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POREWORD

Issue 3 of the EXOSAT EXPRESS marks the beginning of a standard
format containing status reports on hardware, operations,
software (in the broadest sense), performance characteristics, a
list of targets observed in the current AO period, Observatory
Team structure and contributed articles/items of news etc. It isg
hoped that ‘'standardisation' of the Express coincides with
'routine' operations, although two recent events - a partial
re-activation of CMA2 (p. 4) and a solar proton event giving at
satellite altitudes a maximum particle density (>10 MeV) of 660
em=2 g1 gr~! (p. 5) = suggest otherwise. From time to time the
general information on travel, hotels etc. and complete
AO/PV~CAL. target lists will be reprinted. All information in
this issue reflects the status as of 29.2.84, with AO-1 about 80%
complete.

Special to Issue 3 of the EXPRESS are the short biographies and
notes of the research interests of the Duty Scientists, prelimi=-
nary notes on the ME automatic analysis (not included in the FOT
handbook revigion) and the article 'A Guide to the LE CCF',
Although the stucture of the CCF is defined in the handbook, the
intention here is to provide Observers as rapidly as possible
with supplementary information to aid their scientific analysis.

Attention is drawn to the paragraph under "future plans" covering
proposed changes in the Observatory Team structure and the
modification to the Observatory computing facilities which will
provide observers with the possibility of interactive analysis of
their data on a routine basis. These changes are foreseen to take
place over the next few months but they are dependent upon
recruitment of suitable personnel, hence the advertisement on
page 40. Information is also given on p.41, of various scientific
positions within the Agency.

Readers are reminded of the announcement of the 18th ESLAB
Symposium on X-ray Astronomy (p.43) and of the intention to
maintain a bibliography of all EXOSAT related publications.
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OBSERVATORY STATUS AS OF 29th FEBRUARY 1984

EXOSAT has been operational for Jjust over 9 wmonths and the
programme of observations approved by the Committee on Ohserva~
tion Proposal Selection (COPS} in response Lo AD-1 is about 80%
complete (see p. 11-21}.

1e Hardware

1.1 Spacecraft

s G s e S G T D D Y

Z- and X-gyro drifts have bsen increasing monotonically for
some months and are now at 0.6°/hr and 0.4°/hr respectively, such
that the accuracy of the drift compensation applied by the
attitude and orbit control electronics (AOCE) is reduced. A
drift of lower magnitude is observed with the ¥Y-gyro. Two of the
four IRAS gyros (similar design) showed a high drift rate
(>0.5°/hr) after one year in orbit, although 12 such gyros have
been in continuous ground operation for 9 years and only one is
presently outside the specification limit. If the drift rates
continue to increase, there will be a gradual degradation in
open-loogp performance ie. during manceuvres Or perigee passes
(<50.000 km) when no update from the star tracker of the inertial
reference is supplied to the gyros, resulting in larger pointing
offsets after manoceuvres or on re-acquisition following perigee
and, for observation periods (closed loop), a longer settling
time for stable pointing. Note that, at present, stable pointing
(<5 arcsec) is achieved within approximately 20 mins. of the
'closed loop' configuration and that the & 1 arcsec limit=-cycling
maintains inertial pointing to within % 3 arcsec in Y and Z with
a bias offset of +5 arcsec in Y (introduced to compensate for an
AOCE operational anomaly). No increase is expected in fuel con-
sumption as a result of increasing gyro drift rate.

On board computer {(0OBC) memory parity error interrupts and
erroneous CPU overload errors continue to occur with little
impact on operations. The frequency of memory parity interrupts
has reduced from 1 or 2/day to 1/several days, apparently after
refreshing (write to memory) the entire memory area and re=~load-
ing a new version of the in-flight software although the observed
gradual reduction is not consistent with the expected behaviour.

There is no explanation for the CPU overlocad errors which
occur about once per 4 to 6 weeks; diagnostic software has been
incorporated to aid further investigation.
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1.2 Payload

leon s s o o e s

1.2:1 LE1

PSD1 is used routinely (Section 2) for those AO-1 observa-
tions approved as relevant PSD targets by the COPS at their
meeting on 21.10.83 (Issue 2 p-4). For background limited
observations the PSD (operated at its lowest gas gain) is about a
factor of 2 less sensitive than the CMA for source detection
(details in part 1 of the Observers Guide issued as part of
AO-2).

To avoid instabilities in the OMA1 detector/HT supply
combination at elevated temperatures, operational procedures have
been instituted to maintain a low average dstector temperature
consistent with carrying out all cbservations. These procedures
include:

- 28V power supply (analogue electronics + BT convertors)
switch off for manceuvres/perigee passes.

- 8 angle "preference’ 130°¢ B8£90°

- Observations (particularly co-ordinated) with 8 angle
>130° or <90° (but consigtent with other constraints)
are scheduled and interleaved with 'preferred’ 8 angle
targets.

There is no operation at present of the grating because of
the partial jamming of the mechanism.

1.2.2 LE2

Reactivation of the detectors of telescope no. 2 has been
attempted from time to time since the malfunctions on 28.10.83
and 11.6.83 respectively of the CMA and PSD. No explanation
exists for either failure. For the CMA, ideas of temperature
effects and mechanical contact problems have been discussed and
the general strategy has been to maintain a cool detector
(approx. 13°C) and to exchange CMA/PSD a few times prior to any
test. In the case of the PSD, which exhibited anomalous behaviour
10 mins. after the first switch-on, gas flushing and in-orbit
'bake out' (temperature rise from typically 25°C to 50°C) using
the gas system solenoid valves have so far proved unsuccessful.



After one abortive test on 29.12.83, a second test following
the same procedure on 9.2.84 led to a ‘partial reactivation' of
CMA2. The detector was operated at its’ minimum HT setting of
900V on plate 1 and 2830V on plate 2 for approximately 24 hours.
Observations were carried out on 0851+202, OI 417, 4C55.16 (FwWHM
of LSF for 0851 approx. 25 arcsec) on days 40/41. Activation of
CMA2? at its'® nominal gain (1150V on plate 1 and 2910V on plate 2)
resulted in only 30 minutes of normal operation before the
malfunction reappeared. Since then no further operation of CMAZ
has been achieved, although some confidence now exists that the
detector hag not suffered an lrreversible failure and attemphbs to
re~activate it will be continued.

1.2.3 ME

i o

A1l sixteen proportional counters operate satisfactorily.

A component failure on 26.11.83 in the drive mechanism
electronics for detectors E,P,G,H (lower nalf-experiment} such
that the motor disable pulse is not automatically issued after
the vrequisite movement, has led to a re-appraisal of the
simultaneous background monitoring strategy involving no offset
of these detesctors. If necessary, a procedure can ve established
to use the OBC time~tagged command facility to issue the wmotor
disable command after n seconds of movement. Further information
will be given in a forthcoming issue of the Express.

1.2.4 GSPC

P

The GSPC continues to operate satisfactorily-

From approximately day 360, gain wariations (up to 10%) of
the GSPC photomultiplier have been observed. These are caused by
the systematic 28V line switch~off during maneouvres instituted
to maintain CMA1 as cool as possible. The gain will be measured
according to the eguivalent energy of light emitting diode (LED)
test pulses and the CCF updated per observation. Pi's with GB
prime observations between day 360 and the establishment of the
gain monitoring procedure will be informed separately of the
egtimated variation. '

2. Performance and Operations

Tables 1 and 2 give the current performance parameters of
the EXOSAT instruments based g;g;“gﬁ; latest analyses of PV/Cal
phase data. Wote refinements in the total effective area of the
ME, the total effective geometric area of the GBPC and updated

figures for PSDT.



PSD1 operations since re-activation total approximately 24
hours. Preliminary analysis of the data suggests that the 'LEP'
{(low energy pulse) behaviour differs somewhat from that chserved
prior to the original breakdown on 27.6.83. Initial switch-on
'LEP' count rates are reproducible at approximately 2 c¢/s, ie. no
increasing trend from one observation to the next, followed by
relatively stable operation for 1 to 4 hours, depending apparent-
ly on 'age' of gas/whether detector 'baked-out' or not, and then
a steady increase to 4/5 c¢fs over 1/2 hours with fluctuations
superimposed. An arbitrary maximum allowable LEP of 5 c¢/s (below
the level obazerved immediately prior to the breakdown on 27.6.83)
has been imposed, such that PSD observations are practically
limited to 300 min. at least until the phenomenon is better
understood. Detector gain variations are cobserved consistent with
the absence of automatic gain control (AGC) HT compensation for
gas density fluctuations as the detector is ‘'topped up' for
window leakage. Purther details of the PSD performance wilil be
supplied in the FOT handbook or in forthcoming issues of the
EXPRESS.

During the period 1.1.84 to 29.2.84, one sun safety mode
trigger on 8/1 and a glant solar ‘proton’ event on 16/2 disrupted
normal operations. Triggering of the sun safety mode was caused
by an operational error in the initiation of a fairly uncommon
Y-axis only slew, and resulted in the loss of one cbservation. At
09.07Z on 16/2 EXOSAT ‘'detected' the onset of a solar proton
'event' which reached a maximum particle density of 660 p em™2
s=1 sr~? at satellite altitudes about one hour later, followed by
an exponential decay over 24 hours and a continuing enhanced
(approx. factor 2 higher background in GSPC/ME) activity for
about 6 days. Considerable disruption to the planned observation
time line between 16/2 and 22/2 occurred, particularly with
respect to ME/GSPC operations (ref. AO-1 list p.21).

On 28.2.84, SHOW on the VILSPA antenna caused a telemetry
loss for approximately three hours, (ref. p.44).

AO0~1 completion is expected between the middle and end of
April, slightly dependent upon re-scheduling of omitted or
disrupted observations. Note that a number of AO-1 observations,
approximately 55, cannot be performed during the formal BO=-1
phase because of coordinated observations after April or wviola=-
tion of the solar constraint, and will be inserted in the approp~
riate place in the A0-2 time line.

3. On~board Software

A new version of the basic in-flight (BIF) software has been
loaded and is running satisfactorily. BIF24 incorporates the
following modifications.

~ Application program slots: 5 large, 1 small
- Program ROLLER core resident/program SMC interchangeable.



. BIF25 is currently under test and will ease operations by
allowing all commonly used spacecraft sub-system programs le.
ROLLER, SMC and BAOM to be core-resident. This is achlieved by
deleting the program BURST, which is not useful because of back-
ground wvariability and sclar activity, and re~configuring the
program BOM as an interchangeable program.

A modification has been incorporated in the ME program MHERS
(Issue 2. p.6) to allow separate accumulation of Argon and Xenon
energy histograms and hence independent variation of the collec~
tion times. This feature is available on board but rvegulrss some
ground support software change.

Design of a new ME application program MHERG is complete,
implementation together with the appropriate ground sgupport
software for Dboth MHERS and MHERG is scheduled prior to the
beginning of A0-2. MHERG allows intensity profile accumulations
for offset and on-axis experiment halves within one or two
separate energy ranges, Ei(E<E2 and/or BE3<E B4 with time resolu-
tions <1 SWC(32 msec). Full information will be available in Part
I1I of the Observatory Users® Guide.

4. Observation Output

Final Observation Tape (FOT) production has been transferved
from a Honeywell to a Siemens computer, increasing both spesd and
efficiency of production. While some delays occurred with the
software conversion and scheduling organisation, ocurrent FOT
production is at day 23 for LE1/GSPC and day 19 for ME. Sonme
delays occurred in the production of GSPC/ME FOT's because of the
PM gain variation monitoring (ref. Section 1.2.4) and ervors in
filing data from the new MHERS mode. Despatch of tapes to PI's
generally occurs within 1 week of production and we are looking
at methods of reducing the gap between tape available at ESOC and
in the hands of the PI.

Some observers have requested that the satellite pointing data
during slews be included on the FOT to maximise the use of the
ME/GSPC slew data, generated mainly for background correlation.
Several bright sources have been 'scanned’, some known and others
unexpected. A method of obtaining the pointing history during
slews 1is being investigated and will be implemented on the FOT if
feasible. Prior to this, slew history can usually be reconstiruc-
ted for specific requests from the manoceuvre history file data.

As expected, initial POT production back~logs have now more
or less migrated through the Observatory system to appear as a
back-log in automatic analysis production further complicated by
problems of ME energy channel conversion and resclution functions
and the general organisation of the AUPO production system.
Current production is at day 285 for LE1/LE2/GSPC, and day 262
for the ME with some gaps because of tape reading problems.



