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PHYSICAL REVIEW D VOLUME 31, NUMBER 12 15 JUNE 1985

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten
Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544
(Received 7 January 1985)

We consider the possibility that the neutral-current neutrino detector recently proposed by
Drukier and Stodolsky could be used to detect some possible candidates for the dark matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent interactions of typical weak
strength and masses 1—10? GeV; or strongly interacting particles of masses 1—10'* GeV.
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2104.07634, APPEC report on dark matter direct detection
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Dual phase xenonTPC  Cranonx

Dark matter: nuclear recoil v background: electron
(NR) recoil (ER)
g1 _Drifttime, o 51 -Drifttimg s
Gamma '
(S2/81)\g<<(S2/S1)gr

electron recoil

Multi-site scattering
background (ER or NR)

S1 52
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Detector capability:

C Large monolithic target

C 3D reconstruction and
fiducialization

C Good ER/NR rejection

C Calorimeter capable of seeing
a couple of photons/electrons
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LZ, 7 ton, XENONNT, 6 ton
Sanford Lab, US LNGS, Italy
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Each experimental hall:
65 m (L) x 14 m (H) x 14 m (W)
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PandaX Experiments ~ Crauonx

Particle and Astrophysical Xenon Experiments

Collaboration ) PandaX-Il, 580 kg
P PandaX-| started operation

PandaX-l apparatus PandaX-I, 120 kg PandaX-4T
moved to Jinping operation moved to CJPL-II
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Time
projection

C Ultrapure water shield: 13 m (H) x 10 m (D) 900 m3
C TPC:1.2m (H)x 1.2 m (D), 3.7-tonne of LXe
C 3-in PMTs: 169 top/199 bottom




C Apr. 2, 2018, permission from CJPL management to start

construction in B2 hall

C Aug. 19, 2019, infrastructure completed, detector

Installation in CJPL-II started
C Mar 6, 2020, offline distillation of xenon completed
C May 28, 2020, installation completed

C Nov. 28, 2020 17 Apr. 16, 2021, commissioning run
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__________________________________________ _— within 0.5% and
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Time

Heating load Maximum Purification flow

Parameters Outer Vacuum

(No purification)  Cooling Power rate
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10G Switch

C Trigger-less mode: read out pulses above 20 ADC (~ 1/3 PE)

C Average single photon efficiency ~ 95%

C DAQ maximum bandwidth 450MB/s
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During the run, HV set at a few different values to avoid excessive
discharges.




(D-®: Commissioning data taking subset
@ ® @ ®
—

1500 T ————

o164 keV

~+ Alpha '}?**?iﬁ
if§i++
¢
¢

1400

1300
1200

1100
¢
¢ o
8

1000

Electron lifetime bottom [us]

900
¢

@

800

1 I 1 1 I 1 1 I 1 1 I 1 1 I 1
12-04 01-03 02-02 03-04 04-03

A: HV training
B: Circulation pump replacement

700

C Electron lifetime: in situ S2 vertical uniformity calibration
C Ref: the maximum drift time ~ 840 5 (field dependent)
C Stable data running period: 95.0 calendar days




Lower level data selectioncuts ~~ &raonx

T-B asymmetry cut for S1
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Gaseous source

Calibration tubes

Calibration source Position

83mK r/220RnN Injected from gas panel
241 Am-Be Calibration tubes
D-D neutron Beam pipe
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NNuclear recoil calibration with DD neutrons & ravonx
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C Data used together with AmBe to tune the light, charge yield, as well

as fluctuations in our signal model
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C Data used together with DD to tune the light, charge yield, as well as

fluctuations in our signal model
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C Measured leak ratio (below NR median) = 6/1393 = 0.43%%2 0.18%

C Data and ER model agree well
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C Same S1 and S2 efficiency obtained from the ER and NR data
C Plateaued efficiency at 40 keV,, ~78%.
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Rate [nDRU]

Bottom Outer

C Overall agreement between data and MC (>1MeV): 14%
C Expected background: 33 4 events




