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. ROSITA
Introduction /-w

* Launch and early operations comprises the time between launch until
start of CalPV.

* During this time, the following activities have to be carried out:
* |Interface and Thermal Controller (ITC) commissioning
* Thermal control system commissioning
* Opening of telescope cover
7 x Camera Electronics (CE) commissioning
e Cool CCD Detectors
e Switch on and commission CCD Detectors

* All this must be done in parallel to S/C and ART-XC commissioning
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Organization - Logistics @

e eROSITA instrument team will be located at NPOL.

* Ground support equipment capable of displaying eROSITA telemetry will be
available (EGSE)

* Interface of eROSITA team is IKIl, not NPOL

* Where will ART-XC team be located during this phase?
e Who will be eROSITA team interface from IKI during this critical phase?
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. . ROSITA
Organization — Ground contact

* Typical ground contact will be organized in the following sequence:

1h 10min 1.5h 1.5h

bl b all
L | L |

Y

A
hd

End of ground contact

F 3

S/C platform service operations ART-XC operations eROSITA operations

Start of ground contact

a4
-
-
-t

eROSITA TLM requests

 During this phase operations will be planned on a day to day basis.

 Command sequences for eROSITA operations will be delivered to IKI
over FTP server, as defined per MPE/IKI ICD.
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Organization — Telecommanding

ROSITA

 MPE instrument team responsible for generating dally command sequences
to operate eROSITA.

Before ground contact (TBD days before)

MPE

IKI NPOL

After ground contact

NPOL

SRG FTP server

1 7
L IIl v ! E7
eR0O eRO+ART 3RG Mission SRG Session
cmd seq. cmd seq. Planning File report?

Ynopm-o
Pyxosoamrens, FOry

Homep KWIM1: " 1 Howep cpencts KWN1: 1
Homep KMN2: " 2 Howmep cpencre KWN2: 1
TM#: Ecra

WTHN: Ectn

Peaxwum Bx. 8 yn

CBR3bL:

CeaHc  RG_230118_V2

Haawavenmwe ceanca: Tecronsi ceanc gna aemonctpayun (popuara coxpasennn ceanca ans MPE
(NpuNneps KoMoHA #3 ceancor 42 u 44 KW, nexabps 2017)

MWNiol fara m spens Tun Komanga Kun Komuenrapni
= = 123012018 020200 KK 3421 MeQ3z |Bxmowesns 0CHOBHOM0 B3 (ITC
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INOKS Adroix 13 EXMeesnOro ITC
Immediately start
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* Unplanned commands during session -> 10mins delay .« s fw i
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. . . ROSITA
Organization — Telecommanding

B ' eROSITA Command Translator

File Edit

1| ITCON NOM All 1 21.11.2014 03-00:00 ERQ SERNCE KE=3421 // Nominal ITC On Relay command

2 | DELAY &0 2| jf &0 seconds delay

3 | DATREQSTART 321.11.2014 03:01:00 ERO SERNCE KEK=34€1.7 // Staert Deta Reguest over Sublddr 10
2|y 4 4y

5| // Thermal system functional 5| // Thermal system functional test

€  ITCSETIEMD 1, &E €21.11.2014 03:01:10 ERQC SERNCE KEK=34¢€1,B0&8,0021,00032,0001,0002,006E, 0044, 0000, 0000 /7 ITCSETTEMD 1, &B
7 ITCSETIEMD 2, &E 721.11.2014 03:01:20 ERQO SERNCE EK=34¢ ..

8 | ITCSETTEMD 3, 6B B 21.11.2014 02-01-30 ERD SEANCE EK=34¢ | RG_SEANCE 23 NOM_2014-11-21.v03.6¢ - Notepad

S | ITCSETTIEMD 4, &E 5121.11.2014 03:01:40 ERO SERNCE FEK=34¢fje Edit Format View Help

10| ITCSETIEMP 5, 6B 10

21.11_.2014 03:01:50 ERO SERNCE EE=34¢
21 11 2014 03-02-00 ERO SEANGE RI{=34-E1N Cyclogram for eROSITA SEANCE23 (NOM ITC)

