EUROPEAN SPACE AGENCY
DIRECTORATE OF TECHNICAL & OPERATIONAL SUPPORT
MISSION OPERATIONS DEPARTMENT

INTEGRAL
Mission Report

INT-MOC-SYS-RP-1001-OPS-OF

No. 172
Week 01

09.01.06

Routine Phase

Prepared by: M. Walker (OPS-OFO)

ESOC EUROPEAN SPACE OPERATIONS CENTRE




Doc. Title : INTEGRAL Mission Report #172 Issue :1
Doc. Ref. : INT-MOC-SY S-RP-1001-OPS-OF Rev. :0
Date : 09/01/06 Page i
LIST OF CONTENTS
L GENEIAL. . 3
2 SUMMANY Of ACHVITIES ....eiiiiiiiiie ittt e s e e e 3
R Y= (=] | [ (SIS =1 (U TP 3
70 R o - U1 (o] 1 o PP P PO TPUPPRPPR 3
R 0 0 1Y @ L PR PUPPRPORRRI 3
3.1.2 01T 3
0 00C T I 01T 0T | PSPPSR 3
O S @] 21 PP TPRR 4
0 00 ST o s S PP 4
T - 1Y/ [0 Uo SRR 4
R 700 R 1 PP UPPPUPPRPTRPRN 4
3.2.2 127 15 PP 4
B.2.3  JEM-X o — e e e e e e e e e e e e atraaaearraaaeaas 5
B.2.4  OMUC e e e e e et e e et aaeaaraaaeaans 5
072 S T | = = SRR PRRTPRR 6
O €1 (18 [0 I = Tox |1 1= PP 6
4.1 MiSSION OPEratioNS CONIIE......cc.ueiiiiiiieee ettt e e e et r e e e e e e e e e e e e e e s e annbbeeeeaaeeas 6
4.2 Ground StationNS & NETWOIK........ccuuiiiiiiiiiee it e e e e e e 6
4.3 Science Ground SEQMENT........cccuuiiiiie et e e e e e e s r e e e e e e s rr e e e e e e s s enraraereaaaeeas 6
4.3.1 5] 1R 6
4.3.2 (15T 5 TP PTPPR 6
LTS o 1= o = U Y=Y o £ PR 7
I Y 0 To 1 = =2 SO PR 7
A U | (0 Y 11T (o g 1Y 7
I N o] o 1= [0 [ GO TP RPN 8
8.1  OVErview Of REVOIULIONS ......uuviiiiiiiiiiiiiiiiiiiiiiii e e e ns 8
8.2 CONSUMADIES ...ttt e e e e e ettt e e e e e e e s e aanb b e e e e e e e e e annnes 8
8.2.1 Detailed Fuel BOOK-KEEPING ......uutiiiiiiiiiiiiiiei e 8
8.3  Detailed Satellite INfOrMAtION ..........ooiiiiiiiiiiiei e 9
8.3.1 AOCS SUMMARY OPERATIONS REPORT, 31/12/2005 — 06/01/2006 ............ 9
8.3.2 Y S IO 0= 11T 1 SRR 12
8.3.3 1 2] RS @] o 1=T = 10 1= SRR 15
LSRN 1 Y B Q@ o 1= - o S 19
RS S T @ 1\ [ @ @ o 1T - o 21
8.3.6 | =AY @ 0 T=T = 1o T S 23



