b

u

b
UNIVERSITAT
BERN

ArgonCube i e

FOR FUNDAMENTAL PHYSICS

~ | Summary of first Mod0 run

- DEEP UNDERGROUND

m— NEUTRINO EXPERIMENT

-

Cubism - Braque’s Bottle and Fishes, Paris ¢.1910-12 ArgonCu be call

December 10" 2020
James Sinclair, LHEP



A lot can happen in a month

On the November 3™ the SingleCube
run was completed, successfully.

e

22 days later ModuleO tests started.
Finishing, successfully, November 30" [
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Readout

The charge and light readout from the
SingleCube were transferred over, with

ion of a Dubna LCM to provide

the trigger for LArP
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The remaining 15 anode tiles were left

blank.
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lal results form

the Light RO (& setup) yesterday
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lgor presented some
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1al LArPix results

NI

Brooke will show

shortly.



TPC

SLAC delivered the flat-pack TPC to Bern in late September, and second HV feedthrough &
cable at very short notice.




Assembly structure

SLAC & CSU worked together on an assembly jig and procedure, which CSU provided to
Bern in late October.




Module structure and cryostat

There has been a huge effort locally to get all this
built and running.

Working first time and on time has taken a lot of
preparation.
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LAr extracted below the module,
by a submerged pump.

LAr is then pushed through :
vacuum Iinsulated lines to an i e 1 7l |
external LN2-cooled filter (FNAL | A 4 d
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Clean & cool LAr is then injected
above the TPC.
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Recirculation

The filter LN2 cooling was operating at ~40% capacity,
but the pump was operating at 75% capacity.

The largest heat input was found to be the top flange
~240 W.

The vacuum pocket will be extended further (180 mm)
up the liquid inlet.

A screen will be install below the cryostat top flange to
stratify the ullage volume

...as suggested by Knut




Some improvements for next time

Reduced heat input at topflange

Fermilab PLC to replace the
ArgonTube system.

LAr pump BN HeP-36-000 pump
(100 I/h — 2k I/h)

External LAr Flowmetre 8F5B25
Promass F 500 (Coriolis)

Automated Exhaust valve

Weka low pressure control a4
valves PM-TEQV DN6/PN25 "R
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Month

Week

November, 2021

September, 2020 October, 2021

8/31 or7 9/14 9/21 9/28 10/5 10/12 10/19 10/26 11/2 11/9 11/16 11/23

11/30

December, 2021 January, 2021 February, 2021

1217 12/14 12/21 12/28 1/4 1/11 1/18 1/25 2/1 2/8 2/15

2/22

March, 2021

3/2

3/1 9

3/8 3/15 3/22

Milestones & Reviews

Charge RO

LRO LCM
LRO ArcLight
MODO HV Test, 1 tile

MODO Test

€ COMP: Single Cube Test

<) COMP: Mod0 Single Tile HV Test

€ Receive All Parts for Mod0
Winter ShutDown | \

IPR Review: January 6-7 and 11-13[

. DBatch 2 - Load ASICs on LArPIX (~12 tiles)

_—___ Warm Test Batch 2 @ LBL

[0 Package & ship out Batch 2 Tiles (SingleCube & QA partners)

[ patch 3 - Load
E\A

€ RFI: ArcLight for Single Cube

|Manufacture

|Batch 3 - Socket Testing (~6 tiles) for Mod0 phase2
ASICs on LArPIX (~6 tiles)

arm Test Batch 3 @LBL
[ Ship to Bern - Batch 3
Ship LRO Rem Parts Inside Cryostat
Ship LRO Rem Parts Outside Cryostat

ArcLight for MOD 0 (6 more)

V1
<

15-18 December, refl.....

connected gas line w/HEX to push warm GAr into system to control warm up)

Analysis/R&R

g =TTy

e
Start: Open Cryostat and extract TPC[]

I

'Recalibrate gas chromatograph (O2 sensor saturated)

Produce New Light Readout Feedthrough -> Univ. of Bern
Send Charge Readout Warm Electronics Enclosure #2 & Flange #2 -> LBNL
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dule Top Flange - LAr Inlet Modification: Knut's Design
odule Top Flange - Review @ Consortia Meeting (12/2)

Module Top Flange - LAr Inlet Modification: Finish Design & Fabrication

Install TPC + Module Top Flange to S

Disconnect TPC from Module Top Flange and Remove TPC from

Begin modification

uipport Frame in Grosslabor, remove cabling (Readout & Inst)iJ
Remove all Fittings from Module Top Flange in Grosslabor €»
Support Frame Using Foam Base & Pallet Trolley (Grosslabor) ]
Transport TPC to Montageraum €
Module Top Flange - LAr Inlet Modification: Installation (Grosslabor) [
of cryostat top flange - add stainless steel sheet (Grosslabor)
Install new B-N Pump -> 2000 L/hr (arrives 11/18/2020)]

Implement new run control machines -> separate DAQ from Run Control -> Univ. of Bern (Two New Machines In-Hand)
\ Integrate Fermilab PLC to Cryogenic System -> Ting Miao assigns Trevor Nichols
Install regneration stand to cryostat pit - recirculation filter & filling filter

Regenerate LAr recirculation filter in cryostat pit
Regenerate LAr filling filter in cryostat pit

Make adapters for new flow meter - Univ. of Bern|

Install new flow meter & integrate with PLC[__]

\

Setup test bench for PIXEL Board acceptance testing - drop in LArPIX, test, remove, repeat - Berkeley spec this item out and create assem
Pixel Board Ac

Setup test bench for LRO acceptance testing - drop in LCM/ArCLight, test, remove, repeat - JINR/Igor -> spec t

LRO A

ly instructions for Bern student (will discuss w/Armin on 12/1
ceptance Testing (15X) -> define test -> talk to Armin, Peter, Brooke |
his item out and create assembly instructions for Bern student
cceptance Testing (15X) -> define test -> talk to Igor, Nikolay, Sasha
Remove Blank Anode Plane from TPC Module
nstall blank anode to CSU installation frame & remove blank anode tiles
Assemble Charge & Light Readout Sub-assemblies (8X)
Install 8X LArPIX + LCM/ArCLight to anode panel
Install completed anode to TPC using assembly fixture & procedure| |
Remove Anode Plane w/SingleTile + LCM + ArCLight from TPC Module
Install anode to CSU installation frame & remove blank anode tiles + single tile and Light systems
Assemble Charge & Light Readout Sub-assemblies (8X)[_
Install 8X LArPIX + LCM/ArCLight to anode panel_
Install completed anode to TPC using assembly fixture & procedure ]
TPC is ready for Module Top Flange Integration €
Transport TPC to Grosslabor for Module Top Flange Integration
Install TPC to Module Top Flange (Grosslabor%
Install all cabling for Charge Readout & Light Readout[ ="

Design & build sleeve assembly jig (Roger to do design & production drawing, Jan will fabricate)|

Thanks to Andrew & Nadine for helping with all of the planning

Final Electrical Check in Single Cryostat - Pre-sleeve installation

Install sleeve
Install all indium seals €»
Install Module 0 to Single Cryostat €»
Close Cryostat €
Final Electrical Check & Dry Run Time
Leak Check
Piston Purge/ Cooldown

Exhaust valve to cryogenic system -> need to custom fabricate in-house due to long lead time on commercial units -> Near Detector operation

Module 0 Testing Begins €

COMP: MOD 0 Test$

Test|

Warm up, vent
COMP: MODO Test$»
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