—

' 0 bare HlGe dEtECt TS
operated in LAr i
response to vra '@

Part 111




Co flClUSI I1 — GERDA meeting LNGS November 2007

1) Gamma irradiation of the bare prototype deteictdiquid argon results in an increase
of the leakage current

2) The passivation layer is not being damaged enslly by the gamma radiation
irradiation without HV and the methanol bath endwlfy ‘07 together with a
PTFE/CU/PTFE cap led to ~10-20 pA

3) The LC depends on the energy deposition (amovfolg charge collection) in the LAr
volume facing the groove/borehole side of the alyst

4) The field created by the shifted bias schemeufyl outside, -HV signal) results in a
much stronger increase of the LC than the stanoiaglscheme (+HV outside, signa.
contact ground)

5) The energy deposition in the argon volume infiigegroove is, if at all, a minor effcc

6) Covering the full surface with a PTFE/Cu/PTFEkdstrongly suppresses the radiation
induced LC increase. The Cu disi is grounded amsksl the field lines.

7) The most likely scenario is that tne chargeeodéid and trapped on the passivation
layer on the inner and/or outer side of the grdswesponsible for the increase of the
LC.




November 2007

More measurements planned to test hypothesis
explaining the LC response yoadiation, including




e Irradiations using others diodes with different

passivation layers
o 2 Genius-TF detectors ready to be tested in GDL
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o UV Iirradiations of the detector assembly
without applying HV

* Irradiations of the detector assembly
submerged in purified LAr

 Irradiations of the detector assembly
submerged in LN




Outline
e GTF 42
e Original LC:
e Irradiation with +/- HV
e Irradiation with LED
 ALC between +/- HV
* Prototype detector

Irradiation with PTFE/Cu/PTFE disk
Irradiation without disk
ALC between +/- HV
In LN2: Original LC (C ) and irradiation
e GTF 44
e Original LC:
e Irradiation with +HV




2 test benches operational in GDL

Test bench 1 Test bench 2
’




2" test bench setup

Like test bench 1
-IR shield
-Tube for
irradiation source

Temperature sensors

Holder for
purity monitor

LED light

Paad .

Optical fiber




A=375 nm- 3.3 eV

1 swith LEDO10®x 1
day with UV from LAr
with %9Co in pos.1

g




G-TF Pg1042A

Refurbished October 2007 by
Canberra Semiconductor N.\

Passivation layer just insid
the groove . ‘_ e

Mass: 2467 g /

/

N
\

Full depletion voltage: 1500 | o Y
Cooled down in ®'test best = Wk /

December 8, 2007




Refurbished October 200
by Canberra Semiconduc
N.V.

No passivation layer

Mass: 2465 ¢

Full depletion voltage: 25(C -

V

Cooled down In $test bes
February 10, 2008




Cts rate under pedlb0 cts/s :
| — Cahlibration - with-10-000-cts>-3.5- MmN - ’

With 1 cal/week ALCLILO pA - 55 years

ays since December 8, 14000




LC for prototype withoutiwith disk and G-TF detector with ®co source in pos. 1, averagehour

Feb 2007 prototype
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Jul+Aug 2007, Jan 2008 prototype with PTFE/CUWPTRE disk
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Next step with prototyj

No increase Increase

No increase Increase = increase with +HV #increase with +HV

Decrease No decrease No decrease Decrease

No decrease Decrease
Decrease  Ng decrease




Next step witl

44 (no passivation layer)

No increase

No increase Increase

No decrease Decrease
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Radiation induced LC increase in LAr should notbe
problem for GERDA experiment

1 year of operation at low LC in LAr with prototype
detector
Detector parameters are not deteriorated (10 d& pA)

Reducing the passivation layer area strongly sigsese
the radiation induced LC increase

More results are needed to explain

the shifted bias scheme results in a much strangezase of the LC than the
standard bias scheme also for the detector witdsaiyation layer only inside the
groove.

ALC between + and — HV

Strong increase of radiation induced LC with PTRERT FE




