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Helium BO/RP Analysis Update

Generator / eicsmear input Detector “Truth” output
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Result: extra component of momentum smears t, nu variables by over factor 100.
What is causing this? Crossing angle consideration - fixed!!



Helium BO/RP Analysis Update

Before: 18x110 - 10K hits in BO, 3.3K hits in RP, even after crossing angle
*both scenarios before

correction.

electron + photon exclusivity
After: 5x41 (5x164) -10K hits in BO, 9756 hits in RP, after crossing angle cuts included
correction.

For Both BO and RP PHG4Hit Container, currently using
hit->get_hit_id() == 1 && truth->get_id() == 100002042
To compare hit momenta and energy to truth momenta and energy



Helium BO/RP Analysis Update

Truth Container BO Hit Container
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Plots Status Last Week

e  DVCS Differential cross-section vs Momentum transfer t. Detector performance: low pT acceptance in far-forward region.

e  DVCS Differential cross-section vs Momentum transfer Q2. Detector performance: low pT acceptance in far-forward region.

e  DVCS Differential cross-section vs Momentum transfer xB. Detector performance: low pT acceptance in far-forward region.

e  Detector efficiency as a function of pseudo rapidity (different colors for different particles, vertical axis is %), detector
performance and where the particle are detected

e xbversus Q2 filled with relative counts, detector acceptance

e tversus Q2 filled with relative counts, detector acceptance

e xbversus tfilled with relative counts, detector acceptance

What do i need? Finish helium BO / RP analysis to construct differential
cross-section and have detector efficiency. Work for other 2 particles (90%) done.

Cross section normalisation. 10 fb™' ?



Plots Status Today

e  DVCS Differential cross-section vs Momentum transfer t. Detector performance: low pT acceptance in far-forward region.

e  DVCS Differential cross-section vs Momentum transfer Q2. Detector performance: low pT acceptance in far-forward region.

e  DVCS Differential cross-section vs Momentum transfer xB. Detector performance: low pT acceptance in far-forward region.

e Detector efficiency as a function of pseudo rapidity (different colors for different particles, vertical axis is %), detector
performance and where the particle are detected

e xbversus Q2 filled with relative counts, detector acceptance

e tversus Q2 filled with relative counts, detector acceptance

e xbversus tfilled with relative counts, detector acceptance

What do i need? Finish helium BO / RP analysis to construct differential
cross-section and have detector efficiency. Work for other 2 particles (90%) done.

Cross section normalisation. 10 fb™' ?



1. DVCS Differential Cross Section vs t, Q2 Xy - Low p; acceptance in FF. d*o S

_ - (N £ VN)
dQ?%dx pdtdg LAQ® hfche.

— N is the number of counts in the bin
— L is the integrated luminosity

— AQ is the multi-dimensional bin size:

A(.! = A(‘)"‘A.I 1;.AfAr"

IN PROGRESS
Have t g2 and xb after all exclusivity cuts. Only
need to insert equation for cross section and
make histograms

Positive helicity Negative helicity

Events produced correspond to 0.5608860¢




2. Pseudorapidity vs (for each 3 particles, split into where detected - where applicable)

y Calorimeter Photon Eta
Track Electron Pseudorapdity
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3.Q2, xb, t plots Q
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4. Questions

e Effect of integer choice in argument of ->get_px : get_px(0) vs get _px(1) vs get_px(2) etc

e Plots 3 (g2, t, xb): counts relative to what??
o Events/ total events (per bin?)
How to convert hit positions to global coord system for BO and RP radial cuts



Layer 11D =1

Layer 2 ID = 4294967297
Layer 3 ID = 8589934593
Layer 4 ID = 12884901889

BO HitContainer Example:

Other hits with tiny momenta values are
clearly not Helium Hits!
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Real hits occur on same hit ids! 1, 4294967297, 8589934593, 12884901889

Notice RP1 and RP2 hit: ID == 1, 4294967297



e RP1ID=1
o RP2ID =4294967297

RP HitContainer Example

Hit ID, Px, Py, Pz. x,. v, z

RP1 Hit

-100.735 5.2433
0.000776217 -

RP2 Hit
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HOWEVER: Now Momentum Values very Skewed. Accounting for crossing angle makes
truth container and BO momenta look normal, but RP still looks off.



Momenta Money? Momenta Problems!
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