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PandaX: Dual-phase xenon TPC

« Paired scintillation (S1) and ionization (S2) signals

— Precise energy measurement and 3-D position reconstruction

— Discrimination of nuclear recoil (NR) and electron recoil (ER) signals
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Solar 3B neutrino CEVNS signal

 Low threshold detection: NR threshold
~3keV — ~0.3keV

— low threshold paired ROI

— lonization S2-only ROI
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Low Energy NR LY/CY

* Low energy NR response in xenon
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Low mass dark matter

LDM-nucleus (6=10"*%cm?)

« Sensitivity to low mass dark matter '
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— Different energy spectra w.r.t neutrino CEVNS
— Extend to ~2GeV WIMP mass

« Challenge: low energy NR response
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Neutron calibration

 Mono-energetic 2.45 MeV neutrons generated from DD nuclear
collision outside of the 900m3 water shielding

« Am-Be neutrons between inner vessel and outer vessel
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Fitting Calibration Data

« Select single-scattering events,

runl DD(2.45MeV) data
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NR LY/CY

* NR response obtained for energy above a few keVs

Nuclear Recoils
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Lower energy NR signals

* Mutli-scattering in neutron events

* Subleading S2 is a good source of NR signals below a few keVs
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Subleading S2 in DD double-scattering

 Fitting for lower energy NR Charge Yield from double-scattering

DD events
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Sighal Response Model in NEST2.0

In NEST model, charge yield and light yield is given by:
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N; and N,, is given by Q,, and L), and Fano factor for NR
is also considered:
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And parameters ¢ and w for fluctuations of
recombination fraction are adjusted in Signal Model.
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+ 1D flttlng of SUbleading S2 is used Parameter NEST v2 bRIun;
to tune the charge yield parameters SUD €acing
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Low Energy NR Charge Yield

Reliability evaluation by cutting off the corresponding yield below

a certain energy from the best fit yield measurement and
calculating the Ay? = y%(E.,) — x%(0)
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NR energy full reconstruction

* Energy reconstruction from scattering angle |
* To validate the fitted NR charge yield “fl  MCE_true
9 MC E_recon
— Work-in-progress
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Pulsed DD calibration

 100us ionization HV pulse achieved

* Synchronization signal recorded in PandaX-4T
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Pulsed DD calibration

- With DD time synchronization, able x

to recover some low energy NR o
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New DD Calibration System
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New DD Calibration System

* Neutron + D,0 scattering
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New DD Calibration System

« With an angle of -42.9 degrees, expect to have 400keV neutrons

* Providing a large sample of low-E NR calibration
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 Low energy NR calibration plays a cruciel rule in searchs of low
mass dark matter or low energy neutrinos

« Exploring multiple sources to calibrate the low-E NR signal
response

— Multiple scattering neutron events
— Pulsed DD calibration

— New design of DD system
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