Despatch of the auto output to PIi'g generally occurs about 2-3
weeks after production. It is stressed that the raison d'8tre of
the automatic analysis is to provide the observer with. an
overview of the results of the observation (note the plans for
interactive analysis) and that the output is only ‘'scanned’ by
the duty scientists for obvious faults. It is neither practical
nor functionally necessary to subject the auto output to a
rigorous scientific examination and observers are particularly
urged to heed the various warnings in both output and
documentation. Note that for the ME spectral fitting is not
presently incorporated in the automatie analysis software.

In the LE automatic analysis an incorrect bin size factor
for full resolution images has produced source count rate undere
estimations which are a few percent or zero for faint sources
(20-30 photons) and up to a factor of 5 for sources with several
hundred photons. Further details will be given in the next
EXPRESS and PI's whose prime LE observations are affected will be
informed directly.

Updating and improvement of calibration data has continued gince
the launch. The calibration histories will be distributed on tape
during March to all institutes, and should be used instead of the
calibration data on the original AO-1 FOT's. Ovbit history data
for BA0-1 will be included on the game tape (because of errors in
the orbit data on some early FOT's).

Documentation for the re-issue of the Final Observation Tape
Handbook (FOTH) is in the final stage of preparation and the
complete FOTH should be available during March. Included in the
FOTH are notes on the LE and GSPC automatic analysis, which have
been distributed separately to all AO-1 PI's (NB. one copy only
to the hardware institutes). Equivalent notes on the current ME
automatic analysis are reproduced on P31,

5. Puture Plans

Efforts to schedule co-ordinated observations and the re-
scheduling of those observations not correctly carried out during
the high solar activity from 16/2 to 22/2 have increased con-
siderably the quantity of near real time mission planning, never=-
theless the time line has been published marginally 4 weeks in
advance, wviz. March 15th on 15/2 and March 31st on 27/2. The
complete AO~1 time line should be available by about mid-March.
A number of improvements have been incorporated in the mission
planning software and operations, and it should be possible to
maintain such an advance time line for AO-2. It must be



emphasised that the mission planner or any other observatory team
member concerned with the advance planning of the obgervations
will accept inputs from the PI_ only {or a deputy nominated in
writing by the PI). Some recent examples of multiplexing in the
input stream have caused a high second derivative of the
‘planning function’ which can only result in delays in the issue
of the time line.

Documentation for AO-2 was issued at the end of January. A
response is required at the latest on 9th of March leading to
evaluation and selection of the AO-2 programme by mid-April.

The review of EXOSAT scientific operations at ESOC since
launch has been completed and it is intended to implement a
number of changes. These changes should streamline the opera-
tions, improve the working conditions within the observatory,
generate a bhetter scientific environment and improve the service
to the scientific community.

With the addition of a further HP processor, more disc
storage capacity, extra terminals and by linking to the B80C
mainframe computer for CPU intensive operations, a system will be
provided to enable the visiting observer to undertake interactive
analysis of his data in the 48 hrs following the observation. The
observer will be able to call on the support of the resident
astronomers (duty scientists) to assist him with the analysis.

The observatory team structure will be modified to provide a
scientific focal point within the team. Operations in the EXOSAT
Dedicated Control Room (real time EX2 system) will be undertaken
by more operationally oriented personnel, leaving the regident
astronomers more time for work concerned with calibration, auto
analysis overview, interactive analysis support and their own
research programmes. Extra manpower will be devoted to mission
planning while an increase in the number of data aides should
speed up the more clerically oriented tasks.

These changes will be implemented over the coming wmonths s0
that by the first anniversary of routine operations the new
system should be functioning fully. A key element in the change
is the recruitment of Duty Scientists/Observatory Controllers and
attention is drawn to the ‘'advertisement’ on page 40. In the next
igsue of the EXPRESS a fuller description of the observatory
computational facilities will be given.



TABLE 1

PERFORMANCE CHARACTERISTICS (LE)

LE1 Characteristics
Energy Range 0.04-2 keV (6-300 A) CMA
0.3 - 2 kev PSD
Energy resolution Five fllters ave available for broad-band

spectroscopy (CMA)
(AE/E) = 41/E(kev)?-5 srwnM (psn)

Field of view 2.2° diameter (CMA) 1.5° diameter (PSD)
Effective area (cm?) Thin Lexan AlL/P Boron Open position
Filter Filter Pilter {P8D)
~05 k&V ()»4 2.6 had b
03 kev 11’1 004 - e
5 kav 4.5 3.3 0.4 1.9
1.0 kev 3.2 2.5 2.0 13.5
1.5 kev 2.2 1.6 1.8 9.7
2.0 kev 0.6 0.5 0.6 1.8
Spatial resclution
(Line spread function HEW)
On axis : 18 arc sec {(CMA) 3 arc min (PSD)
20 arc minutes off-~axis: 40 arc sec (CMA) 3.5 arc min (PSD)
Average steady residual background** 1.8 cnts/sec/cm2 {CMAa)

0.7 cnts/sec/cm2/kev {PSD)

* Subject to UV contamination between 900 - 2600 A
** Background rate subject to flaring
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TABLE 2

PERFORMANCE CHARACTERISTICS {ME & GEBPC)

Medium Enerqgy Experiment

Characteristics

Total effective area

Effective energy range

Enargy rescolution {(AE/E)

Field of view

Total residunal background

Gasg Scintillation Counter (GSPQC)

1500 em? (all quadrants co-aligned)

1=-20 keV (Avrgon proportional counters)
5~-50 keV {Xenon proportional counters)

51/8 (kew) /2 % wwum {Argon countervs)
18% for 10 keV¢E (30 keV {Xenon counters)

45 arc minutes FWHM, triangular response
with a 3°' flat top

4 cnta/sec/keV {2-10 keV Argon counters
co~aligned)

Total effective geometric area

Effective energy range

Energy resolution (AE/E)

Field of view

Total residual background rate

150 cm2

2-18 keV or 2-40 keV, depending on gain
setting

27/8 (kev) /2 % Funm

45 arc minutes FWHM triangular vresponse
with a 37 flat top

1.3 onts/gsec/keV {2-10 keV)
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AQ=1 OBSERVATIONS: 17.8.83 - 29.02.84

