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INTRODUCTION: THE XENON PROJECT

➤ Located at Laboratori Nazionali del 
Gran Sasso (LNGS), Italy 

➤ XENON1T water tank + building  

➤ Top: Cryogenics/Purification 

➤ Middle: DAQ/Slow Control 

➤ Bottom: Storage/Distillation 

➤ Being upgraded for XENONnT



XENON NT EXPERIMENT: 
WHAT’S NEW FROM XENON1T?



XENON NT EXPERIMENT: XENONNT TPC

➤ XENONnT TPC 

➤ Diameter=1.3m, Height=1.5m 

➤ LXe mass: 

➤ Full: 8.2 ton 

➤ Active: 5.9ton 

➤ Fiducial: 4 ton 

➤ 3 times larger than XENON1T 

➤ Top/bottom PMTs : 253/241

The XENON program

XENON10

(2005-2007)
Target: 25 kg
σ ∼ 10−43 cm2

XENON100

(2008-2016)
Target: 62 kg
σ ∼ 10−45 cm2

XENON1T

(2015-2018)
Target: 2 ton
σ ∼ 10−47 cm2

XENONnT

(2019-20xx)
Target: 5.9 ton
σ ∼ 10−48 cm2

Teresa Marrodán Undagoitia (MPIK) XENON1T July 2020 2 / 54

~1.5m

~1.3m



XENON NT EXPERIMENT: XENONNT TPC

➤ XENONnT TPC 

➤ Diameter=1.3m, Height=1.5m 

➤ LXe mass: 

➤ Full: 8.2 ton 

➤ Active: 5.9ton 

➤ Fiducial: 4 ton 

➤ 3 times larger than XENON1T 

➤ Top/bottom PMTs : 253/241

Figure 1: (Left) CAD rendering of the XENONnT cryostat and TPC. The TPC has a diameter of
1.3m and is 1.5m-tall. (Right) Geant4 rendering of the three nested detectors, including muon and
neutron veto. The water tank walls, which support the muon veto PMTs, the neutron veto support
structure, and other components (e.g. calibration systems) are omitted for clarity. Reflector panels,
which optically separate the neutron and muon vetos, are shown as transparent turquoise surfaces.
The neutron veto PMT windows face the neutron veto region through openings in the panels.

Uniformity of the drift field is achieved by two concentric sets of OFHC copper field shaping
rings, vertically interleaved and with a 15mm radial separation. The inner set consists of 71 field
shaping wires of 2 mm diameter and touches the outer side of the PTFE panels of the TPC. The outer
set is made of 64 rings, which are 15mm-tall and 5mm-thick.

The full 8.4 t LXe inventory is contained in a double-walled vacuum-isolated cryostat, consisting
of an inner and outer vessel, each with a domed upper section penetrated by several access ports.
Two double-walled vacuum-insulated pipes run from the largest access ports to the cryogenics and
purification systems in the adjacent service building. Two smaller ports accommodate a motion feed-
through to level the TPC and a feedthrough for the cathode high voltage supply. The lower section of
each vessel is a cylinder capped with a dome at the bottom. A single port at the bottom allows for
LXe purification and fast LXe recovery. The vessel walls are made of 5 mm-thick low-radioactivity SS,
while the upper and lower sections of each vessel are mated by 45mm-thick SS flanges.

Electronegative impurities in the LXe target can trap ionization electrons, reducing the observed
amplitude of S2 signals. In addition to the existing GXe purification system with increased purification
flow with respect to XENON1T, LXe is constantly circulated through a novel liquid purification system.
Radioactive contaminants in the LXe, such as krypton and radon, will contribute to the background.
Krypton is removed by means of cryogenic distillation through a dedicated column already used for
XENON1T [19]. A newly developed radon distillation column will further suppress radon backgrounds,
based on the principle demonstrated in ref. [20].

