New electron multiple scattering results

(one or two bugs found)
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Improvements:

« (latest results) Use physics lists from Geant4 source rather than local
« same # of incident particles for each physics list (previously SS was 10%)

 Include simulation, measurement uncertainties in chi-squared

x? 1O (meas — sim)?

N N uncertainty?

N ++/N

Simulation uncertainty:
Area

Measurement uncertainty: 1% in width—what is it for each data point?

determine empirically
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Assume 2% measurement uncertainty
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Examples width good, chi-sq good
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Examples Width good, chi-sq poor
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Examples  width poor, chi-sq poor
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Summarize results

» Calculate average chi-square

* Root-mean-square (ratio of widths — 1)
* EXxpress as %

 Function of Geant4 version
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TestEmb5, 10 MeV e- through 10 um Cu

Distance to boundary: msc limits step; strict near boundary
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* G4Track Informatiom: Parcticle = &—, Track ID = 1, Parent ID = 0O
R R R R R R R R R R R R R R R R R R R R TR R R R R R R R TR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Step# X ¥ Z EineE dEStep Steplengy TrakLeng Volume Process
4] -7.5 um 0 fm 0 fm 10 MeWV 0 eV 0 fm 0 fm World initStep
1 -5 um 0 fm 0 fm 10 MeVW7.57e-23 eV 2.5 um 2.5 um World Transportation
2 —4.898 um 0 fm 0 fm 10 MeWV 0 eV 8.11 nm 2.51 um Ahsarber msc
3 -1.6 um 87.2 nm -1.17 nm 9.98 MeW 6.65 keV 3.4 um 9.91 um Ahsarber msc
4 2.44 um —24 nm 180 nm 9.989 MeV 7.67 kEeWV 4.04 um 9.95 um Ahsarber msc
o 4.989 um -97.4 nm 108 nm §9.98 MeWV 4.32 keWV 2.56 um 12.5 um Ahsarber msc
& o um -97.6 nm 108 nm 9.98 MeV 0 eV 8.11 nm 12.5 um Ahsarber msc
T o um -97.6 nm 108 mm 5.98 MeW 3.53 eV 2.25 nm 12.5 um Absorber Transportation
& 7.5 um -163 nm —4.2 nm 9.88 MeV7.58e-23 eV 2.5 um 15 um World CutCfWorld

SafetyPlus: msc doesn’t limit step in absorber.
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* G4Track Information: Particle = &—, Track ID = 1, Parent ID = 0O
o R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R TR TR TR R R R R R R R R R

Step# x b 4 Z EineE dEStep Steplengy TrakLeng Volume Process
0 -7.5 um 0 fm 0 fm 10 MeWV 0 eV 0 fm 0 fm World initStep
1 -7.5 um 0 fm 0 fm 10 MeWV 0 eV 0 fm 0 fm World msc
2 -5 um 0 fm 0 fm 10 MeW7.57e-23 eV 2.5 um 2.5 um World Transportation
2 S um 0 fm 0 fm 5.899 MeV 12 keV 10 um 12.5 um Absorber Transportation
4 7.5 um 201 nm 24.5 nm §9.889 MeV7.589e—23 eV 2.51 um 15 um World CutOfWorld
Thamam 4 e 5 v o =
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Conclusions:

Rigorous test of scattering algorithms!
Good calculation of chi-square to test tails
Two metrics per physics list per Geant4 version

Should use boundary-limited step size for option 4



