Proposals of the experimental stations and

related moderators at DNS-1V

< A variety of neutron spectrometers
<+ ldeas, inspired by the IBR-2 experience

< The basic set of TOF-spectrometers at DNS-1V

<+ diffractometers

< small angle scattering stations
+ reflectometers

<+ inelastic scattering stations

< radiography stations

<« Moderators: preliminary design (temperature, shape, size ...)
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Different requirements for different topics (courtesy A. loffe)
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Some definitions

014 300 K

Maxwellian distribution (Flux density):

@ (1) = 20,(A,*25)-exp (- A2/A2) [n/cm?/s/A]

Neutron flux, a. u.

Total flux: D, :J‘(I)(}\‘)d}\‘ [n/cm?/s] W0 e e e
Wavelength, A

Isotropic neutron flux ®, [n/cm?/s] nfrom 1 cm?in1sinto 4 sr
2w equivalent flux ®,, [n/cm?/s] = @, /2 nfrom 1 cm?in1sinto 2m sr
Brightness ®; [n/cm?/s/sr]=®,/2n nfromlcm?inlsinto 1 sr
Intensity | [n/s] = ®\(S,,,,¢/27L?)-Se,m natsampleinls
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Effective flux: D= D, T(A)e(h) (flux-guide transmission - detector efficiency)
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The basic set of neutron TOF spectrometers

Moderator
Instrument Main issue T,K Size

1. Material science®) Internal stresses 300 K

2. High-resolution® Crystal structure 300/80 K

3. High-intensity In situ, real-time 80 K

4. High-pressure Micro samples 80 K

5. Magnetic Magnetic structure 30 K

6. Direct geometry-1**) General purpose 80 K

7. Direct geometry-11***) General purpose 30 K

8. Inverse geometry Molecular systems 80 K

9. High-resolution General purpose 30 K

10. High-intensity-1| In situ, real-time 30 K

11. High-intensity-11 Micro samples 30K

12. Horizontal plane General purpose 30 K

13. Vertical plane Liquid media 30K

14. “White” beam General purpose 30 K

15. Energy dispersive Complex media 30 K

*) Fourier chopper

**) Fermi chopper

***) Set of choppers




1.0
Moderators for DNS-1V j
a5 d 300 K
Moderator Temperature  A-range @ 06 .
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Tangential Wavelength, A
Tangential: Radial.
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Lower fast neutrons background
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Higher neutron flux, k =2 =+ 3

Larger number of beam-lines
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For A > A, not the whole
moderator surface is used
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Maxwellian flux at pulsed neutron source
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Preliminary design of moderators at DNS-1V

Core +
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Moderators inside reflector

Courtesy E.P.Shabalin
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Moderator — neutron guide design

Moderator

Xmax = Yor'Lg = 1.2:10°:m-L A = 0.24-L -,
form=2,L,[m]

>, if A >y, = a/(0.244-L ) = dalL

Xmax

guide B B
L, hm [A]l=2a[cm] for L, =2 m
150 ; -
ESS: moderator - guide design, L, =2 m
E
iz 1009 moderator .
8 guide
i .l
g 0 < >
S >2m
504
distance, mm
g —_— — _,._,/ o
SEAr—
. . . oN - d b £, _ —
ESS: Bi-spectral extraction by & (10-12)cm

m=4 guide. L, =4 m




Moderators: size restrictions, 1D case

lModerator-s
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Maximal wavelength, A, as a function
of the moderator size for L, =2 m.

If A > A, the flux does not grow up.
For2a=10cmand m=2,4,=10 A.
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Moderator visible size as a function of
wavelength for m = 2 and 4.

For 2a=10cm, Lg=2mand m = 2 the
flux does not grow up after »,=10 A.
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1D case
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Moderators: comparisons
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Moderators: preliminary calculations (Bodnarchuk, Sadilov)

Moderator: a=>5,10,15,20cm, b=20cm.
Neutron guide: m=2,S=5x5cm? Neutron guide issetin L =2 m.
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Intensity as a function of wavelength
for fixed b =20cm, a =5, 10, 15,20 cm
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(blue) and a =20 & 10 cm (red) are
compared.
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The basic set of neutron TOF spectrometers

Moderator
Instrument Main issue T,K Size
1. Material science®) Internal stresses 300 K Small
2. High-resolution® Crystal structure 300/80 K Small
3. High-intensity In situ, real-time 80 K Large
4. High-pressure Micro samples 80 K Large
5. Magnetic Magnetic structure 30 K Large
6. Direct geometry-1**) General purpose 80 K Large
7. Direct geometry-11***) General purpose 30 K Large
8. Inverse geometry Molecular systems 80 K Large
9. High-resolution General purpose 30 K Small
10. High-intensity-I In situ, real-time 30 K Small
11. High-intensity-11 Micro samples 30K Small
12. Horizontal plane General purpose 30K Small
13. Vertical plane Liquid media 30K Small
14. “White” beam General purpose 30 K Small
15. Energy dispersive Complex media 30 K Large

*) Fourier chopper

**) Fermi chopper

***) Set of choppers
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Spectrometers — Moderators: Optimization task

. The basic set of spectrometers can include 15 (16) the most called-for

Instruments, with ~10 additional ones as the second stage

. Spectrometers at moderators: 1 (2) — thermal, 5 - cold, 9 — very cold

. Moderator size: 8 — small (=10 x 10 cm), / — large (=20 x 20 cm)

. The optimal “Moderator — NG” distance is around L = (2 +3) m

. Instruments can be grouped to take a full advantage of moderators

15



