DarkSide 20k — External Cryostat Assembly

TDR RC Meeting
25-25 June 2024

Andrea Zani, INFN Milano, on behalf of PCD



Cryostat construction (summary)
* Concrete base: poured in late 2022, resin layer in Jan.
2023

e Beam structure (load-bearing): 4 weeks construction
in May 2023

e External membrane: installation & welding, Jun-Oct

2023 ‘ﬂ; &‘g]_ﬂ:l
“ ”, : . H . ﬁﬁi‘ -‘i
e “Cold part”: insulation & internal membrane: Nov |

2023 —Jun 2024

* Top caps: roof is divided in 5 pieces, that are
separately produced, in all their components.

—Shipped to LNGS in May-June 2024;

—Test installed, to be removed in a few months. Storage
solution under definition.

— Central top cap arrived on the night of Wed 12.

— Cryogenics top cap welded, will remain in place
throughout installation
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Cryostat construction — new pics
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It is not golden!

‘| May. 2024

ion — new pics

DSRC Meeting - June 2024

\

= 9 .;ﬁ@.:, }
= S
LI

Iy

> =1

wid
(&)
-
-
-
N
c
O
(&)
o
©
e
N
m..
O




Al

‘‘‘‘‘

————a

— i/ \\
i
_~ /,
=% \ \t
=
v » <
I
/\w!-, =)
d
QL
 J il =
—7
— - 1

y i
=1
b i

/
B

May. 202

DARKERE»



1
1
D
c
-
J
_
c
O
=
O
-
-
wid
AN |
B
O E
O §
wed
©
wid
(7))
>
O




Cryostat construction

Central top cap unloaded on Wed 12 night \
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Completion in June

* Central top cap test-installed last week
* All flanges on penetrations were installed and leak tested (last week)

* Magnetic particle testing and dye penetrant tests on welding of cryogenics top
cap completed by June 17

* Global leak test of the insulation volume for the top caps in the week of June
17-21

* If leak test are all passed, Gabadi leaves by June 25.
* This week, CERN should then visit and declare the cryostat work complete.
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Upcoming activities

Access

* Access to the cryostat can always happen through a basket that was purchased months ago and is
connected to the crane. A scaffolding needs to be installed as well (plan to re-use a clean one from Borex)

 Scaffolding installed by Gabadi all around roof perimeter. Plan to keep it in place for O(1 year).
* Need to plan with LNGS safety courses to allow collaboration people in (confined space).

False floor
 Discussed in Marco C.’s presentation, to be installed in the Fall. Purchase procedure agreed with LNGS.

Top Caps
* Contacted same bonded warehouse that stored cryostat material during construction

* Quotation received (<20k€ for two years, with option to extend). To be finalized; then tender can start.
— Open discussion within Collab. on whether to store central top cap there or at LNGS underground.
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Risk register

2020-026

2020-028

2021-064

2021-065

2021-066

2023-085

2023-086

2023-091

Threat

Threat

Threat

Threat

Threat

Threat

Threat

Threat
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Increased cost of membrane cryostat procurements
(materials & installation)

Installation of the cryostat takes longer

Inadequate support from LNGS for Cryostat
Installation

Cryostat clean room for detector installation takes
longer and/or higher cost

Permissions to access Installation clean area is
delayed

Plastic moderator addition impacts cost & schedule
Supply Chain Interruptions

Detector installation takes longer than baseline plan

Cryostat
Cryostat

Cryostat

Detector
Installation

Detector
Installation

Detector
Installation

Unassigned

Detector
Installation
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Zani

Zani

Zani

Zani

Zani

Nessi

Nessi

Zani

Impacting
Approaching

Impacting

Distant

Distant

Approaching
Impacting

Distant

ott-23
dic-23

ago-23

lug-25

set-25

set-24
dic-24

lug-26

- CAN BE RETIRED

- CAN BE RETIRED

- CAN BE RETIRED
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Thank you
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Back Up
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Overall schedule, as of Forti report Q1-2024 report

Status Progress Date

2023 L2024 2025
Q2 Q3 Q4 Q1 | Q2 Q3 Q4 Q1 Q2

2022

‘ 2026 i 2027 | 2028
Q2 Q3 Q4 Q1 Q2 Q2

Q3 Q4 Q1 Q3 Q4 Q1 Q3 Q4 Q1 Q2 Q3

Cryostat basement and steel structure
HAIG = i
[T Procurement, profluction & delivery of cryostat cold structure
Em" ation of cryostat cold structure [ includes leak testing ]
A-Argon Cryogenics procurement, production & delivery
gl Inner Vessel procurement, production & delivery

<> ----- . M-TO: SS vessel ready in Hall C
M:TO: Cryostat clean room ready 4p---->

Veto ASIC Production
Photodetectors !
Veto PDU Production and testing

TPC Photodetectors Production & Testing
<> ---4p M-T0: TPC PDU production completed

Mockup TPC parts procurement & fabrication - assembly & installation at LNGS
Mockup TPC operation at LNGS

------ ’ M-TO0: Mockup exercise finished
Detector ) b !
Inner Detector acrylic procurement, production, delivery

M-TO: Gd-P

MA machined delivered to Alberta

Decision: Gd-PMMA Vs Pufe-PMMA Yk O et
: Acrylic preparation and coating

M-TO: Barrel ID in Alberta ready for transportation
TPC Assembly

M-TO: Detector installed
Detector installation

Opti¢al planes assembly in CR2
M-TO: Optical Planes Integration in CR2 finished <> == ’
M-TO: Detector ready and start filling <> -----

’ M-TO: Urania Rlant civil construction starts

Underground [ | [ | | | | | & |19 7] -T0: Urania Plant commissioning starts

Argon Urania facility construction + plant installation and commissioning

UAr extraction at Urania facility
M-TO0:|Urania shipped (7/8 vessel) to Aria O ----------- UAr purification at Aria facility

Critical date for funds rel
e ouos = | | | | @t -T0: All UAr arfived to LNGS
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