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In this session:

*k Overview of existing Source and Monitor components
**  Detailed description of the most commonly used ones
** How to ‘call’ them into a *.instr file

** Practical Exercise using sources and monitors

IMPORTANT:

component documentation, e.g.
http://www.mcstas.org/documentation/manual/mcstas-2.3-

components.pdf

- is also distributed with your McStas installation - mcdoc -c

The component documentation along with the “mcdoc
component_you are searching for” command, are your best fri¢

when using McStas (73 e

),/ SOURCE
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http://www.mcstas.org/documentation/manual/mcstas-2.3-components.pdf
http://www.mcstas.org/documentation/manual/mcstas-2.3-components.pdf
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 Mathematical:

- Source_simple.comp

- Source_div.comp

Reactors :
' Pulsed sources:

Source_Maxwell _3.comp

ESS moderator.comp
Source _gen.comp

Moderator.comp

SNS_source.comp (*) Source_gen4.comp

Source_multi_surfaces.comp (*)

ISIS_moderator.comp (*)

(*) contributed (can be found in /mcstas/installation/folder/contrib ) 0T
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Sources

Typing “mcdoc”, mcdoc source” or “mcdoc moderator” in your — S
command shell, will reveal a list of available sources and modera "j;«@_
Or you can search in the directories ‘sources’, ‘contrib’, and ‘obs¢

Components and Instruments from the Library for McStas

Names in Boldface denote components that are properly documented with comments in the source code.
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Sources
Name Origin \Author(s) Source Description
code

Adapt_check Risoe |Kristian Nielsen ’comp |Optimization specifier for the Source_adapt component.

Peter Willendrup and
ESS_butterfly DTU Esben Klinkby comp |ESS butterfly moderator

P Willendrup and E

Klinkby, February
ESS_moderator DTU 2014, derived from |comp |A parametrised pulsed source for modelling ESS long pulses.

K Lefmann

ESS_moderator_long
Moderator Risoe |KN , M.Hagen lcomp |A simple pulsed source for time-of-flight.
Monitor_Optimizer |[LL (France) |Emmanue1 Farhi lcomp |To be used after the Source_Optimizer component
Source Maxwell 3 [Risoe |K1m Lefmann lcomp |Source with up to three Maxwellian distributions

. . A component that optimizes the neutron flux passing through the Source_Optimizer
Source Optimizer |(LL (France) \Emmannel Farhi COMP i) order to have the maximum flux at the Monitor_Optimizer position.
ISource_mm [Risoe |Kristian Nielsen ’comp |Neutron source with adaptive importance sampling
ISource_dj IRisoe |KL [comp |Neutron source with Gaussian or uniform divergence
. Emmanuel Farhi, Circular/squared neutron source with flat or Maxwellian energy/wavelength

Source_gen ILL/Risoe Kim Lefmann comp spectrum
Source_simple Risoe |K1m Lefmann lcomp |A circular neutron source with flat energy spectrum and arbitrary flux
Virtual_input L E. Farhi comp Source-like component that generates neutron events from an ascii 'virtual source

o ~ - [filename.
Virtual output L E. Farhi comp Pfatector-llke <‘:omponent that writes neutron state parameters into an ascci-format
- — ~ © ['virtual source' neutron file.

(*) contributed (can be found in /mcstas/installation/folder/contrib )
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Typing “mcdoc”, mcdoc source™ or “mcdoc moderator” if
command shell, will reveal a list of available sources and moder
Or you can search in the directories ‘sources’, ‘contrib’, and ‘obs

Components and Instruments from the Library for McStas

—
-

B
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Names in Boldface denote components that are properly documented with comments in the source code.

Sources
Name Origin \Author(s) Source Description
code
Adapt_check Risoe |Kristian Nielsen ’mp |Optimization specifier for the Source_adapt component.
Peter Willendrup and
ESS_butterfly DTU Esben Klinkby comp |ESS butterfly moderator
P Willendrup and E
Klinkby, February
ESS_moderator DTU 2014, derived from |comp |A parametrised pulsed source for modelling ESS long pulses.
K Lefmann
ESS_moderator_long
Moderator Risoe |KN , M.Hagen |comp |A simple pulsed source for time-of-flight.
Monitor_Optimizer [LL (France) |Emmanue1 Farhi |comp |To b imi
Source_Maxwell 3 =
Source Optimizer |[LL (France) |Emmanuel Farhi comp ﬁ‘:)?
Source_adapt [Risoe |Kristian Nielsen ’mp |Neu
Souree iy Steady-state sources
j Reactors & PSI... )
Source_gen Kim Lefmann — - |spec (
Source_simple i i
Virtual_input ILL E. Farhi comp Sou
- — e = |[filen:
Virtual output L E. Farhi comp Pfatector-llke <‘:omponent that writes neutron state parameters into an ascci-format
- - virtual source' neutron file.

folder/contrib )
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Typing “mcdoc”, mcdoc source” or “mcdoc moderator”
command shell, will reveal a list of available sources and mode
Or you can search in the directories ‘sources’, ‘contrib’, and ‘obs

Components and Instruments from the Library for McStas
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-
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Names in Boldface denote components that are properly documented with comments in the source code.

