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Readout of scintillation and ionisation signals:
® Promptlightsignal (S1)
time
GXe | @ Secondary lightin GXe from drifted electrons (52)
S) *E > ® Reconstruction of position (X, y, z), energy (E)
__________ and interaction type (ER/NR) through S1/57 ratio
Lxe I T drift time
(depth) . ] :
E.. Electronic Recoil (ER) Nuclear Recoil (NR)
S11} !
B -  EEEEEEEEY > S1
neutron
/  neutrino
particle bota WIMPs
gamma
neutrino
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Readout of scintillation and ionisation signals:
® Prompt light signal (S1)
GXe o ® Secondary light in GXe from drifted electrons (52)
>2 @ Reconstruction of position (x, y, z), energy (E)

1 and interaction type (ER/NR) through S1/52 ratio

L Xe drift time
Electronic Recoil (ER) Nuclear Recoil (NR)

heutron

neutrino
WIMPs

beta

particle

gamma
neutrino

Analysis pipeline: Strax(en) [Nik[hef

@ Handle the data stream from the new triggerless DAQ

® Reconstruct high-level data structure (51/52 peaks, events)

from PMTs signals


https://github.com/AxFoundation/strax
https://github.com/XENONnT/straxen
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mam  Other operations mmm AmBe Sn%tszr bypass Science run summary
mm 33MKr Search data  ___ 375,
mmm 220Rn ® July 6 to Nov 10, 2021 (97.1 days)
100 95.1 days litetime corrected

4.18 = 0.13 tonnes Fiducial Volume

®@ ® ®

Exposure: 1.1 tonne-year

o))
o

Detector configuration

@ Driftfield: 23 V/cm

@ Extraction field: 2.9 kV/cm (~50% e- extr. eff.)

® 477 out of 494 PMTs working (~3.4% loss)

® LY & CY stable at 1% and 1.9% respectively
during blinded data taking

S
o

Livetime [days]

S N N
~ oy ¥ :
K\ K\ N Physics output
Date (UTC)

® First WIMP & Low-energy ER results published
Calibration SRO Blinded data acquisition Calibration ® ...But much more to come!
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1 keV 10 keV 100 keV 1 MeV

: : )
[ WIMPs DM candidate Other DM candidate
® Spin-independent Liaht DM x _ , ,
- PRL131,041003 5 S e 12 2a1803 2 Primary goal = DM direct detection at
- PRL121.111302 = PRL123, 251801 5 low-energy recoll in our xenon target
. : ® Heavy DM )
® Spin-dependent = PRL130,261002 2
= PRL131,041003 ®
= PRL122, 141301 @ Bosonic DM g
o Sub-GeV = PRL129, 161805 @
=  PRL122,071301 § = PRD 102072004
L =  PRD 103, 063028 y
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® Supernova neutrinos

=  PRD 94,103009

J

@ Solar8B CEvVNS A
=  PRL 126 091301

@ Solar pp neutrinos
-  EPJC80:1133

@® Solar axions
= PRD 102, 072004
/ ) k

1 keV 10 keV 100 keV 1 MeV

[ WIMPs DM candidate Other DM candidate
® Spin-independent Liaht DM x _ . .
= PRL131,041003 : © =9 SR 123 241803 Z Primary goal =& DM direct detection at
 omL121 111300 = PRL123,251801 : low-energy recoil in our xenon target
. : @ Heavy DM m
® Spin-dependent =  PRL 130, 261002 2
= PRL 131, 041003 T
e PRL122.12130° + Bosonic DM 3 Lowler background level = open new
® Sub-GeV = PRL129,161805 § physics channel...
=  PRL122,071301 § = PRD102,072004
L =  PRD 103, 063028 y
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® Supernova neutrinos

~

PRD 94,103009

v,

@ Solar8B CEvVNS A

=  PRL126,091301

@ Solar pp neutrinos
-  EPJC80:1133

@® Solar axions
=  PRD 102, 072004

Rare physics searches at high-energy ER
@ 144Xe 2VvECEC Capture 124X 2/OV(EC,B+) decay

