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TREX Critical Paths S ——

Final TG3 TG5/SAR approv
« Data from P6 March 2026 lockdown P> Nov 2, 2026 Dec 7, 2027
Today

Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 2027
I

M Chopper: Manufacturing phase (FZJ) I

No. 1 - Critical

Path M
Feb 2027 - Jun 2027 ([ : [ issioni
T e un M Chopper I\nstallatlon and Commissioning phase (FZJ)

(0 days TF)

Jun 2027 - Aug 2027 (T, Integrated Cold Commissioning
|

2 CEP: Requirement and Desigh phase (ESS) l
No-2” f;'t'ca' Oct 2026 - Mar 2027 (I CEP and (CS: Installation and Energization (ESS)
a
Mar 2027 - Jun 2027 (I Detector and Vessel: Commissioning phase (FZ) & ESS)

(0 days TF)
Back into CP0O1 with 0 days float ’ Jun 21

Y Transl Table: Design phase (FZJ)

I
I
I
I
N2, & s Jun 2026 - Dec 2026 (NI Trans| Table: Manufacturing phase (FZ)) '
Table & Cold Trans| Table & Therm Polariz: Installation and Commissioni
Polariz Dec 2026 - Jun 2027 N 2! Table | erm Po a:z. nsF;Ja ion and Commissioning
(4 days TF) : phase (FZJ)
Back into CPO1 with 4 days float ‘ Jun 15 I
I
D rrimary Coll & Slits Design phase (CNR) I
No. 4 - Critical May 2026 - Feb 2027 (NN Primary Coll & Slits: Procurement and Manufac}.uring phase (CNR)
Path Primary Feb 2027 - Apr 2027 (I Primary Coll & Slits: Installation phase (CNR)
Coll & Slits o : :
Apr 2027 - Jun 2027 (RS MCA, Translation Table, Secondary RC, Primary Coll & Slits

(9 days TF) Commissioning phase

Back into CP0O1 with 9 days float ‘ Jun8

Procurement and Manufacturing phase ends at FAT closure of open points
Installation and Commissioning phase ends at SAT approval

I
I
|
Design phase ends at CDR approval :
I
I

TF: number days of total float to Instrument’'s TG5 :



T-REX project overview and status
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Neutron guide system & Heavy shutter

p368-4322-R08-01-m30
#35807 35806 35805
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* Installed v ' N ‘ =
Top View

Heavy shutter:
* Installed

out of bunker guides & BBGOA
* Tranche 1 (40-96m)
installed v/
* Tranche 2 (28-40) in
installation
* Tranche 3 (96-151m) in
manufacturing delayed 4-7w!
* Tranche 4 in design
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Neutron guide system — out of bunker IJ JULICH

Forschungszentrum
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S-DH

Manufacturing Part 2 FAT Part 2
TranChe 2 1 3 4 Installation (partner/supplier)
i H Top View
0.8} | : /
0.6}F : E / Detailed design Manufacturing Installation (partner/supplier)
i 74 | |
v L= T out of bunker guides
i I il o endoteune |  Tranche 1 installed
o0alh ‘:/ﬂ L20c Yiew * Tranche 2 partly installed (BWC 2 missing)
_oop i LN Tranche 3 in manufacturing
| 1 ] . .
S ool | i | « Tranche 4 in design -> most complex (M-
-0z ‘k VAN Chopper, primary collimator, polarisation...)
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Neutron choppers - Overview
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Slow Neutron choppers
Band Width & CrossTalk Chopper (14Hz)
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2024 2025 2026 2027

.DR | Manufacturing l Shipping
| FAT -ing lower part BW2
| Shipping | Arrival Inspection

l Arrival Inspection

« Discs and spindles delivered to ESS
chopper group

* Housings delivered to ESS, lower
parts installed

« Housing BW2 has a leak, must be
re-manufactured

* Joined the common project — all
documents are signed
Hybrid solution with hardware from CNR | =




Fast neutron choppers - reminder @ AIRBUS ITE lJ JULICH

DEFENCE & SPACE

P-Chopper (252Hz) M-Chopper (336Hz)
P-01 P-02 M-01 M-02

Forschungszentrum

EEEE |

-Iiun (partner/supplier) -Inad SAT

e = GV ..~ ovscovion
-Ind SAT

« Both P-chopper discs were destroyed during first + M-02 passed the cycling test (5 cycles at 10%
ramp-up in the test stand at high speeds (P-02 higher overspeed) and was destroyed during ramp-up at high
than operational speed) speeds for long run — possible aging effect?