Sources
. . Source ..
Name Origin \Author(s) code Description
Adapt_check Risoe |Kristian Nielsen ’mp |Optimization specifier for the Source_adapt component.
Peter Willendrup and
ESS_butterfly DTU Esben Klinkby comp |ESS butterfly moderator
P Willendrup and E
Klinkby, February
ESS_moderator i
K Letmann Pulsed sources
ESS_moderator_long
Moderator i
Monitor_Optimizer [ILL (France) |[Emmanuel Farhi  |comp [To b ( a | SO S N S source an d
Source_Maxwell 3 |Risoe |K1m Lefmann |comp |So! - . .
— . ~oof ISIS_moderator in the contrib
Source Optimizer |[LL (France) |Emmanuel Farhi comp in or —_
Source_adapt [Risoe |Kristian Nielsen ’mp |Neu Ca te g o ry )
ISource_dj IRisoe |KL [mp |Neu
. Emmanuel Farhi, Circular/squared neutron source with flat or Maxwellian energy/wavelength
Source_gen ILL/Risoe Kim Lefmann comp spectrum
Source_simple Risoe |K1m Lefmann lcomp |A circular neutron source with flat energy spectrum and arbitrary flux
Virtual_input L E. Farhi comp g?urce-hke component that generates neutron events from an ascii 'virtual source
— ename.
Virtual output L E. Farhi comp Pfatector-llke <‘:omponent that writes neutron state parameters into an ascci-format
- - virtual source' neutron file.
. H —
folder/contrib ) (7N eunorean
v | ) spaLLATION
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Source simple.comp

Parameters in boldface are required; the others are optional.
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| Name | Unit | Description

lradius |m [Radius of circle in (x,y,0) plane where neutrons are generated.
lyheight  [m |Height of rectangle in (x,y,0) plane where neutrons are generated.
lxwidth  [m Width of rectangle in (x,y,0) plane where neutrons are generated.
ldist g [m |Distance to target along z axis.

[focus_xw \ [m |Width of target

[focus_yh & Nm |Height of target

[EO Taev

[Mean energy of neutrons.

oE [meY,

||Energy half spread of neutrons (flat or gaussian sigma).

lambda0  |[AA\\

Mean wavelength of neutrons.

ldlambda  ||AA Wavelength half spread of neutrons.

|flux (|1/(s*cm™§2*st*energy unit)|[flux per energy unit, Angs or meV if flux=0, the source emits 1 in 4*PI whole space.

gauss 11 |Gaussian (1) or Flat (0) energy/wavelength distribution I
ltarget_index||1 relative index of component to focus at, e.g. next is +1 this is used to compute 'dist' automatically. |

(let us take a small break and investigate this)

What do we need the distance and target size for?
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0.5

Parameters in befdface are required; the gthefs are optional.

McStas

& Science & Technology Facilities Council

Name Unit _— | Des n
radius ~ |lm P [Radius of circle in (x,y,0) plane whereTicutrons are generated.
yheight [m |Height of rectangle-i#rt<y,0) plane where neutrons are generated.
xwidth et Wi fectangle in (x,y,0) plane where neutrons are generated.
dist <~ |m Distance to target along z axis.
focus_xw [Width of target
focus_yh |m |[Height of target
EO |meV [Mean energy of neutrons.
dE ] meV | Energy half spread of neutrons (flat or gaussian sigma).
lambda0  [[AA [Mean wavelength of neutrons.
dlambda  |[AA [Wavelength half spread of neutrons.
flux | 1/(s*cm**2*st*energy unit)| flux per energy unit, Angs or meV if flux=0, the source emits 1 in 4*PI whole space.
|gauss I |Gaussian (1) or Flat (0) energy/wavelength distribution
Earget_indexl 1 relative index of component to focus at, .g. next is +1 this is used to compute 'dist' automatically.

O SIS STFC McStas school April 2017 — P Willendrup
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Source simple.comp

Parameters in boldface are required; the others are optional.

| Name || Unit | Description

lradius |m [Radius of circle in (x,y,0) plane where neutrons are generated.

lyheight  |m [Height of rectangle in (x,y,0) plane where neutrons are generated.

lxwidth  [m Width of rectangle in (x,y,0) plane where neutrons are generated.

|dist ([m |Distance to target along z axis.

[focus_xw  [Im |Width of target

[focus_yh  [m |Height of target

[EO |meV [Mean energy of neutrons.

ldE |meV |Energy half spread of neutrons (flat or gaussian sigma).

lambda0  [[AA [Mean wavelength of neutrons.

ldlambda  ||AA Wavelength half spread of neutrons.

|flux (|1/(s*em**2*st*energy unit)||flux per energy unit, Angs or meV if flux=0, the source emits 1 in 4*PI whole space.

gauss 11 |Gaussian (1) or Flat (0) energy/wavelength distribution I
ltarget_index||1 relative index of component to focus at, e.g. next is +1 this is used to compute 'dist' automatically. |
Example:

COMPONENT my_simple_ source = Source_simple(radius=0.1, dist=2.0,
focus_xw=0.1], focus_yh=0.1, E0=14.0
dE=2.0)
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Monitor output PSD / Emon

Source simple.com

SO L gk LB O g

A Simple continuous source with flat energy/wavelength spectrum

psd [psd.dat]
X0=0.00144768; dX=4.99924; YO=—-0.000498265; dY=4.99846;
| . 1=3.13116 Err=0,000990164 N=1e+07 . |, .

