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Detector Setup and shielding

Shieldings :

Polyethylene
shield (ext)
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Pb shield

Clean room + deradonized air 10
mBq/m?3

Active muon veto (>98% coverage)
50 cm PE shield + 20 cm lead shield

Monitoring detector

Radon detector sensitive down to
few mBqg/m?3

3He neutron detector (thermal
neutron monitoring inside shields)
sensitivity ~1

Cryogenic set-up (18 mK) :

Host Germanium bolometers
Up to 40kg
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Bolometer

ermanium Bolometers
~800g

Heat channel (phonon)
e 2 NTD sensors

lonization channel
4 polarized electrodes (few V/cm)
» Surface event rejection

* Quenching factor (Q= E, /E}c.t)
— Q =1 for electron recoil
— Q = 0.3 for nuclear recaoil

D Gamma Rejection factor < 5.6

ow Temp Phys (2012) 167:1056:1062
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Neutron background Simulation

* Energy spectra and neutron yield in each material calculated
by SOURCES4A

* Neutron are propagated in the Geant4 simulation

* Single event are selected E, ,>10keV, and E;, ,>3keV, neutron
selected in the 90%CL band

Neutron origin Single neutron [20-
200keV] (evt/kg.d)

Cryostat and electronics 1.7 104
Shielding and support 4.6 104
Cavern wall 5.2107

total 6.8 104
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Data tacking

EDELWEISS Run308 - Exposure before dead-time correction

Total (204.2 days)

WIMP searches (160.7 days)
Gamma calibration ( 22.3 days)
Neutron calibration ( 3.2 days)

Tests (17.9 days)

— July 2014 — April 2015
— 36 detectors installed i

— 24 detectors cabled :
kg of fiducial mass ir

Run 309
— Restarted Ju

Days since July 22nd
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lonization energy (keVee)
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After 6 months of data taking: de
with a first data set using only one
FID 837 : 35 kg.d

Improved performances at low ene
(largely due to new electronics, i.e. i
baseline resolution). J Low Temp Phys (20
Good y/neutron discrimination

— 1 keVee in lonization (4 o)

— 3 keVnrin Heat
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BDT analysis

«  Wimp model :

» Background models are data driven:

Monte-Carlo simulations -> Wimp
distribution R(M, o)

Use regions w/o signal (sideband) to
build the model

Use calibrations (219Pb) as crosscheck
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« Boosted Decision Tree (BDT)
within ROI

— Combine the 6 variables (4
ionisation and 2 heat) for optimized
Signal/Background discrimination

— one BDT per WIMP mass

— cut and efficiency on signal
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agreement with previous projections
npetitive results for small subset of
iv:1504.00820v2
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Outlook

* Low mass WIMP analysis shows competitive results for small set of data.

* Expect fast improvements in sensitivity:
— ~8 other bolometers present resolution as good as the one of FID 837
— Will decrease the analysis threshold

* High WIMP mass analysis ongoing
 Since June 8" Run309 started 10

Derived for BDT

e R&D for future bolometer

— HEMT to lower ionization threshold
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— HV studies (Neganov-Luke amplification)
- reduction of Heat-Only events by x100
- 100 eV (RMS) ion & heat
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Some pictures
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