Vitess sample exercise

Task 1: Powder sample reconstruction with fixed wavelength

Create an instrument comprising a constant source, a curved guide, a collimation system consisting of
two slits followed by a powder sample and a detector. Reconstruct the powder spectrum using the
eval_elast module. Why do the reconstructed peak intensities vary? Look up the help on the
sample_powder module and figure out the main dependencies of the scattering probability. Try also
varying the waveband range or the reference wavelength in the eval_elast module.

Details:

Source: A disc with 12 cm diameter emitting neutrons between 1.98 and 2.02 A, 150 cm distance to the
guide, use at least 5e7 trajectories.

Guide dimensions: 6x6 cm? cross section, length 20 m, curvature radius 1000 m.

Coatings:m=3

Slits: 1st slit: 2(width)x4(height) cm?, 1 m away from the guide exit; 2nd slit: 1x4 cm? 3m away from the
first slit

Sample: powder sample module, details see picture (input files provided):

—

Module 11 sample_powder

sample f1ile|SynE pow Browse iElrowseNl Edit |
Theta [deg] 180 drheta [degl |75 Phi [degl|n

drhi [deg] 3.5 repetitiun5|1 colour |1
incoherent = treat all g

scatteri ng neutrons

Detector: cylindrical detector, details see picture:



Module 12 detector

General detector geometry
array (first or intermediated part) [

geometry cylindrical _.Al type areaholume —i usage normal —-Al

repetition|y detect color 4 add color |1
phi [deglo theta [deg] g0 distance [cm]|150
height [cm]l |15 width [cm] 400 thickness [cm]|q

number number ’— number ,—
of rows!1® of columns /1600 of Iaxyers1
hor. resolution [cm] g vert. resolution [cm]|p resolution in x [cm]|p
efficiency

modifyer 0.8
effg(aim.:':g,l Browse ElmwaeNI Editl
absorber /converter type ogther — |

as pressure [bar] or ,— gas temperature [kK] or ,—
suglid layer thickness [cm] 4 atom density (solid) [10A27 1/mA3] 293

Evaluation for elastic scattering: eval_elast, details see picture (syn_info file provided):

| Module 10 eval_elast

evaluation ?
parameter d-spacing [A] —

sSpectrum

f1-|e|eval_syn_sample.eva Browse |Elr0wseN| Edit | Plot i — | ¥ AutoPlot
i"te"SfiiﬁYe|eva|_syn_result.eva Browse |Elr0wseN| Edit |
T-fn%f-|oe|9yn_info_eva Browse |Elr0wseN| Edit |
TSRO pa, AT, o R

increase to dead-spot ,7
next bin[%] [J‘Eg]

probability exclusive Scattering axis
weight Y85 — counts "0 — of the sample "ome —

time of correct tof

flight "o =~ to distance "0 —~
flight ,7 sample-detector litime offset EMSllﬂi
path Pcm] istance [cm]
reference —— time interwval time interwval
wavelength [A]! begin [ms] -1.e10 end [ms] 1.e10

Monitors: 2D position, 2D divergence in front of the first slit

Task 2: Powder sample reconstruction with variable wavelength

Use the instrument built in the previous task and add a pulse shaping disc chopper. The chopper is used
to create a short pulse and thus encode the wavelength information in the time of flight of neutrons. The



eval_elast module should be switched from reconstruction using a reference wavelength to use the time
of flight information. What is the correct distance to enter as flight path and sample-detector distance?
Why do the reconstructed peak intensities vary much stronger now?

Details:
All as before, in addition:
Source: Change the window to 2x2 cm, waveband 1 -9 A, time 0 to 4 ms, use at least 5e7 trajectories.

Disc chopper: Location at 1.5 m away from the source, frequency: 15000 rpm, offset: -80°, distance to
previous module: 0, number of eq. windows: 1, set zero time: yes (what happens if you change to “no”?),
input file: disc radius 40 cm, vert. axle 33, hor aisle 0, window pos 140°, window height: 14 cm, window
width 10° (check with the help file!).

Monitors: Wavelength monitor after chopper; wavelength, 2D lambda vs tof monitor after slits, 2D
lambda vs divy monitor after detector.

Evaluation for elastic scattering: eval_elast, details see picture:

Module 14 eval_elast

evaluation e A=

parameter
Spec':friu1me|BV3|_95’”_93WP|9-9“'3 Browse IBrowseN! Edit | Plot I s | W AutoPlot
intensfi_l_t e|syn_result_eva Browse IElrowseN! Edit ]
i1="1'f‘|0ei5)’”_i”f0-9\"3 Browse IElrowseN! Edit I
ot BinsBOONN  [a, 1/Ar Gegi BN pa, o/ eg) MR

increase to dead-spot ,7
next bin[%] [‘reg]

probabilit exclusive scattering axis
weight Yes — counts "¢ -~ of the sample None —

time of correct tof
flight Yes —~ to distance " —
patfﬂ IPch"::] __ e ilset—;i'it:c[tcun:] 0 time offset [ms]|)

reference li time interval li time interval li
wavelength [A] begin [ms] -1.e10 end [ms] 1e10



Task 3: Sample environment

Add a sample environment (SE) to the instrument built in the previous task to study the effect of the
background coming from scattering in the SE. Due to the modular structure of VITESS meaning that
modules run independently of each other, two SE modules need to be included, one before (for
incoming trajectories) and one after the sample (for trajectories to undergo scattering in the SE after
diffraction in the sample). Trajectories coming from the SE can be marked with “color” and displayed
separately by eval_elast.