Neutron Veto

The XENONnT neutron veto (NV) will reduce the radiogenic neutron background by tagging events
where the interaction in the TPC is coincident with a neutron detected in the NV. A total of 120
Hamamatsu R5912-100-10 8” high-QE (40% on average at 350 nm) PMTs with low-radioactivity
windows are placed along reflective panels around the cryostat. The NV lateral panels form an
octagonal enclosure with an apothem of 2m and a height of 3m. The PMTs are distributed among
6 equally-spaced rows with only the PMT window protruding into the NV region. The bulk of the
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➤ Low energy ER Background: 1/6 from 
XENON1T 

➤ Reduction of Rn222 : 1uBq/kg 

➤ Expected event rate 

➤ ~0.035 event/day/keV/ton 

➤ ~0.2 in XENON1T 
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Neutron veto

Purification 
➤ Signal generation in LXe: 

➤ S1: Scintillation photons 

➤ S2: Ionization electrons 

➤ Impurities in Xe (ex: H2O, O2) 

➤ H2O: Reduce attenuation length 

➤ O2: Absorb electron and reduce S2

Two-phase Xe Time Projection Chamber as WIMP detector

APS April Meeting — Denver, Colorado — April 13-16, 2019 3

• Particle interactions in LXe lead to primary 
scintillation (S1) and the release of ionization 
electrons

• Ionization electrons drift towards the liquid-
gas interface under the uniform electric field, 
get extracted and accelerate in the GXe, 
producing secondary scintillation (S2), whose 
magnitude is proportional to the number of 
extracted electrons

• Electron lifetime is used to characterize the 
absorption of the ionization electrons drifting 
in LXe by electronegative impurities (mainly 
oxygen):

Qf = Qie− td
τe ⇒ τe = td

−ln(Qf /Qi)

XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM



Neutron veto

Purification 

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?

Getter

GXe line
LXe line

Cryostat 

XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM

LXe 

GXe

Heat 
Exchanger 
Evaporation 

Condensation

➤ Xenon1T purification system 

➤ Evaporate LXe and purify with 
Zr-Fe-V (+HRU) getter 

➤ Upgrade: Magnetic GXe pump 

➤ Low Rn emanation 

➤ Rn level reduced ~45% 
with test in 1T 

➤ Speed: ~100 SLPM

50SLPM

5LPM
GXe 

pump
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Neutron veto

Purification 

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?

Getter

O2 
Filter

GXe line
LXe line

Cryostat 

GXe 
pump

LXe 
pump

➤ Xenon1T purification system 

➤ Speed: ~100 SLPM 

➤ Not enough for XENONnT… 

➤ New system for XENONnT 

➤ LXe purification circuit 

➤ ~3 LPM= 1500 SLPM

XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM

LXe 

GXe

Heat 
Exchanger 
Evaporation 

Condensation



Purification 
➤ Direct liquid circulation  

➤ Barber-Nicols cryogenic pump 

➤ Besed on LAr technology 
(ICARUS experiment) 

➤ Oxigen removal 

➤ Remove O2 by chemical 
reaction of Pure-Cu 

➤ Purity measurement by purity 
monitor

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM
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Rn distillation

Rn-depleted  

off gas

Inlet gas

➤ “Inverse distillation” of Kr/Ar distillation 

➤ Rn atom accumulates into LXe more 
than GXe 

➤ Kr/Ar distillation: dirty off-gas 

➤ Rn distillation: pure off-gas 

➤ Rn atoms are kept in the column and 
decays 

➤ Already tested in XENON100, 
XENON1T

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM



Rn distillation

LXe
Purification
� Faster xenon cleaning 

� 5 L/min LXe (2500 slpm) 

222Rn 
Distillation
� Reduce Rn (214Pb)   
from pipes, cables & 
cryogenic system 

Neutron 
Veto
� Optical separator

� 120 PMTs around cryostat

� Gd in the water tank 

XENONnT Detector

21

Total 8.4 t LXe : 5.9 t in TPC and ~ 4 t fiducial
494 PMTs

GXe 
Pumps

Main 
column

➤ Take Xe partially from LXePUR system, and 
back Rn-free Xe 

➤ One of Rn source in Xenon1T:  

➤ Cryogenic/purification system 

➤ Active circulation also with external systems 

➤ Suck Rn-rich Xe from external pipes, then 
send Rn-free Xe back to TPC 

➤ Expected speed: ~200 SLPM

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM
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Neutron veto
➤ Neutron Veto system 

➤ Gd-Water Cherenkov detector 

➤ Neutrons from cryostat will be 
captured by Gd and produce 8MeV 
gamma 

➤ Entire Cryostat will be surrounded 
by the ePTFE structure 

➤ Collect photons as much as 
possible

�23NEW SYSTEM: NEUTRON VETO

‣ Gd loaded LS (STEREO, DC, ...)  
‣ Gd Loaded plastic scintillator  
‣ Gd loaded water (EGADS, SuperK-Gd,...) 

