Calculations of crossing angle effects
on kinematics

Barak Schmookler

with help from Wenqing Fan (LBNL)



‘After-burner’ setup

pi = Ep(sinfl.0.cos6,1)

e; = E,(0,0,—1,1)

Rotation
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Boost calculation

pi = Ep(sinfl.0.cos6,1)

e; = F,(0,0,—1,1)

Boost

b — (51119 0 cosf —1

0. — )z(@/?,(},—ﬂg/él)

T 1 —9/2 0 O
First-Order Matrix L, = _%/ 2 é (1] 8
0 0 0 1
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Boost + Rotation calculation

pi = Ep(sinfl.0.cos6,1)

e; = E,(0,0,—1,1)

Boost
T 1 —/2 0 0
First-Order Matrix [, ., — _%/ 2 é [1] _%/ 2
Rotation |0 0/2 0 1
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Inverse Boost + Rotation calculation

1 0/2 1 0 /2
First-Order Matrix Lb—l—-r — 10 0 1 0

Boost ) _
- o
Pz _ -1 [Pz
Py btr Py
Pz 1 g P21 cotinear
Rotation

Can directly calculate 4-vector in lab frame for
any particle in colinear frame. For ultra-
relativistic particles (mass~0), the only relevant
variables are n and ¢.
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Niap IS Calculated
with respect to +z
(anti-parallel) to
incoming electron
beam.

Lab vs. Colinear frame kinematics

o VO s WO e WO e WO )

o
= =

|
)

(=]
1]
3

gen

«
[]
3

gen
gen
gen
gen

(=]
[]
3

80°

& =
o
o O

20°

oS 329
Q © o
[s]

Crossing Angle = 25 mRad
Ultra-relativistic particle




Lab vs. Colinear frame kinematics — zoomed in

Niap IS Calculated
with respect to +z
(anti-parallel) to
incoming electron
beam.
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nIab

Crossing Angle = 25 mRad

Ultra-relativistic particle
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Acceptance cut of
Nap < +4 leads to a ¢
dependent
acceptance in the
colinear frame.



What if we calculate n,,, with respect to incoming proton beam?

Crossing Angle = 25 mRad
Ultra-relativistic particle

Acceptance cut of
Niab prot < +4 dOes not
lead to a ¢ dependent
acceptance in the
colinear frame.
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Fun4A// after burner studles

N shift with Xing angle
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Larger effect at very
forward rapidity

Slide from Wenqing Fan (LBNL)
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Fun4All after-burner studles
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I o\ anisotropy of the
5 ofF — outgoing particles

Correctable as long as
one boost back to head
on event by event

Slide from Wenqing Fan (LBNL)
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DO distribution depends on
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E.=10GeV, E, =100 GeV

Crossing Angle = 25 mRad
Generated particle: D° at 15 GeV
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momentum — calculation
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Comparison of Fun4All and calculation

Fun4All — average momentum ~ 3 GeV/c Calculation

Pythia, e+p @ 104100 GeV, 25 mrad xing angle
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Comparison of Fun4All and calculation

Fun4All — average momentum ~ 3 GeV/c

Pythia, e+p @ 10+100 GeV, 25 mrad xing angle
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Calculation

E.=10GeV, E =100 GeV

| Crossing Angle = 25 mRad
Generated particle: D° at 3 GeV
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