Doc. Title : INTEGRAL Mission Report #172 Issue :1
Doc. Ref. - INT-MOC-SY S-RP-1001-OPS-OF Rev. :0
Date : 09/01/06 Page i
DISTRIBUTION LIST
Addressees Copy Addressees Copy
D/OPS ESA HQ
G. Winters D/OPS 1 D. Southwood D/SCI 1
W. Frank OPS-O 1
A. Smith OPS-OF 1 ESTEC
J. F. Kaufeler OPS-G 1 J. Louet SCI-P 1
N. Bobrinsky OPS-ON 1 A. Gimenez-Canete SCI-S | 1
ESTEC /PG
M. Schmidt 1 G. Sarri 1
R. Southworth 1
F. Di Marco 1
F. Cordero 1
M. Walker 1
P. Lippi 1 ESTEC/RSSD
R. Lemme 1 M. Kessler SCI-SD 1
S. Fahmy 1 C. Winkler 1
SPACONSs 1 A. Parmar 1
O. Bergogne 1 L. Hansson 1
I. Bayliss 1 E. Kuulkers 1
G. Di Girolamo 1
F. Dreger 1
G. Gienger 1 ESTEC/SCI-A
S. Pallaschke 1 Nicola Rando 1
W. Hell 1
K.J. Schulz 1 ISDC
M.A. Larsen 1 T. Courvoisier 1
K. Capelle 1 R. Walter 1
M. Butkovic 1 N. Mowlavi 1
D. Heinzer 1 ISDC Shift Team 1
Shift - Coord 1
Scheduling Office 1 ALENIA
T. Beck 1 M. Montagna 1
J. Wardill 1 F. Ravera 1
M. Unal 1
P. Maldari 1 Pl / Instrument Teams
J. P. Roques — SPI 1
Redu G. La Rosa — IBIS 1
B. Demelenne 1 P. Ubertini — IBIS 1
S. Brandt — JEM X 1
Vilspa E. De Miguel - OMC 1
P. Kretschmar 1 W. Hajdas — IREM 1
JPL / Goldstone
D. Holmes 1
J. Valencia 1




Doc. Title : INTEGRAL Mission Report #172 Issue :1

Doc. Ref. 1 INT-MOC-SY S-RP-1001-OPS-OF Rev. :0
Date 1 09/01/06 Page 03
1 General

The Flight Control Team at MOC has compiled this report with some input provided
by the Flight Dynamics Team, ISOC and ISDC.

It addresses the activities from 31.12.05 until 06.01.06 (both dates inclusive) and
covers the revolutions 393 and 394.

2 Summary of Activities

The operations were performed according to the planning inputs from | SOC combined
with some manual commanding by MOC.

The targets of these revolutions were Cas A /Tycho (RA 23:51:43.00; DEC
+62:03:55.0) and an OMC Flat Field calibration centred around the attitude (RA
23:48:00.00; DEC +14:30:00.0). The activities consisted of raster dithering
observations.

Note: Some further information concerning the activities is provided in the Appendix.

3 Satellite Status

3.1 Platform

The performance of the platform was good. No new unexpected behaviour /
malfunction was identified.

3.1.1 AOCS
The AOCS operations were performed from the timeline during this period.

A Leap Second was introduced on midnight 2005-12-31, to keep broadcast standards
for time of day close to mean solar time, according to DOPS-GS-PR-1001-OPS-ONV
(Leap Second Procedure)

No slews were missed from the Timeline during this period.

The fuel consumption over the period between 15/11/2005 and 05/01/2006 was
0.1336 kg. The remaining propellant isin the order of 157.2300 Kg.

Note: Some more information concerning the AOCS operations and the fuel budget is
provided in the Appendix.

3.1.2 Power

The EPS is working nominally, available power from the arrays is of the order of
2100W.

3.1.3 Thermal

The thermal control of the satellite is working well. The temperatures are currently all
within the specified operational limits.
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3.1.4 OBDH

The OBDH subsystem is working flawlessly. No on-board communications problem
was identified.

3.1.5 RFS

The RF subsystem is working properly. The link margin is sufficient to ensure proper
TM reception and execution of commands with the ranging channel enabled.

3.2 Payload

3.2.1 SPI
The overdl status of the instrument is nominal.

During science operations, the instrument was kept in photon-by-photon mode, with
spectra TM enabled, an assigned TM bandwidth in the science observation windows
of 103 pkts/cycle and an average occupation of 98 pkts/cycle.

The Stirling compressors are working well, maintaining the detector cold-plate
temperature within 85+/-1K.

The following plot shows the TM bandwidth occupation information.
SPI TM Bandwidth Occupation in Science Mode

I I
|« Allncated by PST
105 | mUsed (weekly average)
i
T

TM pktsf8sec

1 1
1 21 41 61 81 101 121 141
Week Nr (starting from 15! week 2004)

Note: Some more information concerning the SPI operations is provided in the
Appendix.

