SPI CAMERA STATUS



ANNEALING: 15th SUMMARY

Start; March 30t
185 hours at 105C
April 15tht. Camera reactivation

Nominal HV settings at 80K
Good recovery
Nominal performance of the CDE’s



ENERGY RESOLUTION HISTORY: 882.5 keV

* Regular annealing ( GeD at 105C) restore GeD energy resolution.
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ENERGY RESOLUTION HISTORY: 1764.3 keV

 Regqgular annealing ( GeD at 105C) restore GeD energy resolution.

3.56 | - T TT
Resolution jn keV 1764,3 keV line

9 || 85k - 82K || 80K
3,46 - : :

3,36 1

3,26 1

3,16 -

3,06

2,96 -

2,86 ANNHAL .15

F . ANNEAL.14
NEAL. 6 ANNEAL. 7 ANINEAL. '8 ANNEAL. 9 ANNEAL.10 ANNEAL.11 ANNEAL.12 ANNHAL.13 200 H
.25H 1p5 H 192H : 205H 202H 195H ZOOH 2€OH REVO ltlon nu ber

ANNEAL. 2
ANNHAL. 1 3TH A AL. 3 ANN
3b6|H 6 H 1
2,76 s

10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490 520 550 580 610 640 670 700 730 760 790 820 850 880 910 940



5,23 -

5,03

4,83

4,63 -

4,43 -

4,23

4,03 -

3,83

ENERGY RESOLUTION HISTORY: 2754 keV

 Regqgular annealing ( GeD at 105C) restore GeD energy resolution.
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GeD 1 FAILURE

May 25th GeD 1 stopped.

Counting rate increase 2-3 seconds before
Then preamp blocked with anomalous offset
Similar to the other failures

No clear explanation

However seems to be linked to the HV

Can we reduce the risk ?

Yes, If we can reduce the HV



THE HV AND GERMANIUM DETECTORS

HV value:
— Set the electric field in the crystal
— Determine the charge collection in the Ge

Then the derived parameters are:
— The conversion gain of the detector: line peak position
— The conversion gain distribution within the volume
— The energy resolution and its distribution in the active volume
— The active volume of the detector

Operation at an “enough high” voltage ensures that all
these parameters are set to the optimum.

The optimum of 4KV comes from on-ground knowledge of
the GeD

Is this optimum still valid ?



GERMANIUM DETECTOR EVOLUTION
SINCE LAUNCH

Main evolution come from the annealings:

— At 105 C the lithium that compose the central (+) electrode drifts.
— Then the electrical diameter of the central hole increases.

— The electric field distribution in the detector changes

In a coax detector E is very intense in the innermost
regions.

— The increase of the central diameter result in a significant increase
of E in the whole volume

— Thus improving charge collection efficiency
Thus for the same result — charge collection efficiency” we
should be able to reduce the HV.

However, other effects ( due to irradiation) could mitigate
this.



NEW DETERMINATION OF THE GeD
DEPLETION CURVES

Measure of the peak position and energy
resolution for various HV values

Need to use a line at “high” energy (> 1 MeV) to
be sensitive to charge trapping.

Long integral time needed.

Test on June 16/17/18:
— 24 hr at 3.5 kV

— 24 hr at 3.0 kV

— 10 hrs at 2.5 kV

— 6 hrs at 2.0 kV



GeD HV DECREASE ?

* |If possible we will decrease the GeD HV aiming to
keep the same scientific performances.

« We will have to control the effect of irradiation and
the efficiency calibration.
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GeD’s FAILURE SCIENCE IMPACT

« Sensitivity reduction: sqrt (15/19)

* Imaging loss:

— Little: the “multiplexing” decrease from 19x25 down to
15%x25



I5ES Selar Cycle Sunspoet Number Progression
Observed dota through May 2010
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LCL “ANOMALY”

LCL trip are more and more frequent
Conseqguences on SPI are very high

This case was easy...in case of problem over
night on the master CDE it would have been

worse

We have to retry to switch to backup configuration:
— 1 LCL per compressor.

Done for CDEZ2, still to be retried for CDE1



CDE “backup” configuration

]
First attempt in April the relay didn’t
CDE1 SPICO 1
move....
A C 1 c .
* - il Marginal design of the relay command
-E — Dhspl.
) — Dhispl. 2
~ | comp 2 : .
L s S . ”mp Test again with repeated pulses....
CDE 2 SPICO 2
®— 383
B2
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FUTURE CALIBRATIONS

ONE PATTERN (50ks) PROVIDES « ENOUGH » STATISTICS UP TO
~ 200 keV

« Each annealing increases the central hole size: the high energy
efficiency will necessarily decrease.

* 4 Revs allows a good control of SPI up to ~2 MeV
« AIM is to obtain
RELIABLE DATA UP TO AFEW MEV
IN THE STANDARD 5X5 PATTERN
AND
REFERENCE SPECTRA FOR CROSS-CALIBRATION

« good » cross calibration only exists for 16 ks !




ACS
Performance and Calibration

Zhang Xiao-Ling
MPE, High Energy Group
SPl Team Meeting, CESR, June 28,2010



ACS Rate history, full range
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ACS components: all change in the same trend
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ACS components
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Fraction of Good Events
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ACS energy calibration

 ACS energy calibration is performed during each
annealing

— Loop over 32 energy threshold steps (1,3,5
..., 63)

— Most recent one is performed in revolution
914



ACS lightcurve
revolution 914
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ACS threshold stepping, 914

revolution 0914
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History of ACS threshold stepping
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History of ACS threshold stepping
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Saturated Germanium Detector Rate
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Summary

 ACS rate (as well as GeSat rate) has dropped
dramatically.

