
Instrument System Acceptance Review

DREAM: Scientific overview of the instrument

European Spallation Source 26 March 2026

DREAM team



IKON meeting - 2017 Feb. 2018 2018

We will be here

X



Scientific Overview of Instrument – High Level Requirements

• DREAM Science case

• High Level Requirements

• System Requirements & Design 



A FLEXIBLE, MULTIPURPOSE DIFFRACTOMETER
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Powder Diffraction

Total scattering/ pdf

Nano-SANS

Single crystal diffraction

ASSETS OF NEUTRON SCATTERING:   Magnetism, Light elements, Contrast, Q-independent “formfactor”

Weak absorption, Sample environment

ASSETS OF TOF: Using full wavelength spectrum with flexible Resolution/Intensity

Diffraction by Si powder
(from Neutron diffraction - a primer)



A FLEXIBLE, MULTIPURPOSE DIFFRACTOMETER
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Weibo Hua et al., Nano Energy 78 (2020) 105231
L. Vitoux et al., Front. Energy Res. 6:76. doi: 10.3389/fenrg.2018.00076
D. Petz et al. ECS Meeting Abstracts doi 10.1149/MA2021-012137mtgabs

Sou Taminato et al., Scientific Reports | 6:28843 | DOI: 10.1038/srep28843

Charge-decharge cycling

Cathode: defects / Electrolyte: (DMC/EC…)  LiPF6

A TYPICAL SCIENCE CASE: CYCLING AND AGING OF BATTERIES

Sample environnement



HIGH LEVEL REQUIREMENTS

High level scientific requirements 

based on the project scope and upgrade capabilities:

1. DREAM shall enable data collection up to a Qmax of 25 Å-1.

2. DREAM shall enable data collection down to a Qmin of 0.2 Å-1

(the upgrade design will allow for Qmin = 0.01 Å-1).

3. DREAM shall provide a flexible choice between the high resolution and high intensity by pulse shaping 

within two orders of magnitude from ~10-2 ms to ~ms.

4. DREAM should deliver data for samples as small as 1 mm3, in high intensity mode within 30 minutes.

5. DREAM shall deliver a best resolution of ∆d = 0.00035(10) Å near backscattering.

6. DREAM shall enable data collection for samples as small as 10 mm3 with best resolution.

7. DREAM shall be able to detect structural changes with a time resolution of 10 ms for samples as large 

as 0.5 cm3.

8. DREAM shall enable TOF Laue single crystal measurements.

9. DREAM shall provide the infrastructure to support fast in-situ measurements and quick user turnover.

10. DREAM should provide user community with the wide range of generic and instrument-specific 

sample environment within its upgrade path.

11. DREAM should reduce the sample environment turnaround time as much as reasonably achievable.

12. DREAM shall be compatible with high magnetic field sample environments.
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Chopper cascade

• Flexible resolution/flux

• WFM, 2 frames

Detector

• Maximum 2theta coverage

• Adapted resolution

• Modular, upgradable

2

t <  < c

0.5A < < 10A

Bispectral switch

In one shot, Q-range: 0.01 – 25 Å-1 (Q=4p sin/)

Elliptical guide

Windows-less guide +Sample vessel

Concept: Diffraction Resolved by Energy & Angle Measurements

 Beamport S3

76.5 m

Large sample space

(amagnetic within 2m from sample)



Design: Product Breakdown Structure (PBS) and System requirements

... 
71 System requirements + 13 external requirements



Bi-Spectral switch Chopper cascade (PSC-OC, BC, T0)

PSC: n={14, 28,…, 308} Hz – 8 slits/disk  WFM, 2 frames D=3.6Å

Selected Key features: Beam Transport and Conditioning

Cold moderator 

Thermal moderator

Vitess simulation
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Selected Key features: Beam Transport and Conditioning

Divergence slits

Beam monitors (CDT I-BM)



Detector (CDT Jalousie)

Selected Key features: Scattering characterization system

HR Nano-SANS
(ex. funding)

Mantel

Day one coverage EndcapEndcap

neutrons

Endcaps Mantle

Cuboids

Multi-wire chamber   

Many detection layers

Position sensitive detectors

Same technology as 

MAGiC & HEIMDAL

to



Selected Key features: Cave, Sample Preparation Hutch & Sample area
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