Day Time Target RA Dec SAA Duration Principal
h m Investigator

198 01.42 GH339~4 16 59 02 ~48 43 06 137 6 138 Illovaisky

213 02.40 Jupiter 15 53 50 ~19 42 05 113 14 40 Schnopper

221 03.22 GK Per 03 27 46 +43 44 24 76 7 0 Watson

228 08.47 30120 04 29 59 405 15 00 76 23 83 Chiappetti

229 21.45 1514-241 15 14 45 -24 11 22 89 9 28 Maowagni

230 09.25 Algol 03 04 53 +40 46 00 a0 34 0 White

231 21.40 4U1223-62 12 23 50 ~62 29 37 80 8 15 Re

232 87.51 WNGC1316 03 23 00 ~37 12 00 103 4 45 Machetto

232 14.18 NGC1360 03 31 07 =26 02 20 100 3 27 De Korte

232 19.32 Hyades Field 04 19 09 +14 19 30 81 5 59 Schnopper

233 15.00 T Tan 04 19 04 +19 25 04 81 2 52 Brown

233 18.58 Hyades Field 04 25 29 +15 46 29 80 4 38 Bchopper

234 02.00 VFeige 24 02 32 36 +03 30 59 110 9 43 Heige

234 13.00 reige 319 03 01 59 402 45 59 104 3 57 Heise

234  17.56 HGC 1068 02 40 07 ~00 13 31 110 12 37 Lawrence

235 07.28 WGC 1090 02 43 59 -00 27 24 109 2 9 Fricke

235 11.4% Fa 71 20 14 48 ~57 43 00 129 5 23 Fricke

235 19.29 NGC 5506 14 10 42 -02 58 00 62 9 7 McHardy

236 07.25 GK Per 03 27 45 +43 44 24 89 13 03 OO

238 19.25 Her X=~1 16 56 02 +35 25 023 91 3 5 TOO

238 23.35 MEN 506 17 20 42 +30 55 59 97 3 30 Bleeker

239 04.26 281957+115 19 57 02 411 34 15 138 6 59 Pakull

239  13.13 MSH 15-22 15 09 59 -~58 56 57 90 3 49 Aschenbach

2392 18.02 RCW 86 14 29 26 -62 01 59 87 4 25 Poacock

239 22.57 RCW 856 14 40 01 ~82 12 00 87 5 19 Peacock

240 05.21 1543-475 15 43 49 ~-47 33 35 91 2 3 T0O

241 05.09 G191 828 05 48 46 +00 11 12 69 2 42 Heise

241 10.37 MSH 15-52 15 09 59 -58 56 57 99 4 28 Aschenbach

241 17.39 HD 1494998 16 34 19 -~57 22 13 99 2 13 Heise

241 22.20 1617-155 16 17 04 =15 31 15 90 6 10 Peacock

242 05.05 1617-155 16 17 05 =15 29 16 90 4 55 Peacock

242 10.35 1617-155 16 17 05 -15 27 15 20 5 24 Peacock

242 16.30  1617~155 16 16 57 -15 26 54 90 2 24 Peacock

242 21.14  4U1626-67 16 27 14 -67 21 16 a8 7 52 Mason

243 02.05 311246--588 12 46 38 -58 51 00 73 4 0 Warwick

243 14.51 40 Eri-B 04 13 00 ~-07 44 00 96 5 57 Heise

243 22.27 280316+413 03 19 10 +41 20 00 98 7 06 Branduardi

244  23.40 WNGC 1685 04 50 03 ~03 01 00 98 4 39 Pounds

245 07.10 MEN 1040 02 25 17 +31 05 21 114 1 33 Pounds

245 09.46 MEN 1040 02 20 20 +31 57 43 114 1 22 Pounds

245  13.55 02414622 02 41 01 +62 15 27 96 5 9 Warwick

246 06.55 Roph (C) 16 24 00 =~24 20 00 88 17 46 Montmerle

247 03.14 NGC 6814 19 39 54 ~10 26 59 133 5 50 Branduardi

247 11.47 EB0141-G55 19 16 57 =58 45 52 115 3 32 Branduardi

247 17.02 ES0103-335 18 33 22 -85 28 17 107 8 06 Pounds

248 18.51 NGC 7314 22 33 01 «26 18 00 160 3 58 Pounds
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Day Time Target Dec SAA Duration Principal
h m Investigator
249 01.58 Fairall 9 01 21 51 -%9 03 59 121 2 531 Scarsi
249 07.35 3A0234-526 02 36 41 <52 24 30 116 3 14 bye
249 13.16 NGC 526A 01 22 00 =35 18 00 136 6 20 Turneyr
249 22.40 1978 Hov 19 01 16 32 =28 53 00 140 22 53 Hurley
251 00.20 1803+78 18 03 39 +78 27 54 87 7 18 Biermann
251 09.16  AXKH 120 05 13 38 ~00 12 16 87 2 44 Pounds
251 13.20 HGC 2110 05 49 47 ~-07 28 06 78 3 48 Pounds
251 19.43 V¥ Cep 20 38 03 475 24 82 946 5 086 Helse
252 15.3 IC 443 06 13 45 +22 40 00 73 5 40 Bleeker
252 22.19 1¥0830+1748 06 30 00 +17 47 59 68 9 49 Caraveo
253 10.23  WGC 2264 06 38 17  +09 42 19 &7 14 17 Charles
254 02.8%1 LP658-2 05 %2 42 ~04 09 00 a0 5 54 Helse
254 11.30  431715-39 17 15 07 -39 19 12 a3 1 21 Van Paradijs
254 14.13 HR 5999 16 05 12 ~38 58 22 79 78 Brown
254 22.46  4U1705-32 17 0% 40 -32 13 12 30 1 30 Van Paradiis
255 03,17 3C 382 18 33 12 +32 32 15 103 5 56 Peyryman
256 07.44 28U Uma 0B 08 04 +62 45 36 &8 3 15 BEvans
256 18.12 BD 75-325 08 04 44 +75 06 48 76 2 17 De Korte
256 22.50 Cyg ¥-2 21 42 37 438 05 28 132 2 27 Traves
257 04.18 wWW Cet 00 08 52 11 45 27 166 4 22 Reuermann
257 11,15 RCW 86 14 36 48 ~-62 23 33 76 3 54 Peacock
257 17.04  GE5-1 7 58 03 ~25 04 39 29 1 54 ¥endeiorra
257 27.40 HZ252-035 22 52 43 -03 26 40 171 7 19 Pietsch
258 07.48  3U1809+50 18 15 08  +50 00 55 95 1 30 Heise
258 10.05  3U1809+50 18 15 08  +49 30 5% 95 5 19 Heias
258  19.20 Cyg ®-2 21 42 37 +38 05 28 132 2 3 Treves
258  23.46 GR 372 17 48 53 470 52 42 89 7 55 Heise
260 04.25 H2252-035 22 52 43 -03 26 40 169 6 17 Pietsch
260 12.58 XB1916~05 19 16 00 =05 19 51 115 7 57 White
260 22.38 Vv 566 Oph 17 54 23 +04 59 31 94 3 18 Halse
261 04.03 MEN 504 16 59 12 +29 29 00 a0 2 43 Bleeker
261 09.13 4U1909+07 19 092 12 +07 37 30 112 1 10 Van Paradijs
267 12.41  4u1812-12 18 12 26 =12 07 48 98 1 25 Van Paradiis
261 16.26 Cyg %-2 21 42 37 +38 05 28 131 1 55 Treves
261 20.46 HD 209943 22 060 13 482 37 51 95 2 4 Heise
262 09.00 Tau~C1 F1 04 26 14 +26 03 30 106 5 18 Blesker
262 16,37  3A0B56-072 06 56 00 ~07 12 00 72 2 33 Warwick
262 23.15 HGC 1535 04 11 48 =12 51 33 105 g 16 Ogborne
263 23.35 Cyg X-2 21 42 37 438 05 28 131 1 10 Treves
264 03.29 WGC 1832 05 09 47 ~15 44 48 100 2 5 Fricke
264 07.44 EHD 497985 06 47 29 -43 5% 55 81 1 51 De Korte
264 12.04 BM Herxr 18 14 57 +49 50 54 23 1 46 Helisge
264 14.22 AM Herx 18 15 35 +492 50 19 93 7 10 Heise
265 00.03 O0A01653-40 16 57 16 ~41 34 45 a0 8 18 Parmay
265 09.48 G357.7-0.1 17 36 5% ~30 57 00 87 319 agchenbach
265 16.12 Cyg %X-2 21 42 37 +38 05 28 130 2 17 Treves
265 20.40 GE13+1 18 11 37 ~17 10 16 G4 3 01 Taylor
266 03.12 1803478 18 03 39 +78 27 54 a0 7 59 Biermann
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Day Time ‘Target RA Dec SAA Duration Principal
h m Investigator
266  13.02 4U1744-26 17 44 49 -26 32 49 87 10 39 D'Amico
267  13.03 GRi+4 17 28 58 -~24 42 44 83 12 52 Hall
268 04.15 Cyg X~1 19 56 28 +35 03 55 117 5 40 Page
268 12.20 Tycho SNR 22 29 59 463 51 38 114 30 Davelaar
268 17.47 Tycho SNR 00 22 30 +63 51 38 114 10 8 Davelaax
269 06.01 3CH8 02 01 51 +64 35 23 122 4 10 Davelaar
269 12.55 TAU-C2F1 04 52 39 +30 31 12 106 8 38 Bleasker
270 00.15 4U1728-16 17 28 49 -16 55 32 81 12 21 Charles
271 11.20 D143631 16 12 48 +33 59 03 66 27 32 Brinkman
272 20.21 4U2129+47 21 29 35 +47 04 08 122 3 13 Pietsch
273 02.11 HGC 3031 0948 29 +69 00 00 75 4 24 Bleeker
273 08.30 PSR 0833-45 08 33 39 =45 00 192 66 9 36 Zimmermann
273 18.49 PSR 0833-45 08 33 28 -~45 01 04 66 5 21 Zimmermann
274 03.13 G21.5=0.9 18 30 47 -10 36 55 91 3 56 Davelaar
275 04.18 Beta Ori 05 12 08 =08 15 29 109 5 43 oy o1
275 12.23 Crab Nebula 05 31 31 +21 58 54 105 12 37 Brinkman
276 02.13 st Pnt ME Raster 05 24 26 +23 38 20 107 0 47 Brinkman
277 14.15 End Pnt ME Raster 05 31 46 +20 25 29 107 0 47 Brinkman
277 15.46 Crab Webula 05 31 31 +21 58 %4 107 2 1 Brinkman
277 19.58  4112129+47 21 29 35 +47 04 08 121 9 32 Pietsch
279 02.06 EY Cygni 19 52 40 +32 13 3% 107 7 39 Beuermann
279 13.10 MR 2251 22 51 25 =17 50 54 144 24 5 PV/CAL
280 15,17 1822-371 18 22 22 =37 08 03 81 5 32 Mason
280 23.20 (W Ori 05 49 39 ~05 25 34 93 3 51 Magon
281 14.40 1803+78 18 03 38 +78 27 54 64 6 25 Biermann
281 23.26 0851+202 08 51 57 +20 17 57 65 2 04 Willmore
282 16.34 Pairall 9 01 21 47 =58 59 00 114 3 21 Scarsi
282 21.21 WX Hyi 02 08 17 -63 28 13 109 4 0 Mason
283 03.53 1928473 19 27 37 +73 51 14 98 8 6 Biermann
283 14.35 HK509 20 41 12 =10 50 34 113 4 21 Molteni
283 21.50 HO850+13 08 41 31 +12 59 15 67 1 25 Sims
284 04.11 H225-086 22 15 21 =-08 31 38 135 5 32 Maraschi
284 12.45 Fairall 9 01 21 47 =58 59 00 114 2 3 Scarsi
284 16.50 V1223 8GR 18 52 02 -31 17 50 84 7 14 Osborne
285 02.59 H2003+22 20 03 09 +22 31 39 106 6 15 Maraschi
285 11.50 W Uma 09 40 42 +56 07 40 76 7 20 Heise
286 12.16 Pairall 9 01 21 47 =58 59 00 113 7 25 Scarsi
286 22.40 85433 19 09 02 +04 52 00 89 12 19 Watson
287 14.39 OA0538~66 05 37 23 =66 538 26 91 9 5 TOO
288 03.10 88433 19 09 32 +04 52 00 89 10 49 Watson
288 16.15 Fairall 9 01 21 47 =-58 58 59 112 3 26 Scarsi
288 21.48 MR2251-179 22 51 21 ~17 46 00 135 2 54 Pounds
289 02.50 88433 19 09 32 +04 52 00 88 12 17 Watson
290 09.05 vV4107AU 04 16 15 +28 22 43 135 3 7 Brown
290 14.34 Pairall 9 01 21 47 =58 59 00 112 3 1 Scarsi
290 20.35 HR1009 03 34 05 +00 30 14 147 3 4 Barstow
291 02.32 HD45348 06 22 19 ~52 38 13 92 7 25 uv2
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Day Time Target RA Dec 5AA Duration  Principal
h m Investigator

291 11.34 EPS ORI 05 33 28 ~01 09 49 118 5 1 uv3

291 18.21 LMC %~4 05 32 04 ~-66 21 31 92 6 39 Pakull

292 03.25 Sirius B 06 43 44 ~16 38 45 98 25 29 Heisge

293 21.40 HD37128 05 33 28 ~01 98 50 120 14 3 Bianchi

294 19.07 Alpha CM 07 36 21 +05 22 28 92 5 3 Mewe

295 03.00 402030440 20 30 11 +40 48 04 106 0 40 Van der Klis

295 05.%7 4C59.08 07 03 37 +5% 33 34 104 2 41 Btrom

295 12.10 MK509 20 41 12 -10 50 34 102 w2 7 Molteni

295 16.57 Hey %~-1 16 55 44 435 21 35 65 3 20 Trumper

295 22,10 319544319 19 53 38 +31 57 37 97 3 15 Warwick

296 02.37 HNGC 6853 19 57 04 +22 34 53 a7 3 44 Csborne

296 08.08 GRr 288 20 32 37 +18 50 20 104 5 57 Helige

299 16.22  1803+78 i8 02 09 +78 25 42 96 10 42 Biermann

297 21.57 Capella 05 13 060 +45 55 18 125 24 58 PV/Cal

299 01.24 Cygnuas X~3 20 30 03 +40 47 57 104 10 13 Peacock

299 14.22 IC 4997 20 17 30 +16 35 16 97 2 13 Parmar

300 01.40 Y% CONC 08 07 51 +28 17 24 95 2 11 Heise

300 05.%6 E0135.1-7122 01 35 10 =71 27 14 96 2 50 Pyve

300 10.17 ®B0121.9-7335 01 21 52 =73 40 45 24 3 8 Pyve

300 15.45% MR 2251179 22 51 21 =17 46 00 124 5 54 Pounds

3017 14.15 HOB850+13 08 49 48 +12 36 00 83 5 45 Bims

301 21.37 Y% CHC 08 07 51 +28 17 24 96 2 16 Helse

302 02.45 ED112.0~7059 01 12 02 -70 59 46 a5 2 1 Pye

302 05.54 EBO101-3-7301 01 61 20 -73 071 23 93 3 17 Pve

302 10,20 EB0O101.5-7226 01 01 33 =72 26 34 94 3 21 Pye

302 14.14 EB0059.0-7228 00 59 04 ~72 28 56 a3 3 52 Pye

302 18.26 EDOS7.6~-7228 00 57 33 72 28 02 93 5 34 Pye

303 01.27 1MC X-4 05 32 47 =66 24 13 92 4 35 Pakull

303 08.30 SU Uma 08 08 04 +62 45 36 103 32 Evans

303 14.04 E0049.4-7339 00 49 26 -73 39 27 92 2 51 Pye

303 99.37 ¥Z CHC 08 07 51 428 17 23 98 1 40 Helge

304 00.45 PES2155~304 21 55 B8 =30 27 52 103 15 27 Maccagni

305 08.21 3C120 04 29 59 +05 15 00 147 5 29 Tanzgi

305 16,28  4U0033+58 00 33 12 +58 50 59 131 3 47 Horstmann

305 22.41 ¥Z CONC 08 07 51 +28 17 24 100 2 14 Heise

306 03.28 ES0141-G55 19 16 56 =58 45 52 69 4 26 Branduardi

306 10.30 PKS0521-365 05 21 14 =36 30 12 114 4 30 Maccagni

306 16.52 PXS0548-1322 05 48 49 -32 16 56 113 3 8 Maccagni

306 22.13 NGC 6814 19 30 53 =10 27 00 74 10 52 Branduardi

307 07.25 MK 509 20 41 26 =10 54 17 90 4 14 Molteni

307 14.25 AM Her 18 14 57 +49 50 55 82 5 1 Heige

07 21.%6 Y7 CHC 08 07 51 +28 17 24 102 2 4 Helse

308 04.26 NGC 6853 19 587 25 +22 34 45 88 2 30 Pakull

309 00.02 4U2030+440 20 30 38 +40 47 13 99 3 7 Van der Klis

309 05.25% MEN 335 00 03 45 +19 55 30 143 3 24 Pounds

309 11.48 HGC 7469 23 00 44 +08 36 18 126 3 4 Pounds

309 23.13 Y7 CNC a8 07 %1 +28 17 24 104 1 34 Helse

310 02.59 NGC 7213 22 06 14 =47 25 00 92 3 50 Pounds
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Day Time ' Target RA Dec SAA  Duration Principal
h m Investigatory

