XMASS

FRZER
2017/1/27
darkon_ 2017



[ZHI25 :Fh R

e Heavy WIMPs
- ERIFERTROMNLEL, LHCTHR ALY,
- BIRRZAGWIEBRIETHY S5,
- BEEISEITLTEL—A. ZHKRELEE,

e Light WIMPs

— DAMAZZEOMFITEERMNIREST-. HAEKRITIHIZEE
G ECAELTEHERF I,

— Electron scattering CODERELGE . ZHIREHY.,
* Non WIMPs
— axion, axion like particle, hidden photonZi & I #1 B

Heavy WIMPsD B EZEZE(ZR LL. light WIMPs+>
ALP, hidden photonZi E TLKIER T HEEE A WLZE,




RITLCRLE: THUINTS

arXiv:1609.06735v3 [hep-ph] 29 Nov 2016

® WT Neutralino |
10740 - NTh Wino -
) ® MasterCode
i:jj_@*’_‘fjf@@/ ® BayesFITS
1022 PICO-2L ® RNS: Agyw< 15 / Fittino
NE ® RNS: Agy < 30 L "
3 2 - - * -
)
x
%)
b 10—46
Uon

[

[ g

10 100 1000

m, (GeV)

from their plots). These projections overlap since we present both groups expectations for the
case of the CMSSM model. The Fittino preferred regions largely overlap with the results from
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| M. Ibe @ DBD16 |
Although we have no strong hints at this point, we must
keep seeking/thinking beyond the Standard Model !

picture from http://www.vecteezy.com

Don't give up, we don't know how near we are with new physics!
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Single phase liquid xenon

XMASS—1.5 (124-136) g) *MASS XMASS-1.5
i |

detectors
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particle ID
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XMASS future: applying merits of single
phase detectors to dual phase detectors?

Single phase (scintillator) Dual phase (TPC)
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e Low Radon/Krypton background: separated target volume
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e Improvements of light yield (discr. power): larger coverage by PMTs
e by—-products: Light WIMPs search? ”
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XMASS future: applying merits of single
phase detectors to dual phase detectors?

Single phase (scintillator) Dual phase (TPC)
| PMT array
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e Low Radon/Krypton background: separated target volume
e Improvements of light yield (discr. power): larger coverage by PMTs

e by—-products: Light WIMPs search? ”
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Larger detectotl
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Coherent v—nucleus scattering will be observed soon!

Low mass WIMPs <10GeV: solar B v ~ 1ev/1 kg yr (>3eV)

Directional information is useful if technology available.

Precise determination of atm. v flux <<20% important.
— Precise study on CR flux, interaction ite i
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e Higher magnetic field above the Kamioka site.

e Sanford lab is under very low cut off region.
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e |Lower flux at the Kamio
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2. %%iaE /\FO> cross section

e Uncertainty of atm. nu is large at low energy.
Estimated Error in Atmospheric v-flux Calculation (HKKMSO07)

o
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~300MeV

o
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Relative Uncerainty

Possible Error with JAM (HKKM11)

§. p -observation error + Residual of reconstruction

T

S« Kaon production uncertainty
§  Mean free path (interaction crossection) uncertainty
(02

5 Atmosphere density profule uncertainty
air
20
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Cycle 24 Sun spot Nu mbe Prediction (2015 08)
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SK collaboration, Phys. Rev. D 85, 052007 (2012)
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SI discovery limit at 100 GeV/c2 [cm2]
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e Systematic uncertainty of atm. nu flux has
an impact once we have ~ 30t x 30yr data.
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expression for the scattering angle, 5, between the neu-
trino direction, q,, and the recoil direction, q,,

A EI/_I_mN Er,n

cosSfB =qQp - qQy = > oM (4)

with 8 in the range (0,7/2), using a delta function,

d? do 1 E, E,
°_ - (5(0086— T MmN )

dE,.dS2. dE, 27 b, 2m
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