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Residuals (epd/kg/keV)

Introduction

A Event rate of dark matter signal is expected to
modulate annually due to relative motion of

the Earth around the Sun.
C It would be a strong signature of dark matter.

Event rate

A Annual modulation claimed by the DAMA group Time

A Total exposure: 1.33 ton*year (14 cycles)
A 9.3s significance
A Modulation amplitude: (0.0112+0.0012)cpd’kg/keVfor 2-6 keV
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The XMASS detector

A Located in the&Kamiokamine in Japan (~2,700m water equivalent)
A A singlephase detector with ~830KgXe

surrounded by an active water shield F“l[
A Energy scale calibration bjCo 122ke\g-ray A[ !
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Data set

A November 20, 2018March 29, 2015 — daa live time (WIMP search) 359.2days|
A 504.2 calendar days O O U FUU N U UOPIOF VORNE NS SN SO VU SO S S O
A 359.2 live days (71%) for analysis 2
A 0.82 ton*year exposurécf. DAMA 1.33 ton*year)g
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Event selection

Our observed data (359.2 live days)
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A Selectevents triggered only byXedetector
A Simple noise reduction

A Veto 10msafter the events
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A Remove Cherenkov events occurred in RNMEs {1°K)
A # of hits in earlier 20 ns >60% of total hits

MC simulation (20GeV WIMP)
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Detector stablility z

A Calibration by &7Co source every week to monitor
A Photoelectron (PE) yield
A Optical properties of liquid xenon

A The observed PE vyields experienced
A Gradual change from the beginning
A Sudden drop at power failure (~5%

A These PE yield changes can be explained by the Change o :_ """""""""""""" """"""""""
of the absorption Iength N quuid xenon jo T ____________ _____
A Scattering length: stable within -.5% , A?ﬁi; WSELGADGS WhoRIAYE
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Relative efficiency correction

A The change of absorption length affects cut efficiency

A The relative change of cut efficiency is evaluated using Monte Carlo simulation
and data Is corrected for.

A Its uncertainty band is estimated to cover the position dependence of detector response
and is taken into account as systematic er@rA dominant systematic errdor this analysis

Relative eff|C|ency correction (14GeV WIMP)
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Modulation analysis (1)

A Binned chisquare method
A Data set is divided into 1days time bins and 0M4eVeeenergybins.
A All energy and time bins are fitted simultaneously.

A Two independent analyses for systematic error treatment
Rebs: observed event rate

Analysis 1: With a nuisance parameter Rered: predicted event rate
E —bins [ t—bins obs pred N 2
vey [ Bl
. . o(stat)? . ’
1 J sJ
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Analysis 2: With a covariance matrix
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Modulation analysis (2)

A Model independent modulation search

RprEd(E@'?tj) = (C,; + A, cos 27T(tj — to)/T

C A (modulation amplitudest each energy bin) and
C (unmodulated rates at each energy bin) are parameters to be fitted.

A Modulation search assuming WIMP dark matter

RPed(E; ) = C 4+ 0 x A(my, E;) cos 2m(t; — to) /T ¢2 R 8

topic
C G (unmodulated rates)s (WIMP cross section) amd, (WIMP mass) are parameters.

In both cases, modulatioperiod and phasarefixed toT=365 days anth=152.5 days, respectively.



Sensitivity to annual modulation
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Preliminary results on WIMP dark matter

A Astrophysical parameters assumed 10°%°
U v,=220 km/sy,.= 650 km/sy =0.3 GeV/cH

A We showthe expected sensitivity frorur

annual modulation analysis. XMASS(ZOl 2)
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A Our preliminary 90% CL upper limits 1042 ;_
for 14 GeV/IEWIMP is also shown. -

N \ . XMASS preliminary
A We are finalizing systematic error evaluation =10 -\ x)},;-ﬁx """ 90%. E"““““E:“f:yﬁ """ o
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Conclusions

A Annual modulation of event rate in the direct dark matter detection
experiments would be a strong signature of dark matter.

A We performed an annual modulation analysis using our 359.2 live days of dark
matter data.

AtKS SELISOGSR aSyarldAagaide 2F 2dzNJ Y2RO
region.

A We are finalizing systematic evaluation and final results will come soon.
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