310 09.06 WGC 526A 01 21 39 =35 19 00 125 6 28 Turner

310 18.26 MR 2251-179 22 51 26 =17 50 54 114 1 58 Pounds

310 22.49 MCG2-58-22 23 02 07 =~08 57 19 120 3 23 Pounds

311 03.56 PHL 380 22 40 12 -04 30 00 116 1 53 Helisge

311 11.08 NGC 4151 12 08 00 +39 40 50 67 6 34 Perola

311 20.18 PGO0O26+129 00 26 38 +12 59 29 146 3 7 Maraschi

312 02.15 ¥Z CHNC 08 07 51 +28 17 24 106 1 11 Heige

312 21.04 MCG8-11-11 05 51 10 +46 25 55 132 1 42 Maraschi

313 01.40 Ton 524A 10 28 47 +29 02 27 78 8 5 Fink

313 11.38 Praesepe 08 37 00 +20 10 00 99 7 35 Schnopper

313 27.25 ¥2 CONC 08 07 51 +28 17 24 108 11 57 Heise

314 11.57 Abell 78 21 33 20 +31 28 13 106 3 4 Osborne

314 18.01  MERH 205 12 19 34 +75 35 15 96 2 B3 Zimmermann

314 23.317 MENW 618 04 34 00 <10 28 36 144 4 40 ¥Fink

315 06.43 g8 Cygni 21 40 44 +43 21 18 109 1 13 Watson

315 19.56  NGC 4151 12 08 00 +39 40 50 70 3 51 Perola

315 17,31 Y2 CNC 08 07 51 +28 17 24 110 2 24 Heise

316 13,57 PES0735+178 07 35 14 +17 49 09 116 5 22 Wilimore

316 21.50  1928+73 19 2B 49 +73 51 44 100 7 38 Biermann

317 07.17 3R2056+493 20 56 00 +49 19 48 101 3 21 Warwick

317 14.32 PKR8O735+178 07 35 14 +17 49 09 117 3 54 Willmore

317 21.10 Y% CNC 08 07 51 +28 17 24 112 1 11 Helse

318 05.04 1LMC %~4 05 34 47 ~66 24 13 91 1 43 Pakull

318 09.34 PKS)735+178 07 35 13 +17 49 09 118 4 23 Willmore

318 16.25 VW Hyi 04 09 29 ~71 25 23 90 3 21 TO0

318 22.30 30111 04 15 01 +37 54 20 156 1 19 Briel

319 02.456 MM 352 00 57 08 +31 33 30 146 i 2 Fink

219 06.03 VYW Hvi 04 09 28 =-71 25 23 90 2 4 Heise

319 11.16 NGC 4151 12 08 00 +39 40 50 73 6 29 Perola

320 08.21 G0921+406 09 22 02 +06 20 45 92 5 28 Pounds

320 16.53 2A1348+700 13 51 52 469 33 16 90 3 55 Pink

320 23,17 RU peg 22 11 356 +12 27 11 105 2 42 Beuermann

3217 04.20 MR2251-179 22 51 26 -17 50 54 103 1 33 Pounds

321 08.22 KT Per 01 33 48 450 41 25 141 i 26 Heise

321 12.45 LMC X-4 05 34 15 =66 38 56 92 32 58 Pakull

323 01.17 NGC 4151 12 08 00 +39 40 50 76 5 58 Perocla

324 04.36 v0332+53 03 31 05 +53 00 36 146 6 26 TOO

324 12.36 NGC 3587 11 11 54 +55 17 31 94 2 54 De Rorte

324 16.44 BG 71 10 38 33 +43 12 38 93 2 20 Pe Korte

324 20.25% Ton 524A 10 28 48 +29 06 00 90 3 31 Bleeker

325 01,11 XY Leo 09 58 57 +17 40 00 92 1 50 Heige

325 04.46 NGC 2811 09 13 48 ~16 06 12 91 3 40 Fricke

325 10.15 Vela SNR 08 16 00 =44 00 00 91 3 0 Smith

325 15.32 vD332+453 03 31 05 +53 00 35 147 3 17 TOO

325 21.20 VW Hyi 04 09 29 ~71 25 23 89 3 1 Heise

326 01.44 WGC 7293 22 26 55 =21 05 40 92 2 27 Van der Klis

326 06.00 BPM 97859 23 09 48 +10 31 00 113 1 10 Heise

326 10.00 AD543-68 05 43 49 -68 23 40 89 6 36 Pakull

326 17.28 LMC X-4 05 32 46 -66 24 13 91 5 11 Pakull
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Day Time Target RA Dec Shh Duration Principal
h m Investigator

327 01.1% KT Pex 01 33 48 +50 41 24 139 115 Helse

327 21.B3 PHL 5200 22 25 54 ~05 34 17 96 14 2 Schnopper

328 14.47 IRaAS I 04 09 42 +05 25 08 165 5 10 TOO

328 22.47 IRAS I 04 13 47 +12 17 36 174 3 58 TOO

329 05.40 V0332453 03 31 14 +53 00 16 147 & 8 TOO

329 14.23 0¥ 169 21 41 13 +17 29 49 91 5 4 Perryman

329 21.38 VW Hyi 04 09 28 77 25 23 a8 & 21 Helse

330 06.20 3A0020-260 00 18 12 =25 59 00 108 3 33 Pye

330 12.10 ©O% 169 21 41 13 +17 29 49 91 4 58 Perryman

330 12.16 0ADG26-328 0% 27 33 =32 51 19 123 5 59 Brinkman

331 14.45% MR 2251-179 22 51 26 =17 59 54 93 2 30 Pounds

331 18.47 0% 169 21 41 13 +17 29 49 3¢ 4 32 Perryman

332 01.33 2a0526~328 0% 27 33 -~32 5% 19 123 & 186 Brinkman

332 09.5%0 MR 2251-178 22 51 26 =17 50 54 a2 5 55 Pounds

332 i8.10 V0332453 03 31 14 +53 00 17 147 5 24 OO

333 02.32  2A0311-227 03 12 00 =22 46 4% 133 a 7 Watson

333 08.11 HD 22049 03 30 34 -09 37 34 147 7 8 Horstmann

333 18.47 PKS2155-304 21 55 58 -30 37 52 75 2 4% Maccagni

333 23.39 VW Hyi 04 09 29 ~T71 25 23 87 7 57 Heizge

334 19.06 PRS0521-365 05 21 14 -36 30 11 120 4 52 Maccagni

334  16.56 PKE0548~322 05 48 50 ~32 16 5& 122 2 44 Maccagni

335 23.44 V0332453 03 31 0% +55 00 38 146 6 43 TOO

336 08.40 11564295 11 56 57 +29 33 24 83 3 58 McHardy

336 14.48 2223-05 22 23 10 =05 12 23 86 3 37 McHardy

336 20.04 TP Ari 02 02 09 +14 58 00 144 2 31 Beuermann

337 00.56 4U2030+40 20 30 38 +40 47 13 83 1 39 van der Klis

337 05.21 V¥ Hyi 04 09 29 -71 25 23 86 1 24 Heise

337 07.55 A0538-66 05 36 44 -67 17 56 a0 9 58 Mc¥ay

337 20.00 2109-09 21 09 28 ~09 01 56 66 3 25 TOO

338 01.49 838 Cygni 21 40 44 443 21 18 95 6 35 Watson

338 10.52 PGI1012-029 10 12 37 =02 53 34 a5 6 00 Magon

339 07.07 PG1257+279 12 57 03 427 54 23 74 2 23 Mason

339 11.02 BE Uma 11 55 10 449 13 06 26 5 36 Schyijver

339 19.04 Lamda AND 23 35 05 +46 11 14 114 i 51 Gronenaschild

339 23.50 vFeige 4 00 17 24 +13 36 00 116 2 40 Heige

340 05.25 11564295 11 56 17 +29 33 24 87 3 23 McHardy

340 11.19 YW Hyi 04 09 29 71 25 23 86 1 33 Heise

340 15.00 2223-05 22 23 10 ~05 12 23 82 3 41 McHardy

340 21.0% TT Ari 02 03 09 +14 58 00 140 2 42 Beuermann

341 00.46 0235+164 02 3% 53 +16 24 03 148 5 9 McHardy

341 08.11 2200+420 22 00 39 +42 02 09 96 9 12 Maccagnl

347 19.48 08514202 08 51 57 420 17 57 124 6 47 #illmore

342 22.34 11564295 11 56 17 429 33 24 89 3 16 McHardy

343 05.25 HMR2251-179 22 51 26 ~17 50 54 81 1 14 Pounds

343 09.01 0235+104 02 35 53 +16 24 05 145 3 19 McHardy

343 14.53  2223-05 22 23 10 =05 12 22 79 3 28 MocHardy

343 20.44 CW1103+4253 11 02 58 25 22 42 29 4 41 Bauarmann

344 04.08 1928+73 19 28 49 +73 51 44 99 7 21 Biermann
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Day Time " Target RA Dac SAA Duration Principal
h m Inwvestigator

344 13.52 MKy 382 07 52 03 +39 19 10 141 7 57 Fink

345 01.06 1MC X-3 05 38 40 -64 06 34 93 6 3 Treves

345 09.25 0235+164 02 35 53 +16 24 05 143 3 26 MecHardy

345 16.07 2223-05 22 23 16 -05 12 22 77 2 45 McHardy

345 21.09 1156+29% 11 56 87 429 33 24 92 3 60 McHardy

346 18.20 280921630 09 21 25 ~53 04 45 81 8 19 Corbet

347 05.05 PSRO031-07 00 31 36 =07 36 33 104 2 55 Bell-Burnell

347  10.45 NGC3783 11 36 33 =37 37 41 73 7 57 Bell~Burnell

347 19.58 MCG5-23-16 09 45 24 -30 43 00 97 4 13 Pounds

348 05.09 0235+164 02 35 53 +16 24 05 141 2 36 MoHardy

348 08.53 ET Cas 01 07 01 +59 48 26 123 5 49 Mason

348 17.09 R1202+31 12 62 05 +31 27 00 95 3 41 Pye

348 23.25 HGC 246 00 44 32 ~12 08 44 102 3 5 De Eorte

349 03.44 I1 2W 1 01 19 30 -01 17 59 116 4 31 Blesker

349 11.42 weC 3227 10 20 46 +20 07 08 112 5 44 Lawrence

3530 17.44 02414622 02 41 01 +62 15 27 132 5 50 Warwick

351 02.02 ®EC 4151 12 08 01 +39 41 01 98 6 29 Pounds

351 09.47 HZ 21 12 11 24 +33 42 00 96 2 15 Helsge

357 13.14 uz 34 12 53 00 +37 34 00 90 2 2 Haige

351 17.10 30273 12 26 33 +02 19 26 20 7 50 Tarner

352 032.13  4U2030+40 20 30 38 +40 47 13 15 123 Van der Xlis

352 07.20 MR2251-179 22 51 26 ~-17 50 54 72 2 9 Pounds

352 11.02 111 2w 2 00 08 00 +10 42 00 100 3 5% Blesher

352 17.45 ©NEC2922 09 43 17 -~14 05 42 110 6 4 Turner

353 01.58  1215+303 12 15 21 430 23 40 95 7 57 Maccagni

353 12.35 ¥NGC 68388 20 10 17 +38 12 15 70 3 00 Wendker

354 01.53 NGC 6883 20 10 17 438 12 15 70 8 02 Wendker

355 02.33 4001154634 01 15 14 +63 38 38 120 M1 Staubert

355 15.33 cCas A 23 21 11 +58 52 00 106 15 27 PW/Cal

356 09.30 X Per 03 51 15 +30 54 01 151 2 4 Robba

356 13.55 HD 121130 13 49 58 +64 58 11 100 3 7 Bedford

356 19.01 HNGC 4096 12 03 29 +47 45 13 107 3 3 Gioia

356 23.34 NGC 4490 12 .26 09 +41 54 56 100 3 37 Gioia

358 12.492 V0332453 03 31 14 +53 00 24 138 3 23 jiee

358 1%.08 M2 09 51 52 469 54 58 123 20 44 Bieyrmann

359 18.40 V0332453 03 31 14 453 00 24 138 3 50 TOO

360 00.37 NGC 5005 13 08 38 +37 19 25 94 2 55 Giolia

360 05.17 HNGC 4244 12 14 59 +38 05 06 104 1 58 Giola

360 08.46 NGC 4656 12 41 33 +32 27 @0 97 1 54 Giola

360 11.52 NGC 4395 12 .23 21 +33 49 22 101 313 Gioia

360 16.19 HD 111812 12 49 16 +27 48 44 94 1 28 Zwaan

360 18.51 HGC 4559 12 33 29 +28 14 23 a7 4 01 Giolia

361 19.20 MR 2251-179 22 51 26 =17 50 54 63 1 32 Pounds

361 22.56 NGC 693 01 47 54 +05 54 53 112 3 9 Paacock

362 03.04 PGO134+070 01 34 28 +07 01 09 109 2 51 Mason

362 08.26 EG 187 12 54 36 +22 18 00 92 5 6 Helse

362 17.20 HGC 3991/4/5 11 54 57 +32 37 39 109 11 30 Gavagzi

363 067.40 HT Cas 01 07 01 +59 48 26 115 4 50 Osborne
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SAA

