R.A. 



... 


Dr. A. Cassatella, 


Data Bank Resident 'As'trOJjoirier, 


Villafranca S'atellite Tracking Station 


Apartado 54065 


Madrid, 


SPAnl 




QuESTIONNAIRE FOR NEWSLETTER CIRCULATION 

o 	 Please note my .change of address as below. 
(1 attach the current mailing label for 

cancellation. ) 


o Having become acquainted with the ESA JUE Newsletter 
through a colleague/~ibrary, 1 would like to be 
placed 	on the regular mailing list. My name and 
address, including the post code, are given below. 

r=J 	 Please delete my name and address (printed below) 
from the Newsletter distribution list. 

NAt~E : 

ADDRESS: 

Now tear off this last page ant return it to !SA, Paris, 
in the convenient posting format provided. Simply 
fold anJ staple leaving the mailing address (verso) 

visiblf. 



Mrs. S. Babayan 
European Space Agency 
8-10 rue Hario Nikis 
75738 Paris Cedex 15 
France 