emon [emon.dat] i
R Energy monitor o
f r .‘I [=3.13116 Err=0.000890164 N=1e+4+07 ; X0=14.0001; dX=1.15572; l
So — 1 L e ,
Z ' : - I T | 2
::ulj7 " i Q E
. - i | ?.’
Elﬁ Sy I | E
X position [cm] . i ] !
4o il
2 i | =
5 9 s
oL |

ER= =

Cj 1 1 | | 1 1 | | 1 1 1 1 I

10 15 20

Energy [mev] Lrantslou 10—Feb—-2016 12:50
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Monitor output PSD / Emon

Source simple.com

X0=0.00144768; dX=4.99924; YO=-0.000498265; dY=4.99846;

L 1=3,13116 Err=0,000890164 N=1let+07 | |

psd [psd.dat]

Y position [cm]
-5 0 5
\ !

I

—-10

X position [cm]

Intensity
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emon [emon.dat]
Energy monitor
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A Simple continuous source with flat energy/wavelength spectrum ="

3.12873 Err=0.000989937 N=0.99543e+06 ; X0=14.0006; dX=1.994"7
T T | T T T | T T T T I

0.04 0.06

0.02

Energy [meV]

20

Lrantslou 10—Feb—2016 I2:43|

McStas
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Source div.comp

Input parameters

Parameters in boldface are required; the others are optional.

Name Unit Description Default

xwidth |m Width of source

yheight |m Height of source

focus_aw||deg FWHM (Gaussian) or maximal (uniform) horz. width divergence
focus_ah | deg FWHM (Gaussian) or maximal (uniform) vert. height divergence
EO |meV Mean energy of neutrons. |
dE |meV |Energy half spread of neutrons. |
lambda0 ||Ang Mean wavelength of neutrons (only relevant for E0=0) |
dlambda |Ang (Wavelength half spread of neutrons. |
gauss |0l Criterion: O: uniform, 1: Gaussian distributions |
flux | 1/(s*cm**2*st*energy unit)| flux per energy unit, Angs or meV |

Example:

COMPONENT my_source_div = Source_div(xwidth=0.1, yheight=0.1,
focus_aw=2, focus_ah=2, EO=14, dE=2, gauss
o)
13 ISIS STFC McStas school April 2017 — P Willendrup . N s
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Source div

Source_div.comp
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easrddl A Simple continuous source with flat energy/wavelength spectrum =it

Energy monitor

[=0.487363 Err=0.000487363 N=1e+406 ; X0=14.0017; dX=1. 5; 150.487363 Err=0.000487363 N=1e406 T v A

g]

e [de,

Intensity

~—3

Y divergenc

0

Energy [meV]

Lrontsiou 10—Feb-2016 13:11
hdiv_mon [hdiv.dat]
horizontal divergence monitor

0.487363 Err=0.000487363 N=1e+406 ; X0=-0.0002718; dX=0.

Intensity
0.01

5x107°

horizontal divergence [deg]

14 1SIS STFC McStas school April 201 V

CArirrac and MAanitAre




& Science & Technology Facilities Council MCStaS

.y

-
—
=

ISIS STFC McStas training April 26th-28th 2017

€55

Source div

Source_div.comp So—
sgtetesdl A Simple continuous source with flat energy/wavelength spectrum a

Ene monitor
[=0.487124 Err=0.000487244 N 510 ; X0=13.9982; dX=1.992565; 1486963 Err=0.000487163 N=989917

g]

[dey

Intensity

Y divergence

». . ;::wmgmm’,iijl o
. Ry e <
15 20 . 0 /

Energy [meV] X divergence [deg]

Lrantsiou 10—Feb-2016 13:08
hdiv_mon [hd t]
horizontal di nonitor
0.487145 Err=0.000487254 N=99 ; X0=0.00087099; dX=0.84684]