Day Time Target RA Dec Duration Principal
h m Investigator

363 14.49 HWGC 4725 12 48 00 +25 47 20 26 1 27 Gioia
363 17.27 RGC 4565 12 33 82 +26 15 50 99 2 3 Gioia
363 22.08 V0332453 03 37 14 +53 00 24 135 2 33 TOO
364 03.22 3R1146-118 11 46 29 ~-11 51 22 96 3 10 Pye
364 07.29 331030-346 0 33 36 ~3% 42 00 99 7 30 Pye
3564 19.53 SU UMA 08 08 05 +62 45 36 135 307 BEvans
365 12.56 MERN 290 15 34 45 +58 04 00 89 1 52 Bleeker
365 16.07 MKN 474 14 53 05 448 52 47 20 2 51 Blesker
365 20.56 8as7 13 06 00 +29% 30 00 96 28 2 McEechnie
002 03.25 11 2w 1 01 19 30 -01 18 00 o8 2 20 Bleeker
002 08.24 V0332453 93 31 15 +53 00 24 133 2 56 TO0
602 13.20 HD 224801 23 58 12 +44 58 00 o8 4 2 Perrari
002 19.05 3A0316-442 03 16 12 ~-44 16 34 a7 2 44 Pye
003 ©0.11 HGC %88 02 33 00 «09 34 30 100 2 59 Fricke
003 05.43 MRM 590 02 12 05 -00 59 57 108 329 Bleeker
003  12.06 4U2030+40 20 30 38 440 47 13 68 4 26 Yan der Klis
004 ©8.52 A1060 10 34 30 =27 16 00 107 7 8 Schnopper
604  18.47 3a0729+103 07 28 43 +10 02 46 185 5 48 Pye
005  02.32 WGC 4361 12 21 35 ~18 30 31 20 3 Osborne
005 08.08 A1367 11 41 33 +20 06 52 115 g 51 Schnopper
005 18.35 HD 115383 13 14 18 +09 41 06 90 2 49 Pallavicini
005 23.01  3¢273 12 26 33 +02 19 43 99 14 16 Grewing
006 15.32  4U0033+58 00 33 12 +58 51 00 105 12 Van Pavradiis
006 21.34 CW 1103+253 11 02 58 +25 22 42 128 8 5 Beuermann
007 08.40 V0332453 03 31 15 +53 00 24 129 3 22 TOO
608 02.19 3C120 04 30 31 +05 15 00 137 1 33 Tanzi
008 05.55 Lamda AND 23 35 06 +46 11 14 91 6 31 Gronenschild
008 23.55 . CW 11034253 11 02 58 +25 22 42 128 7 12 Beuermann
009 09.40 NGC 4581 12 35 36 +01 43 00 100 6 15 Peacock
009 18.46 "4U0352+309 03 52 15 +30 54 01 133 1 40 Robba
009 23.01 1928+73 19 28 49 +73 51 44 96 7 30 Biermann
010 08.45 V0332453 03 3% 15 +53 00 24 127 5 46 TOO
010 19.15 -4D0352+309 03 52 15 +30 54 01 132 1 8 Robba

~ 010  22.55 .HD 127762 14 30 G4 +38 31 34 91 2 03 Zwaan
011 20.54 0109+49 01 09 05 +49 12 40 103 1 23 Miller
012 01.31 HD 4614 00 46 03 +57 33 03 103 2 16 Pallavicini
012 08.08 4U1036~56 10 36 10 =56 33 00 93 0 35 Van Pavadiis
012 10.5%1 E0336-358 03 36 54 -35 41 00 100 7 35 Mason
012 20.53 HD133029A 14 58 54 +47 38 00 9z 2 24 Perrari
013 00.37 0©p 208 14 04 46 +28 41 29 94 4 29 Cavaliere
013 07.38 vpuppis A 08 21 392 -42 49 00 115 11 31 Aschenbach
013 21.46 1309-057 13 09 02 ~05 36 07 94 13 34 Schnopper
014 13.00 HD 115521 13 15 04 +05 43 58 98 g 25 Bedford
015 18.51 HD 13174 02 06 34 +25 42 15 104 0 54 Zwaan
015 22.18 400115463 01 15 14 +63 28 38 106 4 45 Staubert
016 06.44 11474245 11 47 44 +24 34 34 125 8 51 Willmore
016 17.26 E1352.2+1830 13 52 12 +18 20 58 96 5 49 Stewart
017 00.39 HD 124897 14 13 23 +19% 26 30 92 5 26 Pallavicini
017 09.20 11474245 11 47 44 424 34 34 126 & 21 Willmore
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Day Time Target RA Dec SaR  Duration Principal

h m Investligator
017 17.37 EBD 118100 13 32 07 08 05 06 92 2 42 Pallavicini
017 22.55 HD 20630 : 03 16 44 +03 11 18 110 1 47 Pallavicini
018 04.00 BE Uma 11 55 10 +48% 13 03 125 1 49 Cole
018 09.43 11474245 11 47 44 +24 34 34 127 5 21 Willmore
018 17.56 BRE Uma 11 55 10 449 13 03 125 1 47 Cole
019 09.30 3A0004+725 00 04 17 +72 31 19 101 4 13 Pye
019 15.52 V0332+53 03 31 15 453 00 24 119 2 59 OO
079 21.48 BE Unma 11 55 10 449 13 03 126 1 12 Cols
020 01.40 PEST1063-006 11 03 58 =00 36 36 131 6 9 Bergeron
020 10.3%  HGC 4690 12 46 00 -41 02 02 90 27 45 Manzo
021 15.15 HGEC 4507 12 32 54 -39 38 02 95 5 45 O
021 23.4%1 HD 81759 09 25 01 =22 07 25 134 T
022 04.00 ©D 18322 02 53 59 =09 05 52 96 2 30
022 08.586 v0332+453 63 31 15 +53 00 24 117 4 41
G623 03.34 PSRINE5-52 10 55 49 «52 10 44 100 13 16
023 20.38B V0332453 03 31 15 #8531 00 23 116 9 34
024 09.22 4U0316+41 03 16 30 +40 50 00 112 & 2
024 16.33 HGC 1275 03 16 30 +41 20 11 112 9 51
025 03.32 3a0316+414 03 12 50 41 20 00 111 & 51 Branduardl
025  11.58 1426 03 16 30 +42 04 5% 111 7 8 Branduardi
025 23.10  4U0352+309 03 52 15 <30 54 01 117 7 08 bl
027 01.33 MCGB-11-11 05 51 10 +46 25 55 137 1 10 Mavaschi
027 05.37 MEKN 348 00 46 G4 +31 41 (4 79 8 54 Bergeron
027 17.4 3Cc11 04 15 02 437 54 21 121 2 15 Briel
627 22.47 MRW 205 12 19 34 475 35 15 116 2 8 Fimmermann
28 04.00 PKS 1136~13 11 36 38 =13 34 09 125 11 35 Bergeron
028 18.30 2R13484700 13 51 52 469 33 16 111 3 17 Fink
029 00.44 PES 1217+23 12 17 38 +02 20 21 125 3 5% Zimmermann
022 07.08 0916+86 09 16 17 +86 25 15 111 2 52 Witzel
029 12.10  3A1344-325 13 44 58 =32 35 02 91 3 50 Pya
2% 18.24 3¢ 273 12 26 32 +02 19 27 123 4 01 PY/Cal
030 16.38 EPS CRA 13 B5 21 =37 1410 26 89 3 7 Helge
030 22.20 HE1136~13 11 36 3% «~13 34 08 128 5 57 Bargsron
0631 08.07 HD 16157 02 32 28 =44 00 36 74 1 43 Pallavigind
831 13.57 HD 72905 08 34 46 +65 11 41 132 1 50 Pallavicini
G637 18.22 HD 2905 00 30 08 +62 39 22 91 2 50 Fwaan
031 23.3% 281219+305 12 18 33 +30 23 24 131 3 13 Warwick
332 04.38 HGC 5548 14 15 42 +25 22 00 106 3 50 Branduardl
032 11.04 MEN 421 11 01 39 +38 28 00 145 3 54 Warwick
032 17.45 HMEW 501 16 52 13 +39 47 00 80 3 53 Warwick
033 01,01 IMC %-2 05 21 17 =72 00 22 84 6 57 Pakull
033 11.44 MW 421 11 01 32 +38 38 00 145 2 38 Warwiok
633 17.17 2812194305 12 18 34 +30 23 24 133 12 53 Warwick
034 12.02 MEN 501 16 52 14 +39 47 00 81 2 23 Warwick
334 16.730 NGC 5033 13 91 09 +36 52 00 122 3 5 Pounds
634 22.01 NGC 4593 12 37 01 -05 04 00 123 2 38 Pounds
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" p3s

Day Time Target RA Dec 8ah Duration  Principal
h m Investigator
23.47 ¥V Pup 08 12 52 =~18 53 54 142 2 54 Osborne
036 05.46 281254-690 12 54 21 =69 01 07 86 6 17 Peaacock
036 14.03 PG 1524+438 15 24 10 443 51 59 99 2 14 HMagson
036 17.45 MKW 501 16 52 14 +39 46 59 82 4 5 Warwlck
037 00.55 MKN 421 11 01 40 438 27 59 147 2 55 Warwick
037 06.24 24121943905 12 18 34 430 23 285 135 3 21 Warwick
037 13.08 mMEm 79 07 38 47 +49 5% 50 141 1 22 Pounds
038 05.48 08514202 08 51 03 +20 09 26 172 4 45 Willmore
038 14.32 MEN 876 i6 13 48 +65 50 00 98 g 18 Pounds
039 00.48 0014481 00 14 03 481 18 27 99 3 1 Witzel
039 06,35 085143202 08 51 03 +20 09 26 171 4 25 Willmore
039 13.34 ED 20902 03 20 44 +4%9 41 06 101 €& 48 UV 4
039 22.40 2353+81 23 53 S8 +81 36 11 98 2 b2 Witzel
040 06.20 08514202 08 51 03 +20 09 2 170 4 24 Willmore
040 14.07 ©1417 07 10 03 +43 54 26 139 5 29 Cavalliere
041 00.05 4C55.16 08 21 04 +55 44 41 138 1 45 Cavaliere
041 04.25% JIE0643-1648 06 43 04 -16 48 25 128 5 19 Beuermann
042 01.10 Omega Cen 13 23 48 ~47 23 00 99 13 45 Koch-Miramond
042 18.09 4U1323-62 13 23 04 61 48 00 92 2 5 Van Paradijs
042 21.20 3mr1239-599 12 3% 07 ~-59 55 47 97 219 Warwick
643 02,12 THEG643-1648 06 43 04 16 48 25 127 0 44 Beuermann
043 06.07 0754+100 07 54 23 +10 04 39 154 7 29 Maccagni
043 16.47  IR0643~1648 06 43 04 ~16 48 25 127 2 22 Beuarmann
043 21.47 £1149.4~6209 11 48 15 -2 15 00 100 5 21 Bignami
044 05.28 4U1322~42 13 22 32 =42 45 30 104 117 Molteni
044 18.25 3A1431-409 14 33 34 ~40 59 32 94 13 25 McHardy
045 19.32 4U0115+63 01 15 14 +63 28 38 86 4 14 Staubert
046 05.15 Vela X-1 09 00 13 =40 21 25 125 2 30 Peacock
046 10.53 0300+470 03 00 10 +47 04 33 91 2 17 Biermann
046 15.45 Cen X-3 11 19 062 =60 20 57 105 11 44 Peacock
047 06.05 Vela X-1 09 00 13 =40 21 25 125 2 48 Peacock
047 11,30 4U1547-49% 15 43 34 =47 30 59 84 5 30 Peacock
048 19.22 Vela X-1 09 00 13 =40 21 25 125 1 54 Peacock
049 08.52 Vela X-1*% 02 00 13 =40 21 25 125 3 38 Peacock
049 14.18 Pleiades 03 45 00 +23 58 00 90 i3 5 PV/Cal
050 05.35 vVela X-1 09 00 13 40 21 25 125 2 49 Peacock
050 11.22 8N1006 West 14 59 07 =41 51 23 94 77 Pye
059 18.53 SH1006 East** 15 00 14 =41 39 47 94 9 36 Pye
051 05.50 RCW 86** 14 38 11 =62 12 00 90 4 55 Peacock
051 12.38 HD 127493% 14 29 08 -22 29 35 108 2 0 De Xorte
051 16.44 RA2147% 15 58 5 +16 0% 00 96 & 5 Morini
052 00.23 - MKN 29845% 16 03 22 +17 56 06 95 31 Peacock
052 06.23 Vela X-1*%% 09 00 13 40 21 25 125 2 5 Paeacock
052 10.39 MEN 2091%* 15 52 54 +19 20 19 28 5 57 De Korte
053 07.10 .Vela X-1%% 09 00 13 =40 21 25 125 2 15 Peacock
053 12.30 RCW 8b6** 14 39 36 ~-62 22 00 91 3 43 Peacock
053 17.46 H1626+01 16 23 12 +01 52 11 89 1 45 White
053 21.17 G292.0+1.8 11 22 20 =58 58 59 109 7 34 Fitton
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Day Time ‘Target RA Dec SAA Duration  Principal
h m Investigator

054 07.15 1538+149 15 38 31 +14 57 25 102 g 7 HMaccagni

054 18.55 HD 30945 04 45 22 ~17 01 23 92 2 50 Bedford

058 00.49 30279 12 53 35 «~05 31 07 139 8 21 Cavaliere

055 10.55 M13a 16 39 54 +36 33 01 93 4 35 Birkinshaw

055 18.15 4U0352+309 03 52 1% +30 54 01 87 2 3 Robba

055 22.4D0 400115463 01 15 14 +63 28 37 79 3 29 Staubert

056 04.43 E0731.4+3158 07 31 26 +31 58 47 133 6 21 Horstmann

057 00.55 N2146 06 10 45 +78 22 30 104 3 25 Fricke

057 06.00 H1659+44 16 59 00 +44 28 12 91 1 48 White

057 08.38 Her 1/2 17 15 00 4506 13 00 90 24 07 McKechnie

058 15.58 MKN 291 15 52 54 +19 20 20 103 5 02 Willmore

059 23.06 GR 275 16 20 30 +26 02 24 a8 6 19 Heige

059 09.06 H1642+11 16 42 05 +11 51 00 92 1 24 White

059 13.18 1308+326 13 08 08 +32 36 54 138 4 4 McHardy

059 19.45 BRCW 86 14 38 11 =62 22 20 96 3 24 Peacock

SAR : Solar Aspect Angle

Uv1,2,3,4 : UV Star observations: calibration of filter UV Sensitivity

TOO : Target of Opportunity

IRAS I Strong unidentified IRAS Source } EXOSAT ‘blank field®
1T NGC 2982, large IR excess detected by IRAS ) calibration

PV/Cal : Performance Verification/Calibration target

&
k&

: LE1 only because of solar proton event of 16.2.84.

