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Instrument Selection Process 

•  First three instruments endorsed by Steering Committee 
–  Loki broadband SANS 
–  Odin multi-purpose imaging 
–  NMX macromolecular crystallography 

•  16 proposals submitted this round 
–  5+ next year 
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VOR       Wide Bandwidth Spectrometer 
T-REX      Bi-Spectral Spectrometer 
C-SPEC     Cold Chopper Spectrometer 
Tempus Fugit    Time-Focusing Spectrometer 
CAMEA     Indirect Geometry Spectrometer 
ESSENS     Spin Echo Spectrometer 

  
SKADI      High Intensity SANS 
Compact-SANS    SANS Biology & Materials Science 

  
BEER      Engineering Diffractometer 
MODI      Monochromatic Diffractometer 
HEIMDAL     Thermal Powder Diffractometer 
POWHOW     Bi-Spectral Powder Diffractometer 
 
FREIA      Reflectometer for liquid interfaces 
THOR      Horizontal Reflectometer 
Voldemort     Polarised Reflectometer 
ESTIA      Focusing Reflectometer 

Spectroscopy 

16 Instrument Proposals in 2013-14 Round 

SANS 

Diffraction 

Reflectometry 
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Proposal Review Meetings 

•  Chopper Spectroscopy 4-6/12/13 
–  4 proposals 

•  Spin-Echo 9/12/13 
–  1 proposal 

•  Fundamental Physics 
–  0 proposals 

•  Powder Diffraction 16-17/12/13 
–  3 proposals 

•  Indirect-Geometry Spectroscopy 18-19/12/13 
–  1 proposal 

•  Reflectometry 15-17/1/14 
–  4 proposals 

•  Small Angle Neutron Scattering 29-30/1/14 
–  2 proposals 

•  Materials & Engineering Diffraction 4/2/14 
–  1 proposal 
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The Small K Advanced DIffractometer SKADI is a SANS instrument, which will make use of 
samples of 1x1cm2 size. Its general concept focuses on four main features: 

• Flexibility (sample area is approx. 3x3 m2, and versatile collimation) 

• Very small Q accessible through VSANS (using focusing elements) 

• High dynamic Q-range (covering three orders of magnitude simultaneously) 

• Polarization for magnetic samples and incoherent background subtraction 

The 55m long instrument allows for much space at the sample area and inside the 
collimation (last 12m). The huge area at the sample position is achieved by the outside edge 
position with side access and a movable detector tube. It serves simple access to bulky 
sample environment such as high field magnets or polarization analysis units, and also for 
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Figure 2: Schematic drawing of the proposed instrument. (1 cm corresponds to
1 m) 11
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Reflectometry: Horizontal samples 

•  Time-resolved reflectometry for interfacial kinetics 
•  Requirement: time-resolution in the range of ms-s-min with a dynamic q-

range that allows structural analysis   
•  Challenge: typically need to reconfigure instrument 2-3 times for different 

angles of incidence to measure whole Q-range 
•  liquid surfaces are easily disturbed – prefer not to move sample if possible 

FREIA: 
Fast Reflectometer for Extended Interfacial Analysis 

•  Solution: broad angular divergence focused onto the sample surface 
 
 
 
 
 
 

 
 

FREIA 

Current&world&leading&instruments&do&not&resolve&free&floa(ng&monomolecular&layers&on&
liquid&surfaces&without&ambiguity,&i.e.&they&do&not&measure&the&first&two&minima&posi(ons&
of&the&respec(ve&reflec(vity&pajerns.&The&lajer&requires&momentum&transfers&of&0.7&ÅL1&
or&larger&for&typical&Langmuir&layer&thickness&of&~23&Å&(Phospholipid&layer).&Overcoming&
current&limita(ons&in&analysis&by&extending&the&useable&qLrange&is&the&milestone&to&tackle&
in&neutron&reflec(vity&from&free&liquid&surfaces.&This&milestone&will&dis(nguish&next&
genera(on&liquid&reflectometers&from&the&current&ones.&LLLLL&otherwise&&liquids&
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• Horizontal guide shape: It is expected that sample sizes for reflectometry will tendencially 
decrease. To provide a su"cient neutron flux on samples of the order of 1 cm2, the guide 
system should have focusing properties in the horizontal plane, hence the reflectometer is 
currently planned with an elliptic guide [48, 49], starting with entrance/exit width of 10 cm 
and a maximum width of 26 cm.  The elliptic guide provides a focused beam to either  
perform  e##$cient  measurements  with  small  samples  or  restrict the beam size to carry 
out position dependent studies in a scanning mode. Still, the outgoing beam is large enough 
for also addressing bigger samples, e.g. for time- resolved measurements. The distance 
between the source and the guide entrance is 2 m being currently the minimum distance, at 
which optical components can be placed at the ESS. The first 4 m part of the guide is thus 
inside the shielding monolith of 6 m radius and has been discussed above referred to as the  
extraction system  (guide part 1). 

