Quarterly collaboration-wide MG.T-REX update chat — December 2025

Thursday 4 Dec 2025, 14:00 — 16:00 Europe/Stockholm
@ Universe (ESS)

2 Alexander Backis (European Spallation Source ERIC)

LV — 15:00 Project update

LU — 16:00 Q&A
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Activities
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2. Updates

Funding for remaining 60% detector coverage

Non-labour Labour

Category | hem / Service Minimum quan
Columns Grids Normal blades | Radiopure Al sheets Conwls | Becrmnics | Shieding | Producion  bulding | usting
Year Menth
1 [
2 Feb
3 [
4 |ao]
af P
End shielding 3161 317 2024 : :"“
ul
Grid blocks | Standard 302: 303 8 |au
Cut-out 144 15 3 s
c i 22176 2218 1w |oa
= i 0 e
Glueing grids 3168 317 e
Ultra low cap head screw 12672] 1268 I )
Hexagon socket cap head screw 6336 634 3 [
Wire 1 2 R
Backbone 36] a 5w
8. i z_ﬂ 4 2025 H ’:""
H-spacers 6264 627 s |
End-grid spacers 144 15 ) s
[ Carriages 144 15 10 |oa
5 n 1 [nor
End-grid bracket 36| a] '11 :
End-grid 36 4 E
End grids End grid Front 72 8 3 Mar|
End grid Back 72 8 4 faer
Wire PCBs SignalPCB | Pad PCB 3 4 LI L
6w
| Component PCB. 36 4 2026 ; i
HV PCB 36 4 3 [
Backbone PCB Top 36 4 £l Sep
| centre 36 4 o |oa
Bottom 36 4 . !
12 |ox 1
Agpregator PCB 36 4 A
Cabling HY [ sHv cables 72| 8 2 | or
HV strip 36 4 F [ — — Producson
Data Flat cables. 180 18 4
| samtec cables 14 15 B
HOMI cables 72| 8 2027
Optical fibres 48 5
1
Front-end  Assistor box 72] 8 10 |oa Building
1 |nov marapcs|  mar
18 2 12 Dec MG T-REX 6
Power distributor 18 2 T
Pent-house box PCB 35 4 2 e Building
12U rack B 1 ER merap 7| At
Power supply box 1 —k= veTeT]
Pent-house box 1 2 sore B saiting
Interface box | Network switch 1 1 7 ul moTAB(8|  FAT
12U rack 1 3 | MG.TRE 8]
Patch panel - optical fibres 1 1 9 |
10 |oax auilding
3 1 11 Nov| MG T-REX 9| FAT
3 4 12 Dec MG.T-REX 9|
= & T [
oo Bulding
1 0 3 Mar | 1G.T-REX 1 FAT
2 1 a apr MG T-REX 10
1 1 5 |mr
4 1 2029 L] Jun
7 |
1 0 a Aug|
1 1 3 se
3 1 0 |oa
1 fnor
1 L] 12 Dec
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Contracts signed with Finepart, HP Etch and Provexa

HP Etch Provexa
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2. Updates @

Glasgow contract signed

4 Unaversity
& of Glasgow

Duration
January 2026 — December 2027

Scope

* Column assembly and wiring
- FAT and QG

* Installation

« SAT

» Peerreviewed publications
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Erlis transitions to permanent contract




2. Updates

Parental leave

Initial parental leave
January 1 -> February 9

Acting MG work unit leads
* Francesco Piscitelli
* Chung-Chuan Lai
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Simplified timeline

Shielding
Feasibility
Evaluation

2024

W oo ~dm W bWk
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2025

W 0o~ W bWk e

Micro water-jet and etching—|

Coating and Ni-plating
Grid building
Column assembly and wiring —]

v I=dl=
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Energization
BEE integration
ECDC/DMSC/ICS
CUP/CEP
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4. Planning

Detailed timeline of
BEE/integration

2024
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2027

Shielding
Feasibility
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BEE integration