LE1/GS only because of solar proton event of 16.2.84.

Note that the durations of some 'long' observations have been modified
in this listing because of an incorrect inclusion of perigee pass
times in the previous listing.



Circulax Title
No.
g4t Hercules X-1
3842 Supernova in
WNGC 5236
3850 GK Persel
3854 MXB 1730-335
3858 41 1543-45
3872 GX 1+4
3882 4U1755-33
3887 42129447 =
V1727 Cygni
3893 V0332453
3902 V0332453
3906 V3332453
3912 V0332453
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IAU (EXOSAT) TELEGRAMS

Comment

Anomalous X~ray behaviour
Multi-waveband observations
3518 periodicity during an
outburst

Active, type 1 bursts
Accurate position, ultra-
goft spectrum

Unexpected low X~ray state:
£ 4 UFU

Periodic dips in intensity

Unexpected low X-ray and
optical state

Accurate position, and flux

Discovery of 4.4s period

Unexpected brightening

Orbital parameters determination

hathors

EZOSAT Tean

¥W. Wamsteker

M. Watson, B. Smith
EXOSAT Team

G. Pollard, W. White
P. Barr, L. Stella

R. Blissett, EXOSAT
Team

R. Hall, J. Davelaar
EZOSAT Team

N, White, A. Parmar
K. Mason

W. Pietsch, H. Steinle
M. Gottwald

J. Davelaar,

R. Blissett, L. Stella
M. McKay, N¥. White,

J. Bleeker

L. Stella, ¥. White

A.N. Parmar
R.J. Blissett
T. Courvoislier
L. Chiappetti

M. White, J.Davelaar,
A.H. Parmar, L. Stella
M. van der Klis
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OBSERVATORY TEAM

Ext.
David Andrews Observatory Manager 705%
Julian Sternberg Observatory Software 703
Julian Lewis System Software/HP Computers 702
Christine Durham On~board Software 112
Mike McRay Mission Planning/Duty Scientist 707
paul Barry puty Scientist 715
Lucio Chiappetti " 717
Thierry Courvoisier " 711
Jaap Davelaarxr " 710
Paoclo Giommi " 715
Manfred Gottwald " 758
Julian Osborne " 714
Arwvind Parmay " 716
Luigi Stella h 716
Anne Fahey Data Assistant 709
Linda Osborne " " 713
Suganne Ernst # " 713
Sandra Andrevws Secretary 704

*pDirect dialling to any extension, prefixed by 886, ig possible,
eg. 06151-886~705

rersonnel Changes (from 01.01.84 to 29.02.84)

- Dr R.J. Blissett has resigned his position as EXOSAT Duty
Scientist, effective from 01.02.84.

- Susanne Ernst has been recruited as a data~-assistant.
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Duty Scientists® Profiles

The profiles of the current EXOSAT Duty Scientists with whom the
astronomical community interact are given in the following few
pages. Their background, their tasks within the observatory and
their current research interests are described. They are all
employed by the Agency on one year but renewable contracts with
the status of Research Pellows. Their principal r8le is to ensure
the smooth scientific operation of EXOSAT in part by providing
services and assistance to observers. However, as vyoung scien~
tists with Ph.D's or egquivalent, they are expected to maintain
their scientific interests in order to provide the proper service
to other sclentists and to be able to pursue their scientific
careers, {(eventually for the majority, outside the Agency) after
termination of EXOEAT operations.

Paul Barr

Paul graduvated from University College London in 1975, and
obtained his Ph.D in 1979 with a thesis entitled 'An Investiga-
tion of Compact Extragalactic X¥-ray Sources' while at the Mullard
Space Science Laboratory, where he was involved in the analysis
of Ariel V and Copernicus data from observations of X-ray binar-
ies, clusters of galaxies and active galactic nuclei. Following
his Ph.D he carried out post-doctoral research at UCL, princi-
pally on Seyfert Galaxies, and was a guest observer on the IUE
and IRAS satellites. He joined the EXOSAT Observatory Team in May
1983, some three weeks prior to the EXOSAT launch.

Within the EXOSAT team, Paul is responsible for the evaluation of
both long and short term background variatione of ME/GSPC data
and is designing and developing a general purpose spectral
fitting algorithm.

Paul's research interests are in the area of Active Galactic
Nuclei. He is currently working on the analysis of GSPC data from
observations of M87 and the Virgo cluster, and on data obtained
from recent observations of the rapid burster 1730-333, which is
providing new insight into the physics of accretlon discs in
X-ray bursters.
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Lucio Chiappetti

Lucio graduated in Physics at the State University of his native
Milan in 1979 with a thesis on Ultraviolet {IUE)} Observations of
celestial X-ray sources (Cyg X~1, Am Her, SMC X~2). He spent one
year at Mullard Space Science Laboratory with the support of a
grant from the Italian National Research Council (CHR), working
on Ariel 5 X-ray observations. He returned to Milan University
for one year and then to MS8SL for a further 9 months, parsulng
hig interests in both X-ray and UV wavebandsg, with studies of
black hole candidates, cataclysmic wvariables and low mass He-ray
binaries. In June 1982 he joined the staff of the Institute for
Cosmic Physics of the CNR (Milan), from where he is on leave of
absence.

He joined the EX0OSAT Observatory Team in July 1982. His main pre-
launch activity was concerned with the ground calibration analy=-
sis of the CMA's at ESOC and at the Coswmic Ray Working Group
{Leiden), and he continuously supports all aspects of the CMA
calibration, including point spread function, sum signal analy~
sis, linearisation, the effective area and the UV contamination.

Lucioc ig involved in a number of BXOSAT »0-1 proposals, both with
his former institution and within the framework of wider
collaborations, including galactic and extragalactic targets (Cyg
%¥-2, the black hole candidates GX339-4 and LMC ¥%-3, some
cataclysmic variables, the Seyferts 3C 120 and MCG 8~11-11 etc.),
and is actively participating in the analysis of the data. He is
also working on the establishment of the EXOSAT data base.

Thierry J.~L. Courvoisier

Thierry, born and educated in Geneva, recelived his diploma in
Physics from the Federal Institute of Technology in Zurich and
developed his interest in Astrophysics at the Institute for
Theoretical Physics of the University of Zurich, where he obtai-
ned his Ph.D with a thesis on ‘Neutrino Transport and Neutrino
Luminosity in Supernovae' in 1980. His immediate post-doctoral
activity represented a complete change to EXOSAT attitude
manceuvre software development at BEOC, until he returned to
‘Astrophysics’ by joining the EXOSAT Obsgervatory Team in January
1982,

Prior to the launch of EXOSAT, Thierry participated in ground
calibration measurements and data analysis of the GSPC and he
designed, developed and commissioned the GSPC automatic analysis
software. In the operational phase, he has full responsibility
for the GSPC calibration.
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For the past three years, Thierry's main research interest has
been 'in the area of Active Galactic Nuclei. Together with a
colleague at the University of Zurich, he has developed a model
describing the owverall spectrum of AGN's and now plans a test
series of correlated AGH observations using EXOBAT, radio,
optical and IR facilities. He is algo analysing EXOSAT data on
X-ray bursters, particularly 281636~536 for which he has
demonstrated a good agreement with the accepted wmodel of a
nuclear flash on the surface of a neutron star, even though the
EXOBAT observation gave quite different results to previous
ohservations.

Jaap Dawvelaar

Jaap's involvement with X-ray Astronomy dates back to 1974, when
he joined the Cosmic Ray Working Group at the University of
Leiden and carried out research on local superncva remnants {eg.
NP5, Lupus loop). He obtained his Ph.D in 1979 with a thesis on
'Structure in Galactic Soft X-ray Features'. From 1979-1982 he
was in receipt of an ESA Research Fellowship at the Space Science
Department of ESTEC where he participated in the development of
imaging gas scintillation proportional counters for use in X-ray
astronomy. He joined the EXOSAT Observatory Team in BApril 1982.

Prior to the launch of EXOSAT, Jaap was involved in the ground
calibration measurements and data analysis of the LE telescopes
and assoclated software development. His present responsibilites
are the calibration and analysis of telescope data with
particular emphasis on the PSD aspects.

Jaap's main research interests 1lie in the area of supernova
remnants and their interaction with the interstellar medivm, com-
pact objects in SNR's and binary systems. In particular, he is
currently working on the analysis of data from observations of
the ZX-ray transient V0332+53 for which EXOSAT provided an
accurate position leading to optical and IR counterparts, the
Tycho SNR, and GX1+4 where a large change in the rate of mass
transfer has been ohserved.
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Paclo Giommi

Paolo obtained his doctorate in Physics at the University of
Milan in 1980 with a thesis entitled 'The contribution of
discrete sources to the diffuse X-ray background’. After a short
continuation of his research in Milan, he joined the High Energy
Astrophysics Division of the Harvard-Smithsonian Center for
Astrophysics in Cambridge, Massachusetts and was involved for two
years in the analysis and scientific interpretation of the
results of Einstein Satellite cobservations. He joined the EXOSAT
Observatory Team in Septembey 1982,

Paolo's main research interest lies in the field of extragalactic
¥-ray astronomy and he has participated in several studies of
Quasars, Seyfert Galaxies and BL Lac objects, particularly
concerning X-ray variability, red shift and luminosity digtribu-
tions of 080°s, cosmologicial evolution of AGN's and BL lac
objects and correlation between X-ray and other waveband
luminosities.

Within the EXOSAT team, Paoclo is involved in the study of extra-
galactic X~ray sources and the establishment of the BAOSAT X-~ray
data base. Specifically, he is currently concerned with an X-ray
study of the galaxy M83 observed shortly after the supernova
EVANS explosion, X-ray emission and variability of a possible
X-ray counterpart of the X -ray source Geminga and of BL Lac
obijects.

Manfred Gottwald

Manfred received his diploma in Physics from the University of
Munich in 1979 and then spent 3 years at the Max Planck Institut
fiilr Extraterrestrische Physik in Garching working on the analysis
of CoS-B data, specifically related to the interaction between
cosmic rays and the interstellar medium. He obtained his Ph.D in
1983 with a thesis on 'Galactic Gamma Rays and the Interstellar
Medium' and joined the EXOSAT Observatory Team in July 1983 one
month after the launch.

Within the EX0SAT team, Manfred is responsible for the determina-
tion of the collimator response for ME/GSPC and their misalign-
ment, and the design of analysis software for experiment/OBC
modes incorporated post-launch.

Together with former colleagues at MPI, he is involved in a study
of the X-ray binary system 4U2129+47. Because of EXOSAT's ability
to perform long continuous observations, the X-ray emission has
been observed over at least one binary orbital period and coupled
with correlated optical data it has been demonstrated that
4U2129+47 has entered a previcusly undetected 'quiescent' state.
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Julian Osborne

Julian graduated in astronomy from University College London in
1977 and spent the following 5 years at the Mullard Space Science
Laboratory working on the pre-launch calibration and post-launch
analysis of data from the soft X-ray telescopes on Ariel 6. He
joined the EXOSAT Obgervatory Team in October 19832.