3.2.2 IBIS
The Overall status of the unit is Nominal.

During the reporting period, the PST allocation to IBIS was 129 TMPS/cycle.
However on DoY 2006.005 between 14:57:31Z and 19:19:10Z, it was 90 TMPS/cycle
due to an OMC Flat Field Calibration. The IBIS mean bandwidth utilisation during
the observation period was 107.17 TMPS/cycle, down 0.77 on last week.

A plot of the IBIS TM utilisation during the observation period is shown below:
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.Note: Some more information concerning the IBIS operations is provided in the
Appendix.

3.2.3 JEM-X
The status of both JEM-X unitsis nominal.

JEM-X operations were performed by the automatic Timeline.

JEM-X1 was operated in Data Taking mode during science observations with a TM
alocation of 8 packets/cycle and JEM-X2 was dormant (DFEE OFF) with a TM
allocation of 1 packet/cycle.

Further information on the JEM-X operations can be found in the Appendix Section
8.3.4.

3.2.4 OMC
The status of OMC is nominal.

OMC operations were performed by the automatic Timeline. OMC was operated in
Science Normal mode during science observations, with a TM allocation of 5
packets/cycle.

During this reporting period, all of the 127 planned science pointings for OMC were
executed nominally, none were lost.
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Note: Some more information concerning the OMC operations is provided in the
Appendix Section 8.3.5.

3.25 IREM
The overall status of the unit is nominal.

Solar Activity
The observation period was characterised by low solar activity.

The sun was quiet this week. Several sunspots were present but did not pose any
threat of Solar Flare.

Reference: www.spaceweather.com
Note: Some more information concerning the IREM operations is provided in the
Appendix Section 8.3.6.

4 Ground Facilities

The Operational ground facilities performance was very good this week, no pointings
were lost and only minor problems were reported. The overall performance was well
above the 95% requirement.

4.1 Mission Operations Centre

The performance of the MOC was very good this week, with only minor problems
reported, which had no impact. The overall performance was well above the 95%
requirement.

4.2 Ground Stations & Network

The performance of the ground stations and Network was very good this week There
were a few instances of bad frames and TM drops, but these had no impact on the
mission. The overall performance though was well above the 95% requirement.

4.3 Science Ground Segment

4.3.1 1SOC

A full report will be presented next week for the Christmas and New Y ear period.

4.3.2 ISDC
Status of 1SDC observation processing on 09/01/2006:

- Latest Standard Analysis completed: observation 03200200011 (GRS 1915+105,
Revolution 379) on 02/01/2006

- Latest products archived: observation 03200200011 (GRS 1915+105, Revolution
379) on 03/01/2006

- Latest observation products sent to the observer: observation 03200930001 (GX
17+2, Revolutions 369-370) on 02/01/2006
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There were no new anomaly reports entered into the ARTS system this week.

7 Future Milestones

Preparation is on-going for the earth observation, currently planned to take place in
January.

The upgrade of the IMCS has been delayed for incorporation of an urgent fix which
has become available from infrastructure, new release date will probably be early

January depending upon the time taken to integrate and test this patch.

The 7" SPI annealing is scheduled to start on 9™ January from belts entry of rev.396.
Here is the summary schedule of the annealing activities:

Tth SPI ANNEALING - revs 396-401

Task Mame

Duration

Start

23 Jan ‘DB

Mo | Tu [We] T | Fr [Sa ] Su [ Mo [Tu

Wa|Th | Fr

|N‘a'"Es ﬁ%wﬂmlﬁlsﬂm BTn]
4 Start 5P1 Annealing 1.95hrs 09 .Jan 15:03 PST[20 pkts] !
15  |Warm up to Annealing Temperature 34 hrs | 09 Jan 16:54 PST[20 pkts] | 16:54 gy
17 | Annealing at 104degC 125 hrs | 11 Jan 02:54 | PST[20 pkts] |11 Jan 02:54
23 |Stop SPI Annealing - Passive Cooling 99.02 hrs | 16.Jan 07:54 PST[20 pkts] 16 Jan 07:54 | e ————
31 |ACS Switch-on and Calibration 50.4 hrs 15 Jan 23:49 PST[20 pkts] 15 Jan 23:49
43 |Active Cooling 133.5 hrs 19 Jan 14:55 | PST[20 pkts]
| 55 |Active Cooling Fine Tuning 66 hrs? | 25.Jan 04:25 PST[20 pkts]
57 |Camera Switch on & Performance Tests 2Z7.02 hrs? Z3 Jan 08:55 PST[103 pkts|
B0 |Resume 5Pl POS Observations 62 hrs | 24 Jan 23:01 PST[103 pkts|