The guide (Fig. 6) is generally m=3 coated on the side walls and front and bottom are 
coated m=3 as well except in the extraction (addressed above), kink and bending sections 
(addressed below) where these surfaces are m=5 coated. 

(a) Top view of the horizontal reflectometer  

 

(b) Side view of the horizontal reflectometer 

Figure 6:  A sketch of the overall layout of the reflectometer.  For positions and dimensions of 
individual components see Tab.  1.  In the side view picture, di!erent guide segments are denoted by 

THOR 
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Reflectometry: Vertical samples 
ESTIA 
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Philosophy of instrument 
Basic mode 

optimized for thin (magnetic) interfaces 
 
• low res 10% (boxcar) for max intensity 

of ESS spectra 
• small samples (<10 x 10 mm2) 
• polarized neutrons (polarization/ 

analysis) 
 

No compromises here  
  

• 10% @ 3.1Å ! length 36m 
• Thin interfaces ! Wide Q-range  

up to 2Å-1 with Qmax/Qmin=5 
• small samples ! Focusing optics 
• Polarized/unpolarized mode switch 

without changing guide geometry 

1 Non-optimized option  
 
• GISANS  (fixed length, not as flexible 

as dedicated machine can be)   

2 

Options that are not compromising 
performance of basic mode 

  
• High-resolution options  

(res down to 1% @ 3.1Å ) 
• Focusing on very small samples, down 

to  3 x 3mm2 
• Kinetic mode: 7Hz => wide Q-range 

Qmax/Qmin=9 

3 
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Powder Diffraction 

Benchmarking%full%instrument%MC%simula@ons,%reference%

PowGen%%

SNS%1MW%

WISH%

ISIS%

flux at sample 1.3*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

200

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

900 n/s

total   8300 n/s
integrated counts

Δd=0.007 Å’

260 n/s

Δd=0.0017 Å’

211!220!301!
222!

321!
330!
411!
400!

420!

332!
431!

0 1 2 3 4 5 6
d / Å’

500

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

2500 n/s

total  22000 n/s
integrated counts

Δd=0.01 Å’

700 n/s

Δd=0.0023 Å’

flux at sample 3.2*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

500

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

2.18 2.2

1 1.05 1.1 1.15
0

Δd=0.0023 Å’

Δd=0.0065 Å’

integrated counts

2800 n/s

180 n/stotal   17700 n/s

0 1 2 3 4 5 6
d / Å’

0

2000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

2.18 2.2

1 1.05 1.1 1.15
0

1400 cts/s

Δd=0.019 Å’

integrated counts

35800 n/s

Δd=0.0062 Å’
total   231000 n/s

flux at sample 5.8*106 n/s/cm2!

flux at sample 7.0*107 n/s/cm2!

Na2Ca3Al2F14%%cubic%(l213)%a%=%10.257(1)%Å%%

Sample%%%%%%%0.8%cm3%

Efficency%%%%0.36%(1Å)%

Solid%angle%1.41%sr%

Sample%%%%0.8%cm3%

Efficency%%0.64%(1Å)%

Solid%angle%0.62%

flux at sample 7.5*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

10000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

1000

26000 n/s

total   172000 n/s

integrated counts

Δd=0.004 Å’

2100 n/s

Δd=0.002 Å’

Sample%%%%%%%%%0.4%cm3%%

Efficency%%%%%%0.53%(1Å)%

Solid%angle%%6.2%%sr%

POWHOW%

ESS%

J. Solid State Chem. 76 (1988) 426.%

! �

flux at sample 2.2*108 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

20000

de
te

ct
or

 co
un

ts 
 [n

/s 
/1

0-3
Å

’] 

