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•１相式 (scintillation only) 液体キセノン検出器 
•神岡宇宙地下素粒子実験施設 Lab-C (~2700m.w.e.)に設置 
•世界初のton class暗黒物質探索実験 
•大光量~15pe/keV ➡低閾値（~1keV) 
•液体キセノンを使った“極低バックグラウンド多目的検出器” 
•➡暗黒物質探索だけでなく、低エネルギーの色々な物理事象の研究が可能。 
•2019年2月に観測完了 

XMASS 実験
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• Search for event bursts in XMASS-I associated with gravitational-wave events 

• K. Abe et al. (XMASS Collaboration), Astroparticle Physics 129 (2021) 102568


• Development of low-background photomultiplier tubes for liquid xenon detectors

• K. Abe et al. (XMASS Collaboration), JINST 15(2020) P09027


• Search for exotic neutrino-electron interactions using solar neutrinos in XMASS-I

• K. Abe et al. (XMASS Collaboration), Physics Letters B 809 (2020) 135741


• Search for WIMP-129Xe inelastic scattering with particle identification in XMASS-I

• T. Suzuki et al. (XMASS Collaboration), Astroparticle Physics 110 (2019) 1–7


• Search for sub-GeV dark matter by annual modulation using XMASS-I detector

• M. Kobayashi et al. (XMASS Collaboration), Physics Letters B 795 (2019) pp. 308
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Fig. 10. Simulated NPE spectra (top) and detection efficiency as a function of NPE 
(bottom) for the Fermi-Dirac spectrum with 〈 E ν〉 = 20 MeV. The black solid, the blue 
dotted, and the magenta dashed histograms are without any cut, after the inner- 
detector trigger selection, and after the Cherenkov cut, respectively. (For interpreta- 
tion of the references to colour in this figure legend, the reader is referred to the 
web version of this article.) 
is the normalization factor, k B is the Boltzmann constant, T is tem- 
perature, and the average energy of neutrinos is given by 〈 E ν〉 ∼
3 . 15 T . 

The differential cross section of CEvNS is 
d σ

dE nr (E ν , E nr ) = G 2 F M 
2 π G 2 V 

[
1 + (1 − E nr 

E ν
)2 

− ME nr 
E 2 ν

]
, (4) 

where G F is the Fermi constant, M is the target nuclear mass, E nr 
is the nuclear recoil energy, and 
G V = [ (1 

2 − 2 sin 2 θW )Z − 1 
2 N ] F (q 2 ) . (5) 

Here, θW is the weak mixing angle, Z and N are the numbers of 
protons and neutrons in the nucleus, and F (q 2 ) is the nuclear form 
factor, respectively. More detail for the calculation of the CEvNS 
interaction in XMASS-I can be found elsewhere [26] . 

Fig. 10 shows the simulated NPE spectra and detection effi- 
ciency as a function of NPE for the Fermi-Dirac spectrum with 
〈 E ν〉 = 20 MeV. The simulated neutrino events concentrate at low 
energy, and hence the Low-E sample (below 450 PE) is used to 
derive constraints on neutrino fluence. The detection efficiency 
crosses 50% at 4.5 PE which corresponds to 3.8 keV nr . 

No significant event burst is observed in the Low-E sample as 
described in the previous section, the 90% confidence level (CL) up- 
per limit on neutrino fluence ( %90 ) is calculated by 
%90 = N 90 

N T ∫ ∫ f (E ν ) d σ
d E nr (E ν , E nr ) ε(E nr )dE νdE nr (6) 

where N T is the number of target nuclei, ε(E nr ) is the detection 
efficiency as a function of recoil energy and is estimated using our 
detector simulation. N 90 is the 90% CL upper limit on the number 
of signal events, derived from the relation 
∫ N 90 

0 P (µsig + µbg | N obs )d µsig ∫ ∞ 
0 P (µsig + µbg | N obs )d µsig = 0 . 9 , (7) 

where P (µ| N) is the Poisson probability, N obs is the observed num- 
ber of events in the coincidence time window with a width t width , 
and µsig and µbg are the average number of signal and background 
events, respectively. µbg is estimated based on the average event 
rate estimated in the pre-search window, and we assume a uni- 
form prior on µsig . 