19 Jan 14:55 |

25 Jan 04:25 pe——

23 Jan 09:55| -y

24 Jan 23:01 [

Sa
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8 Appendix

The appendix includes various detailed information.

8.1 Overview of Revolutions

Revolution 393
The observations in revolution 393 continued with raster dithering observations of the
Cas A / Tycho supernova RA 23:51:43.00; DEC +62:03:55.0) lasting ~58.5 hours.

Throughout this observation all instruments were in their nominal science modes,
except JEM-X2 for which the DFEE was off, and the TM allocation was IBIS 129;
SPI 103; JEM-X1 8; JEM-X2 1; OMC 5.

Revolution 394

The observations in revolution 394 continued with a raster dithering observation of
the Cas A / Tycho supernova (RA 23:51:43.00 ; DEC +62:03:55.0) lasting ~34.7
hours, followed by a staring observation at an OMC Flat Field attitude (RA
23:48:00.00; DEC +14:30:00.0) lasting ~3.4 hours, during which OMC Flat Field and
Dark Current calibrations were performed. The raster dithering observation of Cas A /
Tycho supernova (RA 23:51:43.00; DEC +62:03:55.0) was then resumed and
performed for the remaining ~18.9 hours of observation time.

Throughout these observations SPI, IBIS and JEM-X1 were in their nominal science
modes and the JEM-X2 DFEE remained off. During the OMC Flat Field observation
OMC was in FFCalibration followed by DCCalibration mode and the TM allocation
was IBIS 90; SPI 84; JEM-X1 8; JEM-X2 1, OMC 63. For the other observations
OMC was in Science Normal mode and the TM allocation was IBIS 129; SPI 103;
JEM-X1 8; JEM-X2 1; OMC 5.

8.2 Consumables

8.2.1 Detailed Fuel Book-keeping

2005-12-25T16:58:54.000Z 157.4676 F Automatic TM processing.
2005-12-25T23:41:43.000Z 157.4486 F Automatic TM processing.
2005-12-26T08:42:32.0002 157.4294 F Automatic TM processing.
2005-12-27T09:59:39.0002 157.4121 F Automatic TM processing.
2005-12-28T19:08:38.000%Z 157.3978 F Automatic TM processing.
2005-12-28T23:25:51.000%Z 157.3636 F Automatic TM processing.
2005-12-30T09:33:47.000Z 157.3500 F Automatic TM processing.
2005-12-31T18:53:42.000Z 157.3369 F Automatic TM processing.
2005-12-31T23:06:15.000Z 157.3247 F Automatic TM processing.
2006-01-02T10:18:25.000Z 157.2990 F Automatic TM processing.
2006-01-03T18:42:13.000Z 157.2834 F Automatic TM processing.
2006-01-03T22:52:53.000Z 157.2743 F Automatic TM processing.
2006-01-05T09:05:05.000%Z 157.2588 F Automatic TM processing.
2006-01-05T14:10:42.000Z 157.2391 F Automatic TM processing.
2006-01-05T18:30:10.000%Z 157.2300 F Automatic TM processing.

This report was generated Fri Jan 6 08:00:25 GMT 2006
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8.3 Detailed Satellite Information

This section contains some detailed information concerning the various subsystems of
the satellite and instruments.

8.3.1 AOCS SUMMARY OPERATIONS REPORT, 31/12/2005 — 06/01/2006
AOCS operations were executed from the Automatic Timeline.

During this period, 36 Open Loop Slews, 101 Closed Loop Slews and 11 Momentum
Bias were executed (TL + manual recovery).

