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Recap




Event generation .
Djangoh 4.6.21 used to generate
18x275 GeV? e-p events Channel 1
* ISR/FSR=0ON and OFF
* Q2>1,10,100,1000
* W>3GeV p

" Channel 1: Non Radiative NC

" Channel 6: ISR
" Channel 7: FSR
" Channel 8: “Compton event” Channels 6, 8 Channel 7




Simulation and Reconstruction

" Simulated and reconstructed samples in eic-shell version 25.09.0-stable
" Calculate reconstructed kinematics manually from ReconstructedParticles branch
" Radiative truth kinematics from InclusiveKinematicsTruth

" Born truth kinematics manually calculated from scattered/beam electron four-vectors
(and radiated photon four-vectors where applicable)

" Radiative events identified by looking for final state photons with either the beam or
scattered electron as its parent

Example of an event containing FSR

P ID ParentlD PDG




Simulation and Reconstruction

" Simulated and reconstructed samples in eic-shell version 25.09.0-stable
" Calculate reconstructed kinematics manually from ReconstructedParticles branch
" Radiative truth kinematics from InclusiveKinematicsTruth

" Born truth kinematics manually calculated from scattered/beam electron four-vectors
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scattered electron as its parent

Example of an event containing ISR

P ID ParentlD PDG
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Kinematics reconstruction (last time)

- E_gamma > 7 GeV at HERA
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Expect to see more skewing in reconstructed Q? - likely that the “true” kinematics are being

calculated using the beam electron pre ISR emission
Need to correct for this

* subtract ISR photon from beam electron before calculating truth kinematics in ISR event
* Add FSR photon to scattered electron before calculating truth kinematics in FSR eyvents




Kinematics reconstruction (now)

E_gamma > 7 GeV at HERA
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" Updated to store separate values for born truth and radiative truth
* i.e. whether or not the radiated photon is merged with the radiating electron




Total E-pz
For now I'll cut on 32<%,#x<40 GeV

h
— Entries 252247
25000 — Mean 32.57
— Std Dev 4.661
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>oi=sumi(Ei_ p.,) over all fs particles i
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Q?[GeV?]

Q? [GeV?|

Ratio = Num Radiative /

Non-Radiative vs Radiative Truth (X-Q%) Num Non-Radiative in bin
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Radiative events shift kinematics to
higher y

Up to ~3x as many events at high y (an
Q2) - highest y bins will be removed
y<0.9-0.95 cut —» more like 2x
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Q?[GeV?Y

Q?[GeV?Y]

Non-Radiative vs Radiative Truth (E-p. cut) (x-Q?)
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Log scale on ratio for visibility
Typically ratio is ~1
* Bins at high y high Q2 may actually
increase with cut

* Lower y bins comparable with or witho
the cut
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Q?[GeV?Y]

Q?[GeV?Y]
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Non-Radiative vs Radiative: Ele method (x-Q?%)
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Ratio mostly ~1
Some deviation at high y high Q2 and

low y
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Q?[GeV?Y

Q?[GeV?Y]

Non-Radiative vs Radiative: Ele method (E-p, cut) (x-Q?)
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" Log scale on ratio for visibility
+ " Typically ratio is ~1
* Bins at high y high Q2may actually
. Increase with cut

* Lower y bins comparable with or witho
the cut




Ratio

Ratio with and without E-p,cut: Truth (vs y)
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Low Q? looks pretty good — E-p, cut corrects to ~1

Ratio
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For higher Q? the ratio starts at 1 with the E-pz cut then increases with y from y~0.5

E-pz cut actually increases ratio at high y for Q2>100




Ratio

Ratio with and without E-p,cut: Electron method (vs y)
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Low Q? looks pretty good — E-p, cut corrects to ~1 as with truth

For higher Q? the ratio starts at 1 with the E-pz cut then increases with y from y~0.5

E-pz cut actually increases ratio at high y for Q2>100




Ratio with and without E-p,cut: DA method (vs y)

Ratio
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E-p. cut seemingly not that helpful
" ' 2 dl f
Ratio ~1 at low Q? regardless of cut
& 0

" For higher Q2 the cut actually makes things worse at high y
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Ratio
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Ratio with and without E-p,cut: X method (vs y)
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" E-p. cut seemingly not that helpful

" Ratio ~1 at low Q? regardless of cut

" For higher Q2 the cut actually makes things worse at high y
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E-p. vs y in different Q* ranges

sigma_h+E*(1 - cosithata)) - y_rad_truth {weight*(Q2_rad_tnh > 1 && Q2_rad_truth < 10})
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sigma_h+E*(1 - cos(theta)) : y_rad_truth {weight"(Q2_rad_truth > 1 8& Q2_rad_truth < 10))
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Top: Rad=0n

Bottom: Rad=0ff
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sigma_hwE*{1 - cos{thetal) : y_rad_truth {welght{Q2_rad_truth > 10 && G2 _tmlh(bl]l]n I n C re aS §§+EI1QILB)ILQ_M[; lg«l::]l_tnﬂ_lmm > 100 &8 O2_rad_truth < 1000}
40

01 02 03 04 05 06 07 08 09

sigma_h+E*(1 - cosithata)) : y_rad_truth {weight"(Q2_rad_tnuth » 10 && Q2_rad_truth < 100)}
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sigma_h+E"(1 - cos{thata}) : y_rad_truth {weight"(€)2_rad_truth > 100 && Q2 _rad_truth ¢ 1000])




- Underestimation of HFS in both

E-p. vs y in different Q? ranges SR |
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sigma_h+E"(1 - cos{thata}) : y_rad_truth {weight"(€)2_rad_truth > 100 && Q2 _rad_truth ¢ 1000])

sigma_h+E*(1 - cos(theta)) : y_rad_truth {weight"(Q2_rad_truth > 1 8& Q2_rad_truth < 10)) sigma_h+E*(1 - cosithata)} : y_rad_truth {weight"{Q2_rad_truth » 10 && Q2_rad_truth < 100)}




Summary

Fixed kinematic recon

Aimed to differences between radiative and non-radiative samples by their number ratio
vs X-Q2 ory

Also study relationship between ratio and E-pz cut

Reconstructed E-pz appears to show broad negative correlation with y for both Rad=0n
and Rad=0ff samples
* Rad sample shows broad negative correlation, and a strong second negative correlation
that intercepts E-pz=0 y=1
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