Fig. 11. 90% CL upper limits on neutrino fluence for GW170817 assuming the Fermi- 
Dirac spectrum with 〈 E ν〉 = 20 MeV as a function of the coincidence time width 
t width . The black solid line shows the upper limit from the on-time window cen- 
tered at t = t GW with a width t width , and the green band represents the range of 
limits from the sliding window with a width t width within the ±400 s search win- 
dow. Note that t width is scanned discretely at 0.02, 0.04, 0.1, 0.2, 0.4, 1, 2, 4, and 
10 s. (For interpretation of the references to colour in this figure legend, the reader 
is referred to the web version of this article.) 

Fig. 12. 90% CL upper limits on mono-energetic neutrino fluence for GW170817 as 
a function of neutrino energy. The black solid line shows the upper limit from the 
on-time window, and the blue band represents the range of limits from the sliding 
window within the ±400 s search window. Limits obtained by Super-Kamiokande 
[11] for ν̄e (green solid), νe (magenta dashed), νµ,τ (red dotted), and ν̄µ,τ (blue 
dash-dotted) are also shown. (For interpretation of the references to colour in this 
figure legend, the reader is referred to the web version of this article.) 

Fig. 11 shows the 90% CL upper limits on neutrino fluence for 
the Fermi-Dirac spectrum with 〈 E ν〉 = 20 MeV as a function of the 
coincidence time width t width . The upper limit from the on-time 
window centered at t = t GW with a width t width is drawn as a 
line while the range of limits from the sliding window with a 
width t width within the ±400 s search window is drawn as a band. 
The obtained upper limit from the on-time window was (1.3–
2.1) ×10 11 cm −2 . 

Fig. 12 shows our 90% CL upper limits on fluence for mono- 
energetic neutrinos as a function of neutrino energy between 14 
and 100 MeV. Limits obtained by Super-Kamiokande [11] are also 
shown. While their limits were derived utilizing the inverse beta 
decay ( ̄νe + p → e + + n ) for ν̄e and neutrino–electron elastic scat- 
tering ( ν + e − → ν + e −) for νe and νµ,τ , our limits are for the sum 
of all the neutrino flavors utilizing CEvNS. The XMASS limit is com- 
parable to the νµ,τ and ν̄µ,τ limits of Super-Kamiokande. 
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Fig. 10. Simulated NPE spectra (top) and detection efficiency as a function of NPE 
(bottom) for the Fermi-Dirac spectrum with 〈 E ν〉 = 20 MeV. The black solid, the blue 
dotted, and the magenta dashed histograms are without any cut, after the inner- 
detector trigger selection, and after the Cherenkov cut, respectively. (For interpreta- 
tion of the references to colour in this figure legend, the reader is referred to the 
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Fig. 10. Simulated NPE spectra (top) and detection efficiency as a function of NPE 
(bottom) for the Fermi-Dirac spectrum with 〈 E ν〉 = 20 MeV. The black solid, the blue 
dotted, and the magenta dashed histograms are without any cut, after the inner- 
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Fig. 10. Simulated NPE spectra (top) and detection efficiency as a function of NPE 
(bottom) for the Fermi-Dirac spectrum with 〈 E ν〉 = 20 MeV. The black solid, the blue 
dotted, and the magenta dashed histograms are without any cut, after the inner- 
detector trigger selection, and after the Cherenkov cut, respectively. (For interpreta- 
tion of the references to colour in this figure legend, the reader is referred to the 
web version of this article.) 
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Fig. 10. Simulated NPE spectra (top) and detection efficiency as a function of NPE 
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parable to the νµ,τ and ν̄µ,τ limits of Super-Kamiokande. 

6 

XMASS

on time

+-400 sec window

Super-K

GW170817 (neutron star merger)からのν flux limitを
Coherent elastic neutrino-nucleus (CEνNS)を用いて
探索した。

XMASSによる物理探索ハイライト
2019-2021

http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S0927650521000128-main.pdf
http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S037026932030544X-main.pdf
http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S0927650518303049-main.pdf
http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S0370269319304009-main.pdf
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• Search for event bursts in XMASS-I associated with gravitational-wave events 

• K. Abe et al. (XMASS Collaboration), Astroparticle Physics 129 (2021) 102568


• Development of low-background photomultiplier tubes for liquid xenon detectors

• K. Abe et al. (XMASS Collaboration), JINST 15(2020) P09027


• Search for exotic neutrino-electron interactions using solar neutrinos in XMASS-I

• K. Abe et al. (XMASS Collaboration), Physics Letters B 809 (2020) 135741


• Search for WIMP-129Xe inelastic scattering with particle identification in XMASS-I

