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Abstract (nr. 711):

We are assembling a 1t liquid argon detector at CERN using the two-phase technique to detect both charge and
luminescence produced by recoil nuclei from WIMP interactions. We have investigated background suppression
capabilities and impurity effects in argon using the scintillation light and its decay time. We are studying ways to
efficiently collect and detect the VUV-light to reach a detection threshold of 30 keV in a large liquid argon detector, and to
efficiently suppress background from neutrons and electrons. First results for the light collection efficiency in the 1t
detector will be presented.

| Light collection system and efficiency (Uni. Ziirich)
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'@Dm ArDM: Strategy

1. Assemble the detector and test its performance on the surface (at CERN).
1. Study the response of the detector to

vs, electrons and neutrons Summer 2009
2. Particle identification

3. Underground (low background) operation (2010), three optional sites

Background rejection is based on: éo n e/y ? Nuclear recoil

e Population ratio of '3 to 3% excimers e.g. <656 keV o WIMPs

are different for nuclear recoils and e/ é e from PAr '

Y-events (excellent in argon). g Time O
< .

(strong recombination)

LAr: two decay times: 5ns (13) and 1.6us (3%)

l

e Different primary charge/ light ratios  1e/1v fore, vy (~600 e @ 30 keV)
for WIMPs and e/ y-like events 1e/100 v for WIMPS, n = (~ 3 e @ 30 keV)

e Interaction point, self shielding of LAr Goal: 1 photoelectron / keV ee
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Exp. area at CERN

Detector insertion
9 y 'I =
.'_"."’15 ’

>
y —
- |
Qo
w
m
o
£
-
E
»
2]
B
=
o
°
-
o
L
°
-

1 1.5
TPB Thickness

1
§

Large scale evaporator
K
(T
Wi !f
SRARANNER

ArDM, a 1t liquid argon detector for dark matter searches, C. Amsler, EPS-HEP, Krakow, 16 July 2009 5

Wednesday, 15 July, 2009



r
* . R & D with small LAr cell

Polyethylene | J—L |
d

Nal(T1) < L1
_\‘_ ~— Pure LAr

Reflector/ WLS

N
T 210Pb source

) Cooling LAr

Neutrons hI N €

370 MBq Am-Be

Ratio of fast (<50ns) to total 11ght yield

5 K '”||' |I|II|IJI ' ' ) |i| ; ; :
1: IIIIP|1II,IIqj:?l:lépl:l::ulh -4-/4;.[..';,'"]........ dhg. {'| ...........
- [ il :
0sf- §1IAHI|:;%?& il bl B e, I ......... ! 5.2 MeV o
- I i | ! . ||:|§ II .
i el '.'.‘ ...................... K i (heavily
- | I | ionizing)
0.4 _— ....... ! !I | L .. ......... iL.Il.igl-l-:lll-l"I'r.-I-,l-iI,-I.;II-Ii-I.I-"--- ..-H-n "‘ili ||I|||II||:I|III“||I .
0.2 :_f ............... “ | ! |.|-.I ...... | III.;; ........... 1.2 MeV e'

i 1 L L i L L L i L L L i L 1 1 i 1 1 1 i L L
0% 2000 4000 6000 8000 10000
Integrated pulse height [photoelectrons]
from 219Pb -> 210Bj -> 210Po -> 206Pb source

ArDM, a 1t liquid argon detector for dark matter searches, C. Amsler, EPS-HEP, Krakow, 16 July 2009

Amplitude [V]

| Gas 1 atm
'lO"g" s
; (alr) T3 Very sensitive to
impurities

PMT

74 x 78 mm?

Purity monitor

C. Amsler et al. JINST 3 (2008) P02001

Rl (d)

6 8 10 12 14 16

(@)

Wednesday, 15 July, 2009



"
pm

Neutron background

Neutrons from the rocks (spallation) can simulate WIMPs!
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Source of monoenergetic neutrons (2.45 MeV):
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* Triggered on combinations of PMTs and / or external Nal crystal

* 22N a and 37Cs sources

* Only half (7) of the PMTs were installed

(preliminary)
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e ArDM is preparing the detection of DM induced nuclear recoils with
a large LAr TPC (goal o ~ 104> cm?)

e For the first time ArDM (1t) was operated on the surface:
- Light yield is consistent with expectations (0.5 p.e./keV ee with 7 PMTs);
- First successful detection of 50 keV energy in 1t detector;

- Evidence for nuclear recoils (from neutrons).

® Next test foreseen in autumn 2009, 14 PMT, drift electric field to also

measure ionization.

® The detector will then be moved to an underground location.
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5 ’ Three possible underground sites (end of 2010?)
pm

Canfranc underground laboratory (2450 mwe) Unirea salt mine in the slanic mine of the

Prahova region ( Romania )

SUNLAB.
Sieroszowice
mine, Poland,;
Planned for end of 20107? (2200 mwe)
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