Within the Observatory Team, Julian was reponsible for the gpeci-
fication of many of the real time graphics facilities available
to observers and he is presently concerned with GEPC spectral
fitting definition and LE automatic analysis seftware
maintenance.

Julian’s current research interests lie in studies of AM Her and
related objects eg. V1223 Sgr, EX Hya, 1E2203+22, ¥V Pup. Simul-
taneous X-ray, optical and TUER observations of 2203422 including
an EXOSAT grating measurement provide high guality data on the
relative luminosities of the wvarious spectral components. X-ray
periodicities in the data from DY Her objects have been observed,
some at the optical period, some not. The simultaneocus X-ray/
optical observations will provide information on the geometry and
structure of these binaries.

Arvind Parmar

Arvind obtained his Ph.D in 1982 from University College London
(Mullard Space Science Laboratory) with a thesis on 'X-ray
emission from Hercules X-1 and OA01653-40 and X-ray Spectroscopy
of Solar Flares'. His research at M3SSL involved the analysis of
data from the Ariel 5, Copernicus and SMM satellites, guest
observations with the Einstein satellite and optical observations
from the South African Observatory. He joined the EXOSAT
Obgervatory Team in July 1982.

Within the EXOSAT team, Arvind Thas designed, developed and
commisgioned much of the ME interactive analysis software avail-
able presgently at the Observatory, and hag participated in the ME
automatic analysis program development and the calibration of the
ME.

His current research interests are in the areas of X-ray binaries
and stellar coronae, combining his background in cosmic and solar
physics, and in the application of crystal spectrometers, similar
to those flown on SMM, to extra-solar astronomy. He is actively
involved in the analysis of data from EXOSAT observations of Hex
X~1 with initial results presented at the recent Florence
Meeting, and is carrying out a detailed phase resolved spectral
study of the 38s pulsar OA01653-40. Data Ffrom observations of
4U1755-33 and V0332+53 is also being analysed.
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Luigli Stella

Luigi was awarded a Doctorate in Theoretical Astrophysids by the
University of Rome in July 1980 for a thesis on ‘Some Agpects of
the Physics of Collapsed Objects'. From October 1980 to April
1981 he continued his theoretical work on wmodels of galactic
X~-ray sources and cosmology at the International BSchool for
Advanced Studies {Triegste, Italy). In May 1981 he Joined the
High Energy Astrophysics Division of the Harvard-Smithsonian
Center for BAstrophysics in Cambridge, Massachusetts where he
worked on the analysis and the theoretical interpretation of
Einstein X-ray observations of globular cluster sources, AM Her-
type objects and the unique source 88 433, particularly the
precise characteristic of the time wvarlability of these sources
in different X-ray energy bands. Lulgli carried on at the same
time his theoretical study of magnetic field instabilities in
accretion disc models.

In October 1982 he joined the EXOSAT Observatory Team and has
contributed to software development for the analysis of EXOSAT
data, especially in the field of time-variability analysis, and
to the establishment of the EXOSAT data basge.

In the past few months Luigi has been involved in the analysis
and interpretation of EXOSAT observational data from the
transient X-ray source V0332+53 and from AM«Her type objects. The
detailed analysis of the ghort-term flux variations from V0332453
led to the discovery of a composite type of wvariability consis-
ting of 4.4sec coherent pulsations together with a Cyg X-1 type
of aperiodic flickering.
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Noteg on the ME Auntomatic Analysis

These notes describe the main changes in the current ME Automatic
Analysis with respect to the formal documentation (FOTH - Igsue 1)
and are intended to aid observers with the interpretation of the auto
output and to highlight areas where the analysis is less than compre-
hensive. Updates to the FOTH will be issued as and when available.

The initial analysis output has been expanded and improved to list
the HT settings and spacecraft pointing position for each observa-
tion on a FOT.

Power spectral density and auto-corrslation plots have been removed
from the HK analysis because of misleading results causged v the
sample multiplexing of the scientific channels.

The auxiliary data output now lists the spacecraft roll angle and
the RA and DEC of any offset guadrant. Note that in the experiment
status section position mon.1 refersz to the offset on half 2 and
vice-versa.

A modification has been made to the method of background subtrac-
tion. Prior to launch it was assumed that a gimple subtraction of
the counts in an offset half experiment would provide a good
estimate of the background in an aligned half. In practice, for an
observation of a blank field, if the counts in half 2 are subbtrace
ted from those in half 1, a residual counting rate of 8-10 ct s~ 1
remaing. In order to correct for this in the energy data analysis
the standard background spectra stored in the CCF are used to
provide an estimate of the residual counting rate over the channels
of interest. This correction factor is then applied to the data
after the counts in an offset half have been subtracted. The likely
uncertainty in this process seems to be about 1~2 /8 in Argon
between 2 and 10 keV. A better estimate of the source strength can
be obtained using slew data to derive a local set of correction
factors.

The channels used to construct the time profiles have been changed
in order to provide more useful plots. Except for extremely hard
and bright sources almost all the observed source counts will be
in the lower half channels of Ar and Xe and the channel ranges
chogen by the program have been modified to reflect this.

In wversion 1.1 the intensity distributions have been rescaled so
that binning problems do not cause the occasional ‘spilkes’ in the
distributions seen in the earlier versicon of the auto.



32

7. Plots of counts against channel have been expanded so that 4 sets
of plots {instead of 3) are now produced. These are for source and
background, background, source with background subtracted and
source corracted for particle background differences {see above).
All spectra are now corrected for dead time losses and the
correction factor is given below the listing of the spectra. Note
that for a typical background or weak source observation the
correction factor is 1.09 and for the Crab Webula it is 1.40 at the
nominal 4096 Hz sampling.

8. & listing of the calibration data for each counter is giwven. This
igs primarily of use in ensuring that users® sgoftware correctly
decodes the revised CCF. Wote that the reavised CCF is not yet
available on the FOTa.

9. Spectral fitting is not currently included in the ME auto analysis.
This is because of software modifications needed to reflect the
changes made to the CCP. These will be implemented shortly.

10.1If a source has a known period the auto analysis can fold the data
over a range of periods close to the known period. The program then
outputs folded light curves at a period corresponding to the maxl-
mum calculated chi-square. However, the best estimate of the period
at the epoch at which the observation was made must be known at the
time of suto~running. Therefore cobservers who have an EXOSAT obser-
vation of a known pulgar are requested to inform the Duby Sclentist
planning the orbit of the period, such that the period folding can
be correctly scheduled when the auto analysis is run.

A. Paxm&g
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A GUIDE TO THE LE CCF

1. Intyoduction

Some information 1s presented here to ald EXOSAT observers in the
uge of the Low Energy Telescope Current Calibration File to
process scientific data. For the layout of the CCF readers are
referred to the EXOSAT Observers Gulde Part IITI (the Final
Observation fTape Handbook, referred to below as "the FOTH™),
section 3.7.1, Rev.1.

This document gives an overview of the contents and omissions of
the current CCF, what is weant by "current data®, whether the
data is preliminary or final and includes a few suggestions on
how to use the data.

It is intended to print update notes (when changes to the CCF
content are made) and gpecific documents concerning:

- the CMA effective area (in preparation)
- the CMA point spread function

- the CMA sum signal and lts use

- the PSD effective area

- the PSD point spread function

- the PSD energy resolution

- the grating

2. The "current”™ calibration data

This document refers to the CCF contained on the latest FOT's
produced at the time of writing.

The overall SHF key is the time from which the data is wvalid and
refers to the beginning of the mission (early experiment switch
onj.

It should be stressed that ALL the data in the CCP 1s based on
GROUND CALIBRATION measurements. The times indicated for the
single data types refer either to the beginning of the mission,
or to the time when the data was put into the file. They are not
relevant and can be ignored.

A1l the data in the CCF 4is VALID FROM THE BEGINNING OF THE
MISSION. However not all of it is yet in a final form (future
calibration updates - see FOTH Sect. 5 ~ will still refer to the
beginning of the mission, ie. replace the current values).



Changes in the CCF are described below to enable observers to
relate the CCF contents of a FOT to a particular stage of the
calibration analysis.

Not all the changes have been recorded in the Calibration
History, (FOTH Section 5) since in the early period of the
migsion the status of some ground calibration data was still
highly preliminaxy.

The starting point for the Calibration History is dated day 277
1983, This date appears as the "last update of f£ile” asz well as
the "last update of cal. history™. The overall SHAF key is set to
day 1 1980. Some early AO-1 FOTs may contain this CCF (indicated
below as CCF 0).

The change between CCF 0 and CCF 1 concerns data type B1 (optics
effective areal. In CCF 0 this contained two errors, le. one
point in the positional grids giving the effective area as a
function of position was incorrectly set to -1 (both CHMA and PSD
grids). This was point no. 39 of the grids (respectively bytes
332«~3 for the CMA and 460~1 for the PSD. The corxrect values are
806 (CMA) and €95 (PSD). This applies to both LE? and LEZ.

A further change has been made to the calibration history and
transmitted to the FOT Production Team. CCF 2 is being written
ontc the more recent FOTs.

CCF 2 appplies to LEZ only (although few FOTs will be actually
produced since the experiment is presently inoperative): the
"last update” time will be day 340 (the overall SHF key is
unchanged) and the data types involved are E1 and E4, which have
been replaced by the final data.

Any CCF with a "last update” time earlier than day 277 1983
should be regarded as highly preliminary. This will mainly apply
to Performance Verification FOTs. The following stages in CCF
updating have occurred.

"last update” day overall SHF key day
CCF -2 166 1981 11980
CCF -1 189 1983 166 1981
cCr 0 277 1983 1 1e8g
1 297 1983 150 1983

2 340 19283 150 1983



CCF -2 is the pre~launch CCF and should NOT be used at all. ALl
the content is either preliminary or not defined. Most data types
are also NOT consistent with the present FOTH specifications.
This CCF should be disregarded.

CCF -1 is the first post-launch CCF supplied to FOT Production.
The following data types are different from CCF 0: A4, BT {the
"missing point® described above), 82 (no information on the
Aluminium/Parviene filter support grid}, B4 to B6 and B8 to BA
(different thicknesses for the filters), BD (preliminary mis-
alignments), DY.

3. Status of the "ocurrent™ data

Please note that "final"™ refers to the Ffinal regults of the
GROUND calibration analysis, except 1f otherwise stated.

a1 - Enexgy grid: this is in its final form.

A2 - CMA pos. grid: this is in its final form. No spare
points uased.

A3 = PSD pos. grid: this is in the final form, however it

refers to 8 arcsec pixels, while the linearised coordi-
nates on a FOT are in 4 arcsec pixels. Thig should be
taken into account when using the grid. No gpare points

used.
A4 ~ Mass absorption coeff: this is in its final form.
B1 - Optics effective area: this 1is in its final ground

based form, ie. does not include the {approximately
32%) obscuration caused by the partial flap
deployment. Also note that the value of the correction
factor for the on-axig pogition (x=0, y=0, 25th point
of the position grid, bytes 304~ 305 (PSD) and 432-433
(CMA) is not 100% as specified in the FOTH, but 97.8%.

B2 = Migcellaneous: this is in its Final form, except that
the MgF, filter thickness is missing.

B3-BC = Filter information. The thicknesses should be regarded
as reasonable but still preliminary and the thickness
as a function of position 1is not present {(all
correction factors set to 100%), with the exception of
the Boron filter (data types B7 and BC).

BD - Misalignments: this is in its final form {(based on in~
flight measurements).

BE = Gains - thresholds: unused (set to -1).

Cc1 - CMA efficiency: these data should be vegarded as

reasonable but still preliminary. Note also that
Yspare”™ values are erroneously set to 0, not to ~1.

C2=C5 - CMA Sum signal efficiency correction. This is in its
final form.



CE&=-CD

CE

Cr
CG

CH

D1

D2

D3-DA

DB-DE

DF

DG
DH

DI~-DJ

DK

DL~DM

DW

E1l

E2~4

F1-¥F3

CHMA PSF/LSF. This is in its final ground based form,
ie. does not include the effects of the flap obscura-
tion. )
CMA sum signal: this is in its final form. Only 8 out
of 10 count rates are used.

CHMA Acceptancies: This is in its final form.

CMA Hot spots: unused. Note however that two hot spots
are known to exist at w® = 155, v o= 71 (LE1) and X = =11
y = =20 (LE2) with an extent of % 8 pixels in either
direction {linearised coordinates).