Fast neutron choppers

PO1-Il produced

o

Housing and Spindle
construction

PO2-II
in production

Addtl”MO01

T

Today

Manufacturing
disc ordered MO1-Il & MO2-II

Sample program at Airbus resulted in
a changed production process

Delivery of
_ all 4 discs to FZJ
P-discs Speed Sept 26
Test May “26

M-discs Speed
Test June "26

Q2

Q3 Q4
2026

Integration tests with

Q1

Final integration
MO1-1 disc at FZJ (8mo)

Q2
2027

Integration
At ESS (6mo)



Polarization equipment

7. Adiabatic field (spin rotation)
8. PASTIS setup

& il

*Provided by E

SS
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Subsystem status:

Polarization equipment

2024 2025 2026 2027

—

| cou _|

.tallation (partner/supplier)

Detailed design Manufacturing &tallation (partner/supplier)

Flipper

Detailed design Manufacturing FA|

Cold neutrons polarizer: finished v

Thermal neutrons pol.: in manufacturingv
Laser system: early procurement done v
Guide field design: update to Halbach rings v
Spin flipper: in design phase o

Race-track coils: ready v

PASTIS design finished v

PASTIS racks ongoing o

Electronics: CE certification needed %

Need more guidance by ESS on detailed design of components!

SwissNeutrofiics

Neutron Opfical Components
& Instruments

W/
/

JULICH

Forschungszentrum
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Polarization analysis (and dedicated SE) @) JULICH

Forschungszentrum

cryofurnace

Magic pastis

L1 flange Horizontal field

Dedicated meeting

|

Hal Lee (ESS): provides
in-situ re-filling and 3He
cell

Halbach rings * FZJ provides Spin Rotation (Racetrack

(guide field and rotation) | Racetrack coils coils), Magic Pastis and Sample flange with
Helmholtz coils ~(Spin rotation) neccessary feedthroughs
vertical field - ESS Polarisation Group provides 3He cell

14

Re-design to make Z* method possible




) ‘ since 1968
Danish Science Design

Detector Vessel 15 1 x-RaY 220 Qvs 9) JuLicH

Pre-installation in Julich ongoing
detector feet and false floor and
detector box integrated

Currently integration of Cadmium shielding,
Radial Oscillating Collimator drive, etc.
Shipping to ESS 1.0Oct (arrival)




Detector Vessel 9 JULICH

Forschungszentrum

2024 2025 2026 2027
[ False floor + detector support ]

Cadmium shielding

(&0]3IsubTG3 Manufacturing m' &tallation (partner/supplier)

Sample exchange container

ROC & Cd) in Jilich

.ipping

- Jiilich (vacuum TOPAS)

Pre-installation in Julich in full swing

ESS vacuum system shipped back to ESS
Sample exchange container replacement finished
Cadmium arrived

ROC currently in integration

ESS measurement and alignment team visited FZJ 16

.ns 2llation (partner/supplier)




Multi-Grid (MG) Detector

» Grids in production

« First grids assembled
into columns

e First column now
wired!

« Box will arrive early
May in Lund

t column in 'box Wiring

il St il NN

Electronlc testln q




Neutron Detector (Multi GRID) Detector boxes

Testing Testing
Individual Colims | Cabumns in Bax

onth Cantrals Blection es Shielding Praductian Building
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Box 2-4
« Updated design by ESS detector group
» Assigned to Laro NC
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» Waiting for Kick-off
« Try to compress timeline
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INFRASTRUTTURE Ricerche

Experimental cave //\\ BeGen ot

2024 2025 2026 2027

@ CDR/subTG3 (meeting)

Detailed design CDR/subTG3 I Local SAT
Cave : _ Installation (partner/supplier)
Detailed design
01/01/24 16/08/24 EVated floor / slab|(in parallel: blocks production)
oo . . .
VEIRRGE [T ternal carpentry (phase 02.2 till phase...
ne mounting (phase 4)

| First crane certification + carpentry beam stop

1. Oct

[EE5t wall+roof (phase 7); final completion

'\‘AT L EENLLEIESS/common projects)

19



Experimental cave

Consiglio
Nazionale delle
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~

g

Installation started and Additional PE under vessel as precaution
progressing well against floorshine in May

Walls finished Installation March-June “26
Installation of internal crane Vessel will come 1.0ct

Elephant in the room: Additonal PE shielding!