Intensity

0
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Input parameters
Parameters in boldface are required; the others are optional.
[ Name Unit Description Default
lﬂux fle etr IName of a two columns [lambda flux] text file that contains the wavelength distribution of the flux in either [1/(s*cm**2¥%st)] or [1/(s*cm**2%st*AA)] (sce flux_file_perAA flag) Comments (#) and further columns are ignored. YNULL"
- [Format is compatible with McStas/PGPLOT wavelength monitor files. When specified p and i ity values are ignored.
Ixdiv_file Istr IName of the x-horiz. divergence distribution file, given as a free format text matrix, preceeded with a line '# xylimits: xmin xmax xdiv_min xdiv_max' "NULL"
ydiv_file Istr IName of the y-vert. divergence distribution file, given as a free format text matrix, prececded with a line '# xylimits: ymin ymax ydiv_min ydiv_max' "NULL"
Iradius Im [Radius of circle in (x,y,0) planc where neutrons are generated. You may also use 'yheight' and 'xwidth' for a square source 0.04
Kist Im IDistance to target along z axis. 0
[focus_xw Im (Width of target. 0.045]( B
|[focus_yh Im Height of target. 0.12]
“focns_nw Meg Imaximal (uniform) horz. width divergence 0
[focus_ah deg Imaximal (uniform) vert. height divergence O
[ED imeV [Mean energy of neutrons. 0
dE imeV |[Energy spread of neutrons, half width. 0
llambda0 IAA [Mcan wavelength of neutrons. 0
dlambda IAA |[Wavelength spread of neutrons half width 0
1 1/(cm* “2‘sr‘AA)||Sourcc flux per solid angle, arca and Angstrom if 11=0, the source emits 1 in 4*PI whole space. 1
lyheight Im "Sou.rcc y-height, then does not use radius parameter 0.1
Ixwidth Im [Source x-width, then docs not use radius parameter 0.1
Iverbose 01 Misplay info about the source. -1 unactivate source. 0
I K [Temperature of the Maxwellian source, O=none 0
[ﬂux_ﬁlc_pcrAA"l IWhen true (1), indicates that flux file data is already per Angstroem. If false, file data is per wavelength bin. 0
[flux_file_log 1 (When true, will transform the flux table in log scale to improve the sampling. 0
[Lmin IAA [Minimum wavelength of ncutrons 0
[Lmax IAA |Maximum wavelegth of neutrons 0
[Emin imeV |[Minimum energy of neutrons 0
[Emax imeV |[Maximum energy of neutrons 0f
2 K |[Second Maxwellian source Temperature, O=none 0
[2 ||ll(cm' *2%sr* AA)|[Second Maxwellian Source flux 0
3 [ [Third Maxwellian source Temperature, O=none Off 3
3 |[t/(cm**2¥sr* AA)|[Third Maxwellian Source flux 0
lzdepth [[m |Source z-zdepth, not anymore flat 0
target_index |1 |frelative index of component to focus at, e.g. next is +1 this is used to compute ‘dist automatically. +1

Example:

COMPONENT my_source_gen = Source_gen(yheight=0.1, xwidth=0.1, Em
Emax=3, Il=lel3, verbose=1l, focus xw=0.01,

focus _yh=0.01)

16 ISIS STFC McStas school April 2017 — P Willendrup
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Source gen.comp

Input parameters

Parameters in boldface are required; the others are optional.
= i ——— Description Default
ux file etr IName of a tworeglumns (lambda fiux] text filc that contains the wavelength distribution of the flux in either [1/(s¥em**2¥st)] or [1/(s¥em**2¥st*AA)] (scc flux_file_perAA flag) Comments (#) and further columns are ignored. YNULL"
- [Format is com with McStas/PGPLOT wavelength monitor files. When specified, temp and i ity values are ignored.
Ixdiv_file Istr IName of the x-horiz@idivergence distribution file, given as a free format text matrix, preceeded with a line '# xylimits: xmin xmax xdiv_min xdiv_max' "NULL"
ydiv_file Istr IName of the y-v ivergence distribution file, given as a free format text matrix, preceeded with a line '# xylimits: ymin ymax ydiv_min ydiv_max' "NULL"
i Im adius . in (x,y,0) plane where ncutrons are generated. You may also use 'yheight' and 'xwidth' for a square source 0.04
ist = stance to target along z axis. \\ Off =
|[focus_xw m (Width of target. ~\\ ° 0.045|
|[focus_yh Im Height of target. [« WM 0.12)) =
“focns_aw Meg Imaximal (uniform) horz. width divergence PR al ~ Off
[focus_ah deg Imaximal (uniform) vert. height divergence e ¢ 0
[EO meV [Mean energy of neutrons. j "@“ had 0
dE imeV |[Eneray spread of neutrons, half width. A\ VY 0
llambda0 IAA [Mcan wavelength of neutrons. ~ \\\\VY ™ 0
dlambda IAA [Wavelength spread of neutrons half width PR Y \T UY 0
18} 1/(cm**2*sr* AA)|[Source flux per solid angle, arca and Angstrom if 11=0, the source emits 1 in 4*PI whole space. SUY 1
lyheight Im "Sou.n:c y-height, then does not use radius parameter 0.1
Ixwidth Im [Source x-width, then docs not use radius parameter 0.1
Iverbose 01 Misplay info about the source. -1 unactivate source. 0
I K [Temperature of the Maxwellian source, O=none 0
Ilux_file_perAA ||l IWhen true (1), indicates that flux file data is already per Angstroem. If false, file data is per wavelength bin. 0
[flux_file_log 1 (When true, will transform the flux table in log scale to improve the sampling. 0
[Lmin IAA [Minimum wavelength of ncutrons 0
[Lmax IAA |Maximum wavelegth of neutrons 0
[Emin imeV |[Minimum energy of neutrons 0
[Emax imeV |[Maximum energy of neutrons 0f
K [[Second Maxwellian source Temperature, O=none 0
[2 ||ll(cm' *2%sr* AA)|[Second Maxwellian Source flux 0
3 [ [Third Maxwellian source Temperature, O=none 0
3 |[t/(cm**2¥sr* AA)|[Third Maxwellian Source flux 0
lzdepth [[m |Source z-zdepth, not anymore flat Off =
target_index |1 |frelative index of component to focus at, e.g. next is +1 this is used to compute ‘dist automatically. +1

Example:
COMPONENT my_source_gen = Source_gen(yheight=0.1, xwidth=0.1,

dist=1.5, focus_xw=0.01, focus_yh=0.01,
lambdaO=1, dlambda=8,
flux_fi1e= ‘source. dat ! ) DTU //TN\ EUROPEAN

= €55 o
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Source Maxwell 3.comp

