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Detector ’s opening
qualification

Leakage cur rent’s measurements
on FM detectors
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Detec tor Date of opening
M anom eter 

indic ation (bar)
B efore opening 

HT= 5k V
A fter opening 

HT= 3k V
A fter opening 

HT= 5k V
after x  outgas s ing 

c y c les  HT= 5k V

D08 june 99 6,7 pA

D12 june 99 4,5 pA

FM 20 02/08/00 1,22 12 pA 14 pA 26 pA 6,4 pA

FM 21 09/08/00 1,26 10 pA 3 pA

FM 23 02/08/00 1,18 4 pA 13 pA 23 pA 6,5 pA

FM 24 02/08/00 1,12 4 pA 4 pA 16 pA 4 pA

FM 25 02/08/00 1,1 6,3 pA 7,8 pA 6,5 pA 4 pA

FM 26 24/05/00 4 pA

FM 27 10/07/00 <  1 (E ury s is ) flas h 9000 pA 140 pA

FM 28 02/08/00 1,36 4,5 pA 10 pA 11 pA 4,5 pA

FM 29 09/08/00 1,18 11 pA 1180 pA 7 pA

FM 30 02/08/00 1,32 4 pA 13 pA 22 pA 4,5 pA

FM 31 21/07/00 1,35 10 pA 6 pA 10 pA 6 pA

FM 33 02/08/00 1,26 8,5 pA 8,5 pA 17 pA 5 pA

FM 34 02/08/00 1,3 49 pA 23 pA 34 pA 6,5 pA

FM 36 21/07/00 1,23 5 pA 8 pA 9 pA 4 pA

FM 37 21/07/00 1,25 7 pA 50 pA 5,5 pA

FM 38 21/07/00 1,35 5 pA 94 pA 5 pA

FM 39 21/07/00 1,2 6,5 pA 9 pA 9 pA 5 pA

FM 40 02/08/00 1,28 9,5 pA 580 pA 130 pA

FM 41 09/08/00 1,23 42 pA 150 pA 930 pA 140 pA

FM 43 24/05/00 110 pA

FM 44 09/08/00 1,14 10 pA 1300 pA 80 pA

FM 45 21/07/00 1,15 10,5 pA 65 pA 6,5 pA

FM 46 02/08/00 0,65 à 100 V :16 nA 60 pA

FM 47 4,9 pA  (Eu ris ys ) 3,7 pA

Le akage  current's  m easure s fo r e ach de tecto r in d i ffe rents  ca ses.

Rem ark  : the E uris y s  leak age c urrent's  m eas urem ents  are m ade on 4000 V
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M e asu re men ts  b e fo re  an d  af te r  th e  o p en in g
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M easu r emen ts  b e fo re  and  af te r  ou tgass ing
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Re so lu t io n 's  measu remen ts
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PA1 qualification
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D E L I V E R Y  R E V I E W  B O A R D

PA1

• HV filtering
• detector load
• link between Ge and PA2

• 2 *  2 GÙ resistors
• 2 *  2,7 nF ceramic capacitors
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D E L I V E R Y  R E V I E W  B O A R D

PA1 FM : spring contact



28/06/01 JP Roques - Centre d’  Etude Spatiale des Rayonnements 9

D E L I V E R Y  R E V I E W  B O A R D

• Temperature range 90 K - 373 K

• electrical contacts to capacitors : springs
• mechanical holding of capacitors : glue
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• Qualification :
– thermal cycles : from -180°C to +110°C
– vibrations

– corrosion
– electrical tests : measure of capacitor leakage

current at 5 kV
– measurement of glue leakage current
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SYSTEM
QUALIFICATION for  cold

plate assembly
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D E L I V E R Y  R E V I E W  B O A R D

• STM not in F.M. conf for GeD and PA1

• AIM: decrease the low temperature limit

• Recently an assembly with 11
GeD,PA1,PA2 has been tested at 80-83 K

• Plans: use of Be STM plates in ordrer to
make a complete system test at 80K
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SPI  thermal vacuum
performance tests
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cal i -
brat i on