• T. Suzuki et al. (XMASS Collaboration), Astroparticle Physics 110 (2019) 1–7


• Search for sub-GeV dark matter by annual modulation using XMASS-I detector

• M. Kobayashi et al. (XMASS Collaboration), Physics Letters B 795 (2019) pp. 308

5

XMASS 極低バックグラウンド技術
3’’ R13111 Hamamatsu 

世界で最も極低バックグラウンドのPMTの開発に（再び）成功 
次世代検出器に採用できる技術

2019-2021

http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S0927650521000128-main.pdf
http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S037026932030544X-main.pdf
http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S0927650518303049-main.pdf
http://www-sk.icrr.u-tokyo.ac.jp/xmass/_pdf/publist/1-s2.0-S0370269319304009-main.pdf
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XENON Experiment

6

www.xenonexperiment.org

: https://www.instagram.com/xenon_experiment/
: https://www.facebook.com/XENONexperiment
: https://twitter.com/XENONexperiment

Xenon Lab
Logo

Xenon Lab
Logo Variants

http://www.xenonexperiment.org/
https://www.instagram.com/xenon_experiment/
https://www.facebook.com/XENONexperiment
https://twitter.com/XENONexperiment
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March-May 2020:  
- commissioning PMTs ed electrodes in vacuum

- commissioning cryogenic system


June-July 2020:  
- preparation for installation of nVeto and Calibration

- installation of nVeto electronics in DAQ room

- Installation of the Rn distillation column ug


August-September 2020: 
- installation nVeto and Calibration

- started filling cryostat with LXe


October-November 2020:  
- completed filling of 8.6 t of LXe 

- Muon Veto restoration 
December 2020 
- Started filling Water Tank with DeMi-water


January 2021 -> now 
- started full commissioning of TPC, nVeto, MV 

- Rn column integration to the overall cryo system

- … commissioning, commissioning, commissioning 
- preparation for the Gd purification plant

XENONnT Status

Xenon Lab
Logo

Xenon Lab
Logo Variants
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The XENON Collaboration: ~170 scientists
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WIMP-nucleus Cross Section現在

Figure 3: Current status of searches for spin-independent elastic WIMP-nucleus scattering assuming the standard
parameters for an isothermal WIMP halo: ⇢0 = 0.3GeV/cm

3, v0 = 220 km/ s, vesc = 544 km/ s. Results
labelled "M" were obtained assuming the Migdal effect [131]. Results labelled "Surf" are from experiments
not operated underground. The ⌫-floor shown here for a Ge target is a discovery limit defined as the cross
section �d at which a given experiment has a 90% probability to detect a WIMP with a scattering cross sec-
tion � > �d at �3 sigma. It is computed using the assumptions and the methodology described in [151, 153],
however, it has been extended to very low DM mass range by assuming an unrealistic 1meV threshold below
0.8GeV/c

2. Shown are results from CDEX [155], CDMSLite [156], COSINE-100 [157], CRESST [158, 159],
DAMA/LIBRA [160] (contours from [161]), DAMIC [162], DarkSide-50 [163, 164], DEAP-3600 [144], EDEL-
WEISS [165,166], LUX [167,168], NEWS-G [169], PandaX-II [170], SuperCDMS [171], XENON100 [172] and
XENON1T [41, 173–175].

Bubble chambers filled with targets containing 19F have the highest sensitivity to spin-dependent
WIMP-proton couplings. The best limit to date is from PICO-60 using a 52 kg C3F8 target [176]. At
lower WIMP mass, between 2GeV/c

2 and 4GeV/c
2, the best constraints come from PICASSO (3.0 kg

of C4F10 [177]). CRESST used crystals containing lithium to probe spin-dependent DM-proton interac-
tions down to DM mass of ⇠800MeV/c

2 [178]. The strongest constraints on spin-dependent WIMP-
neutron scattering above ⇠3GeV/c

2 are placed by the LXe TPCs with the most sensitive result to-date
coming from XENON1T [41,179]. The results from the cryogenic bolometers (Super)CDMS [180,181]
and CRESST give the strongest constraints below ⇠3GeV/c

2. CDMSLite [182] uses the Neganov-
Trofimov-Luke effect to constrain spin-dependent WIMP-proton/neutron interactions down to m� =

1.5GeV/c
2 and CRESST-III [159] exploits the presence of the isotope 17O in the CaWO4 target to

constrain spin-dependent WIMP-neutron interactions for DM particle’s mass as low as 160MeV/c
2.