ECDC/DMSC/ICS
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4. Planning

Detailed plans updated and linked

DetG EICC planning template implemented
Linkes to Instrument, CEP, CUP etc updated

“Cold Commissioning”
|

Phase 3b
Rec lity

Phase 4a
Installation and

Phase 4b Phase 4c
Integrated

Lol

CreErgization

] |,1-;.r_|rr5; I esting
Emsergization
pfu-u: Local Site )

Conceplua Acceplance L -_I:wtm]rn?ﬂ 'E-.lt{"
Design Acceptance Test R Acceptance Test]
Revitw [at suppher, ) Installation Local

4 Uitgard or 5TF) RBeadire: Technical L
Rrview Readiness ntegrated Techncal
Factory Risviow Readimess Review
Acceptanoe Test 1 Al Yy
(at supplier, 2
Uitghrd o 5TF) Chaality
Gate

-
SATT (Loscal Site
Acceptance Test)

ESS-0060987 HIGH LEVEL STRATEGY FOR THE COLD COMMISSIONING OF DETECTORS
ESS-5620506 DETECTOR ENERGIZATION, INTEGRATION, AND COLD COMMISSIONG




4. Planning
T-REX EICC with deliveries and links in P6

13-NSS-Live.1.6.15 MultiGrid TREX (T3) Detector (WUL Alex)
13-NSS-Live.1.6.15.1 Prototypes MG.EMMA & MG.MAPS
NSS-A2147353720 Duration Shielding feasaibility evaluation
NSS-A2147351660 Duration Production, building, testing Prototype EMMA
NSS-A2147382900 Duration Analysis Prototype EMMA
NSS-A2147351680 Duration PDR EMMA 1 (absolete)
NSS-A2147351670 Duration Production, building, testing Prototype EMMA 3 (MAPS)
NSS-A2147357940 Duration Module Box integration design
NSS-A2147382910 Duration Evaluation methods/tendering - final design decision
NSS-A2147382890 Duration Analysis Prototype EMMA 3
NSS-A2147351690 Duration PDR EMMA 3
NSS-A2147351800 Duration Submission/preparation of documentation for CDR 2
NSS-A2147351730 Duration CDR 2/SubTG3
13-NSS-Live.1.6.15.2 Production MG.TREX.1-4
NSS-A2147351740 Duration Building training
NSS-A2147358010 Physical FEE (DAQ)
NSS-A2147351700 Duration Parts production for MG.TREX1-4
13-NSS-Live.1.6.15.2.1 Building MG.TREX.1
NSS-A2147351750 Duration Building MG.TREX.1
NSS-A2147358070 Duration Qgate preparation
NSS-A2147358020 Duration TREX Detector FAT Module 1 MG.TREX.1

NSS-A2147407590 Duration Site Arrival Inspection (SAl) of box 1 and Integration of 6 columns |
NSS-A2147407580 Duration Shipping of box 1 with 6 columns to site (MG.TREX.1) (from Utgard)

NSS-A2147351780 Duration Quality gate review and approval MG.TREX.1

NSS-A2147419320 Duration Installation of detector vessel + MG.TREX.1 at site (Installation

13-NSS-Live.1.6.15.3 Rack installation & Energisation Phase

with column:

03-Jun-24 A
03-Jun-24 A
03-Jun-24 A
03-Jun-24 A
02-Dec-24 A
02-May-25 A
04-Nov-24 A
03-Feb-25 A
18-Aug-25 A
18-Aug-25 A
28-Nov-25 A
28-Nov-25 A
03-Feb-26
02-Oct-25 A
27-Nov-25 A
27-Feb-26
02-Oct-25 A
09-Feb-26
09-Feb-26