* Fraction of good events is quite stable, except
for a slight increase, which may be due to the
Increase of solar activity

 From the stepping of ACS threshold during the
annealings, the ACS energy response Is as
expected.

13



SPI Database Status Report

Zhang Xiao-Ling (MPE)
SPl Team Meeting
CESR, June 28th 2010



MPE: Pre-processing & Sci-HK Database

 Run OSA on consolidated data to produce SPI spectra
— One spectrum for each detector and each pointing
— 18 keV — 2 MeV @ 0.5 keV bin
— 18 keV -8 MeV @ 1 keV bin

* Build a ScW parameters database for each revolution

« checking the database status

— Fitting of selected lines, then check line
energy shift and width

— SPI| database is normal

2010/06/28 SPI team meeting, CESR 2



Line energy shift

- low energy
- all SE combined
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Fitted line central energy shift (high energy)

fitted line central energy shift (detector -1)
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NEW FUNCTIONALITIES OF
SPI.HKVISU



SPI| HK interface

-1 New distrubution
1 Date Selection

= Parameters
selection

=1 List control




Single curves

Selection of individual parameters available




election of multiple curves

Selection of parameters from different groups
available

MiniRTU, 6402, Box temperature : DFEE | GRAPH

CS5W.0n board TC number read 3 = ET1 ) WA
IASW, 3840=, Expozure parameters for IASW-Spectra accum DELETE

CLEAR
SAVE LIST
LOAD LIST

Selection of Parameters

ISE communication for sach FEE¥

Select Parameters

JAll 111 122 133 143 _153 _183 _173 _183
1 112 123 134 _144 _154 164 174 _I84
12 113 124 _135 145 _155 B5 175 L1865
13 114 125 _136 _146 _I156 _1B66 _I176 _I86
I 4 115 126 137 147 157 67 _JF7 167
15 116 127 133 _148 _158 _1B68 _178 _I88
1B 17 128 139 143 _159 _I69 173 _189
A7 118 129 _140 150 _1B60 _J70 _180 _190
18 119 130 141 15 161 471 181 191
19 ]20 131 _142 152 162 _J72 _182 _192
110 121 _132

Accept I

Cancel |




Plan detection

Presentation of plan detection curves




FEE selection : 91, 92 curves

Presentation of FEE curves




Selection of consecutive revolutions

PAIRIRTUL 40 Active cooling radiater temp acgui
: . : . : :
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Tirme

TAIRIRTU 40 Active cooling radiater t=mp acgui
T T T T : . : :




Date — revoluton selection
]

11 Selection of time intervals by date or revolution
number

-1 Consecutive revolutions required




Text data from CSSW

11 Display of Text information from CSSW parameters
available




Comparison of Analysis Tools

Crab analysis with CESR/MPE/SPIROS

Zhang Xiao-Ling (MPE)
SPl Team Meeting
CESR, June 28th 2010



e Motivation

— My result (with MPE methods) is close to Dirk
Petry's

— To find the cause for the discrepancy between
CESR result and MPE (Dirk)'s result

 Possible cause
— Data reduction
— PSD/SE
— Fitting software
e Approach

— Test with Crab, following as closely as possible
CESR method in the Crab paper (JR09)

— Also tried to use the same dataset
2010/06/28 SPI team meeting, CESR




Case study: Crab

o Dataset (with usual cleaning)
— JR0O9 sum3 (665,666,727)
— Both SE and PSD only

e Spimodfit fitting condition
— Detector pattern fixed at epochs between annealings
and detector failures

— Background normalization varying timescale: a few
pointings

— Sources are kept constant

2010/06/28 SPI team meeting, CESR



Crab spectrum fitting with XSPEC

bknpower (dataset: sum3)

data and folded meodel {(sum3)

spectra_Crab_low.fits spectra_Crab_psd.fits spectra_ Crab_high. fits
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SPI team meeting, CESR



Crab spectrum parameters

bknpower (dataset: sum3)

ldx1
JRO9
2.06 2.25 (0.04) 6.

DP9 2.11 (0.01) 2.20 (0.01) ?

spimodfit

210 (0.01) 2.21(0.02)  7.060

Sl @ 2,12 (0.01) 2.20 (0.02) 7.10

* 23.51t0 1000 keV, 79 bins in log scale

2010/06/28 SPI team meeting, CESR

Idx2 Flux Flux
@100 keV | @100 keV(**)
7 6.5

Flux
@25-100 keV

0.212 (deduced)

0.229

0.232

0.235



Case study: Crab also with CESR dataset

CESR dataset kindly provided by Elisabeth
* Not compatible with spimodfit — use SPIROS

Four cases

e Spiros + cesr data

e Spiros + mpe data

o spimodfit + mpe data, fit detector pattern

« spimodfit + mpe data, use flatfield background (detector pattern)

In all cases:
« detector pattern constant
« background normalization change in orbit timescale

2010/06/28 SPI team meeting, CESR



data and folded model

spiros_cesrdata.fits spiros_mpedata.fits spimodfit mpedata_fitdetpattern.fits sp
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SPI team meeting, CESR



Conclusion

o Spimodfit and spiros agree with each other very
well.

* |t seems the difference lies in the fitting software
Instead of the different ways of data
preparation.

e Different versions of rmf's affect the flux, but not
the residual structure.

« Background can be considered not varying in
one orbit

2010/06/28 SPI team meeting, CESR