Feasible, mature, safe, affordable, schedule,

We have investigated different options: 

We chose Gd loaded water!

‣ Add 0.5% of Gd2(S04)3・8H20 in XENON water 
tank 
- > 90% of neutrons captured in Gd 

‣ 120 extra PMTs (8-inch R5912, same as for muon 
veto) 

‣ Add inner high light-yield volume, optically 
separated from MV (Tyveck/Gore-Tex reflector) 
- Shielded from external radioactivity

Cherenkov light from Compton electrons of gamma-
rays (8MeV) cascade from n-Capture Reflector (Tyvek/Gore-Tex)XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM



Neutron veto
➤ Tagging efficiency: ~80-90% based 

on simulation 

➤  At 0.5% Gd2(S04)3・8H20 

➤ Upgrade for Gd-water purification 

➤ Based on EGADS technology 

➤ Purity/reflectivity measurement 
systems are installed

Figure 1: (Left) CAD rendering of the XENONnT cryostat and TPC. The TPC has a diameter of
1.3m and is 1.5m-tall. (Right) Geant4 rendering of the three nested detectors, including muon and
neutron veto. The water tank walls, which support the muon veto PMTs, the neutron veto support
structure, and other components (e.g. calibration systems) are omitted for clarity. Reflector panels,
which optically separate the neutron and muon vetos, are shown as transparent turquoise surfaces.
The neutron veto PMT windows face the neutron veto region through openings in the panels.

Uniformity of the drift field is achieved by two concentric sets of OFHC copper field shaping
rings, vertically interleaved and with a 15mm radial separation. The inner set consists of 71 field
shaping wires of 2 mm diameter and touches the outer side of the PTFE panels of the TPC. The outer
set is made of 64 rings, which are 15mm-tall and 5mm-thick.
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through to level the TPC and a feedthrough for the cathode high voltage supply. The lower section of
each vessel is a cylinder capped with a dome at the bottom. A single port at the bottom allows for
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XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?

Xenon Storage
➤ Total amount of Xenon for the 

detector: 

➤ XENON1T: ~3 ton 

➤ XENONnT: ~8 ton  

➤ Upgrade of Xenon Strage + 
Emergency recuperation 

➤ ReStoX1: GXe + LXe, 7.5ton 

➤ ReStoX2: GXe + SXe, 9ton

�9XENON RECOVERY AND STORAGE
ReUse XENON1T ReStoX 
‣ Vacuum-insulated storage system with 
capacity of 7.6 t of Xe (gaseous, liquid or 
solid) 

‣ LN2 based cooling system (35 kg / d) 

‣ Fast recovery in case of accident/
maintenance (~50kg/h) 

‣ Maximum pressure: 73 bar 

‣ Fully controlled by SCS

Additional ReStoX2 
‣ Foam-insulated storage system with 
capacity of 10 t of Xe (gaseous, 
liquid or solid) 

‣ Very fast recovery with Xe freezing 
(1t / hour) 

‣ Maximum pressure: 71.5 bar 

‣ LN2 consumption                            
for recovery: ~ 8000 kg 

‣ Construction completed 

‣ Already delivered to LNGS, 
commissioning and tests 

2.1m

5.5m

1.45m

are ongoing!
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RestoX1 RestoX2



Xenon Storage

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?

RSX2

GXe line

LXe line

Cryostat

RSX1

XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM

➤ RSX1: upgrade from 1T 

➤ Quick LXe recuperation with new line  

➤ Common liquid line with purification 

➤ RSX2: new system for nT 

➤ Quick GXe recuperation by freezing Xe 
gas  

➤ Keep all Xe gas in room temperature 

➤ All GXe lines are connected to GXePUR too



Xenon Storage

XENON NT EXPERIMENT: WHAT’S NEW FROM XENON1T?