Details:

SE module before the (input files are provided):

1 source_const_wave i I_ﬂ:{ l— Module 11 sample_environment

2 chopper_disc = I.ﬂ:i parameter fileACont env Erowea | Brovimahl| B
3 mon1_lambda — I_ﬂ:{ —_)x [emlfi0 y [emlfoo z [emlfpo
4 guide =i I_!]:j colourly

5 mon2_pos —i | 2= dir

6 mon2_div — I_!]:j

7 slit =] I_ﬂ:{

8 slit — I_ﬂ:{

9 mon1_lambda — | 2l
10 monitor2p — I_!]:j
11 sample_environment —i I_ﬂﬂ
12 sample_powder — I_!]:j
13 sample_environment —i I_ﬂ:{
14 detector — I | =

Sample (input files are provided):

| Module 12 sample_powder

sample file|SynE reduced pow Browse |E|rowseN! Esitl
Theta [deg] |30 dTheta [deg] |75 Phi [degl|D
drhi [deg] |35 repetitiop colour |

incoherent

scattering " —!

treat all
neutrons Y©3 —'l

SE module after the sample (input files provided):



1 source_const_wave i Iﬂﬂ [ Meodule 13 sample_envirenment

2 chopper_disc — Iﬂﬂ parameter file[AuCont.env Browse |BrowseN| Edit
3 moni_lambda - I_ﬂﬂ ¥ [(m]lr z [(m]’r
4 guide = I-ﬂﬂ colour 4

5 mon2_pos = I_ﬂﬂ

6 mon2_div —_ I_ﬂﬂ

7 slit = I_ﬂﬂ S

8 sTit = I_ﬂﬂ

9 monl_lambda = Iﬂﬂ
10 monitor2p — Iﬂﬂ
11 sample_environment — Iﬂﬂ /
12 sample_powder = I_ﬂﬂ
13 sample_environment — I_ﬂﬂ

eval_elast: Create three eval_elast modules with different output file names and monitoring following
color values: 0 for scattering from sample only, 4 for scattering from SE, -1 for all.

Task 4: Reflectometry sample

Create an instrument with a constant source, a chopper at 150 cm (as in tasks before), a collimation
system consisting of 2 slits, a reflectometry sample, a detector and the eval_elast module. Reconstruct
the (not normalized) reflectivity spectrum of a D20 sample. What happens if you switch on the
incoherent scattering?

Details:

Source: Source size 2x4 cm?, window 2x2 cm?, waveband 1 -9 If\, time 0 to 4 ms, use at least 2e8
trajectories.

Chopper: at 150 cm, parameters as before
Slits: Slit 1: 10 m away from the chopper, 1x2 cm?; Slit 2: 2 m away from slit 1; 0.25 * 2 cm

Sample: sample_reflectom module, input files provided



Module 12 sample_reflectom

paramei':tie_lre |reﬂ_ref

rEf1ECt".rf‘1-t1\;|D20_dat Browse IEIrowseNl
axis of
mode sample —i| rotation £ =

reflection li
angle [deg] 3

Browse IBrowseNl Edit I

Offspecular scattering

offspecular scattering Of _.il

Incoherent scattering

H "
Incoherent scattering On — D First select ”Of

Incoherent pathlength|5 37
Detector distance|{50 Detector widthi4Q Detector height [4(
Norm factor|QQ

Detector:

| Module 14 detector

General detector geometry
array (first or intermediated part) [

geometry flat —l| Type arealvolume —l| usage pormal —l|

repetition|q detect color |4 add color |1
phi [degl|n theta [deg]|s distance [cm] 150
height [cm] |50 width [cm] 50 thickness [cm][q

number ’— number ’— number ’—
of rows 200 of columns 200 of 'Iaq»,rerspI
hor. resolution [cm] | vert. resolution [cm]|) resolution in x [cm]|p

efficienc ’—
mudifyg:' 0.3

efff-lcaim:r::}| Browse |ElrowseN| Edit |
absorber /converter type gther I
as pressure [bar] or ’— gas temperature [K] or ,—
st?h'd layer thickness [cm] 4 atom density (solid) [10A27 1/mA3] 233

Eval_elast:



Module 16 eval_elast

ev;;ru;r:eltu:r momentum transfer Q [1/A] —d

sSpectrum

fi'le‘e"“'_mﬁsample,eva Browse |Elr0wseN| Edit | Plot | - | ™ AutoFlot
intensit

fi'ﬁg‘ Browse |Elr0wseN| Edit |

1'n_fu Browse |ElrnwseN| Edit |

file

number minimum maximum
of bins 100 [A., 1/A, deg]!0 [A. 1/A, deg] /05
increase to ’— dead-spot ,—
next bin[x] [tfeg]
probability = exclusive = Scattering axis —
weight V&S counts "9 of the sample V
time of correct tof
flight ves —~ | to distance "9 —~

flight sample-detector ,7 - ,7
path I_gcm]i istance [cm] 0 time offset [ms]|o

Monitors: Wavelength and time of flight vs wavelength after slit2; Horizontal divergence monitor after
sample (check if the horizontal divergence = 6 °); 2D position after detector



