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Experiment Overview
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Why push this threshold’?
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How will we do this?

e Roughly 10kg of argon

e SIPMs used for scintillation
detection

e Much of the Internal detall
modelled on PICO 500

e “Only” added challenge is to
keep It cold
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Developments

e | ots of positive developments

e \\Ve have spent the past six months
investigating and reducing risks

o Will go through these individually, as this is
important
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Progress: SBC and the TSSA

Status as of February 2024

ltem (manufacturer)

Status

Notes

Sapphire windows (Ceramtec)

Purchased 4 (one for testing), sent for testing

PVENng consulting, redesigned to survive 10x burst
test (5250 psi)

Electrical feedthroughs (Ceramtec)

Existing feedthrough sent for testing

PVENng suggested making them thicker, we will test
the ones we currently have to 10x first

HV Feedthrough (Solid Sealing Tech)

Existing feedthrough sent for testing

PVENg suggested thicker flange, needs to be tested
to 10x pressure

Argon getter (SAES/Entergis)

Removed from panel

P&ID redone to avoid being connected to pressure
vessel

CF4 Purifier (Pall/NuPure)

Use PICQO’s C3F8 purifier, for which they are getting
CRN

Overkill for what we need, but thanks PICO!

Pressure Vessel

In talks with fabricator

Will be certified

Pressure Vessel Relief Valve

Investigating options, Aquatrol very promising

Only available with triclamp, tested at Queen’s to
survive cold and pressure

Gas Panels Orbital Welding (SNOLAB?)

Looking for manufacturer that won’t take all the
money we’ve ever had

SNOLAB looking into becoming certified, which
would alleviate this entirely




Progress: SBC and the TSSA

Status as of February 2025

ltem (manufacturer) Status Notes

PVENg tested, sufficiently passed 10x burst test

Sapphire windows (Ceramtec) Purchased 4 (one tested) (5250 psi)

PVENg tested, sufficiently passed 10x burst test

Electrical feedthroughs (Ceramtec) Existing feedthrough tested (5250 psi)

PVENg tested, sufficiently passed 10x burst test

HV Feedthrough (Solid Sealing Tech) Existing feedthrough tested (5250 psi)

P&ID redone to avoid being connected to pressure

Argon getter (SAES/Entergis) Removed from panel vessel

Use PICQO’s C3F8 purifier, for which they are getting

CF4 Purifier (Pall/NuPure) Overkill for what we need, but thanks PICO!

CRN
Pressure Vessel Being fabricated TSSA certification obtained by Ability
Pressure Vessel Relief Valve One choice picked Solution found
: : : Funding application submitted to have Swagelok
?
Gas Panels Orbital Welding (SNOLAB?) Quotes obtained finish this and take all the money we’ve ever had.
: : PVEnNng has this in their hands, don’t predict any
Cryovalve (Stohr) All paperwork obtained, in the process ssues (thanks SNOLABI)
Dome loaded pressure balancing regulator Redesigning P&ID Redesign complete, solution achieved
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Progress: Pressure Vessel & Vacuum Jacket

® \/endor has completed many
pleces, assembly has started =

o [ull delivery still anticipated In
March

o [SSA has also issued CRN for the
oressure vessel




Progress: Shielding
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o Multilayer shield being designed by SNOLAB engineering,
pbacked by simulation from the collaboration

 Preliminary design complete, after some hiccups the final
design is close ;
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Progress: Fermilab commissioning

This distance

A
.

? 0.121”
0.125' 0.175" [/

10

e (Great experience gained
at Fermilab In the
construction of the entire
assembly

e Some issues found with
the design of the custom
seal, have now been
mitigated with additional
testing at Queen’s