No slews were missed from the Timeline during this period.
Orbit Control
Provided on monthly basis

Fuel consumption

The fuel consumption (total, grams/day) over the period between 01/11/2002 and
05/01/2006 is reported in the plot below.

INTEGRAL FUEL CONSUMPTION HISTORY

185 +—Remaining Fuel Mass 1000
Cons. [gr/day]

o =4 per. Mov. Avg. (Cons. [gr/day])
o, ~_  [Esa

180

+ 100

[

=]
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L
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[N
@
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Remaining Fuel Mass [kg]
Consumption Rate over ~1 week [gr/day]

160

155 T T T T T T T T T T T T 1
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The firing\day over the period between 01/11/2002 and 05/01/2006 is reported in the
plot below.
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The RMU-A null bias calibration

201

101

The RMU-A null bias calibration history, on pitch, roll and yaw channel over the
period between 01/11/2002 and 06/01/2006 is reported in the plot below.

INTEGRAL RMU-A Null Bias Calibration History
250

200
150
100 +

50

[arc-sec/sec]

-50

-100

-150

-200
2002/10/18 2003/05/06 2003/11/22 2004/06/09 2004/12/26 2005/07/14 2006/01/30 2006/08/18

The RMU-A delta null bias calibration history, on pitch, roll and yaw channel over
the period between 01/11/2002 and 06/01/2006 is reported in the plot below.
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INTEGRAL RMU-A Delta Null Bias
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31/12/05 (Day of Year 365, Revolution 392)
Nothing to report.
01/01/06 (Day of Year 001, Revolution 392-393)

Leap second: a Leap Second(**) was introduced on midnight 2005-12-31 .
According to DOPS-GS-PR-1001-OPS-ONV (Leap Second Procedure), all missions
were disconnected from the ground stations and all critical systems were in idle over
the time of the leap second. Time servers were rebooted and verified that the
operational machines picked up the right time, connection to the ground stations re-
established and operations continued. Simultaneously the leap second was introduced
into the time stamp generator at REDU.

In the Timeline for revolution 393 an extralong SATENG window was introduced to
ensure no commanding was at the time of the leap second:

The operations were completed at 2006-01-01T00:22:00Z.

(**) A leap second is a one-second adjustment that keeps broadcast standards for time of day close to
mean solar time. Leap seconds are used to keep time standards synchronized with civil calendars, the
basis of which is astronomical.

Leap seconds are necessary because time is measured utilizing stable atomic clocks (TAl or
International Atomic Time), whereas the rotation of the Earth has been slowing down. Traditionally,
the second has been defined as 1/86400 of a mean solar day (see solar time). This is determined by the
rotation of the Earth around its axis and its orbit around the Sun; time was measured by astronomical
observations. However, the solar day has gradually become 1.7 ms longer every century, due mainly to
the tidal acceleration of the Moon.

02/01/06 (Day of Year 002, Revolution 393)

Nothing to report.
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03/01/06 (Day of Year 003, Revolution 393-394)
Nothing to report.

04/01/06 (Day of Year 004, Revolution 394)
Nothing to report.

05/01/06 (Day of Year 005, Revolution 394)
Nothing to report.

06/01/06 (Day of Year 006, Revolution 394-395)

Nothing to report.

8.3.2 SPI Operations

Unit Temperatures:

All the temperatures of the equipment are inside the operational limits. The following

plot shows their evolution along the reporting period.

Week 1. 300K RTU Temperatures
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Stirling Compressors and Cryostat:

The performance of the compressorsis nominal. The cold plate temperature was
maintained at 85K +/-1K showing the expected positive drift.

The following plot shows the evolution of the cold-plate and H bus temperatures
during the reporting period.




Doc. Title : INTEGRAL Mission Report #172 Issue :1

Doc. Ref. : INT-MOC-SY S-RP-1001-OPS-OF Rev. :0
Date : 09/01/06 Page :13
. Week 1: SPI Cold Plate and H Bus Temperature ‘o
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DPE & IASW:

The lasw performance isnominal.

The current lasw version installed is 432.

The following plot shows the IASW performance in terms of TM bandwidth, event
buffer occupation and DPE CPU load during the reporting period.