2.18 2.2

1 1.05 1.1 1.15
0

1000
2000
3000
4000
5000

233000 n/s

total   2.2 *106n/s

integrated counts

Δd=0.009 Å’

57000 n/s

Δd=0.004 Å’

0 1 2 3 4 5 6
d / Å’

0

1×105

2×105

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
01000200030004000500060007000800090001000011000120001300014000150001600017000180001900020000210002200023000240002500026000

1.23*106 n/s

total   1.0 *107n/s

integrated counts

<Δd>
2θ

=0.011 Å’

1.4*105 n/s

<Δd>π =0.0024 Å’
<Δd>2θ=0.006 Å’

(0.0045 Å’)
π

flux at sample 3.4*108 n/s/cm2!

! �

POWHOW 

Benchmarking%full%instrument%MC%simula@ons,%reference%

PowGen%%

SNS%1MW%

WISH%

ISIS%

flux at sample 1.3*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

200

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

900 n/s

total   8300 n/s
integrated counts

Δd=0.007 Å’

260 n/s

Δd=0.0017 Å’

211!220!301!
222!

321!
330!
411!
400!

420!

332!
431!

0 1 2 3 4 5 6
d / Å’

500

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

2500 n/s

total  22000 n/s
integrated counts

Δd=0.01 Å’

700 n/s

Δd=0.0023 Å’

flux at sample 3.2*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

500

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

2.18 2.2

1 1.05 1.1 1.15
0

Δd=0.0023 Å’

Δd=0.0065 Å’

integrated counts

2800 n/s

180 n/stotal   17700 n/s

0 1 2 3 4 5 6
d / Å’

0

2000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

2.18 2.2

1 1.05 1.1 1.15
0

1400 cts/s

Δd=0.019 Å’

integrated counts

35800 n/s

Δd=0.0062 Å’
total   231000 n/s

flux at sample 5.8*106 n/s/cm2!

flux at sample 7.0*107 n/s/cm2!

Na2Ca3Al2F14%%cubic%(l213)%a%=%10.257(1)%Å%%

Sample%%%%%%%0.8%cm3%

Efficency%%%%0.36%(1Å)%

Solid%angle%1.41%sr%

Sample%%%%0.8%cm3%

Efficency%%0.64%(1Å)%

Solid%angle%0.62%

flux at sample 7.5*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

10000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

1000

26000 n/s

total   172000 n/s

integrated counts

Δd=0.004 Å’

2100 n/s

Δd=0.002 Å’

Sample%%%%%%%%%0.4%cm3%%

Efficency%%%%%%0.53%(1Å)%

Solid%angle%%6.2%%sr%

POWHOW%

ESS%

J. Solid State Chem. 76 (1988) 426.%

! �

flux at sample 2.2*108 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

20000

de
te

ct
or

 co
un

ts 
 [n

/s 
/1

0-3
Å

’] 

2.18 2.2

1 1.05 1.1 1.15
0

1000
2000
3000
4000
5000

233000 n/s

total   2.2 *106n/s

integrated counts

Δd=0.009 Å’

57000 n/s

Δd=0.004 Å’

0 1 2 3 4 5 6
d / Å’

0

1×105

2×105

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
01000200030004000500060007000800090001000011000120001300014000150001600017000180001900020000210002200023000240002500026000

1.23*106 n/s

total   1.0 *107n/s

integrated counts

<Δd>
2θ

=0.011 Å’

1.4*105 n/s

<Δd>π =0.0024 Å’
<Δd>2θ=0.006 Å’

(0.0045 Å’)
π

flux at sample 3.4*108 n/s/cm2!

! �
WISH POWGEN 

Benchmarking%full%instrument%MC%simula@ons,%reference%

PowGen%%

SNS%1MW%

WISH%

ISIS%

flux at sample 1.3*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

200

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’]

 

2.18 2.2

1 1.05 1.1 1.15
0

900 n/s

total   8300 n/s
integrated counts

Δd=0.007 Å’

260 n/s

Δd=0.0017 Å’

211!220!301!
222!

321!
330!
411!
400!

420!

332!
431!