Exploiting the Migdal effect again significantly enhances the sensitivity of LXe TPCs to low-mass DM
with XENON1T providing the most stringent exclusion limits for both, spin-dependent WIMP-proton
and WIMP-neutron couplings between 80MeV/c

2
� 2GeV/c

2 and 90MeV/c
2
� 2GeV/c

2, respect-

27

APPEC report arXiv:2104.07634v1 
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not operated underground. The ⌫-floor shown here for a Ge target is a discovery limit defined as the cross
section �d at which a given experiment has a 90% probability to detect a WIMP with a scattering cross sec-
tion � > �d at �3 sigma. It is computed using the assumptions and the methodology described in [151, 153],
however, it has been extended to very low DM mass range by assuming an unrealistic 1meV threshold below
0.8GeV/c

2. Shown are results from CDEX [155], CDMSLite [156], COSINE-100 [157], CRESST [158, 159],
DAMA/LIBRA [160] (contours from [161]), DAMIC [162], DarkSide-50 [163, 164], DEAP-3600 [144], EDEL-
WEISS [165,166], LUX [167,168], NEWS-G [169], PandaX-II [170], SuperCDMS [171], XENON100 [172] and
XENON1T [41, 173–175].

Bubble chambers filled with targets containing 19F have the highest sensitivity to spin-dependent
WIMP-proton couplings. The best limit to date is from PICO-60 using a 52 kg C3F8 target [176]. At
lower WIMP mass, between 2GeV/c

2 and 4GeV/c
2, the best constraints come from PICASSO (3.0 kg

of C4F10 [177]). CRESST used crystals containing lithium to probe spin-dependent DM-proton interac-
tions down to DM mass of ⇠800MeV/c

2 [178]. The strongest constraints on spin-dependent WIMP-
neutron scattering above ⇠3GeV/c

2 are placed by the LXe TPCs with the most sensitive result to-date
coming from XENON1T [41,179]. The results from the cryogenic bolometers (Super)CDMS [180,181]
and CRESST give the strongest constraints below ⇠3GeV/c

2. CDMSLite [182] uses the Neganov-
Trofimov-Luke effect to constrain spin-dependent WIMP-proton/neutron interactions down to m� =

1.5GeV/c
2 and CRESST-III [159] exploits the presence of the isotope 17O in the CaWO4 target to

constrain spin-dependent WIMP-neutron interactions for DM particle’s mass as low as 160MeV/c
2.

Exploiting the Migdal effect again significantly enhances the sensitivity of LXe TPCs to low-mass DM
with XENON1T providing the most stringent exclusion limits for both, spin-dependent WIMP-proton
and WIMP-neutron couplings between 80MeV/c

2
� 2GeV/c

2 and 90MeV/c
2
� 2GeV/c

2, respect-
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PRL 123, 241803 - Migdal effect
PRL 123, 251801 - Light dark matter
PRL 121, 111302 - Main WIMP search
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Figure 4: Sensitivity projections (90% CL) for spin-independent WIMP-nucleon scattering. The neutrino floor is
defined as in Fig. 3 and shown for different targets. Shown are projections from ARGO [360], CRESST, CYGNUS
(1000m3) [356], DAMIC-M [327], DarkSide-20k [360], DARWIN [242, 251], EDELWEISS [358], LZ [241],
NEWS-G (ECUME) [334], PandaX-4t [278], SuperCDMS [359], T-REX [336], XENONnT [283] along with the
envelope of the current results from Fig. 3.

neutrino-induced backgrounds. The ultimately lower background achievable in argon experiments due
to the pulse-shape discrimination of ERs allows a better discovery potential for higher WIMP mass,
see Fig. 5. The discovery potential at lower mass is better in xenon experiments thanks to their much
lower experimental energy threshold. When operated in charge-only mode, the large liquid noble gas
TPCs also have a good sensitivity in the low mass region below ⇠5GeV/c

2, however, the discovery
potential is superior for the dedicated low-mass searches using bolometers and crystals thanks to their
lower backgrounds and energy thresholds.