120 Week 1: IASW performance
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ACS:

The performance of the ACSis hominal.

The following plot shows the ACS overall count rate evolution during the reporting
period (due to problems in the data retrieval tool, some gaps could be present).

Week 1: ACS Veto Below/Above Counters
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AFEE:

The performance of the AFEE and the detectors is nominal except for the detector #2,
failed since 06.12.2003, and detector #17, failed since 17.07.2004

The following plot shows the dc voltage offset of the detector channels during the
reporting period.

Week 1: AFEE DC output Voltages
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DFEE:
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The performance of the unit is nominal. The following plots show the count rates of
the detectors during the reporting period (due to problems in the data retrieval tool,
some gaps could be present).

PSD:

Events /s

Events /s
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Week 1: GeD Time Tag counts
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The performance of the unit is nominal
The following plots show the PSD channel rates during the reporting period

Events/ 64s

Week 1: PSD GeD channel rates
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SPI EVENTSLOG

NOTE: The events log is extracted from the revolution pass summaries (courtesy of
the Integral Analysts).

DOY Time Event
004 — 09:40 |TM EO0351, E0356 OOL, back in Blimits @ 09:51
005 — 19:43 |EV: SPI1 constraint DPE culpre
005 — 19:43 | EV: SPI1 SW error
006 — 13:48 | TM E3500 OOL
007 — 21:13 | TM E3222 0O0L, back in limits @ 21:24
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8.3.3 IBIS Operations

IBIS Event Counters Plots.
ISGRI Counters:

IBIS - ISGRI Counters Rev 392-394
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VETO Current:

The week was characterised by low radiation.
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PICsIT Counters:

IBIS - PICsIT Counters Rev 392-394
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IBIS Detectors Layers Temperatures:

IBIS Detectors Layers Temperatures Rev 392-394
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IBIS daily report

DoY 2005.365 (31/12/2005):

At 15:00Z TM parameters G6062 (V1S-BOT-COUNT) and G6063 (V1S-LAT-
COUNT) were reported OOL High for 1 minute. As this occurred while INTEGRAL
was approaching the Radiation Belts, no action was taken.

At 15:02Z, IBIS went into Stand-By mode automatically due to high radiation
background as INTEGRAL was approaching the Radiation Belts. The Belts entry was
planned in the BCPKT at 15:45Z.

At 15:02Z, TM parameter G8015 (S1E-A2 PMT _V) was reported Out Of Limit high.
It went back inside limits on DoY 2006.001 at 01:20Z. As this happened inside the
Radiation Belts, according to V-VLT-1 no action was taken.

Inside radiation belts, TM parameters G5013 (POS-M3RTC2), G5033 (POS-M7RTC2)
and G5037 (POS-M8RTC1) were toggling OOL high. According to P-CNT-1, no
action was taken.

DoY 2006.001 (01/01/2006): VETO Break-down (INT_SC-136)
At 18:08Z TM parameter G6037 (VETO VDM#3 HV) was reported OOL |ow-low

with avalue closeto O V.
At the same time the following OEM APID 1280 ID 186 CLASS 2 was reported:

“1BIS1 VETO PMTXX IS ON AND CORRESPONDING HV MONIT 1S ABOUT ZERO".

These anomalies flagged a High Voltage break-down on VETO module 3. The
recovery was performed as indicated in the F-DIR (reaction V-HV-1):

- at 18:15Z, IBISto Stand-By mode
- at18:15Z, VETO to Stand-By mode
- a 18:17Z, VETO to Maintenance mode, monitoring for about 30 minutes
- at18:44Z, VETO to Stand-By mode
- at 18:46Z, VETO to Nominal mode, G6037 back to nominal value (1025V)
- at 18:46Z, 1BISto Scientific Standard mode.
DoY 2006.003 (03/01/2006): PICsIT Time-Out

On DoY 2006.003 (03/01/2006) at 07:11:11Z, the following OEM APID 1280 ID 133
CLASS 2 was reported:

"I1BIS1 IASW LSL TRANSFER FAILED (LOW LEVEL)"
together with OEM APID 1280 ID 131 CLASS 2:

"1BIS1 IASW LSL TRANSFER FAIL REPORT FOR HIGH-LEVEL MODULE RESET"
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This anomaly is similar to the previous ones that flagged a Time-Out in several
peripherals and that refer to the anomaly report INT _SC-113. This time, according to
G1581 (parameter of OEM 1D 131), the anomaly occurred with PICSIT.

