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(NN LNGS

Istituto Nazionale di Fisica Nucleare

Shielded by 1400 m (3800 m.w.e.) of rock
(Gran Sasso Mountains)

COSMIC SILENCE

CRESST LEGEND-200 COSINUS
CUORE LUNA-400 LVD / XENON-nT GINGER

Total Muon flux 3 108 cm2 s1

LUNA-MV
CUPID R&D

BOREXINO

Easy access directly from the A24 highway

3 main experimental halls

100 m long, 20 m width and 18 m hight LIME/CYGNUS
NEWS

SABRE
Many small tunnels for lab facilities and LOWACTIVITY LAB
small experiments B

DAMA/LIBRA

ENTRANCE
Actually there are 14 (20) experiments in
data taking or under construction

o Running

Very sensitive laboratory for very low o Construction/Commissioning
radioactivity measurements

Area: 17.800 m?

Volume: 180.000 m?
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(NN LNGS

Underground Site

Istituto Nazionale di Fisica Nucleare
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Istituto Nazionale di Fisica Nucleare

Current status of Hall C @LNGS

Borexino + CTF

Darkside-20k

-

54 %mm PLANT

BIG BUILDING |EAST il = 6000
| & - 110 o
O Bl / S
|f (o) — \)m W = 3| 7000 13800 13700 |
- O NA P ; o’ 1
:I UsA SKib ﬁ [~ CLEANING MODULE | / : ‘ |
\ f e :
ACL ace |_ — -
© D Op [ \ i |
D & : - |
D o= Q=] # N\ N\ d
T poca — 11065730?] N §
CR ‘ HHHl T i i
KN_L TTITTTI AT g 3 5 o ook E
00| ng.g';l" hook O |9 He137m 10000
— ]} B 2] | r—— =
Marco Selvi XLZD @LNGS XLZD coll. meeting, 30 June 2025, LNGS 5



Onvev Current status of Hall C @LNGS

Istituto Nazionale di Fisica Nucleare
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Current status of Hall C @LNGS

Istituto Nazionale di Fisica Nucleare
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(N XLZD in Hall C @LNGS

Istituto Nazionale di Fisica Nucleare

XLZD East XLZD DarkSide
z< LEGEND \water Tank Exit Service Counting
\ v/ Bu}(fding pﬁ?)m
L TOE<] ;\ :

/
P

BBW Escape DarkSide
Route Cryostat

By A. Schwenk NIT
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(N XLZD in Hall C @LNGS

Istituto Nazionale di Fisica Nucleare
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N XLZD in Hall C @LNGS

Istituto Nazionale di Fisica Nucleare

XLZD WT and Service Building
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By A. Schwenk NIT
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N XLZD in Hall C @LNGS

Istituto Nazionale di Fisica Nucleare

XLZD WT and Service Building

- i
4m-wide corridor to bring big stuff in

20t+20t
Cranes

By A. Schwenk NIT
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Istituto Nazionale di Fisica Nucleare

XLZD WT and Service Building
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Istituto Nazionale di Fisica Nucleare
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(N XLZD in Hall C @LNGS

Istituto Nazionale di Fisica Nucleare

-

Rn-reduced air plant Clean room 4m-wide corridor to bring
O(100-10 mBqg/m3) at ground floor or upper big stuff in
(TPC assembly)

By A. Schwenk NIT
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INFN

Istituto Nazionale di Fisica Nucleare

XLZD in Hall C @LNGS
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Istituto Nazionale di Fisica Nucleare

XLZD in Hall C @LNGS
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(N XLZD in Hall C @LNGS

Istituto Nazionale di Fisica Nucleare

Installation of Restox at the ground floor of the building: two big “beasts”, 40 t each

Horizontal ReStoXes (x2) | ReStoXes on rails

https://youtu.be/eSbllIC2toWA?si=N3icn7poa3oxuch- By F. Girard, LPNHE
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XLZD in Hall C @LNGS

By F. Girard, LPNHE
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Istituto Nazionale di Fisica Nucleare

Installation of the Cryostat inside the Water Tank

https://youtube.com/shorts/Y2yoF SyjlU?feature=share

By F. Girard, LPNHE
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Installation of the Cryostat inside the Water Tank
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e \Water Tank;
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e Water Tank;
e Water and Gd-Water purification plants;
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e Water Tank;
e Water and Gd-Water purification plants;

e Criogenics: N2 from the new air liquifier, with transfer lines to
the Hall C;
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e Water Tank;

e Water and Gd-Water purification plants;

e Criogenics: N2 from the new air liquifier, with transfer lines to
the Hall C;

* Rn-free air: Plant in Hall C to feed the XLZD Clean room UG;

* Engineering support: LNGS will take care of the coordination
between experiment and Lab. They cannot take responsibility
for the internal integration of the various subsystems of the
experiment;
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e Water Tank;

e Water and Gd-Water purification plants;

e Criogenics: N2 from the new air liquifier, with transfer lines to
the Hall C;

* Rn-free air: Plant in Hall C to feed the XLZD Clean room UG;

* Engineering support: LNGS will take care of the coordination
between experiment and Lab. They cannot take responsibility
for the internal integration of the various subsystems of the
experiment;

e Refurbishment of electrical lines, and ground loop in hall C;

e Clean room in HAM (external lab) to prepare/clean/assembly
TPC components;

e Facility to realize low background PCB for readout electronics;

e Screening facilities, mechanical workshop, chemical lab, +
other standard LNGS services
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(NN External Facilities @LNGS

|stitutn Nazianala di Ficira Nuelaara

External Buildings

Large Clean Room in the Mounting Hall
Where the XENONNnTTPC has been built
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Istituto Nazionale di Fisica Nucleare
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Istituto Nazionale di Fisica Nucleare

e Hall C will be available after 2026 to host XLZD

* The detailed design study is ongoing. The definition of some key
technical details (Restox, Cryogenics, ...) from the collaboration is
needed to move towards a more realistic design, given the boundary

conditions underground.
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(N XLZD: R&D of INFN groups

Istituto Nazionale di Fisica Nucleare

ongoing R&D on photosensors, electrodes and cold electronics

top sensor array
(955 PMTs, electronics,

outer cryostat copper + PTFE panels)

\

inner cryostat top electrode

field cage frames (Titanium)

(copper, 92 rings)
TPC reflector

support structure (PTFE, 24 panels)

(PTFE, 24 pillars)
bottom electrode
frames (Titanium)

RS bottom sensor array

3
- pressure vessel

@ Baseline desigh. for a large liquid xénon dark matter detector
@ TPCofabout 3 m g & 3 m drift length
@ /5t Xe total mass (60 tinside the TPC)

® Decrease the Rn content by (another) factor 10
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(N XLZD: R&D of INFN groups

Istituto Nazionale di Fisica Nucleare

H (m) Volume GdSO
(m3) mass”* (t)

L . .Gd-Water Cherenkov-. & o o (m) Volume  GdSO
| Neutron Veto - : (m3) mass* (1)

33

3 6 120# 0.6

Considering an
hermetic nVeto
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