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Results for « standard » analysis
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e Data taken in 2009-2010 with
ID detectors (10 x 400 g)
e Quality cuts :
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* Results:
— 384 kg.d fiducial exposure * Limits (using « Optimal

— 5 evts in WIMP box selection : Interval Method) :
* 20 < E, <200 keV 0 < 4.4 108 pb for My = 85 GeV/c?

* NR recoil band @ 90 % * Phys. Lett. B 702 (2011) 329



Motivations for low energy analysis

* Search for WIMP induced g
nuclear recoils below 20 keV 5
with 2009-2010 ID data
* New analysis — Independent
results 1%
* We are sensitive to NRs N A B U PO P P PO
below 20 keV down to 5 keV | feo) ney
e Sub-keV baseline resolutions [ “Fe(6.54kev) “Zn (8.98 key)
on some detectors 49V (4.97 keV) l i
(10.4 keV)

— Heat : 0.8 keV 10
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and efficiency control are more
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Data selection

Rejection of bad detectors for the present analysis

— Missing electrode, ?1°Pb pollution, large low-energy gamma
background

— Keep only 4 detectors

Remove noisy periods

— Cut on the baseline of each channel
Cut on heat pulse-fit x? (99 % efficiency)
Remove coincidences (99.8 % efficiency)
Fiducial selection

— No signal on vetos, no signal on guards
— No difference between fiducial electrodes

At < 30 us for pulse on fiducial electrode (rejection of
ionisationless evt)

Combined fiducial E,_, > 50
Fiducial exposure : 113 kg.d

Independent energy efficiency
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Efficiency of the ionisation cut

lonisation cuts = energy g
dependent cuts g 1D - neutron calisration
— E,,>14-19keV o
— At<30 s
10°

Use neutron calibration :
— Low energy evts

~
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— WIMP like pulses = : / . / .
Black curve : before cut § 13 = T
Red curve : after § 08__ //

ionisation cut "t /

50% efficiency at 2 keV 3 /

Compatible results obtain 0'2;_ | / | | | | | | |

with y calibration N Y T

Fiducial ionization (keVee)
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New estimator for Ej

* Low energy analysis search
for NRs near threshold AmBe calibration for ID3

— Need an estimator with a very
good (gaussian) resolution

— Assumption : events due to NR
E. V
E, =—X (1+— 0.16 E*®
1+V/30 3
* New presentationin (E._, E,..;) 4
plane

* ErrorsonE_,andE, . are ?

independent SN

* For an electron recoil, E;
overestimates energy by factor 2
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New estimator for Ej

* Low energy analysis search
for NRS Nnear th FEShOId 133B3 calibration for ID3

— Need an estimator with a very
good (gaussian) resolution

— Assumption : events due to NR
E. V
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* For an electron recoil, E;
overestimates energy by factor 2
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Online threshold

Online efficiency

induces an efficiency & /F
dependenceonk,,, £ |

. g 08—
Trigger threshold vary § |
during run depending  osF

on noise conditions

Method tested with y
calibration

Trigger efficiency for

0.4
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— ID3
ID2

— ID6
ID401

—— Weighted average

%

fonline(Er) = 0.

WIMP search :
— 78 % @ 5 keV
— 90 % @ 6.3 keV
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Estimated background

* |lonisationless events :
— rejection factor of the ionisation cut = 10°®
— negligible contribution

* Neutron < 1.7 evt for E; = 5-20 keV
— MC simulation + activity measurements of material
— Most probable value ~ 1 evt

* Fiducial gamma background < 1.2 evt

— 2.5 % of observed gamma in energy range where WIMP
search region is limited by 95 % gamma rejection cut

* Surface events
— Events rejected
— No measured rejection factor in the range 5-20 keV

wrnl



e Events recorded in
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1)

4)

WIMP search region definition

WIMP induced NR spectrum as
a function of ER

Taking into account E, __, and
E.., thresholds <= taking into
account resolutions on fiducial
ionisation (ER scale) and heat
(NR scale)

We obtain WIMP signal
density in the (Eg,E. ) plane

Ion
WIMP search region = region
containing 90 % of WIMP
signal density below gamma
rejection cut (red curve)
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Other detectors results
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Limits on g, as a function of M,

e Add events in the four

EDW=II, low thresh. s

detectors located in the NS, '°"C*Ehl:;gs_":-: -----
WIMP search region 10”4 Xe10, low t;('\r%s}d """
el00 = ===-

CoGeNT mnm
DAMA
CRESST wn

* Compute 90 % CL limit_
with Poisson statisticsf;/ 10-5
for M, =7-30 GeV/c? 7
 All events considered as y
WIMP candidate (no 10

background subtraction)

Results extends 1077 L. .. e
significantly sensitivity 10 10
of EDELWEISS-Il @ low M, (GeV)

mass Exp : 0 = 1.0x10 pb for My = 10 GeV (1 evt)

o = 7.2x10"7 pb for My = 20 GeV (3 evt)
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Conclusion & Perspectives

ID detectors have good resolutions, excellent particle
discrimination and efficiency @ low energy to make an
analysis for low WIMP mass

Almost background-free study

Good test of the surface event rejection @ low energy
for ID detectors

* Results extends significantly sensitivity of EDELWEISS
downtoM, =7 GeV/c?

* FID, new generation of EDELWEISS detectors have
better heat and ionisation resolutions = improvement
of the limit @ low mass
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