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Why Directionality?
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Signal Modulation
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Spergel, Phys.Rev. D37 (1988) 1353
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Dark Matter Recoils
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Detector Concept
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Detector Concept
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Detector Concept
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Detector Concept

| DAATl | 'alaln | | DMT|
ACK et al. [DMTPC] NIMA 592 (2008) - _V

600 700 800
Wavelength (nm)

I I I B B Massachusetts

II Institute of PATRAS, 13 JUI)’ 2009

Technology




Prototype Detector
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. Minimal Materials:

Light readout

(CCD) copper, G10,
nylon, steel, fishing wire

|

}

L\
H
|

w

|
l" bf!

U

m'lfﬁ'a 1
1
i

il

|
I

NN N
N

LN

|

TR
MR |1

i

| ,ﬂll'l?‘ilﬂ.l,

|

|
L

i

readout

Light readout
(CCD)

I H B Massachusetts
I I Institute of

Technology PATRAS, 13 July 2009




Directionality
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Nuclear Head-Tail

Incident neutrons
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Dujmic et al. Astropart. Phys. 30 (2008) arXiv:0804.4827
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Recoil Distribution

Cos(eRecoil)
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Surtace Background Run

© Basement lab at MIT

' Exposure ~ 44 g-day
Triggerless, remote & ~Mass~3.3g

operation - (3 weeks)
5s CCD exposures

Refill gas every 24
hours

70% live time

Apr/26 May/03 May/10

1% gain stability
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Data Without Cuts
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Alphas Background

® From U, Th decays

in materials

o Efficiently remove
with edge cuts,

range/energy

® Reduce with
radiopure materials
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oCCD effect

eRemove most in
software with energy
density cut

eReduce by going
underground, new
hardware
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Preliminary Background Rate
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©» Observe 7 recoil events in 110-200 keV range

© 10.8 day live-time

» 3.3 g detector mass
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Expected Sensitivity
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Going Underground

Waste Isolation Pilot Plant

Camera (1 of 4)
wa ste handling support building
salt handling haﬁ ,r PMT 3

exhaust shaft

’/ Active Region

l ! panels 3-8 not yet excavated

salt storage pllnaﬁ

air intake qhaﬁ

Emnsg Gas System

oNew 10L detector with purer materials and four cameras
©~1600 m.w.e passive shielding and active neutron monitoring
oLow radon contamination, < 7 Bq/m?
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Projected Sensitivity

DMTPC 10 L
with 50 keV
threshold

| underground

for 1 year at
100 torr
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Scalingto 1 m
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Ongoing and Future Work

eUse secondary detection (PMTs, charge readout) to improve
reconstruction

oDifferent gas mixtures (e.g. Xe/CF4 mixes)

eIncorporate inelastic dark matter models
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Summary

» Demonstrated operation of a
CCD-based gas detector with
directional sensitivity

© Collected and analyzed surface
run background data

» Plans for underground operation
at WIPP

B B Massachusetts
HIT insttute o PATRAS, 13 July 2009



