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Test roadmap

« Test campaign through all the Project evolution:
- Imaging technology:
- Cameras with Masks or Lenses in ARTIC (LAr)

- Thermo-electrical qualification:
« At room temperature in Lab

- At LAr temperature in LNL (when Internal vessel and cryogeny ready)

- Full detector test:

« Final configuration of all cameras with Cosmic rays in LNL
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Timeline (2024-2027)

Internal Vessel delivery Facility commissioned External Vessel delivery

Thu 5/29/25 Mon 6/29/26 Thu 3/11/27
Jan ‘24 |Apr 24 | ul ‘24 |Dct 24 |.|ar1 25 |Apr 'Efi |J|..|I 25 |Dct 25 |.|ar1 26 |Apr 26 ..ll..ll 26 |Dct 26 |.|ar'| 27 + |Apr 27 |.||..|I 27 |Dct 27 |.|ar'| 28 |
Start | et in ARTIC
Mon 1/1/24 | wign 1/1/24 - Tue 3/9/2f
Proximity Cryogenic System
Mon 1/1/24 - Mon 7/23/26
LML Facility
Wed|[5/15/24 - Mon 6/29/26
Thermo-Eectrical test
Mon 1/1/24 - Fri 12/4/26
Test Campaign
Tue 7/28/26 -
ASIC
Mon 1/1/24 - Fri 2/18/28
GRAIN Camera Board (GCB)
Thu 1/29/26 - Fri 3/31/28
] )
Imaging system .
demonstrated ASIC prevalidated
Wed 11/26/25 Tue 11/3/26
Thermo-electrical model
qualified
Fri 12/4/26
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Timeline (2028-2030)

Apr 2 [Jul 28 |Oct 23 |[fan 29 |Apr2g [Jul 29 |Oct 29 |[}an 30 [Apr 30 [Jul 30

Finish
Wed 9/13/30

Detector test
Mon 4/3/28 - Thu 5/24/29
Ship
Fri
Installation in SAND
Fri 7/20/29 - Wed 5/1,/30
C sssioning
Thu 5/2/30 -
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Timeline (overall view)

Task

Mode ~ Task Name « Duration

4 GRAIN
I Internal Vessel
» Vacuum Tank
- External Vessel
> Proximity Cryogenic System
I LNL Facility
 Test in ARTIC
» Thermo-Electrical test
 GRAIN Cold Interface Board (GCIB)
I ASIC
 GRAIN Camera Board (GCB)
 GRAIN Warm Interface Board (GWIB)
 Detector test

Aa3J3333333980a8a843

I Installation and commissioning

321.6 wks
69 wks

58 wks
130.6 wks
124.6 wks
101.2 wks
152 wks
140.6 wks
105.6 wks
196.6 wks
103.6 wks
127.6 wks
55 wks

64 wks

Review CSN1 - GRAIN Project Plan - Frascati, 11 Luglio 2024




100
101
102
103
104
105
106
119

Critical Path

~ Duration

o

Work

Start + Finish « Predecessors

Half 1, 2025

M

< GRAIN 321.6wks Owks Mon 1/ Wed 9/1
i Internal Vessel 69 wks 0Owks  Mon 1/1 Thu 5/29/
o= » Vacuum Tank 58 wks 0wks Mon1/1 Thu 3/13/
= = External Vessel 130.6wks Owks  Fri5/31/ Thu 3/11/ T 1
= . proximity Cryogenic System Datwhs [owks |Mona/imonzjzy [ s e e e s s
L3 > LNL Facility 101.2wks Owks  Wed 5/1 Mon 6/29 I 1
= oot in ARTIC 2ok owks MoniflTuedfofz s
o > Thermo-Electrical test 140.6wks Owks Mon1/1 Fri12/4/2 1
L3 » GRAIN Cold Interface Board 105.6wks Owks  Fri Fri T
(GCIB) 1/24/25 afof27
= 4 ASIC 196.6wks Owks Mon1/1 Fri2/18/2 1
== specs definition 30 wks owks  Mon 1/1 Fri7/26/2 l
0 Channel design 10 wks Owks Mon7/2 Thulo/z492 | [ l
=4 Readout and integration desi, 24 wks Owks  Fri10/25 Thu 4/24/ 93
== Layout design 9 wks Owks  Frid/25/ Thu 6/26/ 94 l
o ASIC interface document reac 0 wks 0Owks  Thu6/26 Thu 6/26/ 95 &6."26
= Final verification 26 wks owks  Fri6/27/ Wed 1/28 96
= Chip Production 5 ke wks  ThullswWedajasgy T lASICenginee AR
L3 Packaging 13 wks Qwks  Thu4/30 Wed 7/29 98 ASIC packaging[100 k€]
= Toct o validation 20wk wks  Wed /8 Tue 4/20] 11885, 120 |
o ASIC prevalidated 0wks 0Owks  Tue11/3 Tue 11/3/ 10055+8 wks [—bo—‘—l.f!
= Final design 34 wks Owks  Mon 12/ Fri9/3/27 101,85 l
=) Final chip production 10 wks Owks  Mon9/6 Fri1l/12/ 102 lASIC engineering run 2[2
= packasing ke owks Mon 11/ Frafiafal o [T - RO
=] ASIC completed 0wks Owks  Fri2f18/ Fri2/18/2 104
=] > GRAIN Camera Board (GCB) 103.6wks Owks  Thu1/29 Fri3/31/2 1
=) > GRAIN Warm Interface Board 127.6wks Owks  Fri Fri 1
(GWIB) 4/18/25 1/7/28

== » Detector test 55 wks 0wks  Mon 4/3 Thu 5/24/ |
= i Installation and commissioning 64 wks 0wks  Fri5f25/ Wed 9/18
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Expenditure profile (preliminary

Name Remaining Cost
Cost Internal Vessel 180 k€
00 kE Vacuum Tank TOkE
BOOkE External Vessel 500 k£
TJ00KE o )
600 kE Proximity Cryogenic System 1,000 k£
SD0KE LML Facility
400 ke Test in ARTIC
300 kE -
200 kE Thermo-Electrical test
100 k£ I GRAIN Cold Interface Board
OkE L (GCIB)
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
Half Half Half Half Half Half Half Half Half Half Half Half Half Half | ASIC 500 k€
24 25 26 27 28 29 30 GRAIN Camera Board (GCB) 920 k€
GRAIMN Warm Interface Board
(GWIB)
Detector test -
1% 3,500 kE
3000 KE &
1% '
e 2,500 kE E
= 1% 2,000 k€ E
E 0% 1500kE 3
E 1,000 ke g COST
0% S00kE O
0% OkE
R33N 09885508832288 3170 k€
TS EeNNSReTIgNesSS ’
So8d-8g845380845858
SRS gF¥ea’SseRg aase

= Cumulative Percent Complete — Cumulative Cost
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