Schedule

Task Task Name Duration Notes Start [Finish ‘% Complete Predecessors Resource Names
Mode 2nd Quarter 3rd Quarter 4th Quarter 15t Quarter 2nd Quarter 3rd Quarter ath Quarter 1st Quarter
| Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec Jan feb | Mar Apr May Jun Jul Aug Sep Oct | Nov Dec Jan | reb
- SBC-SNOLAB Baseline 1777.5 days Tue 9/29/20 Mon 8/23/27 58%
- VALE 2025 PMP 2 wks Tue 7/15/25 Mon 7/28/25 100% —
- SNOLAB Lifecycle 422 days Thu 4/25/24 Tue 1/6/26 18% r 1
- TDR (GW-2) 236 days Thu 4/25/24 Mon 4/7/25 22% ‘ r J
- Prepare documentation for TDR 9 mons jan 6,25 - TDR to prThu 5/16/24 Thu 2/6/25 29% ‘ A ——
"".) TDR Charge Letter Send out 1 day Thu 4/25/24 Thu 4/25/24 100% [] J
- Review all documentation 1 mon Fri2/7/25 Fri3/7/25 0% 5,29,48,30 SBC Team — —SBC Teagm
- Follow up with EDI requirement & TDR Tracker 2 wks Fri2/7/25 Fri 2/21/25 0% 7SS ‘M
- TDR Review 1day Aug 23 - Most likely Mon 3/24/25 Mon 3/24/25 0% 7FS+2 wks '—‘
- TDR Recommendations & Caveat 2 wks Tue 3/25/25 Mon 4/7/25 0% 9 SBC Team p ~‘SBC Team
- TDR Complete / Obtain Gateway (GW-2) Approval 0 days Aug 2 - Reg to react Mon 4/7/25 Mon 4/7/25 0% 10 Reg,Andy Vi d
- XIA & Gamma Analysis 2 mons Dec 16 - Copper pie Mon 12/16/24 Tue 2/18/25 10% =
- Operational Readiness Review {GW-3) 57.5 days Tue 10/14/25 Tue 1/6/26 0% ‘ r 1
- ORR Charge Letter 1 day Tue 1/6/26 Tue 1/6/26 0% 359FS-1 mon Reg ‘ 1 Reg
- 1 mon Tue 10/14/25 Wed 11/1245 0% 359 1 [ — - l
- m 1/12/2! Wed 12/10j#5 15 \
- s 1 Mon 12/29) 17 \ L= 2
- Detector cleared for operations 0 days Mon 12/29/25 Mon 12/29/25 0% 18 }12/29
= WBS 1: Pressure Vessel & Vacuum Jacket 771 days Mon 5/2/22 Fri5/2/25 77% 1
- Pressure Vessel 766 days Mon 5/2/22 Fri4/25/25 81% ‘ T
- Prepare for bid spec 15 mons Mon 5/2/22 Fri 6/23/23 100% ‘
- Distribute for quotes 3 wks Wed 9/27/23 Tue 10/17/23 100% 22
- Choose manufacturer 1wk Wed 10/18/23 Tue 10/24/23 100% 23
- design w/ manufacturer 10.1 mons Aug 2 - Have not re Wed 10/25/23 Fri 8/2/24 100% 24 bility bility | 1
Pressure vessel and vac acKe arrive a
.-) Pressure list Le: em bility o [ 22.4 wl o 5 K6 oby I
test y \ J
- Parker Leak Seals Procurement for Jars Testing & Installation 1.8 wks  Dec 16 - Arrived @ Fri9/27/24 Mon 12/23/24 100% Koby ‘ oby
Site....
Collaboration to Review PV Final Eng Drawings & Approval 15 wks Jan 6 - Still awaiting Wed 10/9/24 Fri 1/31/25 72% | —
- |
eg /18/24 1% 0, a E————. Koby,Mahm oud
Pbility sub b Fri11/89/24 100 -
Fril1/2/24 100% -
TSSA to review Ability Work Package to Provide CRN 2 mons Jan 6/25 - Queen's Mon 12/2/24 Mon 2/3/25 10% 31 ‘ = N
Number obtained
confirmation from
TSSA CRN Number Granted to PV Vendor (Ability) 0 days Mon 2/3/25 Mon 2/3/25 0% 33 412/3
Machining of PV (TSSA Requirement) 1 mon Dec 16 - ABility orde Tue 2/4/25 Tue 3/4/25 0% 25,47,30,34 Ability ‘ :_ 1 Alr lity
Ability PV Hydro Test 1wk Jan 6, 25 - 3rd vpari Thu 3/13/25 Wed 3/19/25 0% 35,27 Ability ‘ o | Ability
PV Acceptance Criteria Approval by Collaboration 0 days Wed 3/19/25 Wed 3/19/25 0% 36 ‘ "F 19
1wk Thu 3/20/25 L] Wed 3/26/25 0% 36 ‘ 1 'o P
wi Tl 0% - i !
wl T 0% —
mo T 0% IFSNQuks +;
Procure Lumber & Seal Resin for PV & V) Crate 2 wks THE3/27/25 Wed 4/9/25 0% 41Ss M
| = Vacuum Jacket 771 days Mon 5/2/22 Fri5/2/25 76% 1