21.11.2014 03-02-10 ERD SEANCE KE=34¢’/
_11.2014 03:02:20 EROD SEANCE EK=34¢//
21.11.2014 03:02:30 ERQO SERNCE Er=34¢// File generated on:

.2014 03:02:40 ERQ SERNCE EK=34¢// 11 OCTOBER 2018

.2014 03:02:50 ERO SERNCE EKEE=34¢//

-2014 03:03:00 ERQ SEARNCE FEE=34¢// (Cyclogram as described in eRO-MPE-PR-15-18

11 ITCSETTEME &, 6B
12 | ITCSETTEME 7, 6B
13 | ITCSETTEMP B8, 6B
14| ITCSETTEME 3, &E
15| ITCSETTEMP R, &E
18| ITCSETIEMP E, &E
17 | ITCSETIEME C,EL1

Issuance during SEANCE23 ground testing

[y
M b b
[X]
=]
=
=

[y
Jd Ty N
B BB
[y
e
e

18 | g 18| gy

EE //Brepare rediocomplex regues EE //Drepare radiocomplex regquests over Cha?? BEGIN

U | TRCMODE* 2 <0 21.11_.2014 03:03:10 ERO SERNCE EE=34¢ .

21 | ISELRCR 21| 21 11.2014 03-03-20 ERD SEANCE RR?34621'11'2814 03:00:80 ERO SEANCE KK=3421 // Nominal ITC On Relay command

22 | TRNACRATT. 22|21 11 2014 na-na-an FRN SEANCE Ew=a4s// 0@ seconds delay
21.11.2014 @3:81:80 ERO SEANCE KK=3461.7 // Start Data Request over SubAddr 18
I
// Thermal system functional test
21.11.2814 ©3:01:18 ERO SEANCE KK=3461,B068,0021,0003,0001,0002,006B,004A,0000,0000 // ITCSETTEMP 1,6B
21.11.2814 ©3:01:26 ERO SEANCE KK=3461,B068,0021,0003,0002,0002,0068,0049,0000,0000 // ITCSETTEMP 2,6B
21.11.2814 83:01:30 ERO SEANCE KK=3461,B068,0021,0003,0003,0002,0068,0048,0000,0000 // ITCSETTEMP 3,6B
21.11.2814 83:01:40 ERO SEANCE KK=3461,B068,0021,0003,0004,0002,0068,004F,0000,0000 // ITCSETTEMP 4,658
21.11.2814 83:81:50 ERO SEANCE KK=3461,B068,0021,0003,0005,0002,0068,004E,0000,0000 // ITCSETTEMP 5,6B
21.11.2814 83:02:80 ERO SEANCE KK=3461,B068,0021,0003,0006,0002,0068,004D,0000,0000 // ITCSETTEMP 6,658
21.11.2814 83:82:10 ERO SEANCE KK=3461,B068,0021,0003,0007,0002,0068,004C,0000,0000 // ITCSETTEMP 7,6B
21.11.2814 83:82:20 ERO SEANCE KK=3461,B068,0021,0003,0008,0002,006B,0043,0000,0000 // ITCSETTEMP 8,6B
21.11.2014 83:82:30 ERO SEANCE KK=3461,B068,0821,0003,0009,0002,006B,0042,0000,0000 // ITCSETTEMP 9,6B
21.11.2014 83:82:40 ERO SEANCE KK=3461,B068,00821,0003,000A,0002,006B,0041,0000,0000 // ITCSETTEMP A,6B
21.11.2814 83:82:50 ERO SEANCE KK=3461,B068,00821,0003,000E,0002,006B,0040,0000,0000 // ITCSETTEMP B,6B
21.11.2014 83:83:80 ERO SEANCE KK=3461,B068,0821,0003,008C,0002,00E1,080CD,0000,0000 // ITCSETTEMP C,E1
I

. 3 //Prepare radiocomplex reguests over Channel 1
DIOgO COUtlnhO 21.11.2814 83:83:10 ERO SEANCE KK=3461,B068,001C,0001,0002,001F,0000,0000,0000,0000 // *1 ON DEMAND; IRCMODE 2 7

21.11.2814 83:83:20 ERO SEANCE KK=346l1,Bees,e812,eeel,cece,0013,6000,0000,0000,0000 // ISELRCA
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Organization — Telemetry @

* Near real time data stream is supplied by NPOL to eROSITA EGSE.