Links

22-May-26
06-Jul-26
08-Dec-25

13-Sep-27 724.00
02-Mar-26 385.00
01-Nov-24 A 87.00
29-Nov-24 A 201.00
30-Apr-25A 95.00
0.00
28-May-256 A 134.00
18-Aug-25A 114.00
01-Oct-25A 33.00
27-Nov-25A 74.00
0.00
02-Feb-26 20.00
02-Mar-26 20.00
30-Aug-27 427.00
06-Feb-26 42.00
02-Jun-26 63.00
01-Feb-27 302.00
17-Jul-26 109.00
17-Apr-26 48.00
00

to ot

box 1at Utgc'c:.ll'l | n Stru me nt 00

0
17-Jul-26 40.00
17-Jul-26 10.00

449.00
788.00

702.00
702.00
449.00
174.00
186.00
174.00
649.00
174.00
649.00
174.00
187.00
174.00
649.00
174.00

26-Feb-27 274.00 44.00



4. Planning

T-REX EICC with deliveries and links in

P6

13-NSS-Live.1.6.15.3 Rack installation & Energisation Phase ’ 08-Dec-25
NSS-A2147418750 Duration Requirements document to CUP ec-25*
NSS-A2147357960 Duration Electrical pre-requirements for CEP released incl EPL 27-Feb-26*
NSS-A2147357970 Duration Proc/manufacturing of racks incl PDU 27-Feb-26
NSS-A2147357980 Duration Proc/manufacturing of cables L3 (pred to CEP) 27-Feb-26
NSS-A2147351790 Duration Preparation of installation binder (LoE) 31-Mar-26
NSS-A2147416810 Duration Installation of master rack 01-Jul-26
NSS-A2147419340 Physical Installation of assister racks 01-Jul-26
NSS-A2147419300 Physical Electrical design requirement documents incl Eplan and CDB 25-Aug-26*
NSS-A2147358060 Duration Population of racks 4-Aug-26
NSS-A2147419310 Physical E-Plan electrical design work incl CDB ’1-8@-26
NSS-A2147357990 Duration Termination of L3 cables 18-Jan-27
NSS-A2147358040 Duration Energisation permit application process & approval 01-Feb-27

13-NSS-Live.1.6.15.9 Detector Local/Integrated Testing - Cold Commissioning Phase 24-Aug-26

13-NSS-Live.1.6.15.9.3
NSS-A2147418590
NSS-A2147418600
NSS-A2147418720
NSS-A2147418730
13-NSS-Live.1.6.15.9.4
NSS-A2147418630
NSS-A2147418620
NSS-A2147418710
13-NSS-Live.1.6.15.9.5
NSS-A2147418610
NSS-A2147418640
NSS-A2147418650
NSS-A2147418660
13-NSS-Live.1.6.15.9.6
NSS-A2147418670
NSS-A2147418680
13-NSS-Live.1.6.15.9.1
NSS-A2147418690
13-NSS-Live.1.6.15.9.2
NSS-A2147418700
NSS-A2147418740

Development Phase (Staging Phase)

’4-Aug-26

26-Feb-27 274.00
12-Dec-25 5.00
27-Feb-26 0.00
26-Mar-26 20.00
26-Mar-26 20.00
29-Apr-26 20.00
07-Jul-26 5.00
07-Jul-26 5.00
31-Aug-26 5.00
18-Sep-26 20.00
07-Sep-26 5.00
22-Jan-27 5.00
26-Feb-27 20.00
06-Apr-27 150.00
24-Aug-26 0.00

Duration TREX Detector: (ECDC): EFU development complete (inclICD and NICOS) 24-Aug-26* 0.00
Duration TREX Detector: (ICS): EPICS RMM development complete 24-Aug-26* 0.00
Duration TREX Detector: Firmware delivery and documentation by In Kind partner or inhouse or third party 24-Aug-26* 0.00
Duration TREX Detector: (ECDC/DetG): Readout chain (RMM+FEN) ready (HW and FW) 24-Aug-26* 0.00

Integration Phase (Staging Phase)

