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Outline

e Overview: Physics Generators
Mgller
Elastic ep
Inelastic ep

e Radiative Effects and Other Details

e What's still needed
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Mgller Event Generator

| Moller Cross Section (Ebeam = 11GeV)
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Mgller Event Generator: Coding Stradegy \

e Generate differential cross section (XS) table as funabiody,

e Integrate XS and redefine table as running integral sum riaeaato
total XS. Now table values run from [0,1] as function&af,

e To choosdé., for each thrown event: Pick random number (rl)
between [0,1], find the two table indices closest to conditib=
normXsS, and then do linear interpolation between the irglioget
the precise angle. This gives proper angular distribution

e To chooseap., for each event: Uniformly sample between [@,2

e Calculate kinematics in CM and then transform to the lab &#am
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Elastic ep Event Generator

| Elastic ep Cross Section (Ebeam =11GeV)
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Inelastic ep Event Generator (from P.Bosted) \

do  52x10° [cos(3)F2 . 2sinz(g)|:1] 5)
dQdE  (Esir?(9))2 v mp
_ Q* MpOT
Fr=(v- 2mp)4nZa(o.389)’ ©)
o g , (7)
(1+ =5 )2x(1+ Q)
> . 5.0 B Q° @
Q _4EE’S|n2(§), X = oy (E_E)’ V= 2o (8)

ot = total photoabsorption cross sectionse table from PB  (9)

W? = mp? 4 2my(E— E') — Q7 (10)
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/ Inelastic ep Event Generator: Coding Stradegy \
e Generate angular distribution in same fashion as for Malhel
elastic ep—using event-by-event generated normalizechlsl8.t.

e Since we have double differential XS, we must also sampleveat
iInelasticity (E - E’), where E = &rtex

e Choose upper E’ sampling limit such that W 5 mmy; = 1.0779 and
Q? =0 — E’jmax = Evertex - 0.150

e Choose lower E’ sampling limit such that W = 4.5 E'in =
Evertex - 10.3219
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Radiative Effects \

e Radiative correction algorithm taken from genercone

e Only incoming (pre-vertex) bremsstrahlung handled; oungeffects
taken care of entirely by GEANT

Beam Effects

e Uniformly rastered beam 5 x 5 nfincentered on the target cell

Other Detalls

e z-target vertex uniformly sampled; realistic vertex dsition
obtained by cross section weighting events
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What's still needed \

e Aluminum Target window scattering

e Realistic beam angle and offset at the target

e Realistic target z-vertex sampling

e Multiple scattering for incoming (pre-vertex) beam
¢ Internal radiative vertex correction

e Beam - target - spectrometer misalignments
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