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Liquid Xenon
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Animations: Harvard-Smithsonian Center for Astrophysics, Annenberg Media
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Animations: Harvard-Smithsonian Center for Astrophysics, Annenberg Media
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¢ Hammamatsu R8778
¢ 2 inch diameter
* Average QE of 33%

* Nominal gain of 4e6
e Ultra-low bg (12mBq/PMT)
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Threshold

DAQ Threshold in Photoelectrons
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WIMP’s eye view
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XY Z localization
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Primary Scintillation (SI)
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Secondary Scintillation (S2)
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Calibrating LUX - from the outside

Gamma-ray Attenuation in LXe
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Calibrating LUX - from the inside

Internal Sources:

Activated xenon - 164, 236 keV
Kr-83m - 9+32 = 4| keV

[arXiv:0912.2337, arXiv:0905.1/66]

Rn-222 - 5.5,6.0, 7.7 MeV alphas

[arXiv:1210.4569]

LEDs - 12,400nm
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LUX Detector Construction
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LUX Underground
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Current Status

*Detector cool-down completed in early February
* after extensive gas phase testing
e ~2 weeks to reach 180K

* Total xenon volume (~350kg) condensed by mid February
e completed in 3 days

*Detector commissioning and optimization currently underway
e xenon purification (currently >90cm e- mean free path)
e calibration
* sub-system verification

e Short (~60 day) WIMP search run results by end of 2013
* Long (~300 day) WIMP search run beginning in 2014
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LUX Sensitivity

Comparing nominally equivalent kg-days for 100 kg LUX fiducial versus 34 kg XENON fiducial
but LUX has much greater sensitivity/kg-day because of cleaner signal/fewer BG events

LUX (Monte Carlo) <
0.4 g ! —
«  ~20 ER events » Sg 0.4
02 @ LO o B ? = -
O -:'-_-- ----..:.-.-.--.-Q.-J__--‘ S
: % ol ™ ' o o 00
I o 1 o =
-0.2 [ ° . - I ~ :
! . P 1 @ -0
- seobeseseetaaaaw 1" e N
=04 -‘:_—._‘. ' 1 2 04
ol @ ] p. l:
06 : ~1 WIMP / 8 days, 2_ 06
0S| : £ os
’ '76 days x 100 kg fiducial'
i : . 1.0
\ : ) MC by [? Malling Brovin University
0 5 10 15 20 25 30 1.2

Energy [keVi]

LUX signal and background expectation for 7,600 kg-days
net exposure. WIMP events assume m = 100 GeV, o =
3x10-4° cm?. Assumes 100 kg fiducial. Given very low ER

rate, can significantly increase fiducial in early running.

\ XENON100

TT'TT TITITT'1W1[I[T]T

/

-~

tem 1 R

\TTI’TJTTT

| o Y
) ll . ~180 ER events ..
.:.'r.°:..‘: ‘.:. .:.’.:‘ .; ‘.o:. “..- ; ; ;o:. o:.o]
A gl P 'y oo.. o :' - ® ot
1 s sl . . o 6= Jecde®

|
I
I
|
-1~ 225 days x 34 kg fiducial

LA 1 1

lllfllllu

W

10 1S5
Energ

20

ry [keVnr]

25

arXiv:1104.2549

XENON100 7,600 kg-days result for comparison.
Note higher ER rate - ~180 events primarily due to
Compton scattering of external gamma background.
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LUX WIMP Sensitivity
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