0 1 2 3 4 5 6
d / Å’

500
de

te
ct

or
 c

ou
nt

s  
[n

/s
 /1

0-3
Å

’]
 

2.18 2.2

1 1.05 1.1 1.15
0

2500 n/s

total  22000 n/s
integrated counts

Δd=0.01 Å’

700 n/s

Δd=0.0023 Å’

flux at sample 3.2*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

500

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

2.18 2.2

1 1.05 1.1 1.15
0

Δd=0.0023 Å’

Δd=0.0065 Å’

integrated counts

2800 n/s

180 n/stotal   17700 n/s

flux at sample 5.8*106 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

2000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

2.18 2.2

1 1.05 1.1 1.15
0

1400 cts/s

Δd=0.019 Å’

integrated counts

35800 n/s

Δd=0.0062 Å’
total   231000 n/s

flux at sample 7.0*107 n/s/cm2!

Na2Ca3Al2F14%%cubic%(l213)%a%=%10.257(1)%Å%%

D20%

ILL%

flux at sample 4.5*107 n/s!

0 1 2 3 4 5 6
d / Å’

0

1000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 p
er

 1
0-3

Å
’]

  

2.18 2.2

1 1.1
0

500

Δd=0.02 Å’

integrated counts

10000 n/s

total   97000 n/s

42o%takeZoff%

flux at sample 1.0*107 n/s/cm2!

0 1 2 3 4 5 6
d / Å’

0

1000

de
te

ct
or

 c
ou

nt
s  

[n
/s

 /1
0-3

Å
’ ]

 

118

2.18 2.2

1 1.1
0

500
Δd=0.0019 Å’

Δd=0.017 Å’

integrated counts

1000 n/s

2350 n/stotal   24000 n/s

118o%takeZoff%

Sample%%%%0.8%cm3%

Efficency%%0.64%(1Å)%

Solid%angle%0.28%

Sample%%%%%%%0.8%cm3%

Efficency%%%%0.36%(1Å)%

Solid%angle%1.41%sr%

Sample%%%%0.8%cm3%

Efficency%%0.64%(1Å)%

Solid%angle%0.62%

D20 

Brightness%

Powder Diffraction at the ESS �

high flexibility in trading resolution versus intensity�
ideal peak shape�
using the intense cold spectrum with best ever resolution �
multiple length scales 0.01 Å-1 < Q < 16 Å �
�

time – wavelength resolution!

1 10
0,0001

0,001

0,01

0,1

  λ

Δ λ / λ

/%Å%

Powder%diffrac@on%
POWGEN%

SHRPD%

ESS%%%75%m%

10%µs%

1%ms%pulse&shaping&
&choppers&



ESS-SAC10 2014-02-05!

Powder Diffraction 
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1.2.3 Instrument overview 

MODI will operate with wavelengths in the range from 0.7-5 Å, with the major modes of 
operation requiring wavelengths in the 1-3 Å range, and so a view to the thermal moderator 
is preferred. MODI has a primary flight path length from the moderator to monochromator 
assembly of 45 m, a secondary flight path length to the sample of 3.5 m and a sample to 
detector path length of 1.5 m. This gives a total flight path length of 50 m and is dictated by 
the requirements of the multiple wavelength diffraction mode described previously. A second 
option with a 2.5 m sample to detector distance is presented later, but with no changes in 
the total flight path length. The monochromators will have continuous vertical focussing and 
several monochromators will be available (currently foreseen as HOPG, Cu and Ge). 
Continuous take-off angles with respect to the monochromtors will be available in the range 
40-120°. The instrument has the standard focussing geometry employed by all 
monochromator-based instruments and, therefore, only has a detector on the focussing side 
of the instrument. The detector coverage is approximately ±10° out of the scattering plane, 
160° total scattering angle coverage and a required angular resolution of 0.1°, to match the 
requirements of restricted geometry sample environments, collection of a full diffraction 
pattern in real-time and the necessary angular resolution for structural studies. The largest 
practical beam size at the sample position is 4 cm height × 1.5 cm width, controlled by 
automated slits. A radial oscillating collimator for suppression of parasitic scattering will be 
available.  A generic overview is illustrated in Figure 6. 

MODI will offer several modes of operation: 

Mode 1: High flux, low take-off angle setting using HOPG(002).  