It is important to emphasise that the whole spectrum of direct WIMP searches with all its com-
plementary approaches, targets and search channels cannot be put into one common figure. Experi-
ments with targets containing 19F are needed to optimally probe spin-dependent WIMP-proton coup-
lings. Xenon targets (129Xe, 131Xe) are required to test spin-dependent WIMP-neutron couplings with
the highest sensitivity, however, there are a number of isotopes which can also provide excellent res-
ults in one or/and the other channel (e.g., 7Li, 17O, 23Na, 27Al, 29Si, 73Ge, 127I, 183W). The search
for signatures of inelastic scattering requires a low background in both, NR and ER (before rejection),
channels; an additional excellent energy resolution will allow for an optimal characterisation of the pro-
cess. Interactions of DM particles in the mass range of O(1 � 100)MeV/c

2 are best searched for by
detectors with a sensitivity to single electrons, e.g., Si CCDs, Ge bolometers or liquid noble gas TPCs in
charge-only mode. Other models introduce different coupling between DM and protons vs. neutrons to
explain the apparent tension between DM claims and limits (e.g., [188]): in such a "xenophobic" model,

48

APPEC report arXiv:2104.07634v1 
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Neutron Veto Status

3.4 t of Gd-Sulphate  
in Hall di MontaggioNeutron Veto ePTFE Reflector

Credits: 
E. Sacchetti

Neutron Veto Construction

Xenon Lab
Logo
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Logo Variants
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Neutron Veto system in commissioning

Digitizers CAEN V1730: 2 ns sampling, 14 bit resolution 
All 120 PMTs and channels are working very well, with RMS of baseline <3.

Coincidence rate vs time  
(showing decay of Rn in water)

Calibration with 232Th source inside U-tubesExample Waveforms

PM
T 

 (R
aw

)

PMT  (Column)

Preliminary

ePTFE 反射率測定@神戸大

前田

nVetoへの 
インプット

Xenon Lab
Logo

Xenon Lab
Logo Variants



Masaki Yamashita, Kavli IPMU 14

LXe Purification (liquid phase)

Preliminary

Preliminary

LXe純度モニター
(電子をLXe中でドリフトさせ、電子の寿命を測定）

2 LXe L/min

2 LXe L/min

60 GXe SLPM

2 LXe L/min 
~ 1000 SLPM

Xenon Lab
Logo

Xenon Lab
Logo Variants
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XENONnTでの電離信号(S2)に対する電子寿命の影響

τe =5000 us

XENON1Tでの純化速度
τe =200 us

電離電子信号は純度に大きく依存する。 
(< 1ppb O2などのアウトガス) Max Drift Length 

(cathode)

Xenon Lab
Logo

Xenon Lab
Logo Variants
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液体純化装置はどのくらい物理結果にご利益があるのか?
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COVID-19状況下での活動
昨年厳しい状況の中2ヶ月以上グランサッソに
滞在したメンバーにXENONメダルを贈呈

日本人では小林雅俊（コロンビアー＞名古屋）、加藤伸行（東大）

Will Coronavirus Freeze  the Search for Dark Matter? 

2020.4.7   The New York Times

Xenon Lab
Logo

Xenon Lab
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R&D for Future

2.) Future Opportunities Associated with XENONnT

In astroparticle physics Dark Matter is the proverbial “elephant in the room”. This is reNected 
in Kavli-IPMU's research program, which – following the institute's de?ning ambition – probes
that elephant from many directions:

• with its unique blend of mathematics, theory, and particle physics phenomenology

• with searches for DM signatures in accelerator experiments (Belle2, ATLAS, CMS),

• with astronomy using micro-lensing to constrain DM candidates like non-luminous 

stars and micro black holes
• with a robust, LXe based underground DM direct detection program. 

Each of these approaches has its own strengths: Math and theory provide context and 
direction for the development of plausible scenarios, phenomenology provides testable 
hypotheses on the basis of these scenarios, Belle2's clean e+/e- collisions powered by 
SuperKEKB's luminosity advantage allow sensitive tests for mediators beyond the standard 
model ones (like for example dark photons), and LXe based direct detection experiments will 
continue to dominate the hunt for WIMPs with masses between 10 GeV/c2 and 1 TeV/c2. 
Astronomy keeps informing cosmology and so far has been our only source of information 
about DM, leading us to think of it as a cold, collisionless gas of particles that are not part of 
the standard model of particle physics that so well describes normal matter. Figure 1 below 
drives home the importance of connecting theory, phenomenology, and experiment here at 
Kavli-IPMU: It shows interaction cross section limits for WIMPs with nucleons as a function of
WIMP mass for the mass range relevant for supersymmetry. Exclusions from LXe DD  
experiments are shown as solid lines; above 10 GeV/c2 they currently have no competition. 
The gray shaded area is a recent
contour obtained for a speci?c
phenomenological minimal super-
symmetric model given constraints
from LHC including ~36/fb 13 TeV
data, the PICO, PandaX-II and
XENON1T WIMP searches, and
results on the anomalous magnetic
moment of the muon. Other models
as well as changes in the data used
change these contours. The green
line is a Kavli-IPMU product and
represents a cross section cal-
culation up to next to leading order
in QCD for wino DM. The line’s
reach on the WIMP mass scale
comes from a pre-IPMU publication involving two current Kavli-IPMU researchers, one of 
who also authored the cross section calculation. The dashed section of that green line is the 
part that has since the original publication in 2006 fallen victim to constraints from ATLAS 
and CMS at LHC. Thus there is a powerful and direct connection between accelerators, DD 
experiments and model building. Having scientists in-house who fully understand the 
intricacies of a DD experiment’s data analysis should be of great value to Kavli-IPMU – as 
much as it is of great value for DD experimentalists to have direct access to model builders. 
It should be noted here that the green line extends into the multi-TeV/c2 mass range which 
will only be accessible to a future third generation (G3) LXe experiment. G3 sensitivity may 
also be required for another reason: Models built on a 1992 paper on radiative symmetry 