swi tch on

2  kV 4 kV
4 kV , 1 5  
at  3kV

4 kV 4 kV 4 kV 4,5  kV 5 kV 4 kV 4 kV 4 kV 4 kV

0 2,69 2 ,38 2 ,31 2 ,51 2 ,51 2 ,5 2 ,44 2 ,44 2 ,48 2 ,45 2 ,51 2 ,39

1 2,36 2 ,23 2 ,25 2 ,35 2 ,29 2 ,33 2 ,32 2 ,3 2 ,32 2 ,35 2 ,31 2 ,33

2 2,48 2 ,37 2 ,24 2 ,44 2 ,48 2 ,49 2 ,42 2 ,4 2 ,51 2 ,5 2 ,52 2 ,4

3 2 ,4 2 ,29 2 ,15 2 ,37 2 ,39 2 ,47 2 ,29 2 ,3 2 ,3 2 ,32 2 ,33 2 ,29

4 2,63 2 ,5 2 ,45 2 ,57 2 ,6 2 ,65 2 ,56 2 ,52 2 ,54 2 ,54 2 ,66 2 ,5

5 2 ,36 2 ,27 2 ,13 2 ,49 2 ,51 2 ,47 2 ,39 2 ,45 2 ,49 2 ,54 2 ,42 2 ,39

6 2,32 2 ,35 2 ,25 2 ,51 2 ,5 2 ,56 2 ,51 2 ,51 2 ,57 2 ,55 2 ,49 2 ,41

7 2,55 2 ,25 2 ,2 2 ,39 2 ,36 2 ,48 2 ,33 2 ,31 2 ,35 2 ,43 2 ,42 2 ,27

8 2,47 2 ,33 2 ,23 2 ,51 2 ,55 2 ,54 2 ,4 2 ,44 2 ,5 2 ,52 2 ,46 2 ,39

9 2,3 2 ,28 2 ,22 2 ,46 2 ,39 2 ,44 2 ,46 2 ,44 2 ,45 2 ,49 2 ,45 2 ,36

10 2,39 2 ,31 2 ,26 2 ,35 2 ,38 2 ,49 2 ,37 2 ,42 2 ,44 2 ,45 2 ,48 2 ,39

11 2,46 2 ,29 2 ,25 2 ,47 2 ,47 2 ,53 2 ,39 2 ,43 2 ,45 2 ,51 2 ,42 2 ,39

12 2,76 2 ,24 2 ,17 2 ,3 2 ,33 2 ,34 2 ,29 2 ,31 2 ,33 2 ,31 2 ,28 2 ,24

13 2,11 2 ,27 2 ,17 2 ,43 2 ,45 2 ,5 2 ,3 2 ,36 2 ,38 2 ,44 2 ,39 2 ,37

14 2,65 2 ,38 2 ,32 2 ,5 2 ,64 2 ,57 2 ,47 2 ,47 2 ,58 2 ,57 2 ,56 2 ,48

15 2,81 4 ,32 2 ,89 2 ,48 2 ,47 2 ,46 2 ,47 2 ,49 2 ,48 2 ,43 2 ,49 2 ,83

16 2,33 2 ,29 2 ,17 2 ,39 2 ,4 2 ,38 2 ,34 2 ,36 2 ,43 2 ,44 2 ,36 2 ,34

17 2,2 2 ,25 2 ,25 2 ,34 2 ,32 2 ,36 2 ,41 2 ,41 2 ,41 2 ,35 2 ,34 2 ,28

18 2,65 2 ,43 2 ,36 2 ,62 2 ,62 2 ,69 2 ,56 2 ,52 2 ,62 2 ,64 2 ,56 2 ,5

T°A1 121,7  K 120 K 117 K 95 K 90 K 92 K 90,7  K 90,8  K 91 K 93,5  K 94 K 106 K
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Compar ison  be tween  co ld  case  and  ho t  case  in  SIM DIA
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Compar ison between  cryogen ic mach ines ON and  OFF in  SIM DIA
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Compar iso n  be tween  SPI nominal and  SPI re du ndan t  in  SIM DIA
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Compar ison between  two  temperatures in  SIMDIA
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Satellite integration
SPI  per formances
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SPI in te g r at ion  on  sate l l i te  at  113 K  in  AL ENIA
SPI co nn ec te d  w ith  the  SIS and  CCO E o f  CNES

0

1

2

3

4

5

6

7

8

2,45 2,5 2,55 2,6 2,65 2,7 2,75

Reso lu ti o n  (ke V)

Num b e r o f de te cto rs



28/06/01 JP Roques - Centre d’  Etude Spatiale des Rayonnements 21

D E L I V E R Y  R E V I E W  B O A R D

SPI in teg rat ion  on  sate ll ite  at  95 K  in  ALENIA
SPI connected d irect ly on  it
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Detector  ’s
pollution
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D E L I V E R Y  R E V I E W  B O A R D