Mode 2: variable resolution and take-off angle settings using Cu and Ge monochromators. 

Mode 3: Single wavelength mode using HOPG(002), Ge and Cu monochromators. 

Mode 4: Multiple wavelength mode using HOPG(002), Ge and Cu monochromators. 

 

Figure 6 Schematic instrument layout (not to scale) with major components marked.  
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high resolution (HR) 1+2 - 15 x 80 no 0.1 

multiplexing (MHR) - 280 Hz 10 x 80 no 0.07 

multiplexing (MLR) - 70 Hz 40 x 80 no* 0.27 

(*) vertical focusing is possible for the detectors near 2=90o. 

Quantitative characteristics for the proposed instrument in various operation modes were 
obtained by MC simulations. Detailed description and results are attached in Appendix 2.  

The neutron fluxes and resolutions for the above operation modes are summarized in Figure 
1.2.13 together with similar data available for some other engineering diffractometers. 

 
Figure 1.2.13. Simulated time-averaged flux at the sample as a function of resolution for different 
operation modes of the proposed instrument (all blue points). Data available for the VULCAN (SNS) 
and STRESS-SPEC (FRMII), TAKUMI (JSNS) and ENGIN-X (ISIS) are shown for comparison. 

As for the ESS data, resolutions were evaluated from the peak width of the Fe (211) 
diffraction line simulated for the detector bank at 2=75o …  105o. For the other instruments, 
we also show simulated data (when available) or the data from the instruments web pages. 
It should be stressed out that this comparison is very approximate and does not allow for 
direct calculation of count rates at a given diffraction line. A more detailed analysis is 
necessary, which requires knowledge of the integrated source pulse brilliance at given 
wavelength and PSC set-up. An example of such comparison is given in Appendix 2, 
Example 1, which demonstrates, on comparison with experimental data, that the expected 
high flux allowing very fast measurements are realistic. Counting times shorter than 1 s can 
be reached in the HR, HF and MLR modes with focusing optics. Single pulse measurements 
(sampling at 14 Hz) should even be possible under favourable conditions. 

Figure 1.2.13 clearly shows excellent performance of the proposed instrument in two 
areas: 
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Figure 1.2.1. Schematic drawing of the instrument layout with key components. 

 

1.2.3 Source and bi-spectral extraction optics 

The multichannel supermirror guide studied by C. Zendler et al. [1] is proposed as a solution 
to bi-spectral extraction. In our case, this component consists of m=4 mirrors on 0.5 mm 
thick Si substrate. The component geometry is then fully defined by the crossover 
wavelength c=2.35  Å  between  the  cold  and  thermal  spectra,  the  separation  between  the  
two moderator centres (D=0.13 m) and assumed length of the mirrors, L=0.5 m. Then we 
arrive at the inclination angle, 𝛼 = 𝑚𝜆௖   × 0.1௢ = 0.94௢ and distance from the source, 𝑑଴ =
0.5  (𝐷 𝛼⁄ − 𝐿) = 3.7 m. Further optimization by simulations indicated an improvement of 
transmittance if the multichannel guide was convergent at an angle of about ~ 0.75 deg. 
About 7 mirrors are needed to cover the beam width at the given distance (Figure 1.2.2). 
The simulated efficiency - the ratio between transmitted intensities with and without the 
blades in the direct beam - is about 80% for both thermal and cold neutrons. 

 
Figure 1.2.2. Geometry (top view) of the bi-spectral extraction multichannel (m=4) guide, and a 
sample of simulated neutron trajectories from the cold and thermal sources. 

1.2.4 Neutron transport 

Supermirror neutron guides are planned for neutron transport from the bi-spectral extraction 
optics over the distance of about 155 m. The proposed concept results from both analytical 
considerations and optimization by MC simulations. We assume m=4 coating, except for the 
long curved guide, where the side walls can have m=3 coating, or even m=2 with a minor 
loss of performance. Further optimization of mirror coating with respect to the guide cost is 
envisaged before construction, however the above values are taken as a model to show a 
viable guide concept and its performance. 