-Aug-26
24-Aug-26

Duration TREX Detector: (DetG:ICS): R/O CHAIN + EPICS testing
Duration TREX Detector: (DetG:ICS:ECDC): Integrated testing-EFU+EPICS+R/0O CHAIN (RM 7-Sep-26
Duration TREX Detector: (DetG) Acceptance testing of detector gas system 14-Oct-26

Installation Phase (Set-to-work/pre-SAT) 24-Aug-26

Duration TREX Detector: (ICS): Slow controls IPC module, Network Switch, Fiber Patch Panel ready for racks 24-Aug-26*
Duration TREX Detector: (DetG): Installation of R/O chain completion 21-Sep-26
Duration TREX Detector: (ICS) RMM to EFU physical connection complete

Duration TREX Detector: (ECDC) RMM to EFU logical connection (DST) complete

Deployment Phase at Site (Set-to-work/pre-SAT) 26-Feb-27
Duration TREX Detector: (ECDC): EFU software and firmware deployed

Duration TREX Detector: (ICS): EPICS and GUI deployed

DetG Local Testing Phase - SAT1 01-Mar-27
Duration TREX Detector: (DetG:ICS): R/O electronics and detector local testing and EPICS ar-27
DetG Integrated Testing Phase - SAT2 5-Mar-27
Duration TREX Detector: (DetG): Integrated testing of detectors complete & SAT2

Duration TREX Detector: DetG + EFU + EPICS testing End to End at site 15-Mar-27

20-Oct-26 42.00
04-Sep-26 10.00
23-Sep-26 13.00
20-Oct-26 5.00
25-Sep-26 25.00
0.00
25-Sep-26 5.00
25-Sep-26 0.00
25-Sep-26 0.00
26-Feb-27 0.00
26-Feb-27 0.00
26-Feb-27 0.00
12-Mar-27 10.00
12-Mar-27 10.00
06-Apr-27 15.00
06-Apr-27 0.00
06-Apr-27 15.00

44.00
151.00
77.00
199.00
204.00
102.00
137.00
137.00
56.00
124.00
138.00
49.00
44.00
44.00
156.00
156.00
146.00
124.00
124.00
127.00
146.00
146.00
127.00
144.00
124.00
144.00
144.00
144.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00

Links to CEP
CUP...

T-REX .1 Integrated test
(CC) done 6 apr-27

44 days float
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5. Publications

Overview

3 Publications in the pipeline

.Test of VMMS3A readout of MG

.Neutron interactions in MG structural materials
Alpha background from grid materials

2 further publications planned

.Description of the Geant4 and Garfield++ simulations

-Report of the 2025 Runs at EMMA...effect of Al/B,C composite radial blades on
internal scattering.



5. Publications
The Application of VMM3A Readout to Multi-Grid Neutron Detectors

arXiv:2510.01981v1 [physics.ins-det] 2 Oct 2025

The Application of VMM3A Readout for Multi-Grid
Neutron Detectors

A Backis®, F. Pacitelli®, D. Pleitfer®, JRM. Ausasd”, M. Aounne®, K. G

Vissum®, K. Livimgston®, G. Mamd®, D, Raopln
[ KRN ) Lo dr
! G QQ . UK
wll Serdt. oxr

Abstract

The T-REX tiowtron spocteotmeter af the European Spallation Soarce will use
Grid Technolog o 10
e

» the VPO g | Ae-CO; in the prresetat cose)

of sigrend progeertion for two alternative schow
rots 1he MG edectrodes. This wis perforsed
1 bowin [4] st the ISIS srowtron spallation source

.Comparison of VMM3A and CREMAT
readout of T-REX Multi-Grid prototype.
.Fine-beam scans across MG voxels at
EMMA

.Submitted to arXiv 2" Oct 2025
Submitted to NIM-A

-Referee’s report largely positive

In summary, this paper presents a very precise and
objective characterization of the MG prototype
complemented by an in-depth simulation of the processes
taking place in the detector. This is a high-quality paper but
the conclusion should focus only on the results presented in
the paper.