During the calibration at Bruyeres, after
several problems and bad outgassing, a
control measurement was done the 02/05/01
at 2000V
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Pollution problem in Bruyères-le-Châtel

detector
resolution in

channel
resolution in

keV

Remark
about the
spectra

0 19,74 2,69 ok
1 26,1 3,53 Not ok
2 31,05 4,21 Not ok
3 18,11 2,44 ok
4 20,15 2,74 ok
5 19,45 2,64 ok
6 19 2,57 ok
7 18,73 2,55 ok
8 19,27 2,61 ok
9 Very bad
10 22,16 3  Not ok
11 20,31 2,76 ok
12 32,58 4,43 Not ok
13 Very bad
14 22,72 3,08 Not ok
15 Very bad
16 18,87 2,56 ok
17 41,4 5,57 Not ok
18 Very bad
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L e ak ag e  c u r r e n t  fo r  d e te c to r  D 05
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Leakage current for detector FM40
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L e akag e  cu r re n t  fo r  d e te c to r  D07
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D E L I V E R Y  R E V I E W  B O A R D

• Ge leakage current : few pA
=> R > 1015 Ù

• Ge electric field near the central contact
around 6000 V / cm

• Energy deposit of 1 Mev = 5.10-14 coulomb

• Degradation 0,1 keV <=> 5.10-18 coulomb
(charge of electron = 1,6.10-19 coulomb)
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D E L I V E R Y  R E V I E W  B O A R D

• High purity Ge have excellent energy
resolution but are very sensitive to the
pollution.

• During SIMDIA tests, it is clear that at least
detector 15 was polluted.

• It is clear that in Bruyères-le-Châtel, after a
« non-nominal » outgassing, some detectors
didn ’ t work due to the pollution.
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• When operating polluted detector, the
leakage current can be very high.

• This effect of high leakage current on
detectors is unpredictible.
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D E L I V E R Y  R E V I E W  B O A R D

• HV should not be applied on non nominal
detectors.

• During TV tests, there is some indications
that cryogenic pumping causes pollution of
Ge detectors.

• Satellite TV test procedures have to be
revised!

• Detectors have to be kept in clean
conditions : vacuum required
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 spares detectors
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Detec tor Date of opening
M anom eter 

indic ation (bar)
B efore opening 

HT= 5k V
A fter opening 

HT= 3k V
A fter opening 

HT= 5k V
after x  outgas s ing 

c y c les  HT= 5k V

D08 june 99 6,7 pA

D12 june 99 4,5 pA

FM 20 02/08/00 1,22 12 pA 14 pA 26 pA 6,4 pA

FM 21 09/08/00 1,26 10 pA 3 pA

FM 23 02/08/00 1,18 4 pA 13 pA 23 pA 6,5 pA

FM 24 02/08/00 1,12 4 pA 4 pA 16 pA 4 pA

FM 25 02/08/00 1,1 6,3 pA 7,8 pA 6,5 pA 4 pA

FM 26 24/05/00 4 pA

FM 27 10/07/00 <  1 (E ury s is ) flas h 9000 pA 140 pA

FM 28 02/08/00 1,36 4,5 pA 10 pA 11 pA 4,5 pA

FM 29 09/08/00 1,18 11 pA 1180 pA 7 pA

FM 30 02/08/00 1,32 4 pA 13 pA 22 pA 4,5 pA

FM 31 21/07/00 1,35 10 pA 6 pA 10 pA 6 pA

FM 33 02/08/00 1,26 8,5 pA 8,5 pA 17 pA 5 pA

FM 34 02/08/00 1,3 49 pA 23 pA 34 pA 6,5 pA

FM 36 21/07/00 1,23 5 pA 8 pA 9 pA 4 pA

FM 37 21/07/00 1,25 7 pA 50 pA 5,5 pA

FM 38 21/07/00 1,35 5 pA 94 pA 5 pA

FM 39 21/07/00 1,2 6,5 pA 9 pA 9 pA 5 pA

FM 40 02/08/00 1,28 9,5 pA 580 pA 130 pA

FM 41 09/08/00 1,23 42 pA 150 pA 930 pA 140 pA

FM 43 24/05/00 110 pA

FM 44 09/08/00 1,14 10 pA 1300 pA 80 pA

FM 45 21/07/00 1,15 10,5 pA 65 pA 6,5 pA

FM 46 02/08/00 0,65 à 100 V :16 nA 60 pA

FM 47 4,9 pA  (Eu ris ys ) 3,7 pA

Le akage  current's  m easure s fo r e ach de tecto r in d i ffe rents  ca ses.

Rem ark  : the E uris y s  leak age c urrent's  m eas urem ents  are m ade on 4000 V
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D E L I V E R Y  R E V I E W  B O A R D

SPARE  DETECTORS

• No evidence that Eurisys wants/is able to
manufacture new FM detectors.

• Test campain on remaining detectors
including EM and qualification Ge

• 3 spare GeD now available.


