XMASS experiment, status and
results.

2014/2/28 DM2014
K. Abe
ICRR, University of Tokyo



Contents

A XMASS experiment.

A
A
A

Detector of XMASS
Recent result

Refurbish of Detector

I Modification

I Quick check of improvement
I Expected results



1. XMASS experiment
UWhat 60s XMASS

Multi purpose low-background experiment with lig. Xe
Y. Suzuki et al., hep-ph/0008296

Xenon MASSive detector for solar neutrino (pp/’Be)

5

Xenon neutrino MASS detector (b bdecay)
Xenon detector for Weakly Interactlng MASSlve Partlcles (DM search)

Dark matter

Double beta be 3



http://www.solar.isas.ac.jp/graph/Yohkoh_full.gif

XMASS | detector

A Main target of XMASS | is dark matter.

A 835kg ofLXefor sensitive region.

A 642 low backgroun®MTs.

A 10m x 1m water tank with 70 PMTs (20 inch )rfaronveto.
A High light yield 14.7pé&k V.

A Untill ~end of 2012, commissioning phase.




Recent results of XMASS

A Data during commissioning
phase.

A Lightmass WIMP search

I Full volume analysis with
835kgL Xe

I Around DAMA region.

A Others, no time to explain
detall. .
I SolarAxionsearch. Phyd.et

B 724(2013) 46
arXiv:1212.6153

I Dark matter search with
129Xe inelastic scattering
peak. Submitted.

I Bosonicsuper wimp search.
Submitted.
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Refurbishment of Detector.

A In commissioning run, wieund Before RFB
background Shadow region
ita¢cQa !'f &aSlftad O6un JrAS sveenmt AS oo~
I Al seal placed area is the one of the mogg::

difficult area to look from that PMT. Al
makes shadow

i ¢KSasS YI1Sa atSIl
misidentified as center region events.

A To reduce this background and confirm
our understanding of BG.

I As refurbishment, we put new structure
to cover completely this Al seal

quartz window

PMT

High purity Al is vapored.
After RFB
Cu Plate
— —
’_1 quartz window qguartz window I
L Al seal PMT
I




Photos of Refurbished detector.




Quick check of improvement.

maximum PE in one PMT

maxPE/totalPE =

Total PEs

A Detail analysis is ongoing.

A For quick look, by using simple
parameter of mxPEtotalPE we
checked BG situation. . ‘ ‘

A In the center region
maxPIEtotalPEls relapvely small, maxPEoltaPElarge |
while near the PMT it becomes - -y
large. We can identify inner = ! .
events roughly. @ ©

A However such a event interacted - T
in shadowed region caused by Al | maxPEoltaPEsmal
seal Rl has smaiiaxPEtotalPE
This becomes background. ! /'.

maxPEtoltaPEsmall |



Improvement

A Huge background event in the figure before RFB is
largely decreased after RFB, reduced to ~1/10, with
this simple identification.

A Position reconstruction based on PE and timing of
PMT can improve situation more.

Information of position

Normalized by live time o h
reconstruction is not used.

After RFB
Before RFB Band made by saturation in D.

Big improvement

Background in shadow



