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Objectives of the BH Analysis:

1. Use Bethe-Heitler pair production for normalization in the
Charged Pion Polarizability experiment. Therefore, developing
an analysis suite for BH pairs is necessary.

2. We would like to extract the polarization signal of the BH
pairs.

3. Measure the form factor/charge radius of the proton.

University of

Massachusetts A. Schick, September 25 2019
Ambherst



OBJ ECTIVES u'u” Bethe-Heitler and «* Primakoff photo-production cross

sections for 5.5 GeV photons on Pb
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OBJECTIVES ;
%
2. Use BH pairs as a polarimeter. N :
FF(q?)
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P, = photon polarization; x = energy fraction carried by e*
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¢ is angle between the polarization direction and J 7
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p;, and p,, are the transverse momenta of the leptons.
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OBJECTIVES

3. Measure the form factor/charge radius of the proton.

dojg '
dx dZF dZF | nuclear( q ) atomlc( q ) |
Il %)

i.) Get t distribution for the data.

ii.) Do MC with standard dipole form factor and get t
distribution.

iii.) Divide data by simulation and look for deviations from
standard dipole at really low momentum transfer.
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FOAL Elasticity
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FROM LAST TIME: SMALL W PEAK

NumUnusedTracks_vs_M2ekin
Entries 4831831
18000 \ mea" X %32?‘5271
eany .
2018 DATA \\\
14000 Std Dev y 0.4284
:gggg Possible rho background
in both.0 and-1-unused track m” ’
2888 bins ~ \\\\\\"“Im II Mystery peak only in 1
O\ \ R .
4000 MR H‘ ’ unused |track bin

2000
v H
%
%
: A P A
9% . T A . 08 0.6 0.4 0.2 0
1 phvariant MAsb (GeV/c?) ’
2018 Data
o . t VS W
Q = S -| Entries 4831831 [0
3 0143 Mean x 0.3877
& : Mean y 0.02367 )q
& Std Dev x 0.1734
g7 StdDevy _ 0.03349
o T accs 30U
0.1§
2500
0.08 E small W pgak has relatively high t 2000
0.06 = K Epmmn == it 1500
0.04 50 N => Events with a lot of missing energy
04 54 - 1000
0.02 500
0

Invariant Mass (GeV/c?)

2018 Data: Lab frame opening angle versus W

. OpeningAngle_ VS W oc
5 - | Entries 4831831
k=) : I I| Mean x 0.3856
% o5 II I | Mean y 5.889 J0C
g - |I |I I 1,|n StdDevx  0.1856
s - ‘|'|' 1| Std Devy 2.989 |oc
$ owf |
P - | 1000¢
g :
2 15— | 8000
g ~
! - 6000
10 —
- 4000
5
Mystqy peak i BH Peak 2000
has tiny ! : 1 1 ! |
open]ng 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 0
0.2 0.4 0.6 0.8 1 1.2 1.4
angle W (GeV/c?)
Need explanation that satisfies:
1.Small Invariant Mass
2.0ne Extra (Unused) Track
3. Very Small Opening Angle
4. Good dE/dx
5.High t Lo\
e /

. e+ (undetected)

Target — @& [[| —
e- (extra track)

Brem.

=> Spllt up data into 1 unused track and no unused tracks

University of

Massachusetts

A. Schick, September 25 2019

Ambherst



Cuts for yp — ee™(p)

Preselection Cuts
1. Default GlueX cuts: https://halldweb.jlab.org/wiki/index.php/Spring 2017 Analysis Launch Cuts

2. Require E/p > 0.7 for electron and positron tracks in FCAL and BCAL

DSelector Cuts
1. Cut on coherent peak: 8.12 < Ey < 8.88

2. Require both electron and positron tracks have hit in FCAL
3. Require both electron and positron tracks have hit in TOF
4. Require dMinKinFitCL > 10E-6

5. Eliminate events with NumUnusedTracks > 2, (Split up data into 1 unused and 0 unused.) Today we
are only looking at 0 unused track events.

6. Eliminate events with Energy_UnusedShowers > 0
7. TOF dE/dx cut for electron and positron tracks at 3o
8. FCAL DOCA cut for e+ and e- tracks at 30

9. Cut on £t and £2 at +3¢
P1 P,
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https://halldweb.jlab.org/wiki/index.php/Spring_2017_Analysis_Launch_Cuts
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-t, semi-log X
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Conclusions

Have to return to MC to make it as robust as possible:

-> Really focus on finishing my event generator.
» Real bremsstrahlung photon distribution
» Tagger Accidentals

* Open up phase space in theta to have very low angle tracks
along the beam line

* Many more events!
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