* Diagnostic temperature sensors
e Telemetry over MIL1553 interface
e Radiocomplex interface

* Interface from NPOL telemetry ground system to eROSITA EGSE is
still under development (socket connection).

* This interface should be tested during the next ground test campaigns
(SEANCE 58?)

* NRTA software developed by Bamberg

* Problem, at MPE it has not been used before
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Organization — Telemetry ROSITA

Sun 86.11.16 311,17:47:44 NEZ
8 Fr/ - 717:4 9

1. Sec
= T1_IIPL 1 PHOGNODE,
11_TCNACK 2 11 _UPNACK of f R1HY R1GHDGNTR
11_WBOOTS of £ RICAMSY R1CHDREJ
11_1HZEXI @1%cede I1_STATUS $6018 RIHUBNSY R1ERRCNTR
I1_1HZINT @i%afchd IiMODEL  #w= FN ] 0
11-TINSRC INT 1HZ TIME | I1”ENACE ALL CEs CE: RIGMAIGERR R1WDIRQS
R1SEQCSERR R1WDRETRY
11_HTHSW off I1_HISW of £ _ECSEW
11_CESY 80000001 I1_HISWENA of £ FUsy of f R1¢ T R1SEQMODE Ff R1EXPOSROW
MODE  SW dizabled RIGHSTA R1EXPOSGOL
11_RCMODE REALTIM data | 11 221 RIFWSTAT R1FWPOS
11_RTFIFQ || H1 1 1
Rz =1 [« 1 poasiy
11_R¥1iFRM aff of f T1_RR4FIFO
CEIYSS off nfl>
off nf<
L3 \ =351 &1 1 2 3 4 5 -3 T -] - ] 10 €M 12 13 14 15 1B 17 i 1= 20 Fal 22 [hours]
Sun @6.11.16 311,17:47:44 WEZ A | 3. 2 M_TCOPWR - 60.000 @ J6/07:33:41 Frs = 1000 (= 1 ginel)
/566 - E 11
CLUSUNEG
CLISUDIG POS nf C115UNEG
C1U3RUNEG -29.8 U 5 C C1U15UNEG
C113BUNEG 3: 2 C1115UNEG
C1TICE4RA C1T2CE4n
C1USUEPGA G C1U2USREF 3
c1u303 3 C1U205 ciiiu2 52 A TFPGA ] C1T2CE4B
G ] G112 C11102
C1T1CES 2 C1T2CES
C1STPUOLT : CLISTPA GC1I1SIPB
C1HUFLSH 2 CLCAHSY CLHUSET CATSTP
10 il 1z 13 14 15 16 1w 1e 1= 20 Fal r) [hours]
P1FUSTEPS 512 P1EWSTAT G1FYPOS C1TCCDID C1ICCDPT
P1FUDELAY P1FUSTEPCT Res= 1000 (« 1 phest)
0 LIHIT CHECK]
10 il 12 13 14 15 18 17 18 18 20 ¥l z Ihours]
1PWH = 136000 @ 316/07:35:37 Res = 1.000 (<1 pina]
e T

z 3 4 5 8 7 2 Ll 1 Ll 12 13 14 15 16 17 -] 19 2n bl 22 haiira]

Diogo Coutinho 9
Ringberg Castle, Oct. 24 - 26, 2018



. . . . . ROSITA
Commissioning operations - Constraints

 eROSITA ITC must be switched on less than 5h after
launch.

* eROSITA cover will not be opened before the 11™ day,  mmro ecion bum 2 option
due to risk of contamination (1%t correction burn ,- 0
occurs on day 10).