| Ry Prepare for bid spec 2 mons Mon 5/2/22 Fri 6/24/22 100% 2258
| a5 WEym Distribute for quotes 3 wks Wed 9/27/23 Tue 10/17/23 100% 23ss
T‘J = Choose manufacturer 1wk Wed 10/18/23 Tue 10/24/23 100% a5
47 i\/ - Iterate design w/ manufacturer 10.1 mons Aug 2 - May not rec Wed 10/25/23 Fri 8/2/24 100% 25FF Ability i bility
% Vim ation to Review VJ Final Drawings awks  Whan6, 25 - koby & nvon 12/2JRa Mon 1/6/25 10l 31 Koby, Nick [ ] e Koby,Nick
9 |G S i D 8/ o 8FS Ability ‘ Abilig
0 0 days| /5/] 5 0 y Ability 73
51 ‘@j - 2 wks Thu 388/2 25 0 y
52 ‘% - Leak Check V) 1wk Thu 3/20/25 Wed 3/26/25 0% 51 1
53 ‘% - Clean VJ 2 wks Thu 3/27/25 Wed 4/9/25 0% 52 <
L By Bag Seal VI with Nitrogen 1 day Thu 4/10/25 Thu 4/10/25 0% 53 P
55 ‘% - Buy remaining parts 1 mon Thu 3/27/25 Fri 4/25/25 0% 53sS ‘ »
56 [y mm Create VI for UG Shipment 1wk Mon 4/28/25 Fri5/2/25 0% 55 ‘ T
57 - PRBA 170 days Tue 8/6/24 Mon 4/14/25 55% r T
58 |/ mm d assembly drawings 1 mol l Tue 8/6/24 Tue 9/3/24 100% —_—
59 |V my R Ass: ct 9 M., 24 ed 10/16/2 0 s . Koby
o By w ings Paclg: 0 dal 4 Fri 1/31/25 47% r 1
61 |V o wk 4 10/30/. 1% 6 I—
62 | By Obtain Qujites from Contractor 1wk Thu 10/31/24 ed 11/6/24 00% o =
63 Award PRBA ENG Drawing Contractor 1 day DEc 9 - PO issued toFri 12/6/24 Fri12/6/24 100% 32 ¥
64 PRBA Eng Drawing Package CRN # 1 mon Jan 6, 2025 - Waitin Mon 1/6/25 Fri1/31/25 5% Koby E ‘Koby
L PRBA Assembly / Fabrication 120 days Thu 10/17/24 Mon 4/14/25 25% r — 1
66 | RFQ Submit to Contractors 2 wks Thu 10/17/24 Wed 10/30/24 100% 59 ‘ — l
67 Obtain Quotes from Contractor 1wk Thu 10/31/24 Wed 11/6/24 100% 66 Koby,Ken ‘ = Koby,Ken
68 Award PRBA Fabrication Contractor 0 days Jan 6, 25 - KOby & K Mon 1/20/25 Mon 1/20/25 0% 32,64FS2 wks  Koby,Ken % 1/20
69 PRBA Fabrication / Assembly CRN# 2 mons Dec16-... Mon 1/20/25 Mon 3/17/25 0% 68 Ken,Koby en,Kob!
70 ‘% - PRBA Shipped to SNOLAB Site 1wk Tue 4/8/25 Mon 4/14/25 0% 69,11 r
Al ‘ - WBS 2: Inner Assembly 1174 days Mon 10/5/20 Wed 4/23/25 84% 1
72 iu/ - Jars 3 days Mon 10/12/20 Wed 10/14/20 100%
3 r/%'-) Jars arrive at Queen's 1 day Mon 10/12/20 Mon 10/12/20 100%
74 iw/%'& Perform metrology on jars 2 days Tue 10/13/20 Wed 10/14/20 100% 73
75 ‘v’ - Bellows 1day Mon 5/23/22 Mon 5/23/22 100%
Ti\/%'-) Clean bellows assembly 1 day Mon 5/23/22 Mon 5/23/22 100% 380
T‘\/ - Seals 495 days Mon 10/5/20 Fri8/26/22 100%
Project: shc_snolab_schedule_v2| Task Milestone . Project Summary I 1 Inactive Milestone Manual Task [ 1 Manual Summary ROIIUp s Start-only E Bdernal Tasks Deadline ¥ Manual Progress
Date: Thu 1/9/25 Sk 20090 mrmwwws Summary "1 Inactive Task Inactive Summary Duration-only Manual Summary 1 rinish-only | External Milestone @ Progress
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Challenges

e [he TSSA dealings remain, and take up
quite a bit of effort from many people

e [he PV & VJ procurement needs to move
ahead, but has to get through Queen’s
finance first

e [Focus will shift to the Fermilalbb chamber
where the achievable threshold will be
tested (being assembled April 11)
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Conclusion

SBC continues to make progress, although faster
than In the past

The conclusion of the Fermilab tests will push more
focus onto the SNOLAB chamber
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