Input parameters
Parameters in boldface are required; the others are optional.
[ Name Unit Description Default
lﬂux fle etr IName of a two columns [lambda flux] text file that contains the wavelength distribution of the flux in either [1/(s*cm**2¥%st)] or [1/(s*cm**2%st*AA)] (sce flux_file_perAA flag) Comments (#) and further columns are ignored. YNULL"
- [Format is compatible with McStas/PGPLOT wavelength monitor files. When specified p and i ity values are ignored.
Ixdiv_file Istr IName of the x-horiz. divergence distribution file, given as a free format text matrix, preceeded with a line '# xylimits: xmin xmax xdiv_min xdiv_max' "NULL"
ydiv_file Istr IName of the y-vert. divergence distribution file, given as a free format text matrix, prececded with a line '# xylimits: ymin ymax ydiv_min ydiv_max' "NULL"
Iradius Im [Radius of circle in (x,y,0) planc where neutrons are generated. You may also use 'yheight' and 'xwidth' for a square source 0.04
Kist Im IDistance to target along z axis. 0
[Focus_xw [m [Width of target. 0,045 %
|[focus_yh Im Height of target. 0.12]
“focns_nw Meg Imaximal (uniform) horz. width divergence 0
[focus_ah deg Imaximal (uniform) vert. height divergence O
[ED imeV [Mean energy of neutrons. 0
dE imeV |[Energy spread of neutrons, half width. 0
llambda0 IAA [Mcan wavelength of neutrons. 0
dlambda IAA |[Wavelength spread of neutrons half width 0
1 1/(cm* “2‘sr‘AA)||Sourcc flux per solid angle, arca and Angstrom if 11=0, the source emits 1 in 4*PI whole space. 1
lyheight Im "Sou.rcc y-height, then does not use radius parameter 0.1
Ixwidth Im [Source x-width, then docs not use radius parameter 0.1
Iverbose 01 Misplay info about the source. -1 unactivate source. 0
I K [Temperature of the Maxwellian source, O=none 0
[ﬂux_ﬁlc_pcrAA"l IWhen true (1), indicates that flux file data is already per Angstroem. If false, file data is per wavelength bin. 0
[flux_file_log 1 (When true, will transform the flux table in log scale to improve the sampling. 0
[Lmin IAA [Minimum wavelength of ncutrons 0
[Lmax IAA |Maximum wavelegth of neutrons 0
[Emin imeV |[Minimum energy of neutrons 0
[Emax imeV |[Maximum energy of neutrons 0f
K |[Second Maxwellian source Temperature, O=none 0
[2 ||ll(cm' *2%sr* AA)|[Second Maxwellian Source flux 0
[ [Third Maxwellian source Temperature, O=none Off 3
3 |[t/(cm**2¥sr* AA)|[Third Maxwellian Source flux 0
lzdepth [[m |Source z-zdepth, not anymore flat 0
target_index |1 |frelative index of component to focus at, e.g. next is +1 this is used to compute ‘dist automatically. +1
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Source Maxwell 3

Source_Maxwell_3.comp

Input parameters

Parameters in boldface are required; the others are optional.

Name | Unit | Description |
size [[m |[Edge of cube shaped source (for backward compatibility) |
yheight  |m |Height of rectangular source
xwidh  |m [Width of rectangular source
Lmin |AA [Lower edge of lambda distribution |
Lmax |AA |Upper edge of lambda distribution |
dist [[m [Distance from source to focusing rectangle; at (0,0,dist) |
focus_xw |m Width of focusing rectangle |
focus_yh |m |Height of focusing rectangle |
T1 K || 1st temperature of thermal distribution |
T2 [x [2nd temperature of thermal distribution |
T3 K |3nd temperature of - - - |
11 lin flux units, see above [ 1/(cm**2*st*AA)] flux, 1 |
2 [lin flux units, see above|[1/(cm**2*st*AA)] flux, 2 |
13 [1/(cm**2*st*AA)  [flux,3 - - - |
target_index| 1 | relative index of component to focus at, e.g. next is +1 this is used to compute 'dist' automatically.
lambda0  [[AA [Mean wavelength of neutrons.
ldlambda  [[AA |Wavelength spread of neutrons.

COMPONENT source = Source Maxwell 3(yheight=0.156, xwidth=0.126,
Lmin=0.1, Lmax=9.0, dist=1.5, focus_xw = 0.02f
focus_yh = 0.12, T1=296.16, I1=8.5Ell,

T2=40.68, I2=5.2Ell)

DTU »//\\\ EUROPEAN
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Special sources = 515 y

€% i

ISIS STFC McStas training April 26th-28th 2017

“Feedback” components: Special Sources
** Adapt_check.comp
** Source_adapt.comp
*k Source_ Optimizer.comp
*k Monitor_Optimizer.comp

|/O mechanisms:
* Virtual_input.comp
Virtual_output.comp
Virtual_mcnp_ss _input.comp
Virtual_tripoli4_input.comp
Virtual_mcnp_ss_output.comp
Virtual_tripoli4 output.comp
Vitess_input.comp
Vitess_output.comp
MCPL_input.comp (useful for MCNP/McStas coupling ()
MCPL_output.comp (useful for MCNP/McStas coupling (%))

