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Who Are We?
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Why we look for Dark Matter ?

e Rotation of galaxies: Rradial e Composition of the Universe:

velocity distribution of stars in outer halo
can‘t be described only by the mass of the
visible stars in the galaxy. There must be
additional mass to keep it constant. What is
it? We don’t know --> Dark Matter
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How Do WIMP’s Interact with LAr?

WIMP: Isothermal Halo (No co-rotation)

Galacti
e @ Dec.

vo(Sun) = 230 km/s

-

June

Strateqgy for ArDM:

=3 non relativistic energy
range; recoil pattern similar
to the one of low energetic
neutrons

30-100 keV =» excitation and ionization

Wimp velocity: 230 km/s

Recoil energy:

shifted from VUV (128 nm) to visible
light and detected with low radio-
activity PMTs.

(~100 photons in UV)

Light:

Charge: drifted upwards and read out in argon
gas with a LEM charge readout system.

(~100 electrons)

WIMP

Galactic Elastic
Halo Scattering
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Design Parameter of ArDM
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Design Parameter of ArDM
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How do we read out the charge?

Charge collection Anode Double phase liquid Argon LEM TPC (still in R&D phase)
| Anode ewvent display (event 1234) | | LEM event display (event 1234) |
~1kV/cm  Transfer field 2 mm B ! %%mz_ 120°
Charge | e ) ”:.l ¢
~30 kV/cm multiplication o 1.6mm ook ook T
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multiplication o .
s (77 Principle of operation
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~3kVliem o rom liquid LA ® In the high field of the LEM planes, an
r . . .
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© © 06 0600 0606006060 060600606006000600 0000 factor: 102_103)
~1kV/em | Drift field ® Multiplied charge induces a signal in the |
anode Test setup 10cmx10cm
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Temporary Charge Readout

Tt Segmented anode: e Capacitive readout
T / e Standard PCB technique  ® Movable in z-direction
L L N Do ® Glued together from4 e Tilting possible in the plane
[ 7 | E parts e Adjusting to the level by 3
(I § ® 32 channels capacitive level meters
| ™~ / t
| //} ] ‘\ Holder to attach
\ package to top flange
) ~700 mm ”

Stabilizer and
readout plane

Capacitive level meter

Extraction grids
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How to read the light?

® Light readout at the bottom of the detector

® |t contains 14 8 inch low radioactivity PMTs
from Hamamatsu

e Light yield 0.5 phe/keV

Light yield comparison of different configurations

!

Best results:
E-Opaque and diffused WLS layer on reflector

Transparent WLS layer on PMT

fananei

L

el LT

3200 ns

® Scintillation light in argon has
128 nm
PMTs and

® Glass is not transparent in o
: e reflector foil,

VUVrange _ _ e ; illuminated
—Wavelength shifter is e~ with a UV-
: : lamp.

needed

® \Wavelength shifter: TPB 128 nm ‘ |
— 430 nm 0 1000 2000 3000

® Coating Of the PMTs in order Decay Time of the slow component 1, [ns]
Coated PM1 (TPB/PS) and Sprayed TPB on 3M foil

to detect the direct light
. Sprayed TPB on LAPM and 3M foil
® Coated reflector foil around Sprayed TPB only on 3M foil

fiducial volume to guide Sprayed TPB on LAPM and TTX foil (~0.02gr TPB on the PM)

indirect light to the readout Sprayed TPB on LAPM and TTX foil (<<0.01gr TPB on the P
SyStem Sprayed TPB only on LAPM, MgF, foil
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Cool Down Test 2009
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Measurements in Liquid Argon (1)
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Measurements in Liquid Argon (2)
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ArDM preliminary 241 Am is the internal source — background

Measurements with external sources:
®22Na (511 keV; 1275 keV)
®137Cs (662 keV)

®|nternal trigger: =2 ; thresh 150 keV

All results are preliminary

We can see about 0.5 phe/keV!
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Comparison between MC-data and Measurements

22Na: Simulation and Measurement
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Summary & Outlook

The first cool down run in 2009 was successful.
» First data were taken.
» Analysis is still ongoing.
» Good argon purity during the whole run.

Great parts of the detector development have been accomplished.
» Light readout system has been optimized and the final configuration is installed and tested
In argon gas.
» A first charge readout system with 32 channels (without amplification) is installed.
» R&D is still on going for the final charge readout. (1028 channels and charge amplification

of a factor 103 with LEMs) = Talk of Devis Lussi.

Start of the next run in the coming weeks.
» Calibration of the 14 new installed low background PMTs.
» Understanding of the neutron background (Use of a neutron source?)
» First run with a drift field and a charge readout system.
» Better measurements of purity with the amount of charge reaching the anode.

We hope to start to transfer the experiment to an underground location in 2010.

We aim at underground physics run 2011 (?)
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