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The World Map of the XENON Collaboration

21 institutions, 10 countries, ~130 scientists.
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The XENON Dark Matter Program
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XENONA1T TPC: the largest two-phase xenon TPC...

| <«——— Pipe

248 low radioactivity R11410-21 PMTs.
127 on top and 121 on bottom arrays.

Ave.gain ~ 5x10° at 1500V.

Ave.QE ~ 34% for 175 nm xenon light.
Ref: arXiv:1503.07698

(Eur. Phys. J. C(2015) 75:546)

<«—— Outer dome

Inner dome

PMT array
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— Field cage

3.5-ton xenon in total.
2-ton active liquid xenon target.
96 cm drift x 96 cm diameter TPC.

-~ /
[ PMT array

Inner cryostat

Y V V

«—— Outer cryostat | .

, » Constructed Autumn 2015.
| > Currently under commissioning .
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Water Cherenkov Muon Veto X@
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The first Muon detected =

Yuehuan Wei (Zirich)

» Stainless steel tank internally covered with
reflector film, ~7oom3 DI water.

> 84 high QE PMTs (8").

» 99.78 % veto efficiency for muons.

» 71.4 % for induced shower from interactions
inside therock.

> Ref: JINST 9(2014)11006
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XENON1T/nT Xenon Handling Systems

Cryogenic system

Built for both
XENON1T and XENONNT!
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pMT - ]
array D
ssive LXe

Purification
system
~100slpm

Krypton .-

Distillation

Column:

0.026 ppt Storage and recovery

has been ReStoX

achieved ~7.6-ton Cryostat
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Commissioning Status

One recent event (160710 0624) ... XENoN

Matter Project
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S1 at 100.5 us S2 at 251.8 us
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Commissioning Status

First gamma ray spectrum (Cs-137) obtained

S1+S2 Combined Energy Spectrum
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Commissioning Status X@
Events throughout the TPC... XENON
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Commissioning Status

Background evolution during Water Shield filling
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ER Rate [ (kg -day -keV )]

XENON1T Background MC Study Xe

XENON

Ref: arXiv:1512.07501 (JCAP04(2016)027) Bz
ER Background NR Background

ER bkg from materials Radiogenic NR bkg from materials
_ 1-12keVee " I
400 =2 — : -
300 10 ; E
200 e >
— 100 107 5 —_ S
é : s 5
= 0 0% op £ -
N 100 - N =
-200 Y £
107 & ~
-300 o oz
6 Z
400 = ‘ 10
0 4060 80 100120 140 160 m. 200220 20 40 60 80 100l120 146 160 180 200 220
R? [mm?] R2 [mm?]
_ ERDbkgspetrumin t-ton FV _ NRbkg spetrum in 1-ton FV
g Total 22Rn materials 1o ) .
C 10-3 NR from coherent neutrino-nucleon scattering
107 3 $Kr 136Xe solar v 104
- 10_5 NR from radiogenic neutrons
10

NR from muon-induced neutrons

5

< I é‘\—hﬂ'ﬂ T \HIIHl
NR Rate [(kg - day - keV) ']

: BT 1 | 1 Ly P PR L
50 100 150 200 250 1077, 10 20 30 40 50 60 70 80 90 100

Electronic Recoil Energy [keV] Nuclear Recoil Energy [keV]

107

ER rejection 99.75% NR acceptance 40%
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XENON1T Background MC Study Xe

XENON

Ref: arXiv:1512.07501 (JCAP04(2016)027) Bz

» Total background with 99.75% ER discrimination and 40% NR acceptance:
~2.1 events/year (3-70PE [ 4-50KeV, [ 1-12 keV,, [ 1-ton)
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A~ WIMP, m = 10 GeV/c?, 6 = 2 107 cm?

S, 10 WIMP, m = 100 GeV/c, 6 = 2 107 em?

3 D WIMP, m = 1000 GeV/c?, 6 =2 107 cm?
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Signal () events/year
6GeV/c> WIMP (o =2-10~% cm?) » 0.14
10GeV/c> WIMP (o =2 - 10746 cm?) > 0.93
100 GeV/c? WIMP (o =2-107%" cm?) > 1.43
1TeV/c? WIMP (o =2-107% cm?) > 1.77
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XENONA1T Projected Sensitivity Xe

XENON

Matter Project

E 10+ 107

13 g & \ DAMA/Na XENONIT Sensitivity in 2 t-y
= S 10—40 N < ‘ ) m—— Expected limit (90% CL)
b XENON100 (2012) . , DAMAT B i1 G expected

= e —41 |\ / +2 ¢ expected

o) =10 \

o 1()'43 . 9 XENONI0 (2013)

9 = LUX (2013) 3 '

= B LUX 332d (2016) A SuperCDMS (2014)

% FTTTTTTTTITIIR G T 2

= 10%° ! 8 107+

~ F | =107

5 L ' g

T reenssmarasaena s s < 107

107 = o) . . 2

g E XEN INIT (2 year exposure) 210

o =

-g - 2 : E 10_48 \ . Tatrino

Z my=50GeV/c* ! = L ST S

E -48 | | | Lo a 10—49 ~ """/

Q-IO I | 11 1111 | IIIIII" | ||||| |—r'|'l'l| N 1 ||||||| 1 N I EEE
@ | 0 10° 10° 6 10 20 30 100 200 1000 2000 10000

Livetime [days] WIMP mass [GeV/c?]

» Only need 20 days to reach LUX sensitivity!
> 1.6 X104 cm? @ 50 GeV WIMP with 2 t-yr data.
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Summary and outlook XNe

XENON

Matter Project

% The XENON1T experiment construction is finished at LNGS.

¢ The commissioning of the XENON1T TPC is currently ongoing,
in parallel to the optimization of the running subsystems e.g.
cryogenic system, DAQ, electric field, Slow control, PMT arrays,
Kr removal. Calibration campaign will begin soon.

% Science data taking is expected to start soon.
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Thanks for your attention !
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