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Cosmic Microwave 

Background Radiation
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…and the resultant (2D) mass map
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(A. Dekel, SSI 1998)
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WHY NOT 

??
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So you need…
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Nuclear recoil tracks yield WIMP direction
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Identifying a signal

(astro-ph/0310638)
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(MWPCs)
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At UNM we are focusing on….
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Recall the advantages of full 3D tracking

(astro-ph/0310638)
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In fact, calculations indicate that there should be a head-tail 

signature in the ionization dE/dx:

(astro-ph/0310638)
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UNM R&D Program

Start with GEMs + 2D readout boards (from CERN)

200 um pitch
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Measuring low energy nuclear recoils
Reading out 16 strips in 1D into 16 separate WFD channels giving us 200µm strip pitch

Digitizers have digitization rate of 200MHz

and were designed and built for MACRO 

experiment; 

on loan from Ed Kearns (Boston University)
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Measuring low energy nuclear recoils
Neutron source:  252Cf, activity of <20µCi in Jan 2007 (expected: few events per minute in active detector volume)

SETUP:

Source 

Pos 1 Source 

Pos 2
#16 #1

x

y
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Measuring low energy nuclear recoils
Position 2 (from strip 1), NIPs < 1000:

25µs

Event has ~745 NIPs

∆x ~ 0.4 mm

∆z ~ ?

[35keV Sulfur recoil]

n

n
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Measuring low energy nuclear recoils
Position 2 (from strip 1), NIPs < 1000:

25µs

Event has ~900 NIPs

∆x ~ 1 mm

∆z ~ 0.7mm

[25 - 30keV Carbon recoil]

n

n
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Measuring low energy nuclear recoils
Position 2 (from strip 1), NIPs < 1000:

25µs

Event has ~550 NIPs

∆x ~ 1.2 mm

∆z ~ 0.8mm

[20keV Carbon recoil]

n

n
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Measuring low energy nuclear recoils
Position 2 (from strip 1), NIPs > 1000:

25µs

Event has ~1500 NIPs

∆x ~1.2-1.4 mm

∆z ~ 1.2mm

[40keV Carbon recoil (?)]

n

n
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Measuring low energy nuclear recoils
Position 1 (from strip 16), NIPs < 1000:

25µs

Event has ~500 NIPs

∆x ~ 0.8 mm

∆z ~ 0.5mm

[17keV Carbon recoil]

n

n
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Measuring low energy nuclear recoils
Position 1 (from strip 16), NIPs > 1000:

25µs

Event has ~5400 NIPs

∆x ~ 1.2 – 1.4 mm

∆z ~ 0.2mm

[200keV Sulfur recoil]

n

n
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Measuring low energy nuclear recoils
Position 1 (from strip 16), NIPs > 1000:

25µs

Event has ~1700 NIPs

∆x ~ 1.2 – 1.4 mm

∆z ~ 0.2mm

[48keV Carbon recoil]

n

n
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Study other readout schemes, such as GEM+CCD readouts:
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Triton, proton tracks
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Alpha tracks



SMU Sept 17, 2007