RSX2

GXe line

LXe line

Cryostat

RSX1

XENON NT EXPERIMENT: NEW EXTERNAL SYSTEM

➤ RSX1: upgrade from 1T 

➤ Quick LXe recuperation with new line  

➤ Common liquid line with purification 

➤ RSX2: new system for nT 

➤ Quick GXe recuperation by freezing Xe 
gas  

➤ Keep all Xe gas in room temperature 

➤ All GXe lines are connected to GXePUR too

GXePUR



EXPECTED SENSITIVITY 
(BASED ON ARXIV:2007.08796)



BACKGROUND:ER

ROI for WIMPs

Source Rate [(t y)−1]

ER background
Detector radioactivity 25± 3
222Rn 66± 7
85Kr 13± 1
136Xe 16± 2
124Xe 4± 1
Solar neutrinos 34± 1
Total 158± 8

NR background
Neutrons (4.1± 2.1)× 10−2

CEνNS (Solar ν) (6.3± 0.3)× 10−3

CEνNS (Atm+DSN) (5.4± 1.1)× 10−2

Total (1.0± 0.2)× 10−1

Table 3: Estimated background event rates in the 4 t fiducial volume of XENONnT, based on the
energy of the recoil event. The energy ROI in which the event rates are integrated is (1, 13) keV for
ERs, and (4, 50) keV for NRs. We assume an activity concentration of 1 µBq/kg of 222Rn and 0.1 ppt
(mol/mol) natKr/Xe. The background contributions from Xe isotopes are determined assuming the
8.9% and 0.095% natural abundances of 136Xe and 124Xe, respectively.

CEνNS neutrinos

Neutrino interactions from solar, atmospheric and diffuse supernova (DSN) neutrinos contribute to the
NR background through CEνNS. Solar neutrino backgrounds (predominantly 8B and hep neutrinos [63])
limit the sensitivity to WIMPs with masses of a few GeV/c2. In contrast, the NR spectra induced
by atmospheric [64] and DSN [63] neutrinos, shown in figure 3 (right), extend to higher energy and
affect the sensitivity to heavier WIMPs. Therefore, we distinguish two CEνNS components for the
XENONnT background model: solar neutrinos (8B+hep) and the sum of atmospheric and diffuse
supernova neutrinos. In the (4, 50) keV energy range the expected rate of CEνNS from atmospheric
(DSN) neutrinos is 4.8×10−2 (5.6×10−3) (t y)−1. The 8B spectrum is negligible above the 4 keV lower
bound, while hep neutrinos induce a rate of only 6.3×10−3 (t y)−1. However, Poisson fluctuations of
the number of emitted scintillation photons can result in detection of events below the energy threshold.
This is accounted for when we produce the complete background models in the observable (cS1, cS2b)
space. Consequently, the solar neutrino (cS1, cS2b) distribution partially falls inside the WIMP search
observable ROI and, given the much higher flux, 8B neutrinos become the dominant contribution to
the total CEνNS background rate.

The systematic uncertainty associated with the solar neutrino CEνNS prediction is given by the
uncertainty on the 8B neutrino flux (4%) [65]. We assume a 20% uncertainty on the atmospheric and
DSN neutrino rate, driven by the limited knowledge of the atmospheric neutrino flux [66].

4.4 Summary

The total expected background rate in the inner 4 t FV is reported in table 3. In the energy
ROI, the expected ER differential background rate is 13.1 ± 0.6 (keV t y)−1, a factor 6 lower than
the 76 ± 2 (keV t y)−1 measured in XENON1T [10]. The NR differential background rate amounts
to (2.2 ± 0.5) × 10−3 (keV t y)−1. The rates discussed in this section do not account for any ER
discrimination. The complete detector response model, described in sections 3.2 and 3.3, is applied to
the estimates described in this section to construct the background models in the observable (cS1,
cS2b) space, used for the sensitivity projections. The final background expectations are discussed in
section 5.1 and summarized in table 4.
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➤ Largest background: from Rn222 and its daughter 

➤ Here, target value is 1 uBq/kg 

➤ Detector radioactivity: single Compton scattering 

➤ Gammas from Cryostat and PMTs  
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affect the sensitivity to heavier WIMPs. Therefore, we distinguish two CEνNS components for the
XENONnT background model: solar neutrinos (8B+hep) and the sum of atmospheric and diffuse
supernova neutrinos. In the (4, 50) keV energy range the expected rate of CEνNS from atmospheric
(DSN) neutrinos is 4.8×10−2 (5.6×10−3) (t y)−1. The 8B spectrum is negligible above the 4 keV lower
bound, while hep neutrinos induce a rate of only 6.3×10−3 (t y)−1. However, Poisson fluctuations of
the number of emitted scintillation photons can result in detection of events below the energy threshold.
This is accounted for when we produce the complete background models in the observable (cS1, cS2b)
space. Consequently, the solar neutrino (cS1, cS2b) distribution partially falls inside the WIMP search
observable ROI and, given the much higher flux, 8B neutrinos become the dominant contribution to
the total CEνNS background rate.

