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- beam crossing angle

Zﬂ mcparticles2
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- Final state particles (truth level) T oot

Scattered electrons
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Other final state particles except for scattered electrons
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- Energy and momentum resolutions
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- momentum resolution doesn’t depend on pT
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- ReconstructedParticles vs mcparticles2
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All 2.(E-pz) and hadronic sz + sz

Needed by kinematics reconstruction
using hadronic methods
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// electron method
void GetKinematics_e(TLorentzVector const &ebeam,TLorentzVector const &escat, Float_t cme,

Float_t *x,Float_t *y,Float_t *Q2)
Electron {

Float_t theta = TMath::Pi() - escat.Theta();

//Float_t theta = escat.Theta();

ky = 1 — escat.E()*cos(theta/2.)*cos(theta/2.)/ebeam.E();
*Q2 = 2.xescat.E()*ebeam.E()x(1.-cos(theta));

*x = *Q2/cme/ (ky);
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// Jacquest-Bloded Method
void GetKinematics_jb(Float_t Epzh, Float_t pth, Float_t cme, TLorentzVector const &ebeam,
Float_t *x,Float_t *y,Float_t *Q2)

xy = Epzh/2./ebeam.E();
*Q2 = pthxpth/(1-xy);
S | *x = *%Q2/cme/ (xy);
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// double-angle method
void GetKinematics_da(Float_t Epzh, Float_t pth, Float_t cme, TLorentzVector const &ebeam,
TLorentzVector const &escat, Float_t *x,Float_t *y,Float_t *Q2)
{
Float_t gamma = 2.xatan(Epzh/pth);
//Float_t theta = TMath::Pi() - escat.Theta();
Float_t theta = escat.Theta();
xy = tan(gamma/2.)/(tan(theta/2.) + tan(gamma/2.));
*Q2 = 4xebeam.E()xebeam.E()/tan(theta/2.)/(tan(theta/2.) + tan(gamma/2.));
= //xy = sin(theta)*(1-cos(gamma))/(sin(gamma)+sin(theta)-sin(theta+gamma));
' //%Q2 = 4.%xescat.E()*escat.E()xsin(gamma)*(1.+cos(theta))/(sin(gamma)+sin(theta)-sin(theta+gamma));
*x = *Q2/cme/ (xy);

}
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// sigma method
void GetKinematics_sigma(Float_t Epzh, Float_t cme, TLorentzVector const &escat,
Float_t *x,Float_t *y,Float_t *Q2)

Float_t Epz = escat.E() - escat.Pz();
xy = Epzh/(Epzh+Epz);
*Q2 = escat.Pt()xescat.Pt()/(1. — xy);
*x = *Q2/cme/ (xy);
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// e—sigma method x from sigma, Q2 from e
void GetKinematics_esigma(Float_t Epzh, Float_t cme, TLorentzVector const &escat,

]
Float_t x,Float_t Q2,Float_t xy)
e-olgma
Float_t Epz = escat.E() - escat.Pz();

*y = Q2/cme/x;

] '
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log(Q2)

Kinematics reconstruction

Truth X, y, Q2 using Lorentz vectors from mcparticles2, others using ReconstructedParticles
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Reconstructed x / truth x
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[~ Reconstructed x/True x: 0.5 <y, < 0.8, method = Electron Reconstructed x/Trve x: 055 y, _ < 0.8, method = Sigma Roconstnucied X/Truo x: 05 4y, _ < 0.8, method = oSigma Reconstructed x/True x: 0.5<y, < 0.8, method = DAT

2o z
%074

oS

0999 o e o
Std Dov__0.01003 o Std Dev 02605 st Dev 001680

0.5<y<0.8

TTTTT

1 ' 1 1 1 1 I 1
Reconstructed x/True x: 0.2 <y, x< 0.5, method = Electron

1 1 1 1 1 1 1 1
Reconstructed x/True x: 0.

1 1 1 1 1 1 1 L o 1 1 1 1 1 1 1 1
g x/Truo x: 0.2<y, _ < 0.5, mothod = Hadron Reconstructed x/True x: 0.2g y, c02gy < 0.5 mothod = oSigma
e

S1dDov_ 004213

0.2<y<0.5

1 1 1 L 1 " 1 1 1 1 1 1 1 Faaal
Reconstructed X/True X: 0.1 <y.g_< 0.1, method = Electron Reconstructed x/True x: 0.3 <y, _ <0.1, method = F F Reconstructed x/True x: 0.1< g _ < 0.1, method = DAM F
220) - - -
Ol I < y < 0-2 3
1 1 1 T | 1 1 Eaal 1 1 L T | 1 1 sl 1 1 1 1 1 bl
Roconstuciod XTruo x: 005 <y,__ <0.05, Foconstrucied ¥ True Roconsirucied X/True x: 405 < y,__ <0.05, maihod = aSigma Roconstrucied x/True x: 0.08 <Y, _ < 0.05, mathod = DAM 3

oS

Std Doy

0.05<y<0.1 "

<0.05, method = Electron Reconstructed x/True x: 0.01 <y,__ < 0.05gmathod = Hadron o Roconstructed x/True 5 0.01<y, _ < 0.05, mathod = eSigma 3 Reconstrucied x/True x: 041 <y, _ <0.05, mathod I

0.01 <y <0.05

0.2 04 0.6

Electron -




Reconstructed y / truth y

By Ting Lin
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Reconstructed Q2 / truth Q2
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Summary

Looked into ATHENA simulation files (Reconstruction_analysis)

Fully filled branches: mcparticles2 and ReconstructedParticles
Energy, acceptance, etc, are not reflected in ReconstructedParticles
Most of other branches are not (fully) filled

Initial state transverse momentum is not negligible for kinematics
reconstruction. re-derive formulas or boost/rotate out system pT ??

References:

EIC Tutorial page: https://eic.phy.anl.gov/tutorials/eic tutorial/part5/reconstruction analysis
Wouter’s Tutorial at (7/29) SIDIS Meeting

Miguel’s slides (6/28) and code (different input files, DIS (v2) vs. JETS(v1))

Paul’s HERA kinematics talk (5/24)



https://eic.phy.anl.gov/tutorials/eic_tutorial/part5/reconstruction_analysis




phi

- How to use the calorimeter info? Directly use Clusters?

- Very low activity ( < 1) on most of sub-calorimeter systems

Narrow eta bands on EcalBarrelSciFi and HcalBarrel
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- How to use the calorimeter info? Directly use Clusters?

- Very low activity ( < 1) on most of sub-calorimeter systems

- Scattered Electron seems not recorded by Ecal

EcalBarrelClusters
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