The constraints to be considered are twofold. First is the maximum width of the beam of 
about 20 mm at the pulse shaping chopper. This value has been chosen as a compromise 
between the closing time at the maximum possible rotation speed of the chopper and the 
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Homogeneity of the 
material state within the 
gauge volume 

The Gleeble manufacturer 
offers several technical 
workable solutions e.g. 
different grips, sample 
design to achieve sufficient 
homogeneity of the sample 
state in the examined gauge 
volume, thus gauge volumes 
from 100 mm3 to 1000 mm3 
with constant temperature 
±5 °C are standardly 
achievable. Higher 
temperature gradients 
should be expected for 
materials with high thermal 
conductivity e.g. tungsten 
and copper based alloys.     

 

Operation risks 

A risk linked to the Gleeble frame movement and related sample movement due to the high 
accelerated loading was although carefully discussed with the manufacturer engineers. The 
solutions (already tested) with compensation system can be designed to stabilize the Gleeble 
frame if needed.  

Transportation of the Gleeble simulator from its docking station position to the sample area 
on movable platform system equipped with air-pads for long way horizontal movement is 
foreseen. Special built-in actuators will be able to move the Gleeble ±3 cm vertically and ± 
5 cm horizontally to position it accurately. 

A possibility to operate the Gleeble in its docking station (to prepare the experiment off beam) 
was envisioned as technically feasible since Gleeble supporting components as e.g. aired 
cooled water chiller, hydraulic power unit, air compressor can be placed more than 10 meters 
away and power cables and pipes can thus be plug in at two different places easily. A vacuum 
pump unit can be designed to be smaller or to be split and positioned partly on main loading 
unit. A digital control console will be fully integrated to the main loading unit. The Gleeble 
control software is already ready for envisioned remote control operation. 

In order to minimize risks associated with the neutron radiation and activation of system 
components including pressurized oil, components placed inside the vacuum chamber e.g. 
grips, jaws will be sufficiently shielded with cadmium or/and boron oxide. Since the actuator 
is placed far from the incident beam, no risks in the activation of the pressurized oil are 
seen. 

 

 
Figure 1.3.1. 3D visualisation of Gleeble simulator with General 
purpose MCU surrounded by proposed neutron detectors (1.2.6) 
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VOR 

Tempus Fugit 

A single Double Rotating-Crystal Monochromator 

•  Two arrays of   7  rotating cylinders each 
 
•  Each cylinder contains a    16 x 2 x 0.2 cm3  HOPG crystal 

with   0.5° mosaicity,  0.7 reflectivity  
 

•  Total surface of each array:  16 x 14 cm2 

Venetian blind 
configuration 

Main features: 
Primary guide of moderate divergence (0.4°) 

Double rotating-crystal monochromators for time focusing. Up to 6 devices for RRM 
Sample beam shifted from the primary beam: reduced background 

Large sample area for a “smart” sample environment 

5  HOPG 
Crystals 

The first prototype 

40 x 20 mm2 
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These design parameters are achieved by the following characteristics:  
 

• bispectral beam extraction of wavelengths between 0.8 Å and 20 Å to enable the large dynamic range 
• total instrument length of 155.3 m resulting in a bandwidth of ∆λ<2Å, which is perfectly suitable for 

polarization, employing super mirrors for cold and 3He spin filters for thermal neutrons, 
• neutron guide system based on two ellipses, with optimized brilliance transfer of above 85% and 

homogeneous beam and divergence profile for a 1 x 3 cm2 beam spot at ± 1° divergence, 
• adaptive collimation and flux concentrator for smaller samples, 
• avoidance of direct line-of-sight by T0 chopper, beam catcher in first ellipse and kinked ellipses, 
• versatile chopper system with a fast spinning counter rotating monochromating disc chopper pair M 

(maximum frequency 350 Hz, 700 mm diameter) located 1.3 m downstream of the sample and a 
pulse shaping chopper pair P placed 50 m downstream of the M chopper. The chopper system is 
completed by two 14 Hz disc choppers for bandwidth selection at 20 m and 24 m from the 
moderator, 

• a sample-to-detector distance of 4 m required to match the energy resolution of the primary 
spectrometer of ∆E/E < 1 %, 

• adaptive RRM employing a newly developed fan chopper, 
• PA with a wide angle 3He filter cell with variable pressure in a “magic PASTIS” magnetic system, 

which provides for a homogeneous field configuration. 
 