The systematic uncertainty associated with the solar neutrino CEνNS prediction is given by the
uncertainty on the 8B neutrino flux (4%) [65]. We assume a 20% uncertainty on the atmospheric and
DSN neutrino rate, driven by the limited knowledge of the atmospheric neutrino flux [66].

4.4 Summary

The total expected background rate in the inner 4 t FV is reported in table 3. In the energy
ROI, the expected ER differential background rate is 13.1 ± 0.6 (keV t y)−1, a factor 6 lower than
the 76 ± 2 (keV t y)−1 measured in XENON1T [10]. The NR differential background rate amounts
to (2.2 ± 0.5) × 10−3 (keV t y)−1. The rates discussed in this section do not account for any ER
discrimination. The complete detector response model, described in sections 3.2 and 3.3, is applied to
the estimates described in this section to construct the background models in the observable (cS1,
cS2b) space, used for the sensitivity projections. The final background expectations are discussed in
section 5.1 and summarized in table 4.
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➤ Radiogenic neutron and high energy 
neutrino would have similar level of BG 

➤ nVeto efficiency: ~87% 

➤ Main neutron source: Cryostat,  PMTs,  
PTFE
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EXPECTED SENSITIVITY (SI WIMP)

Figure 6: Projections of the XENONnT sensitivity and discovery power in the search for spin-
independent WIMP-nucleon couplings. (Left) Median 90% CL exclusion limit (black solid line) for
a 20 t y exposure, with the 1σ (green) and 2σ (yellow) bands. The current strongest exclusion limit,
obtained with XENON1T [3], is shown in blue. The gray dashed-dotted line represents the discovery
limit of an idealized LXe-based experiment with CEνNS as unique background source and a 1000 t y
exposure [69]. The improvement of the discovery potential with increasing exposure below that line
would be significantly slowed down by the atmospheric neutrino background. (Right) Sensitivity as
a function of exposure, for the search of a 50GeV/c2 WIMP in the assumed 4 t fiducial mass. The
dashed (dotted) black lines in both panels indicate the smallest cross-sections at which the experiment
would have a 50% chance of observing an excess with significance greater than 3σ (5σ). A two-sided
profile construction is used to compute the confidence intervals.

5.2 Statistical model

The likelihood-based statistical modeling of the experiment uses an extended unbinned likelihood, L,
with PDFs in x = (cS1, cS2b):

L(σDM,θ) =Pois(N | µtot(σDM,θ)) ·
N∏

i=1

[
∑

c

µc(σDM,θ)

µtot(σDM,θ)
· fc(xi|θ)

]
· Lanc(θ) , (5.1)

where µtot(σ,θ) ≡
∑

c µc(σ,θ) and the ancillary term Lanc is defined as

Lanc(θ) ≡
∏

k

Gaus(µ̂k| µk, ξk) , (5.2)

with k running over the three background components with associated uncertainties, namely neutrons
and CEνNS from solar and Atm+DSN neutrinos.

The likelihood, evaluated for each WIMP mass MDM, is a function of the WIMP cross-section
σDM and nuisance parameters θ, which parameterise the PDFs fc and expectation values µc. The
index c runs over the background components and WIMP signal. The rate uncertainties ξ from
ancillary measurements are taken into account as Gaussian constraints in the Lanc term. The observed
events, indexed by i, are collected in a vector with length N . The profiled log-likelihood ratio for each
considered WIMP mass

q(σDM) ≡ −2 · log L(σDM, ˆ̂θ)

L(σ̂DM, θ̂)
(5.3)

is used as a test statistic to test both the signal and null, q(σDM = 0), hypotheses. The likelihood is
maximised at (σ̂DM, θ̂), and ˆ̂θ are the nuisance parameters that maximize the likelihood for a given
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➤ Expected sensitivity under BGs in previous pages in 20 ty 

➤ At 50GeV, even first few month of data could beat Xenon1T best limit by factor 3-4