AV TO+20days
Trajectory correction burn #2

A2 T+10days

* CCD cooling not before minimum of 21 days S

. . ki ot
outgassing (filter wheel open) varking Qrott
e CCD cooling not before 3™ optional correction burn '
(day 40) \
b A1 TOH1.6R
* eROSITA activities will be performed always during So_loc 7 et

ground contact.
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. . . . . ROSITA
Commissioning operations - Constraints

TO+3.6h | Switch on of ITC Nominal. Possible to send telecommands. Reception of telemetry over MIL1553 Sub
Address 10. Initial ITC health check, thermal control start-up and optimization.

TO+3d | ITC software verification. ITC / RC interface verification in test mode.
TO+11d | eROSITA cover opening. CEs switch on and health check. Open Filter wheels. Operational test part 1.
T0+20d | eROSITA set into safe mode (filter wheel closed) before trajectory correction

TO0+21d | eROSITA re-open filter wheel to continue outgassing, after trajectory correction. Operational test part 2.
TO+41d | CCD Camera cooling.

TO+43d | CCD Camera 1 switch on, health test and commissioning.
TO+46d | Pointed observation target SN1987A.

 When are SED26 star trackers
TO+47d | CCD Camera 2 switch on, health test and commissioning. commissioned??

TO+50d | Pointed observation target SN1987A.

TO+51d | CCD Camera 3 to 7 switch on, health test and commissioning.

TO+66d | Pointed observation target LMC.
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# of tele

Day eROSITA Activity Command Sequence Duration commands Special requirements Comments
SENS | MPD | ENA
a Temperature diagnostics monitaring - ®
ECS alternating, MIS heat
1| ITC switch on & inftizl check TCON x % 1+TBD siternzting, MIS hezters giLRragket
heaters uzed
2 | ITC health monitoring & thermal control monitoring - X X Na specific activities are planned for this
time, 2= 5/C service gofivites will be
3 ITC heslth monitoring & thermal control monitoring - X X performed. Despite that, if passible, test
4 ITC heslth monitoring & thermal control monitoring - pd X meds RC I."||:E.I'fE|CE =a fJI_d oe _tEﬂEd' .
Cinby monitoring sctivities will be carried
=] ITC hezslth monitoring & thermal contral monitoring - X X out. If adjustrments to thermal contraol are
, - . _ . nesded, then there is availability to s2nd
& ITC heslth monitoring & thermal control monitoring - X X TBDO telecommands.
7 ITC heslth monitoring & thermal control monitoring - pd X
E: ITC heslth monitoring & thermal control monitoring - X X
3 ITC heslth monitoring & thermal control monitoring - pd X
10 | 1ist Trajectory correction
After opening cover thermal environment
changes. Telecommands to adjust
11 | Cover opening BROCCVER X X 3h 10 temperatures might be necessany. 4h refers
to monitoring time, as thermal stability
takes long to readh.
In case needed, thermal control can be
Thermal control adjustment. gdjusted and new software tables
12 - : X X TED
ITC tables [ software uploads. uploaded.
CE= will be switched on. 5equence of switch
;G 3,CE4,CEY,ECS OFF CE1 CEZ CEG.
13 | CE1to CET switch on CEON x % % 3h 25 on; CES,LE3,CE4,CE7,ECS OFF, CE1,CE2,
15mins per camera + time for thermal
stabilization of CEs.
All filt heelz will b d f
14 | FW1to FW7 opening FWOPEN X x X 0.5h 14 = basgil s ezl
Outgassing.
15 X X X 1k TED
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. Telemetry requirement X # of tele . .
Day eROSITA Activity Command Seguance Duration commands Special requiraments Comments
SENS [ MPD | KENA

1& ¥ X X 1h TBD

17 Can be used for CE diagnostic,/software/tables X X X 1h TED

12 uploading X x x 1h TBD

15 b x X 1h TBD
50C command is sent to eROETA 30mins

20 | 2Znd Trajectory correction ¥ X X before correction; fitlker whesls will close
sutomatically
All filter wheels will be re- dt

31 | FW1to FWT opening FWOPEN x x x J.5h 14 er WREETs Wi Be re-opensd o
continue outgassing.