P R

(*) Kittelmann, et. al (2017) https:/arxiv.org/abs/1609.02792 es ) T
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Special sources Q i o

“Feedback” components: Special Sources
** Adapt_check.comp
** Source_adapt.comp
*k Source_ Optimizer.comp
*k Monitor_Optimizer.comp

Need more practical info on that?
Ask the instructors (could say something on friday)

vV ilwtuuuil III'JUL-U\JIIIIJ

** Virtual output.comp

Virtual_mcnp_ss _input.comp

Virtual_tripoli4_input.comp

Virtual_mcnp_ss_output.comp

Virtual_tripoli4 output.comp

Vitess_input.comp

Vitess_output.comp

MCPL_input.comp (useful for MCNP/McStas coupling ()
MCPL_output.comp (useful for MCNP/McStas coupling (%))

P

(*) Kittelmann, et. al (2017) https://arxiv.org/abs/1609.02792
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Science & Technology Facilities Council M CS tas

Monitors = ISIS iy,

ISIS STFC McStas training April 26th-28th 2017 <

Detectors and monitors

|A"nme |Ongm |Anl.fmrfsj ource |Dﬁm:'p.ﬁan
DivLambda_moniter [Risoe [Kristian Nielsen | [comp [Divergenceswavelength monitor.
DivPos _monitor |El'15|:|-: |K.risrjm:| Miclsen Iﬂiﬂﬂ |Di¥':rgcnm‘pmiti.ou monitor {acceptance diagram).
Divergence_monitor [Risce [Kim Lefmann | [comp [Horizontal+vertical divergence monitor.
EPSD_muonitor [Risoe [Kim Lefmann | [comp [ monitor measuring neutron intensity vs. position, x, and neutron energy, E
Krstian Nielsen
E_maonitor Risoe ard Kim lcomp Energy-sensitive momnitor.
Lefmann
Hdiv_muonitor [Risce [xL, [eomp [ divergence sensitive monitor.
Korstian Nielsen
L._monitor Risoe ard Kim lcomp Wavelength-sensitive monitor,
Lefmann
MeanPolLambda monitor [Risoe Emtlmscu lcomp Polarisation and wavelength sensitive monitor.
Monitor [Risce [Kim Lefmann | [comp [Simple single detector/monitor,
Kim Lefmann
Monitor_4P1 Risoe ard Kristian lcomp Monitor that detects ALL non-sbsorbed newtrons. Example: Monitor_ 4P
Mielsen
Monitor ol ILL Ermmanuel Farhi | |ea This component is a general Monitor that can output (/172D signals (Intensity or signal vs. [something)
— g and vs. [something] ...
PSD_monitor [Risce [Kim Lefmann | [comp [Position-sensitive monitor.
Kim Lefmann
PSD_monitor 4P1 Risoe and Kristian lcomp Spherical position-sensitive detector,
Mielsen
. : . A 2D Position-sensitive monitor. The shape is cylindrical with the axis vertical. The monitor covers the
PSDcyl monitor Risoe Kim Lefmann  |jcomp whole: cylizder (360 degrees).
PSDlin_monitor [Risoe [Kim Lefmann | fcomp [Rectangular 10 PSD, measuring intensity vs. vertical position, x
PolLambda monitor Risoe hristinnsen ’uﬂ Polarisation and wavelength sensitive monitor.
- - Peter — . .
Pol_monitor Risoe hristinnsen jcomp Polarisation sensitive monitor.
PreMonitor_nl) ILL {France) Emmanuel Farhi |[comp [Weutron purameters cross-comelation monitor.
Hes_monitor [Risoe [Kristian Nielsen | [comp [Monitor for resolution caleulations
Kim Lefmann
TOFIE monitor Risoe ard Helmuth lcomp TOF-sensitive monitor, converting o energy
Schoeber
I'OFLambds monitor [Risoe [xL [comp [Time-of-flight'wavelength monitor.
[TOF_cvIPSD_monitor [Fisoe [Kim Lefmann | [comp [CyTindrical {Zpi) PSD Time-of-flight monitor,
TOF_monitor [Risoe [KM. M. Hagen |[comp [Rectangular Time-of-fight monitor,
OF on [Risce [Kim Lefmann | [comp [Rectangular Time-oi-fight monitor with logarithmic time binning.

\ EUROPEAN
) | SPALLATION
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Monitors = ISIS o

Semantics

In reality:
*k Monitor: intensity probe of the beam; transparent to neutrons; has
efficiency <1% |
*k Detector: should detect each and every neutron; as high efficiency as
possible. :

In McStas: ,
*k In simulations we can program monitors and detectors to behave any=&
way we like. We refer to both of those indistinguishably as ‘monitors’ s ¢

(With exception of PSD_Detector that models a “physical” He? detec

\
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< SIS ﬂ*

SORNGE

L_monitor

L monitor.comp

Input parameters

Parameters in boldface are required; the others are optional.