.Reply and amended manuscript sent to
authors for comment/correction 27t
Nov. 2025.
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Neutron Interaction Properties of Structural Materials for
Multi-Grid Neutron Detectors

Neutron Interaction Properties of Structural Materials for Multi-Grid
Neatron Detectors

A, Backis*. CC. Lal®, M, Acsane®, PP Deenr®, K.G. Fissam®, JRAL Ansast®, K. Livingston®
D. Raspine’

e e 710 e (5 .Comparison of various possible radial-
' - blade materials

.Neutron transmission measurements

i o e at EMMA

.Neutron scattering measurements at

Merlin
.Comparison to Geant4 simulations

05

1. Imtroduction

v2 [physics.ins-det] 5 Nov 20

T-REX Protenype Ot Sructare
Cumon

& . Submitted to arXiv, 5" Nov. 2025
2 - Likely target journal NIM-A




5. Publications

Alpha Background in Multi-Grid Neutron Detectors

Alpha Backgronnd Multi-Grid Neutron Detectors
Draft V1

und®, G. Zuzel, M, Crubak . JRAM, Ansand”, K, Livingstoe,
AN, Onher

Alntract

Alpha emndsion from actisdde lmgrurities in Al is & souroe of hackground coustiog, rate in Malts
Grid type detoctons of thenmnal neutroes. The lpha erminion rates Trom samples of Al and Al B
cotupenito were sooansrod o o large-acea, kow backgonnd spectoometer

1L Istroduction

T REX Prosatye Ong Snsnee Mo Sy
i g [~ 8
|
e 1 B | E
e !
|
ol — |
o .
|
| |
—
= [y r—
1 e | s et = o
o EX g " -

..........

us
rid

A e n
w TRP-
atices Souree (EXS) [3].

The Multi- Grids are stacks of grids, cach a rectasgpd ar lattice of noetmal and eadial A blades (Fig.1)
The grids foem the enthodes of a vooelived gropartional cosmter (VPC), with wires strung thacagh

x gonling Astice
Kol addrans: Jobm, amnandtglosgew. oe b (1IN, nnasd

.Comparison alpha emission from radio-
pure Al, Al/B,C composite and Ni-plated
Al/B,C

.Measurements at large-area ionisation
drift chamber in Krakow.

.Geant4 simulation of effect of Ni-plating
thickness

.Background measurements T-REX
prototypes. Al or Ni-Al/B,C radial blades

Await information and plots from Krakow



5. Publications @

Simulation update

.Include more materials from Ncrystal data base which models thermal neutron
interactions in crystaline and other substances: e.g. Al, B4C, Al/B4C composite,
Ni, Al,O5, PPMA, V, Steel.

.More realistic model of alpha emission from 238U and 232Th for assessment of
Ni-plating effectiveness (for alpha background article).

.Option to include Al,O4 spacers which set the gap between grids.

.In progress...

.More realistic model of T-REX boxes which contain the Multi-Grid columns
.More realistic model of support structures which hold the MG columns in place
.JInclusion of structures around the T-REX sample

.To be derived from T-REX CAD drawings

-Wish list...

.Calculations of the neutron-beam time structure at the T-REX sample
-Specification of the beam monitors to be used at T-REX
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0. Summary

» Parental leave in January, FraPi and Lai are substitutes
« Almost all essential contracts are in place, only IPAB left
* Production has started

« Detailed plan of EICC done and linked

» Publications are underway



0. Summary

 Scientists: Francesco, John, Ken, Kevin, Lai and Me
* Mechanical Engineers: David

 Electronics Engineers: Aleksandr and Angel

« Technicians: Kyle, Ross, Erlis, Alexander and Marina
* Project Management: Susanna

* Procurement: Charlotte and Mirko

* Legal: Johan

« Coordinator: Josef

* Planner: Lena

« Administrative support: Zsuzsa

« Technical support: Roy, Lisa, Fabio S, Jack and Doro

* Documentation Engineers: Fabio F
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