The performance of T-REX has been benchmarked against existing state-of-the-art TOF-spectrometers by 
ray tracing simulations for standard instrument configurations. The gain factors for T-REX range between 6 
for monochromatic mode to 102 for maximal repetition rate multiplication:  
 

Instrument LET IN5 CNCS AMATERAS 
gain factor monochromatic mode 18 11 6 12 
gain factor including RRM 40 102 54 46 

  
In summary, T-REX will feature unprecedented four dimensional reciprocal space coverage, 

make PA for chopper spectrometer a standard tool and outperform existing instruments by a large margin in 
signal-to-noise-ratio. This is a safe bet for new scientific breakthroughs. 

 

Figure 0.1  Schematics of the neutron guide and chopper system together with a path-time-of-flight diagram 
of the proposed instrument T-REX.   
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Figure 2: Time-distance diagram of the instrument. The pulse shaping chopper pair selects a slice of the source pulse 

(depending on the desired energy resolution) which will be delivered to the FO/M-chopper system at 115 m. Two band 

width choppers (BW1/BW2) ensure that no frame overlap or cross talk between successive source pulses occurs. The 

FO/M-chopper system is used to set the resolution and the operation mode, i.e. to select the number of pulses impinging 

on the sample. 

Primary and secondary spectrometer are designed to work in balanced conditions. The 
secondary spectrometer will have a flight path of 4 m and a detector angular coverage of 15 
– 140°. The waiving of more angular coverage yields to easy access of the sample area 
which is important in view of specialized sample environments or secondary characterization 
of the sample online.  

Chopper system 

The chopper system consists of a cascade of seven chopper disks. The operation parameters 
are given in Table 1 and the functionality is as follows: 

- Pulse shaping counter rotating chopper pair at 7 m and 7.025 m from the source (P
chopper). For a clean resolution function the time aperture will be restricted τP = 
1000 Ss (FWHM) to minimize effects from the asymmetry (in time) of the source 
pulse which eventually would be mirrored in the resolution function of the 
instrument. For high flux, low resolution measurements, the entire source pulse can 
be chosen.  

- Band width chopper. The two band width (BW1/BW2) choppers prevent overlap and 
cross talk between subsequent source pulses without restricting the natural 
wavelength band of the instrument. Each rotates with the source frequency. For the 
McStas calculations the position were set to 17.53 and 20.71 m, respectively, but 
these are generic values which are not crucial for the instrument performance.  

- Frame overlap chopper (FO) at 114.95 m: This chopper is located just in front of the 
monochromatizing chopper systems and is used to adjust the number of pulses (per 
source time frame) in multi energy mode. Its rotation speed is adjusted with the ratio 
R according to fFO = (R1)/R x N2 x 14 Hz where (R1)/R x N2 is an integer value and 
fM = N2 x 14 Hz is the rotation speed of the Mchopper pair.  
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A Fan chopper with adjustable blades 

Frequency: 14 Hz 

! Mechanical parts manufactured 
! Drives procured 
! Control Hardware procured 
! Assembly March ’13 

60 mm 7cm 

60cm 

M. Russina, F. Mezei, J. Phys.:  
Conf. Ser. 251 (2010) 012079 

22 
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     Ronnow – Lund 2013                       Slide 9   

•  Non-equidistant Rowland focusing 
•  Distance collimation ⇒  
•  better resolution than standard TAS 
•  Large PG mosaicity (60') ⇒ 
•  Multiple energies for each analyser 
•  Adjacent detectors record different E 

⇒ 2.7 x neutrons / better resolution 

•  10 analyzer banks in series 
•  PG transmission 98-99% at 5 meV  
•  Ef = 2.5 – 8 meV; 
•  2nd order: 10-32 meV 

•  Cross-talk shielding inside tank 
 
 

                      CAMEA concept, analyzers 

MXType.Localized 

Document Number MXName 

Project Name CAMEA 

Date 01/11/2013 

  
 

15(37) 

 

Figure 5: Left: A vertical cut of the secondary spectrometer tank. The sample is at 
the left, and the neutrons travel from there through the filter. Then the neutrons 
pass through (possibly) several single-focusing analyser arrays, until scattered 
towards the detectors. Right Technical drawing of the tank. 