Re-design of component:

Primary Collimator & Slits

Primary collimator and slits @"9

2024 2025 2026 2027

. CDR/subTG3 (meeting)

'Tendering process ET &tallation (partner/supplier)

CDR/subTG3

Technically challenging component!

Goal is to simplify Gather/check requirements:

Take neutron guides out of vessel vacuum « guide field interface (internal) v/
Self-evacuated guides * motion control ESS + FZJ for EPICS
All motors in air integration v/

Slit system in air * metrology group ESS + S-DH
Beam monitor: ,old‘ design by CDT alighment strategy v/

* Sample monitor x

subTG3 passed in
April “26




Radial oscillating collimator m 1) X-RAY 'J JULICH

Danish Science Design Forschungszentrum

The actual collimator (very similar to CSPEC):

2024 2025 2026 2027

*

-G3 ‘ .r .gration with the drive system & testing

2024 2025 2026

Installation (partner/supplier)

e Collimator arrived in Julich

* Some foils need replacements

* Now integration into vessel

* Drive: integrated into detector vessel

22



Beam monitors

BM5

Status: BM1: Source monitoring and monitoring the cold neutrons M5
Received offer from bender (to extract neutrons from the cold moderator gan
CBMP and bend into the neutron guide)

140

BM2: Correct functioning of BW choppers

Essential for hot ~ BM3: Monitoring of sub-pulses after P-chopper
comissioning! 7| BM4: Monitoring of beam on sample, can be used for data |
- normalisation Py,
Important for PA 4 BM>5: Transmission of direct beam through sample, main 100}
_ purpose is normalisation of transmission of the 3He =
analyser cell <
8 80
Provided by Not "
ESS present scolp © ool
l_‘_\ || ( \
BM 1 BM 2 BM 3 BM 4 BM5| &
CT 4

Neutron wavelength (A)

20 30 60 80 100
tof (ms)

See
5765522
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Everything else

Sample Environment

e Passed subTG3

* In manufacturing

* Compatible with
3He analyser

Experimental hutch
* Installation

Beamstop

* InCTV

e Using ESS to speed up
procurement process

5




Acceleration measures (or stay in schedule)

* Q-gates get more laborsome, takes away engineers time from
engineering tasks (hutch Q-gate was crazy)

« Q-gates for ,in house' components (polarisation, flipper)?

« Beam monitors:
BM1, BM3&4 needed for hot comissioning. BM5 good for
commissioning, but strictly needed only for PA

* Polarisation analysis:
Split WP between FZJ and ESS (3He cell), align timelines? Need
more advice from ESS, especially on flipper!

MG detector:
As discussed, can start comissioning with only one box



Top 5 project risks

Rating Category Partner Treatment

P-chopper disc failure Schedule FZ1 Avoid

M-chopper disc failure Schedule FZ1 Avoid

Beam Monitors Schedule FZl Observe

CEP not ready with energization of the crane for installation . .
Schedule ESS Project Avoid

of the vessel

Final TG3 delayed Schedule FZ1 Observe

Top 5 Issues

Rating Category Partner Cost Delay

The science case of the

M-chopper disc failure Quality FZl 25-100kE 4-6 months . . .
instrument/system is jeopardized

The science case of the

P-chopper disc failure Quality FZl 25-100kE 4-6 months . L. .
instrument/system is jeopardized

27



Summary

!N f Vﬁ,

|

(ake-home message: \

» Guide installation ongoing \/
« Cave installation going well \/

» Choppers in critical path, but \/
progressing

« Polarisation is challenging

\Choppers: reduce speed ? /

28
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