22 ¥ X X 1h TED

23 ¥ X X 1h TBD

24 X X X 1h TBD

25 ¥ X X 1h TBD

26 X x X 1h TBD

27 ¥ X X 1h TED

28 e, ® i« 1h TED Dwring this period memory checks can be
performed. An assessment of radiation

23 Can be used for various diagnostic/zoftwars/tables X X K 1h TED environment and bit flips in memary

ETH) uploading " X ” 1R TED lzcations can be mads. Possibility of testing
time tagged commands (SUSPEND and

31 X X X 1k TBD FLIGHT).

32 X X X 1h TBD

33 ¥ X X 1h TBD

343 X x X 1h TBD

35 X X X 1h TBD

3E ¥ X X 1h TBD

37 ] X X 1k TBD
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- Telemetry requirement . # of tele . :
Cay eROSITA Activity Command 5equence Duration commands Special requirements Comments
SENS | MPD  KMA
38 ¥ X ® 1k TED
35 ® . % 1h TBD
50C command is sent to eROSITA 30mins
40 | 3Zrd Trajectory correction {opticnal) ® X % before correction; filker whesels will close
sutomatically
/ Filling valves are gpened and CCD start
41 | CCD Cooling walve opening CCDOOOL X X % Eh 10 U=urisk support cooling. CCD thermal control still st to
20°C.
Check valv ing. 5et tharmal contral t
42 | CCD thermal adjustment CCOSETTEMP x x « \ 60 4 10 Usyrisksupport [ oo perine: 2SR TRarmE eaniret e
o Y 4 S
N CCD1 switch . Threshold
43 | CCD Camera 1 switch on [w) on-chip filtar) CCDON1 x x x 15h 100 SR s SElns L
adjustrment
Calc and dump Offset/noise maps,
44 | CCD Camera 1 calibration CCDCALL ® x % 2 5h 10 Calibration source performance test
PRWORE, close FW and leave it in PIMEMNYZ
45 | CCD Camera 1 monitaring X % % 1.5h TED Margin for CCD Camera activities
a6 Pointed observation . . . oh 10 Open PW. Observe target SN1387A during
grownd contact.
CCD2 switch on =& 2. Threshald
47 | CCD Camera 2 switch on [wa/ on-chip fitter] CCOOMN2 x x X 15h 100 ~s SWILER Gn s=quence. Thresha
sdjustrent
Calc and dump Offset/noise maps,
42 | CCD Camera 2 calibration CCOCALZ ¥ X X 2.5h 10 Calibration source performance test
PRWORE, close FW and leave it in PIMEMNYZ
hiargin for CCOC ctivities, i
45 CCO Camera 2 monitaring ® % % 15h TED ! ar_=|r'. e AMSTS SEEMILIES, In c2s8
more time nesded.
O P, Ok 1 T 5M1387A. Real
SO Pointed cbservation ® % % 2h 1o .pen _I" E_EF.'IE =rES ! =2
time data downlink.
CCD3 switch on =& 2. Threshald
51 | CCDCamers 3 switch on CCOONZ . x X 15h 100 —-S SIWITET on sEquEnce. Thresha
sdjustment
Calc and dump Offset) noise maps,
52 | CCD Camera 3 calibration CCOCALS X X X 2.5h 10 Calibration source performance test
PRAWORE, close FW and leave itin PMENYZ
Margin for CCOC ctivities, i
53 CCD Camera 3 monitoring ® X x 15h TED ! ar_:lr'. nar AMIETS SEEMITIES, (N e==e
more time nesded.
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. Telematry requirament X 4 of tele _ :
Day eROSITA Activity Command Sequence Duration commands Special requiremeants Comments
=ENS [ MPD | KNA

CCD4 switch on == =. Threshald

54 | CCD Camera 4 switch on CCOONS x % x 1.5h 100 - SRR an S=quence. Thresha
sdjustrent
Calc and dump Offset/noise maps,

55 | CCD Camera 2 calibration CCOCALS ¥ X X 2.5h 10 Calibration source parformance test
PRAWORE, close P and lzave it in PMENYZ
hiargin for CCOC ctivities, i

St | CCD Camera 4 monitoring ® X X 15h TED ‘ ar_:lr'. e AITIEME SCEVITES, In £2s8
rnore time nesded.
CCDE switch on =2 e. Threshald

