Operation check of the SDD preamplifier in
vacuum and low-temperature condition (ll)
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2 SDD chip : S/N:V2-6-03.02 (SDD #10)

which was installed on #1 port of the SDD folder at
2nd cycle

& Temperature at SDD : 97 K
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Good energy resolution
~ 180 eV (FWHM) at 5.9 keV
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& same SDD
£ same preamp (without modifying the
settings ... reset and substrate voltage)

& Temperature at preamp : |50 K with
heater (64.6% 30W)

& Temperature at SDD : 99 K
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healthy signal output
only for 5 minutes...

Due to GND disconnection caused
by heat shrinkage of its solder.




3. preamp vacuum vessel (ll)

Repaired the preamp

Same setup — but the temperature equilibrium was changed ! (unknown)
Maximum point of preamp temperature was 120.8 K

Cryostat Operated condition
4 A
120.0 K at preamp with heater 91.9%
N2 pot of 30W (SDD and preamp ON)
Temperature at SDD: 102.0 K
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3. preamp vacuum vessel (ll)

Data taking: 1 hour
SDD hit rate: 46 Hz
Energy resolution: 173 eV

Cryostat at MnKa1
5 ot 1,00V M2,00us A Ch3 "\ -360mvy
B32.00% e
N2 pot |__Fe55 Calibration Data Fit |

10° E1 =
Cooling 10° =
finger - -
Cu - ]
(Cu) L ]
Areamp SDD o% = 3
temperature __ 55Fe ‘é B | N
sensor S102 _5
heater ~ tem - .

per ure sensor M it i
ylar 188x4 ym 10 loiH |
Cable 45 cm - F

19200 1600 1800 2000 2200 2400

Channel



Good working at 120 K

— Decreased the preamp temperature from 120 Kto 110 K

gut then ---

High frequency noise (~10 MHz)
appeared suddenly !
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Preamp output was very unstable
and never could reproduce the
stable signal, even if its
temperature was set the previous
point 110 K again.




Turned off SDD and preamp
— Turn on them again at 120 K

Oscillation disappeared but still noisy !
Impossible to take data ...

N
Phenomenon
Stable working at 120 K (preamp)
— Changed only preamp temperature
— Oscillation and noise appeared
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What happened ... ?

Check again on higher
temperature condition ...

’ ,00M8 Chi \ =800
0omy §2 55100 4 .’sm‘lﬂ




4. preamp

vacuum vessel (lll)

Decreased thermal
conductance to the preamp
using washers

Still noisy at 134.9 K

(SDD: 107.4 K)

Could not reproduce
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vacuum vessel (V)

Removed the washers and
shorted the cable length
from45cmto 15 cm

low cable capacitance — low noise ?

-
110.0 K at preamp with heater 92.1%

of 30W (SDD and preamp ON)
Temperature at SDD: 101.8 K

Cable length from SDD to preamp: 15 cm
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5. preamp
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5. preamp vacuum vessel (V)

Still noisy, but it did not have
strong temperature dependence

110.0K

Preamp was alive even at 88.0 K

88.0 K



Possibility 1

Noisy from beginning on these low
temperature conditions, and the first
Stable operation was a semi-stable

position ?

Local heating (thermal noise) or
loose GND in the cryostat ?

Possibility 2

The preamp deteriorated due to LN2
cooling and heater heating.

Measures to be taken

Make new preamplifiers toward stable low-energy operation
(Stable data taking must be difficult using the current preamps, | think.)



