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T-REX instrument project: Report of activities for the STAP
Meeting in April 2025
Christian Franz, Andrea Orecchini
[bookmark: _Toc117093492]Instrument project overview
The T-REX instrument project is a collaboration between the German JCNS (75%) and the Italian CNR (25%). The instrument is a bi-spectral, direct geometry chopper spectrometer with full polarisation analysis. It uses repetition rate multiplication mode to use the full intensity of the ESS pulse.
[image: ]Figure 1: T-REX layout overview

The agreed scope includes the delivery of a world class Direct Geometry Chopper Spectrometer (DGCS), capable to perform INS experiments for a broad user community spanning from magnetism to functional materials and functional soft matter, including the option of using polarized neutron for x-y-z neutron spin analysis. In the first-day, T-REX was planned to be equipped with about 40% of detector area, equivalent to 0.8 sr. The instrument specific SE will be a dedicated cryostat.

The project of T-REX is expected to achieve completion in August 2027. Our main concern for the timeline is the instrument cave, necessary for the installation of several other components. The procurement of the cave will finish in May. 

In the following we provide a brief overview of the progress of all workpackages in Q4 2024 and Q1 2025, in preparation of the next STAP meeting in April 2025.
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Figure 2: TG5 date for T-REX together with critical path leading to that date
[bookmark: _Toc117093493]Beam transport and conditioning system
[bookmark: _Toc117093494]Neutron guide
· Neutron guide in-bunker: All in bunker components installed, BBGOA (including the cold neutrons bender) waiting for installation on site
· Neutron guide out-of-bunker: Tranche 1 (out of 4 tranches) in production, tranche 2 in production, tranche 3 in detailed design
[bookmark: _Toc117093495]Heavy shutter -> installed
· [bookmark: _Toc117093496]Beamline Shielding -> Joined common project, in detailed design phase
[bookmark: _Toc117093497]Choppers
· Bandwidth choppers: Hybrid solution with common project for electronics (ESS) and an external manufacturing company for mechanical components, i.e. discs and housings. Purchase order for discs and housings has been placed. Discs are expected to be completed by the end of April, housings with their support by the end of June. Coating of the discs will be finalized in June. Integration between mechanical and electronical components is foreseen to start around August/September 2025.
· [image: ]P- and M- choppers: In production. Failure of first P-chopper disc at spinning test at the manufacturer. The disc is destroyed. The reason for the failure is unclear, but a  mistake by an operator is way more likely than a systematic problem. The manufacturer will continue with the second disc after checking the test stand. We assume only very minor influence on our schedule if the test of the second disc is successful.Figure 3: Destroyed P-01 chopper disc

· FAN chopper: Manufacturing of the rotors and balancing of the rotor and spindles was successful but took longer than anticipated. 
[bookmark: _Toc117093498]Primary collimator
· The component underwent a significant redesign after comments on the intermediate design report (IDR). Another IDR with the updated design is planned for 2nd of April. 
[bookmark: _Project_progress_tracking][bookmark: _Toc117093499]Polarization
Components such as the thermal polarizer or spin flipper are not commercially available and must be developed according to the instrument needs and constraints. We are in contact with Hal Lee (Polarisation group ESS).
· Cold neutrons polarizer: Manufacturing complete, stored in Jülich.
· Thermal neutrons polarizer: We had a successful intermediate design review for the component and work now on documentation for the sub-TG3. This is difficult because of the complexity of the component; this requires a lot of manpower.
· Spin flipper, guide field and polarization analysis (Pastis): The technical design is done, an intermediate design review will follow shortly. We plan to produce a prototype for the spin flipper to test it with neutrons.
· Guide/polarizer exchange unit: Preliminary design finished, waiting for final design of the thermal polarizer.
[bookmark: _Toc117093500]Scattering characterization system
[bookmark: _Toc117093501]Detector vacuum vessel
The detector vessel is in Jülich. Pre-installation is ongoing, with detector feet and false floor installed. The ESS vacuum system is installed in Jülich and in use for all tests. We already found several minor issues that could be fixed. This will facilitate the final installation in Lund.
[bookmark: _DETECTORS_INTEGRATION_BOX][bookmark: _Toc117093502]Detectors Integration box
The prototype detector box is finished and in Jülich. The ESS detector team together with JCNS inserted the demonstrator column successfully into the box. The box is waiting for installation in the vessel. We are waiting for input from ESS detector group on potential minor design changes of boxes 2-4 before going to procurement. This might be necessary as the electronic design of the detector has advanced as an outcome of recent tests.
[bookmark: _Toc117093503]MG-Detector
ESS detector group is providing the Multi-grid detector for T-REX. The detector group has made great progress with shielding candidates to reduce the spurious shoulder signal, backed by extensive simulation efforts. Verification tests with neutrons have been done and continue at ISIS. VMM electronics have been verified to be suitable for the detector. There is also good progress on a (mass) production strategy.
[bookmark: _Toc117093504]Radial oscillating collimator
The contract was awarded to JJ X-ray, manufacturing will start soon. Sub-TG3 for the collimator is planned for 7th of April. The drive motor and mechanics is ready in Jülich. A test stand is set up to test for unexpected vibrations and system behaviour. After these tests the drive will be installed into the vessel during the vessel pre-installation phase.
[bookmark: _Toc117093505]Experimental cave
The detailed design of the experimental cave is concluded (subTG3 approved in Dec 2024). Tender was published at the beginning of 2025 and closed in February. The preliminary assignment to the manufacturer is expected by the end of April, the final assignment by the end of May. Start of manufacturing is foreseen in June with a forecast completion and delivery in the third quarter of 2025 (Oct-Nov 2025).
Miscellaneous
Hutch
Tender verification approved by ESS, currently at Jülich procurement department.
Sample Environment
CTV documents ready, waiting for ESS confirmation.
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ESS T-REX 28 m Sample at 164 m
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