
Benchmark	Process	– WIMP
(Weakly	Interacting	Massive	Particle)

Spin-Independent
Glue,	n/p	indifferent,	coherent,	σ ≈	A(2-4)

Xenon:	A	≈	131
4Nelson	- Collaboration CD3	IPR	at	LBNL	- January	10-12,	2017

LZ: probing heavy dark matter in liquid xenon

Sensitive to
single electrons

XY position from
e- drift endpoint

Z position from
e- drift duration

Davis Cavern before lab construction

The Hertel Group

LZ will be shielded from 
cosmic rays by nearly a 
mile of earth, deep in the 
Homestake Mine in South 
Dakota.

10 tonnes of 
liquid xenon
(5.6 tonnes in 
central region)

LZ Detector Overview
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Cathode
high voltage
connection

Outer
detector

PMTs

7 tonne active volume
liquid Xe TPC. 10 tonnes total

Liquid Xe
heat

exchanger
tower

Existing
water tank

Gadolinium-loaded
liquid scintillator veto

Instrumentation conduits

LUX

LZ

pMSSM10

CMSSM LUX

LZ

Bagnaschi et al, Aug2015 Supersymmetric Dark Matter after LHC Run1

Project Timeline
2017    Underground lab renovations begin
2019    Underground experiment installation
2020    First results, newly probing
             interesting supersymmetric models (below)

1000	Days	of	Simulated	LZ
5.6	T	Central	Fiducial

16

neutrinos

Nelson	- Collaboration CD3	IPR	at	LBNL	- January	10-12,	2017
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CD3 IPR at LBNL, January 10-12, 2017J. Dobson -- Sims. and Sensitivity

New sims production for background table
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All NR from Detector Components

All ER from Detector Components● Additional components simulated
● Boost stats. over CD2 production
● LUXSim: updated detector geometry
● fastNEST: S1/S2 fast response based 

on latest TPC and Skin design
● → net changes to background table:

○ ER from Detector Components down 
~4 events

■ Dedicated sims for OD tank+scint. 
instead of conservatively using the 
cryostat as proxy

■ Boost in stats. → reduced uncertainty 
in cases where only upper limits were 
set

○ Events from cavern rock gammas 
down to ~4

■ Boost in stats., updated geometry 
with more shielding, bug fix in event 
biasing scheme 

○ Overall, NR numbers unchanged
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83mKr calibration in LUX 
(data)

The UMass 
Contribution:

Calibrations 
employing isotopes 
which mix into the 
LXe itself, a necessity 
given LXe’s natural 
self-shielding.

Central volume
`self-shielded’
by surrounding
liquid xenon.
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External backgrounds in LZ
(simulation)

dark matter
mass:  ~100 GeV/c2

KE:  ~10 keV

131Xe

scintillation
and ionization

simulated 1000-day exposure


