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First delivery of PandaX equipment to Jinping lab,
Aug. 16, 2012
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Completed in , with 54.0 x 80.1 kg-day exposure
Data strongly disfavor ' previously reported claims
Competitive upper limits for low mass WIMP in xenon experiments

Phys. Rev. D 92, 052004(2015)
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AT
O We had a series of engineering runs in 2015, fixing various
problems as we were testing all the components of the setup

O Commissioning run (Run 8): Nov. 22 — Dec. 14 (19.1 live-day
x 306 kg FV) but with high Kr background (Phys. Rev. D. 39,
122009 (2016))
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Phys. Rev. D. 39, 122009 (2016)

PandaX-ll
PandaX-l 2015
XENON100, 2012
LUX 2015

DarkSide50 2015

Ne————

10? ,
WIMP mass (GeV/c)

Simple counting analysis
based on an expected
background of 3.2(0.7) evts

and 2 observed evts

Sizable (x2) difference of
using original NEST or tuned
NEST to predict DM
distribution due to DM
acceptance, but within 1o
band

Low mass: competitive
with SuperCDMS; high mass:
similar exclusion limit as
XENON100 225-day



_ 84 Run9S

Items
Krypton level
Exposure
ER calibration
NR calibration

Analysis

Background

Status in Run 9

Reduced by x10
Increased x4 (79.6 vs 19.1 day)

Now have tritium calibration
Statistics x6
Improved position reconstruction

Accidental background suppressed
more than x2 using BDT
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A6l B3 B B3

Condition live time FEgarift  Fextract
(day) (V/cm) (kV/cm)
7.76 397.3 4.56

6.82 394.3 4.86
1.17 391.9 .01
63.85 399.3 4.56

Mar. 9-Jun 30, in total 79.6 live-day of under slightly
different conditions (optimization of drift and
extraction fields).
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Soft Esum Waveform run 11273, event 49427, Top Array
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Identify smallest S2 in the data
Varying selection method and fits to study systematic uncertainty
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Xel29m

Xe127 408 kev+
375 keV

1332 keV
1172 keV+-#n_—#-
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Gaussian fits to all ER
peaks in data

Uncertainty on each data
point estimated using
energy nonlinearity

Linear fit in S1/E vs S2/E
to extract PDE and EEE
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Internal/external ER peaks:
Detector uniformity corrections
Light/charge collection parameters

Low rate AmBe neutron source:
—> Simulate DM NR signal

CH;T injection: tritium beta decays
—> Simulate ER background
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LY: PE/keV @ 164 keV vs. horizontal
position

CY: PE/keV @ 164 keV vs horizontal
position

Vertical non-uniformity corrected by 00 200
electron lifetime
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Reasonable agreement observed between NEST ER model
and values extracted from our data
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162.4 hours of AmBe data taken, with ~3400 low energy single
scatter NR events collected

NR median curve and NR detection efficiency determined



S1 quality cuts only
adding S2 quality cuts
adding accidental cuts
adding BDT cuts
adding S2 range cut
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18.0 hours of tritium data taken, with ~2800 low
energy ER events collected

9 events leaked below NR median, (0.32 £ 0.11)%
Consistent with Gaussian expectation
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Like before, ER and accidental background identified in the
data

ER background

127Xe (due to surface exposure of xenon during distillation)
85Kr (suppressed by a factor 10)
Others

Accidental background (determined by data)
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Rate of 127Xe estimated by fitting the 408 keV (375 keV+33.2 keV) peak



Estimated from delayed
B—y coincidence analysis
Uniformly distributed
Significantly reduced after
distillation
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Isolated S1 and S2
were selected and
randomly paired to
simulate accidental
events

20

40

60

x10°

80 100 0O 10 20 30 40 50 60
time (10ns)

LoglO(SZISl)

w
3

w

N
wn

N

=
wu

1

0 5 10 15 20 25 30 35 40 45
S1 (PE)

70 80 90
time (10 ns)




&5 XIEMaE

Horizontal cut determined by
distribution of events with S1 between
[45,200] PE and suppressed S2

Vertical cut: Upper boundary consistent

_ with the previous analysis; Lower

PR T NN 9o , boundary determined by X-events from
‘ ' 127%e MC

FV in Run 9 with 328.9 kg

X-events from Xe127 MC

S1 cut:[3,45]PE & S2 cut[100raw, 10000]
PE: consistent with previous analysis

X-events in 79.6 days
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Drift time [us]
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Minimum upper
limit for isoscalar Sl
elastic cross section
at 2.5x104% cm?,
more than a factor
of 2 improvement
compared to the
LUX 2015 results
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MSSM after LHCI
Bagnaschi et al. 2015




ANLZR RS 3R SE B v T

ARSI AT 7 7 1= B

— 13KEA K BRI

— NREEZERAR, WL IR 4R
— RIS B PEREER

— WAIR RS

— RS AT R R
2R

il

1 lililililllHlMl lililEi_ _
o — |

indlElkite
IA_I

=

=TT

LA



PR A% F AR 43 3 vt
7 £ T ) T8] #5852 = IR 2%
— ARREAE : 1185mm, EJE : 1185mm
— I (CREX) ;550 (40)
M PR, PR, Mk, BHBK
— WRIREG
— ERBHg: 400 1R JEK
— ZEHUHZ: 6000 1K, JE K
— 60T I PRER I 25 PN 35 2] 5 FEL 37
TEHfEIEE . AR 3IN

- ETF& L2004 KHH B R &&&&/

N N N BH*& : | | 46mm
S S ] 5 P ]

— ARG RERER ww

1SI5S=F

| SRR EL R

f
|

| AEEEARRSECACEERRRSERCRRRAGUREE

S— Tt ANERI YR i
\‘Hl“”wl“‘,u RO RO RO T
=
o

3?%*% %iﬁ |X iR 1185mm

—55kV




AR =

R, il RA,

HAMR S

Bk ARG, MR ARG, HTERIS

61



NS

BATAE P [ HERE RS P 0 LR, 5 B (e 17 81
T3] Jee A M AR DN 2%

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold

XENON 10 S2 (2013)
. 4 CDMS-Il Ge Low Threshold (2011)
CoGeNT
(2012)
CDMS Si

i ’b,,v
7Be OQ
Neutrinos
i Neutrinos

I (Green ovals) Asymmetric DM
(Violet oval) Magnetic DM
(Blue oval) Extra dimensions

| (Red circle) SUSY MSSM
A MSSM: Pure Higgsino

L @ MSSM: A funnel
£ MSSM: Bino-stop coannihilation
DA g MSS:M: Bino-squark coannihilatilon

1 10

WIMP—nucleon cross section [pb]

=~
o
£
A
=
o
=
Q
O
w2
w2
2]
e
S
=
o}
—_
)
=
T
o
§

[a— [a—
S 9
— —
w [ ]

WIMP Mass [GeV/c?]