IBIS incurred a timing problem on the Low Speed Line that affected the
communication with PICSIT. During this time, a request for HK1 was sent to PICSIT
without any answer due to the black-out in communication between the peripheral and
the DPE. During this time no valid HK was collected from PICSIT therefore, what
was reported in the HK1 was simply the IASW default (i.e al 0000...). This is
confirmed by the reading of TM parameters that turned to raw value 0 (POE-PDM
status to OFF [raw 0] for example). The unit solved autonomously the internal
conflict on the LSL and reported the valid HK 1 for PICsIT in next cycle.

DoY 2006.003 (03/01/2006):

At 15:34Z TM parameter G8015 (S1E-A2 PMT_V) was reported Out Of Limit high.
It went back inside limits on DoY 004 at 01:02Z. As this happened inside the
radiation belts, according to V-VLT-1 no action was taken.

Inside radiation belts, TM parameter G5008 (POS-M2RTC2) was toggling OOL high.
According to P-CNT-1, no action was taken.

DoY 2006.004 (04/01/2006):

At 00:35Z, TM parameters G2014 (I0E-OVFWPXADD-M1) failed. According to I-
OVF-1, as this happened inside radiation belts, no action was taken.

DoY 2006.006 (06/01/2006):

At 14:03Z, TM parameter G8080 (S1E-VS HBRA-RT) was reported OOL High and
back.

At 14:58Z TM parameter G6062 and G6063 were reported toggling OOL high until
15:20Z when INTEGRAL entered the Radiation Belts.

At 15:20Z TM parameter G8015 (S1E-A2_PMT_V) was reported Out Of Limit high.
As this happened inside the radiation belts, according to V-VLT-1 no action was
taken.

Inside radiation belts, TM parameters G5007 (POS-M2RTC1) and G5037 (POS-
MB8RTC1) were toggling OOL high. According to P-CNT-1, no action was taken.

8.3.4 JEM-X Operations

8.3.4.1 JEM-X Count Rates

JEM-X count rates over the reporting period are displayed in the following graph’.

! Data sampled (1 frame in 4) and smoothed to remove spikes in S/W Trigger due to flushing
of buffer after slews.
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JEM-X Count Rates
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8.3.4.2 JEM-X Temperatures
JEM-X Detector and DFEE temperatures, along with the temperature on the detector
bench between the two units, over the reporting period are displayed in the following
2
graph”.
JEM-X Detector & DFEE Temperatures
2005-12-31 to 2006-01-06
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8.3.4.3 JEM-X Daily Report

2005-12-31 (DOY 365, Rev 392-393) to 2006-01-06 (DOY 006, Rev 394-395)

? Data sampled (1 frame in 8)
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Nothing to report

8.3.5 OMC Operations

2005-12-31 (DOY 365, Rev 392) to 2006-01-04 (DOY 004, Rev 394)
Nothing to report
2006-01-05 (DOY 005, Rev 394)

From 14:57:32 to 17:46:25, an OMC Flat Field Calibration was successfully
performed. One of the images taken during this period is shown below, courtesy of
the OMC team. A Dark Current calibration was also successfully conducted from
17:50:32 to 18:06:33.

The image, located at RA 23:48:00.00; DEC +14:30:00.0 was taken in high-gain
mode depicts the stars with amost identical magnitude. Those with vertical
extensions are where the CCD was saturated. There are also a couple of faint traces of
cosmic rays impinging on the image.
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2006-01-06 (DOY 006, Rev 394)
Nothing to report

On DoY 365 at 15:21:41, DoY 003 at 15:34:28 and DoY 006 at 15:20:36 OMC was
switched by the Timeline to SAFE mode, at the nominal time.
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8.3.6 IREM Operations
Radiation Belts Entry
Evolution of Radiation Belt Entry 2004-2006
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IREM radiation counters:
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