57 | CCD Camers 5 switch on CCDONS X x X 15h 100 = SWITET an s=quence. Thresha
sdjustment
Calc and dump Offset/noise maps,

& | CCD Camera 5 calibration CCOCALS b X X 2.5h 10 Calibration source performance test
PRAWORE, close P and leave itin PMENVZ
Margin for CCDC ctivities, i

55 CCD Camera 5 monitoring ® ® X 1.5h TBD ‘ arc,lr'. rer AMES SCHVIRIES, In case
rmore time nesded.
CCDE switch on == =. Threshald

60 | CCD Camera 6 switch on CCOONS x % % 15h 100 —--B SWITER an S=quence. Thresha
sdjustment
Calc and durmp Offset/noise maps,

61 | CCD Camera 6 calibration CCOCALS ® x X 2.5h 10 Calibration source performance test
PRAWORE, close P& and lzave it in PMENYWZ
MWizrgin for CCDC ctivities, i

62 CCD Camera 6 monitoring ® X X 15h TED ‘ ar_:lr'. e AMErS SCEVITES, In 28
rore time nesded.
CCD7 switch on =2 e. Threshald

53 | CCD Camers 7 switch on CCOONT x x X 15h 100 = SWITER n s=quence. Thresha
sdjustment
Calc and dump Offset/noise maps,

64 | CCD Camera 7 calibration CCOCALT b X X 2.5h 10 Calibration source performance test
PRAWORE, close P& and leave it in PMENWZ
Margin for CCDC ctivities, i

65 CCD Camera 7 monitoring ® ® X 1.5h TBD i arc,lr'. rer AMErS ACHVIRES, In case
more time nesded.

. . Cbzerve target LME with all CCD Cameras.
- - . . o br ]
58 | Peinted observation ® ) . 2.5n 20 Open 7 FWs_ Real time data downlink.

End of commissioning phase

Diogo Coutinho
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. . . . ROSITA
Commissioning phase — open points

* Logistics during early phase -> IKlI and MPE teams location

* Socket connection development and test -> critical for eROSITA telemetry
reception

» eROSITA never tested with Flight Control teams (always ground test team)

* Commissioning of eROSITA cameras occurs at same time of ART-XC Cal-PV
e Could it be a conflict?

* Commissioning CCD Cameras -> activities and criteria

* Share our preliminary plan with IKI/NPOL

* Release eROSITA early phase and commissioning plan
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ROSITA

Thank you for your attention.

Questions?

email: d.coutinho@mpe.mpg.de
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SRG Commissioning Timeline

eROSITA

ERO: POINTED OBSERVATION

ERO: CCD 7 ON

ERO: CCD 6 ON

ERO: CCD 5 ON

ERO: CCD 4 ON

ERO: CCD 3 ON

ERO: CCD 2 POINTED OBSERVATION

ERO: CCD 2 ON

ERO: CCD 1 POINTED OBSERVATION

ERO: CCD 1 ON

ERO: CCD CAMERA COOLING

ERO: CCD CAMERA COMMISSIONING
ART-XC: POINTED OBSERVATIONS

SC: THIRD TRAJECTORY BURN (OPTIONAL)
ERO: OPERATIONAL TEST - PART 2 (NOTE 1)
ART-XC: DETECTORS SWITCH ON

SC: SECOND TRAJECTORY BURN

ERO: OPEN FWS FOR CCD OUTGASSING
ERO: OPERATIONAL TEST - PART 1 (NOTE 1)
ART-XC: OPERATIONAL TEST

ERO: OUTGASSING STARTS

ERO: COVER OPENING

ART-XC: COVER OPENING

SC: FIRST TRAJECTORY BURN

SC: ON BOARD SERVICE SYSTEM TEST
ART-XC: BUSOTR, SSOI SWITCH ON & INITIAL CHECK
ERO: ITC SWITCH ON & INITIAL CHECK

SC: SWITCH TO INO MODE & ONBOARD SYSTEM CHECK
SC: TRANSFER TO L2. PSO MODE

LAUNCH

ITC Switch ON
Diogo Coutinho
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(3.6h after launch)
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