 

 

 

Figure 6: Illustration of analyser layout. The analysers are screwed into Si wafers 
that are mounted in an Al frame. Each Si wafer can be rotated manually. The 
individual PG crystals are aligned to the Si beforehand width small Al spacers if 
needed. The actual analysers will have between 7 and 11 wafers with each 3 to 5 
analyser crystals depending on Ef. 
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Prototype,"set&up 

• Mounted and tested at MARS@PSI 
λ Flux is 1·10-4 of the proposed ESS instrument 
λ Background-to-vanadium ratio is 2·10-4 in air (mostly electronic) 

• Back-end: 3  1.5x15 cm2 PG-analyzers, 9 detectors 
λ 2% of the proposed CAMEA back-end 
λ Alignment procedure established 
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Improved design of magnetic coils 

Superconducting coils 
Fully compensated 

Strategy ! Optimized coil geometry for maximally     
                    reduced field inhomogeneity   

0.
68

 m

coil assembly
neutrons

sampleshortyï1

04.1 3.3 0.96 ï0.2
flipper/

[m]
flipper//2

0.
29

 m

detector analyzer

Compared to IN15: 
Larger guide:  flux gain 3-4 
Larger Δλ:   flux gain 5 
Improved coils:  field gain 2-3 
Total gain factor: ~100 
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Expected Proposals in 2014-15 Round 

•  Magnetism single-crystal diffractometer (ESS,FR) 
•  Miracles: Backscattering spectrometer (DK,ESS) 
•  Vibrational spectroscopy (IT) 
•  Resonant spin-echo (DE) 
•  General-purpose fundamental physics beamline (ESS) 

•  + resubmissions from current round 
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Proposal Review Process 
•  Proposals sent for internal review 

–  Overall: Ken Andersen, Arno Hiess, Oliver Kirstein, Mark Hagen, Sindra 
Petersson 

–  Technical: engineering, choppers, detectors, neutron optics, electrical 
engineering 

–  produce written internal reviews 
•  Proposals sent for STAP review 
•  Proposal review meeting 

–  Chaired by STAP 
–  Presentation of internal reviews 
–  Discussion can be direct. Disagreements need to be addressed 

•  The preliminary review report (audience is proposers) 
–  As soon as possible (15th Feb latest) 
–  Recommendations on changes 
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Proposal Review Process 
•  Proposals sent for internal review 

–  Overall: Ken Andersen, Arno Hiess, Oliver Kirstein, Mark Hagen, Sindra 
Petersson 

–  Technical: engineering, choppers, detectors, neutron optics, electrical 
engineering 

–  produce written internal reviews 
•  Proposals sent for STAP review 
•  Proposal review meeting 

–  Chaired by STAP 
–  Presentation of internal reviews 
–  Discussion can be direct. Disagreements need to be addressed 

•  The preliminary review report (audience is proposers) 
–  As soon as possible (15th Feb latest) 
–  Recommendations on changes 

•  Proposal resubmission 31st March 
–  Produce final review report (audience is SAC) 
–  No traffic light. Just clear recommendation on construction 

•  SAC meeting in May 
–  Presentations by proposer, STAP chair, ESS management 
–  SAC gives high level ranking 
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Format of May SAC Meeting 

•  Assumption: all of SAC see all proposals 
•  2013 Format:  

–  1:30 hours per proposal 
•  Proposal presentation: 20+10 minutes 
•  STAP review: 20+10 minutes 
•  ESS review: 10 minutes 
•  Discussions: 20 minutes 

•  Short Format:  
–  1:00 hour per proposal 

•  Proposal presentation: 10+10 minutes 
•  STAP review: 10+10 minutes 
•  ESS review: 10 minutes 
•  Discussions: 20 minutes 

•  Poster sessions for more detail and discussions 
–  1 hour for 4 proposals 

•  Mix & Match:  
–  Short/Long formats: x16 proposals = 2-3 days 
–  Poster session: 0.5 days 
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Format of May SAC Meeting 

May Meeting September(?) Meeting 
 
Option 1 

16 proposals in 2-3.5 days  
Final Recommendations 

 
Option 2 

8 proposals in 1-2 days 
Final Recommendations 

8 proposals in 1-2 days 
Final Recommendations 

 
Option 3 

16 proposals in 2-3.5 days 
Identification of critical issues 

Deal with critical issues 
Final Recommendations 
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Instrument Concepts Overview 
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