CLEAN Detection of Low Energy Nuclear Recoil

Mini-Workshop for Coherent-NCvAs
FermilLab, Oct.10, 2012

Andrew Hime

Physics Division, MS H803

Los Alamos National Laboratory
Los Alamos, NM 87545

» Los Alamos

NATIONAL LABORATORY

E5T.1543




ST WIMP—nucleon Cross Section (cm2)
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WIMP Mass (GeV/c?)
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TPB Surface
(wavelength shifter)

M.G. Boulay and A. Hime
Astroparticle Physics 25, 179 (2006)
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MiniCLEAN Modular Design

*4m coverage to maximize light-yield at threshold ...
- 3D Position Reconstruction

- Particle-ID via Pulse-shape discrimination
* Radon-reduced assembly ...

* “Cold” design allows both LAr & LNe ...
* No electric fields ... PMTs only active component ...
* Fast signals (t; = 1.6 ps) avoid pulse-pileup in LAr ...
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Ports_l Il\l\{\'gg,,
: ’<>' o & "‘,'x
Af‘ }
N AR MAGE

Optical

——
Module PMT

Outer
Vessel
Light _»
Guide
\I/nner Acrylic
essel  pjgq

A. Hime - LANL



E=N&J=F=< MiniCLEAN Collaboration

Boston University
D. Gastler, E. Kearns, S. Linden

University of California — Berkeley
G.D. Orebi Gann

Los Alamos National Laboratory

M. Akashi-Ronquest, R. Bingham, R. Bourque, E.
Flores, J. Griego, R. Hennings-Yeomans, A.
Hime, S. Jaditz, F. Lopez,J. Oertel, K. Rielage,
L. Rodriguez
Massachusetts Institute of Technology

J.A. Formaggio, J. Kelsey, J. Monroe, K. Palladino
National Institute of Standards and

University of North Carolina/TUNL
R. Henning, S. MacMullin

University of Pennsylvania

T. Caldwell, J R. Klein, A. Latorre, A. Mastbaum, S.
Seibert

Royal Holloway University London
A. Butcher, J. Monroe, J. Nikkel, J. Walding
SNOLAB Institute

F.A. Duncan, C._ Jillings, |. Lawson, O. Li, P.
Liumatainen, K. McFarlane, T. O'Malley

University of South Dakota
V. Guiseppe, D.-M. Mei, G. Perumpilly, C. Zhang

Technolo Boulder
Syracuse University
K. Coakley
. . i R. Bunker, Y. Chen, RW. Schnee, B. Wang
University of New Mexico
M. Bodmer, F. Giuliani, M. Gold, D. Loomba, J. Yale University
Wang D.N. McKinsey

10/10/12 A. Hime - LANL 4



Experimental Measurements of PSD in LAr

microCLEAN DEAP-1

10° 36% chance of one accidental
f,/‘\ background event in

1.1x 10° events between
120 and 240 pe

WIMP Signal Region
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Phys. Rev. C78, 035801 (2008) arXiv:0904.2903 (2009)
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Leakage Probabili

(keV,)

Coherent-NCvAs
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External Shielding

Using Formalism of D.-M. Mei & A. Hime
Phys. Rev. D73, 053004 (2006)
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Fabrication of MiniCLEAN
Optical Cassettes
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Model for a 45 tonne CLEAN Detector
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Thank You
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Constrained Radial Resolution (cm)
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Surface Contamination - Radon Plate Out Measurements & Modeling
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Fiducialization of Surface Events
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Fast Neutrons in 45-tonne CLEAN
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