=  PRL129,161805 o
=  PRC 106, 024328 Fermionic DM search

- Nature 568, 532
@ 13¢/4Xe 2/0vPBP decay

=  PRC 106, 024328
= EPJC80:785

Solar neutrino

®@ ®©® ® @

Precise nuclear transition
measurement

1 ey )

2vECEC

0vBp

100 keV 1 MeV

64.3 keV

2.458 MeV

[ WIMPs DM candidate Other DM candidate
® Spin-independent * } Liaht DM x _ . .
= PRL131,041003 - © =9 SR 123 241803 Z Primary goal =& DM direct detection at
 omL121 111300 = PRL123,251801 5 low-energy recoil in our xenon target
. @ Heavy DM m
® Spin-dependent =  PRL 130, 261002 2
- PRL 131, 041003 3
e PRL122.12130° + Bosonic DM 3 Low_er background level = open new
o Sub-GeV =  PRL129,161805 : physics channel... up to the MeV scale
=  PRL122,071301 = PRD102,072004 | .. _ | _‘
. =  PRD 103, 063028 J
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— BO _ 214Pb o 136Xe . 124Xe . 83mKr
MOtivation 0 { Data 85Kr Solar v Materials — 133Xe

@ First measurement of 2vP[3 spectra from few keV to Qg @ 2.6 MeV

N
o
1

@ Path to precision measurement with xenon dual-phase TPC
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® Study of quenching of Nuclear Matrix Elements

Events/(t-y-keV)
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® Search for BSM physics in spectral shape

— ’ 1 1 1 1

Double weak processes (124Xe 2vECEC & 136Xe 2v(3[3)
start to be a dominant contributor!

0 20 40 60 80 100 120 140
Energy [keV]

0}
NONO
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Motivation 0 { Data 8Kr Solar v Materials — !33Xe
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N
.. . 2 o0l ©
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@ Search for BSM physics in spectral shape Lot |
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. % Double weak processes (124Xe 2vECEC & 136Xe 2v[33)
-2 start to be a dominant contributor!
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@ First-forbidden non-unique B-decay spectrum
= Theoretical predictions must take into account nuclear 3
@ 6000}
structure models = complex :
4000
= | ack of data in the full energy range to test prediction ool
@ Promising source of calibration up to 3.2 MeV S R TR T T R
Energy (keV)
= |ight & Charge Yields, Position reconstruction resolution, etc...
..... 214 Bi
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@ First-forbidden non-unique B-decay spectrum

= Theoretical predictions must take into account nuclear

structure models = complex
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First XENONRNT science run results were only a first step

r

-

) r )

) a
WIMPs results Low-ER results . Broad Physics Program
PRL 131, 041003 PRL129, 161805
.

New Results to come... stay tuned!
y ) \ y
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First XENONRNT science run results were only a first step
i /// S resultsj i /// R results ) o Broad Physics Program )
I 1, 041003 I ) 161805 New Results to come... stay tuned!

Strong contribution from our
Ph.D. students

Saad El Morabit Pranati Kharbanda
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First XENONRNT science run results were only a first step

So what is coming next?

® Further reduction of ER background by improved radon distillation flow path

4.0

2.5}

2.0

-
s results
1 041003

|
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) a

W, \

|

R results
) 161805

~

® Gd-loaded water in the nVeto will improve our neutron tagging efficiency

3.5 k

3.0

Radon Removal System:
GXe-only mode

B 1.8 uBg/kg :%
) 5 2
=) ,!I IH B %%
| ! "" ! Fi' S

SRO 'k

f

Radon Removal System:

GXe+LXe mode

Preliminary ]

0.8 uBg/kg

Now

/ /
0 20 40 60 80 100 1207 7 340 360
Time since 01 July 2021 [d]

~

Broad Physics Program

New Results to come... stay tuned!

Strong contribution from our
Ph.D. students

Saad El Morabit Pranati Kharbanda
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First XENONRNT science run results were only a first step
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Broad Physics Program

New Results to come... stay tuned!

Strong contribution from our
Ph.D. students

So what is coming next?

® Further reduction of ER background by improved radon distillation flow path

® Gd-loaded water in the nVeto will improve our neutron tagging efficiency
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