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New toolkit for the X-ray optics
simulation tool Shadow\Vul

* General improvements / Sources
e Power on optical elements

e Parameter scan

» Deformation tool

Bernd C. Meyer, Projetos mecanicos @ LNLS

EEEEEEEEEEEEEE



% General Improvements

LNLS

- Simulation with 2 Million rays per seed

- Automatic change of seed in loops

—> improve statistic errors

- Absolute source spectrum included into ray-tracing

- Flux and power density distribution on every optical element and focus
position

- Going away from IDL-macros

- Parametric scanning and power/flux calculations without knowledge of
IDL
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Beam shape

at focus (SCW)

CPT: 8keV
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Flux density: 8*1014 ph/s/mm?2/cbw
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Bernd C. Meyer

Hor.: 1050 um
Vert.: 110 um

Total Flux: 4.5*1013 ph/s/cbw
Flux density: 6*10%° ph/s/mm?2/cbw
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Brazilian Synchrotron Light Laboratory SMEXQOS 2009 Bernd C. Meyer

ources

ShadowWUI  Edit Run Resultz PreProceszors  Util  Tools Help |

Total Flux: 1.7E+19 Ph/s
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% Brazilian Synchrotron Light Laboratory SMEXOS 2009 Bernd C. Meyer
P distribution

LNLS

- Calculate power density distribution on every optical element (mirror,
screen)

- Results:

Absorbed, transmitted, incoming, incoming (incl. outside slit)
1) Graphically displayed

- 3D-plot of power distribution

- Power distribution through center planes

1) Ascii-file with coordinates and power density

- For use in FEA analysis

- Power is integrated over given energy bandwidth

- Many loops (different seed) result in better statistics

- Mesh density is changeable
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Power distribution

Bernd C. Meyer

power density [W/mm2]
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Parameter scan

LNLS

- “Scan” of 1-4 parameters, listed in start. XX + Energy
- Result:

Ascii-file with parameter, flux0, flux, energy resolution, beam size, beam

Elose| Plot Results| Fun Sean|

HIN | Boo0,0 M | oo, 0 STER | Ho00,0 Set PAR 1 | EMERGY PARL | D, 0EG0 0EL [start,or 7OSEL T SCAN

Paramter 23

HIN |3000,0 HAK | B000.0 STEP | Ho00,0 Set PAR 2 | ENERGY PARZ |, 0E00 0E2 |tart,01 - SEL I SCAN

Paranter 33

HIN |3000,0 M | o000 STEP | Ho00,0 Set PAR 3 | ENERGY PARZ | B, 0E00 0E3 start,or I SEL 3 SCAN

Paramter 43

HIN |%000,0 HAK | B000.0 STEP | Ho00,0 Set PR 4 | ENERGY PéRd | B 0E00 0E4 |start,01 - SEL . SCAN

NERGY
SIGHAX
SIGHAZ
ERSI_X

EPSI_Z

Parameter scan tool Flux at focus position vs. hor.
Acceptance and high of M2 (SCW- cinciae eenolosia
beamline) B
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Parameter scan

LNLS
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NS Deformation

Close| Plot ]]e'FJSIq_Ee_j Print,..| Fun Calculation|

Teformation file: |BESULTS_cryo_1208_yx_dmra  *,5HA for Shadow: | RESULTS_cryo_120%_yx_dmra
% beamsize [mm]: | 50,0000 y beamsize [mm]:  |B,00000
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Max, y =lope [uradl: |A.,20721 Global flatness -y [uradly | $.925380  Local flatress -y [uradl: | D.073278 0 Local slope error -y [uradls | D.005389
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Deformation
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NS Conclusion

- Absolute source included into ray-tracing

- 2M rays per seed

- Power is calculated on every element; ascii-files for FEA analysis

- Parameter scan allows interchange and comparison with real experiment
- Deformation tool provides fast analysis of deformed surface

- Only with LINUX
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