Name [Unit Description |Default|
nL (1 |[Number of wavelength channels |
filename ltext |[Name of file in which to store the detector image |
Xmin |m |[Lower x bound of detector opening | -0.05]
Xmax |m |[Upper x bound of detector opening | 005
ymin |m |[Lower y bound of detector opening | -0.05]
lymax |m |[Upper y bound of detector opening | 005
xwidth |m |Width of detector. Overrides xmin,xmax. |
yheight |m  |[Height of detector. Overrides ymin,ymax. l
ILmin IAA [Minimum wavelength to detect |
ILmax |AA |Maximum wavelength to detect l
restore_neutron||1  |[If set, the monitor does not influence the neutron state]

Example:

COMPONENT my_L monitor = L_monitor(xmin=-0.1, xmax=0.1l, ymin=-0.
ymax=0.1, nL=20, filename="Output.L",
Lmin=2, Lmax=10)

Il /\\‘\

SPALLATION
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< SIS

ISIS STFC McStas training April 26th-28th 2017

L_monitor

1-D wavelength sensit;i“v-e” it ,.-....

% PGPLOT Window 1 - - g _—_—

Irmon_guide_start [Imon_guide_start.dat]
Wovelength monitar
[=1.49238e+11 Err=8.916842e+07 N=Ze+07 ; X0=3.72976;, dX=2.56541;
T I T T T T I T T T I T T T T I T T T T I T T T T I T T T T I T T

10 1 Bx10?
[ |

Intensity

Bx10°

15 20 25 30 35 40
Wavelength [A4]

willand 11—Jun—2011 14:23
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< SIS -0-

L_monitor

1-D wavelength sensitive monitor

Frof_guide_start [Imon_guide_start.dat]
Wovelength monitar
[=1.49238e+11 Err=8.916842e+07 N=Ze+07 ; X0=3.72976;, dX=2.56541;
T I T T T T I T T T I T T T T I T T T T I T T T T I T T T T I T T

10 1 Bx10?
[ |

Intensity

Bx10°

20 25 30 35 40
Wavelength [A4]

willand 11—Jun—2011 14:23
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L_monitor

o

1-D wavelength sensitive monitor

Frof_guide_start [Imon_guide_start.dat]

[=1.49238e+11 Err
I T T T T I T T

=8

Wovelength monitar
S1642e4+07 N=2e+07 ; XO0=3.72976; dX=2.565641;
T I T T T T I T T T T I T T T T I T T T T I T

Science & Technology Facilities Council

ISIS

10 1 Bx10?

Intensity

Bx10°

San

20
Wavelength [A4]

willand 11—Jun—2011 14:23
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PSD_monitor SIS o

PSD monitor.comp

Input parameters
Parameters in boldface are required; the others are optional.

Name Unit Description Default
nx 1 |[Number of pixel columns
ny 1 |[Number of pixel rows
restore_neutron||1 If set, the monitor does not influence the neutron state
filename text |[Name of file in which to store the detector image
xmin m ||[Lower x bound of detector opening -0.05
Xmax m ||[Upper x bound of detector opening 0.05
ymin m ||[Lower y bound of detector opening -0.05
ymax m |[Upper y bound of detector opening 0.05
xwidth m ||Width of detector. Overrides xmin,xmax.
yheight m |[Height of detector. Overrides ymin,ymax.

Example:
COMPONENT my_ PSD _monitor = PSD_monitor(xmin=-0.1, xmax=0.1, ymin
ymax=0.1], nx=90, ny=90,

filename="Output.psd")

DU (oo s

SPALLATION
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PSD monitor

Y pasition [em]

0

o

% PGPLOT Window 1

psd_quide_end [psd_guide_end.dat]
XU=0.00224515; dH=0.85301; YO=—0.0015905843; d¥=3.4G735;
[=1.48723e+10 Err=1.94458e4+07 NE1.39355=+07 |, | |

Science & Technology Facilities Council

ISIS

™
A
"
1
r?III

F
d

ian rlll lr.::l
!
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T
¥
i

;

» position [cm]

willand 11—Jun—2011 1425
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More monitors = ISIS 9.

TOF_monitor.comp More Monitors
E_monitor.comp (1-D energy sensitive monitor)
Res_monitor.comp

TOFLambda_monitor.comp (2-D TOF vs. wavelength monitor)
Divergence_monitor.comp (2-D divergence monitor)
EPSD_monitor.comp

DivPos_monitor.comp (2-D divergence and position monitor)
Brilliance _monitor.comp

DivLambda_monitor.comp

Monitor.comp

Hdiv_monitor.comp

PSDIin_monitor.comp

PSD_monitor_4Pl.comp

Monitor_Sqw.comp

Pol_monitor.comp

Monitor_4PIl.comp

P S S S S S R S S S

*

** Monitor_nD

\ \ EUROPEAN
) | SPALLATION
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More monitors = ISIS 9.

sk TOF_monitor.comp More Monitors
** E_monitor.comp (1-D energy sensitive monitor)
** Res_monitor.comp
<=F _TOFLambda monitor.comp%2-D TOF vs. wavelength monitor)
< Divergence_monitor.comgp, (2-D divergence monitor)
s EPSD_monitor.comp
** DivPos_monitor.comp (2-D divergence and position monitor)
* Brilliance_monitor.comp
<E DivLambda_monitor.cofip
** Monitor.comp
** Hdiv_monitor.comp
* PSDIlin_monitor.comp
<k _PSD monitor 4Pl.comn—>
** Monitor_Sqw.comp
** Pol_monitor.comp
** Monitor_4Pl.comp

** Monitor_nD

\ \ EUROPEAN
) | SPALLATION
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More monitors = ISIS 9.