SENSITIVITY VS TRITIUM

Figure 11: (Left) ER background energy spectra in the XENONnT 4 t fiducial volume. The 3H
background produced by a concentration of 10−24 (6×10−25, 10−25) mol/mol is shown by the magenta
solid (dashed, dotted) line. The nominal ER background from all other sources is represented by
the solid black line, taken from figure 3. (Right) Sensitivity for spin-independent WIMP-nucleon
coupling in 20 t y, for WIMPs with masses of 6 GeV/c2 (red), 50 GeV/c2 (orange) and 1 TeV/c2 (green),
as a function of the considered 3H concentrations. Projections are reported relative to the median
sensitivity in fig. 6 (left), in which we assume no 3H contribution.
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➤ On the other hand, recent study of 
XENON1T shows excess at low energy ER 

➤ If the excess is due to the tritium: 6x10-25 
mol/mol (middle dashed line) 

➤ If we have more than 7x10-25 mol/mol, it will 
be the same with the summation of all other 
ER backgrounds 

➤ Because of the spectrum shape, lighter the 
WIMPs mass is, smaller the effect is. 
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Figure 11: (Left) ER background energy spectra in the XENONnT 4 t fiducial volume. The 3H
background produced by a concentration of 10−24 (6×10−25, 10−25) mol/mol is shown by the magenta
solid (dashed, dotted) line. The nominal ER background from all other sources is represented by
the solid black line, taken from figure 3. (Right) Sensitivity for spin-independent WIMP-nucleon
coupling in 20 t y, for WIMPs with masses of 6 GeV/c2 (red), 50 GeV/c2 (orange) and 1 TeV/c2 (green),
as a function of the considered 3H concentrations. Projections are reported relative to the median
sensitivity in fig. 6 (left), in which we assume no 3H contribution.
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EXPECTED SENSITIVITY: TRITIUM VS ER SIGNAL (AXION) ? 

➤ So far, the sensitivity for WIMPs has been 
discussed… 

➤ How about the sensitivity for Low energy 
excess? 

➤ Axion spectrum is continuous, but also have 
some peak-like shape  

➤ Tritium: smooth beta-decay, Q=18keV 

➤ Distinguish tritium and axion based on the 
difference of spectrum?



EXPECTED SENSITIVITY: TRITIUM VS ER SIGNAL (AXION) ? 

➤ Discrimination power between 
axion and tritium 

➤ Note: BGs are based on 1T 
best fit 

➤ If Rn BG level is enough low, 
axion/tritium could be 
distinguished with few month of 
data 

➤ Ex. ~4 sigma with 1-3 uBq/kg
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STATUS OF XENONNT: TPC CONSTRUCTION

➤ TPC construction: Feb. 2020  

➤ Constructed in the CR above ground, then brought to UG
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STATUS OF XENONNT: TPC CONSTRUCTION

➤ TPC construction: Feb. 2020  

➤ Mounted to the cryostat, and the closed on March 2020

The XENON program

XENON10

(2005-2007)
Target: 25 kg
σ ∼ 10−43 cm2

XENON100

(2008-2016)
Target: 62 kg
σ ∼ 10−45 cm2

XENON1T

(2015-2018)
Target: 2 ton
σ ∼ 10−47 cm2

XENONnT

(2019-20xx)
Target: 5.9 ton
σ ∼ 10−48 cm2

Teresa Marrodán Undagoitia (MPIK) XENON1T July 2020 2 / 54



➤ Because of the corona virus, the activity at LNGS was limited… 

➤ However: Detector commissioning in vacuum 

➤ PMT, LED, DAQ, Data analysis tool, etc etc… 

➤ After the lock down: commissioning with GXe  

➤ “First S1 light” in GXe have been observed already

STATUS OF XENONNT: TPC COMMISSIONING

22

The Future - XENONnT Detector
Discriminate axions vs. tritium with few months of dataarXiv:  2007.08796

xe-pr@lngs.infn.it

www.xenonexperiment.org

Twitter:  https://twitter.com/XENONexperiment

Facebook: https://www.facebook.com/XENONexperiment

Instagram: https://www.instagram.com/xenon_experiment

First scintillation pulses in GXe!



➤ Also nVeto construction has already started:

STATUS OF XENONNT: NVETO CONSTRUCTION 
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STATUS OF XENONNT: NVETO CONSTRUCTION 



➤ I myself also entered to Italy on July: 

➤ Cryogenics upgrade 

➤ Rn column installation 

➤ GXe purification 

➤ Cryostat cool down 

➤ Recent news: Cryostat LXe filling 
started! 

➤ Also a lot of other works are ongoing!

STATUS OF XENONNT: CRYOSTAT FILLING

LNGS Cryo-team at the moment of LXe filling