DARWIN

• XENONnTよりも一桁以上良い感度 
– Neutrino floor までの探索(SUSY, WINO) 

• XENONnT,  LZ …でDMの兆候が得られた場合、その質量や
断面積の詳細を研究 

•  pp 太陽ニュートリノ精密観測(統計1%) 
• Axion, Axion Like Particle … (XENON1T ER excess) 
• 136Xe原子核を用いた0n!!探索  
• コヒーレント散乱をもちいた超新星ニュートリノ観測 など
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R&D for Future
/10GXeのβ線励起によるNIR発光スペクトルの測定

Ø 測定条件

β線励起によるGXeのNIR発光スペクトル測定の実験系

実験系の平面図

2015年からの
改良点

GXe

β線源

合成石英窓

チェンバ

β線入射窓と
エルボ

GXeの圧力 140 kPa
測定時間 1,920 s × 100回
スリット幅 3 mm
波長分解能 60 nm
回折格子 150 G/mm – 800 nm blaze
ロングパス
フィルタ 580 nm

チェンバ

分光器

ブラックアルミテープで
目張り

この周りを複数枚のブラック
シートでカバー

8

LXeの近赤外領域での発光（横国大）
- 不純物による吸収が少ない
- レイリー散乱長が長い
- SiPMで検出しやすい
- 暗黒物質探索での粒子弁別の可能性

谷山@横国大

トリチウムBG 定量評価（東大）
- XENON1T 電子反跳事象の超過
- XENONnT, Future DM 探索加藤、Haochen@東大
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R&D for Future

ハーメチック型TPCの開発
（名古屋、東大）

- Low Mass WIMP 探索
- RnやO2などの不純物を遮蔽

新しい光検出器の開発
（名古屋、東大）

-低dark rate SiPMの開発など
- ハイブリッドSiPM+PMT

青山@名古屋大 P13ポスター

原田@名古屋大

S12572 (Hamamatsu)

透明電極
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•  日本からも次世代暗黒物質直接探索実験DARWINに参加　　　　　　　　　
（神戸、東大IPMU, 名古屋, 横浜国大） 

• 2021年5月　XENON, DARWIN, LZ(米国）が次世代検出器に向けた活動に関す
るMOUを議論。前向きに進めている。

21

Beyond XENOnT 日本を含めた動き
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新学術における連携

B01 
XMASS 
XENON 

Next Generation

D01
C01

E01,02A01

B02

原子核稀崩壊 

124Xe, 136Xe

DM
質量
、断
面積

Gd
技
術

DM
発見
、S
N観
測な
ど

XIAアルファカウンター 

Ge技術

大型DM探索

CE
ν
NS

低BGPMT技術
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•  XMASS 
–  観測終了後も物理結果、低バックグラウンドの論文を順調に出している。 
–全データセットを用いた解析、0v4!、2"ECECなど 

• XENON 
–建設が終了し、コミッショニングでサブシステムの運転が各々行われ、期待以上の性能が出ており、検出器のキャリブレーション
なども行われた。 

• 次世代へ向けた活動 
– XENONnTを一桁以上超える感度を目指し、光センサー、新しい液体キセノンTPC, シンチレーション光特性の研究などが進められ
ている。 

– XMASSでの成果（XIA アルファカウンター、極低バックグラウンドPMT）も貢献している。 
– XENON, DARWIN, LZでmeetingが行われ、世界で一つの検出器に向けた動きが出てきた。

23

まとめ

各班との連携を強めながら遂行