sk TOF_monitor.comp More Monitors
** E_monitor.comp (1-D energy sensitive monitor)
** Res_monitor.comp
<=F _TOFLambda monitor.comp%2-D TOF vs. wavelength monitor)
< Divergence_monitor.comgp, (2-D divergence monitor)
s EPSD_monitor.comp
** DivPos_monitor.comp (2-D divergence and position monitor)
* Brilliance_monitor.comp
<E DivLambda_monitor.cofip
** Monitor.comp
** Hdiv_monitor.comp
* PSDIlin_monitor.comp
<k _PSD monitor 4Pl.comn—>
** Monitor_Sqw.comp
** Pol_monitor.comp
** Monitor_4Pl.comp
ok

>I{ Monitor_nD ' e
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ISIS STFC McStas training April 26th-28th 2017 <

i)

Monitor nD

Monitor nD.comp

The all-in-one , swiss-army-knife of monitors

Monitor _nD can have almost any shape, and record
any requested standard quantities

()

/1 \ \ EUROPEAN
AAAAAAAAAA
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Monitor nD = ISIS o

ISIS STFC McStas training April 26th-28th 2017 <

Monitor nD.comp

Input parameters {" h

Parameters in boldface are required; the others are optional.

Name Unit Description Default

juserl variable |[Variable assigned to Userl FLT_MAX
[user2 variable |[Variable assigned to User2 FLT_MAX
luser3 variable|[Variable assigned to User3 FLT_MAX
xwidth [m Width of detector. 0]
yheight Im eight of detector. 0|
zdepth m Thickness of detector (z). 0||
Xmin Im [Lower x bound of opening 0||
Xmax m [Upper x bound of opening 0"

min lm [Lower y bound of opening 0"

max Im [Upper y bound of opening 0||
[zmin m [Lower z bound of opening 0||
Zmax [Upper z bound of opening 0"
[bins 1 [Number of bins to force for all variables. Use 'bins' keyword in 'options’ for heterogeneous bins 0"
min [Minimum range value to force for all variables Use 'min’ or 'limits' keyword in 'options’ for other limits . le40||
Imax [l aximum range value to force for all variables Use 'max’ or 'limits' keyword in 'options' for other limits le40||
restore_neutron |01 If set, the monitor does not influence the neutron state. Equivalent to setting the 'parallel’ option. 0"
Iradius adius of sphere/banana shape monitor 0
foptions str |String that specifies the configuration of the monitor The general syntax is "[x] options..." (see Descr.). "NULL"
[filename str |Output file name (overrides file=XX option). "NULL"
[geometry str [Name of an OFF file to specify a complex geometry detector "NULL"
I!Tlsemamel str ([Name assigned to Userl "NULL"
[username?2 str [Name assigned to User2 "NULL"l o

,[username3 str [Name assigned to User3 "NULL" :’3/‘ SoURcE
=

\)
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Monitor _nD —— o

ISIS STFC McStas training April 26th-28th 2017 <

| et —
o ——————y R

Monitor nD.comp

®

EXAMPLES:
COMPONENT MyMon = Monitor nD( xwidth = 0.1, yheight = 0.1, zdepth-?ﬁ\
options = "intensity per cm2 angle,limits=[-5 5 Jiass
bins=10,with borders, file = monl") =
options = "banana, theta Iimits=[10,130], bins=120, §

options = "multiple kx ky kz, auto abs log t, and list all neutrom

COMPONENT MyMo = Monitor nD(xwidth = 0.1, yheight = 0.1,
userl=age, usernamel="Age of the Captain
[years] ",
options="userl, auto")

\\\‘ EUROPEAN
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= SIS 9

 Mathematical:

- Source_simple.comp

- Source_div.comp

' Pulsed sources: Reactors -

- ESS_ moderator comp

Source_Maxwell _3.comp

- Moderator.comp Source _gen.comp

- SNS_source.comp (*) Source_gen4.comp

- ISIS_moderator.comp (%) Source_multi_surfaces.comp (*)

\ ) EUROPEAN
| SPALLATION
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A job for you... exeroise! Qisis géﬂ;

ISIS STFC McStas training April 26th-28th 2017 &=

0%- Create a new instrument file, named ‘sources_monitors_ex.instr’.
HINT: you can use the ‘template.instr’ file that exists in today’s class folder and you

can open it with the editor of your liking, or open it from the McStas gui by clicking
either:

File —> New (python) or
neutron site --> Templates --> template_simple (perl)

a source using the Source _gen.comp component, with:

* source dimensions: (w)0.132m X (h)0.164m

- distance to target : 1.5 m

- focus area: (w)0.03m X (h)0.12m

- wavelength range: 0.1A to 9.9A

P T1=27.63[K], [1=2.4E12 [n/s/cm?/st/AA], T2=130.76[K],
12=4.03E12[n/s/cm?/st/AA] ,T3=309.33[K], I3=1.24E13[n/s/cm?/st/AA]

. % Add the following monitors at two different distances from the source, at

1.0m and 4,.5m:
- PSD monitor (PSD_monitor)

* A linear PSD monitor for the y-direction (PSDIlin_monitor)

- Wavelength monitor (L_monitor)

- 2D Divergence monitor (Divergence_monitor)

- Divergence-position monitor for the x-direction (DivPos_monitor)

=

[ 7 N\
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