Misecellaneous: unused.

PSD Components: These data should be regarded as pre-
liminary. The thicknesses as a function of position for
PPL, Carbon coating, Lexan are set to 100% {inclnding
erronecusly the spare points in the position grid). The
thicknesses of Argon and Methane versus position are
not constant, however they are scaled toc 10,000 at the
centre (not 100). The spare points are erroneocusly set
to =100, ‘

PSD Support grid: The ooefficients for the off-axis
modulation are dummy {all set to 0).

PSD PEF/LSF: These numbers are based on the electronic
settings used during ground calibration and in-flight
prior to the breakdown of the PSDs. Only the values
within 31’ from the centre are given (ie. the outermost
23 points of the position grid are set to =~1).

PSD PSF/LSF: See the note for data types D3-DA. The
outermost values of each PSF/LEF curve are often set to
=T

PSD PSF/LSF: Only the data for gas gain #3 are
provided.

PSD PSF/LSF: See the note for data types D3-DA.

PSD PSF/LSF: See the notes for data types D3-DA. Only 4
positions out of 5 are supplied.

Energy pulse helght: See the note for data types D3-DA.
The coefficients are set to identical values for all
electronic gains. Values for AGC #1 (0.33) are a copy
of the ones for AGC #2 (0.5).

Energy resolution: It is assumed equal for all
positions in the position grid,

Rise time: All values are set to 1.

Window charge~up areas: unused.

Miscellaneous: unused.

Grating digpersion. Preliminary wvalues for LE1, Unused
for LE2.

Grating: unused.

In £light sources: unused.
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4. Differences between LE1 and LEZ2.

The energy and position grids, the wmass abgorption coefficients
(data types A1-A4) and the optics efficiency (B1-B2) are the game
for both experiments. Filter thicknesses (B3~BC) and the mis-
alignnments (BD) differ.

CMA data types (with the exception of the efficlency - data type
C1) are identified for both experiments: see explanation in
section 5.

PSD data types refer to each experiment.

The only grating information available ({see section 3 above) is
for LEY.

5. Future Updates

The final values for data types E1 and B4 (LE2 only) have heen
put in the calibration history and will be available on the FOT.

The final values for data type C1 {(LE2 only) are available and
should be put in the calibration history in the near future.

5. Bource of the data

The data in the LE CCF has been derived from the analysis of the
ground calibration data obtained during four calibration tests at
the Long Beam Test Facility of the Max Planck Institut Fiir
Extraterrestrische Physik, Garching. The analysis has been a
collaborative effort between the LE hardware institutes - Space
Research Laboratory (Utrecht), Cosmic Ray Working Group {Leiden),
and Mullard Space Science Laboratory - and the EXOSAT Obhservatory
(LC for the CMA, JD for the PSD}.

For the CMA data it should be noted that the detector on LE1 was
replaced after the ground calibration. The data in the CCF is
therefore a copy of the corresponding LE2 CCF, with the exception
of data type C1. The latter contains the efficiency of the
detector previously mounted on LE1, considered to bhe a "standard®
CMA. The efficiency of LE2 as a function of energy is, however,
abnormal.

The use of LE2 data for LE! should have no effect on the PEF/LSF
parameters (data types C6~CD), since these are dominated by the
optics.,

A difference in the sum signal-related data (C2-C5, CE, CF)
because of a possible difference in gain between the two
detectors, should also be small.
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All the CMA calibration data is based on empirical fite to the
raw data; no specific modelling is implied.

For the PSD the LET and LEZ CCF are specific to each experiment.
The LE2 PSD has not been operational. The LE1 CCF is wvalid for
PSD observations from launch to day 179. The PSD was operated on
the nominal AGC setting of 0.66.

The LEY PBD calibration data is deriwved from the ground calibra-
tion measurements with the addition of model data to data types
D3-DA, where insufficlent experimental vesults were avallable.
The model data takes account of the PSD response/E-ray optics and
is wvalidated by comparizon with a number of experimental control
points. For the grating ths analysis of the ground calibration
data is still in progress at Utrecht.

7. A note on interpolation

Observatory software uses a cubic spline interpolation for all
parameter—parameter functions and a simple two~dimensional
interpolation for positional dependency. Information on this will
be included in the specific documents referred to in Section 1.

8. Linearisation Coefficients

These coefficients are not part of the CCF. The actual numbers
and the procedure used for the linearisation are not particularly
relevant for the observer. For general information, however, a
brief description is provided of the linearisation process and
also an indication of the origin and status of the coefficients
themselves.

The linearisation corrects for:

- the gross geometric distortion (eg. the "curved edges”).

e the central channel distortion {(the ¥cross® geen on
unlinearised images).

- the “channel 22" bar {the horizontal bar seen on
unlinearised images).

- the pulse height dependent effects (disabled for the CMAs).
- the temperature zooming.

The linearisation does WNOT correct for (ref. POTH: Issue 2).

- de~blurring (fluctuations of the pointing position).

- the central hot spots {see section 3, data type CG}.
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the defects in filters 6 {LE1), 2 and 3 (LE2) {ring-like
features on the upper left edge).

the diagonal (radial) streaks visible in long exposures.

the "dent” in the point spread function due to the partial
flap obscuration.

the elongation of the peint spread function for UV sources
with Filter 2.

the diagonal (tangential) bar occasionally occurring in LE1
in the lower left quadrant.

The linearisation coefficients uged by the FOT production soft-
ware were generated using data taken on the ground (Long Beam
Tests) with the following exceptions:

e

the central channel distortion coefficients for the CHa‘'sg
are based on in flight pe55 (filter wheel source)
calibrations.

the gross distortion coefficients for LE1 CMA (not calibra-
ted on the ground) are based on a 50-point raster scan in
flight. They are reasonably correct in the central area
covered by the raster scan, but the errors could be larger
in the ocuter part of the field of view.

All the sets of coefficients (with the exception of the central
channel correction for LE2 PSD), are considered final at the time
of generation. For LE1 PSD (which is now operated at a reduced
gain) an evolution can be expected.

L. Chiappetti

J. Davelaar
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SUROPEAN SPACE AGERCY

VACANCIES AT THE EURCPEAN SPACE OPERATIONS CENTRE ES0OC
DARMBTADT, GERMANY

The Buropean X-vray Observatory satellite EXOSAT was launched in May
1983 with an orbital life ewpectancy of about 3.5 years. The orbit is
such that EXOSAT is move or less continuously in real time contact
with the observatory contrel centre at EBS0C, Darmstadt whare
operations are conducted round-the-clock, seven days per wesk.

Applications arvre invited for research fellowship positionz from
graduates with a first degree in physics or other physical scisnce,
mathematics or computer sclence or electronice to work as

EZOSAT DUTY SCIENTISTS/OBSERVATORY CONTROLLERS
Thelr tasks, to be undertaken in a shift system, include -

- operation of the on-board scientific instruments in the optimum
mede for the observation being conducted.

- operation of gqguick-look displays, visuval display units, alpha-
numerics and strip charts while the observation is in progress.

- monitoring of the proper functioning of the instruments over
short timescales and the determination of longer term Lrends.

- operation of computer eguipment to generate automatic sclentific
analysis output.

- writing and update of software modules associated with instru-
ment state~of-health monitoring.

Applicants should have an aptitude for operations and experience of
working with computer baged systems including programming. They must
posses a good knowledge of English or French with a working knowledge
of the other. Applications can only be accepted from candidates who
are nationals of ESA member states.

Please gend a detailed CV to the Head of Personnel, ESCC, Darmstadt.

Head of Personnel,
BSOC,

Robert Bosch Strasse 5,
6100 Darmstadt,

West Germany.

with a copy to Dr D. Andrews, EXOSAT Observatory Manager at the game
address.
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EUROPEAN SPACE AGENCY

The European Space Agency has a number of vacancies or potential
vacancies for scientific positions in

ASTROPHYSICS, BPACE  SCIENCE DEPARTMENT, at ESTEC, Hoordwiik,
Hetherlands.

- Btaff scientist (Ph.D or equivalent) to work in gamma-vay
astronomy on the analysis of data from earlier satellites and on
the development of the COMPTEL instrument for the Gamma-Ray
Obgervatory.

- Staff scientist (Ph.D or eguivalent) to work in millimetre and
sub-~millimetre wave astronomy on the development of instrumenta-
tion for potential future space misslons and to support studies
on such mizsions.

- Research fellows (4)(Ph.D or equivalent) to work in optical,
Z-ray and gamma-ray astronomy, with the undertaking of observing
programmes and analysis of data from ground-based facilities and
EZOSAT and to support the development of instrumentation For
future space applications.

SPACE TELESCOPE SCIENCE INSTITUTE, Homewood Campus, John Hopkins
University, Baltimore, Maryland, USA

- Astronomers (Ph.D or equivalent), systems analysts and software
specialists (graduate level) to support the preparation for and
operations of the S8pace Telescope and to undertake research
programmes.

SPACE TELESCOPE, BEUROPEAN COCRDINATION FACILITY, at ESO Garching bei
Munchen, West Germany.

- Ingtrument scientists (Ph.D or equivalent) and software
specialists (graduate level) to support the preparations for and
operate the European facility for the archival, retrieval and
digsemination of ST scientific data and information teo Buropean
ST observers and to undertake research programmes.

EXOSAT QBSERVATORY at ESOC, Darmstadt, West Germany

- Research fellows (Ph.D or equivalent) to work as resident
astronomers in support of EXOSAT scientific operations and anal-
ysis and to undertake research activities in X-ray astronomy .

- Obgservatory controllers {graduate level) to support  EZOSAT
scientific operations.
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IUE OBSERVATORY, at Villafranca, Madrid, Spain.

- Research fellows (Ph.D or equivalent) to work as resident
astronomers in support of IUE seoientific operations and analysisg
and to undertake research activities in ultraviolet astrononmy.

The appointments range from ghort-term {(2-3 years) to longer term {4
oY more years) but no pogitions are tenured.

An excellent knowledge of English or French is required with a
working knowledge of the other language.

Applications can only be accepted from candidates who are nationals
of ESA member states.

Please send letters of application with detailed curriculum vitae to:

Head of Personnel,
ESA/ESTEC,

Postbua 299,

2200 AG WNoordwiik,
The Netherlands.
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187TE ESLAR SYMPOSIUM

The 18th ESLAB SYMPOSIUM will be held in the
EUROPA HOTEL
SCHEVENINGEN
THE HAGUE, NETHERLANDS
from NOVEMBER 5 to NOVEMBER 9, 1984.
The format of the avmposium will be:
« inwvited papers to set the scene
« contributed papers (forming the bulk of the meeting) reporting
on the latest findings from EXOSAT, TENMA; the Einstein Obhser-
vatory and other missions.

- concluding rapporteur papers.

The Scientific Programme Committee includes J.A.M. Bleeker,
M. Grewing, H. Schnopper, Y. Tanaka.

The proceedings will be published in several volumes of Spacs
Science Reviews and collected together in book form by Reidel.

Co~spongorship by COSPAR has been sought.
Attendance will be limited to 150-200 persons. If you wish

further information, please fill in and return the 8lip below.

To: Mrs D. Mulders, ESTEC, PO Rox 299, 2200 AG Woordwiijk, The
MNetherlands.

BURNBME . c o 0o vovnssorsossonnssenue FOREHAMES . c o sovonoocacssnsovnonse

ADDREBS o 0 000 e e o0 00asso0asanosenacsssssnonssssscossonsosssossses

00"!.0'.l.i.00‘nla&e..n!0.0aliBi'll000009.ﬂ‘.'%QIOCQOIOGOCCCDOOOQQ

TELEPHONE NWUMBER ccvvveesssnssnenss TELEX NUMBER ssssenssseneas e

I would like to receive the formal announcemsnts YES NO
I plan to attend the symposium YES HO
I plan to present a paper YES HO

: . N
wlth teﬁt@lt&ve tOplC A L I T T T T S S S P S S
S I R R T e T I T I T T T T

Btt‘&esa’umn‘oesl.lltbc$Olﬁ.t&'neak%a»oe)90baulaa.oenbauo#.ait#n.&
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QUESTIONNAILEE

There is an error in my name or address on the current
mailing list; the correct version is given below.

Please add my name and address (printed below) to the
EXOSAT Express mailing list.

Please delete my name and address {(printed below) from
the EXOSAT Express mailing list.

NAME :

ADDRESS::

Tear off the page and return to: EXOSAT Observatory, ESOC,

Darmstadt,



