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Universality Test
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4 ) N.Baillie, S. Tkachenko,
* Bound Nucleon Structure Experiment W. Melnitchouk, K. Griffioen,
* d(e,e'ps)X [(deep) inelastic] S. Kuhn, C. Keppel, M.E. Christy,
» Deuterium target, spectator proton H. Fenker, J. Zhang, S. Blltmann
« 70 < ps< 150 MeV/c
- JLab Hall B CLAS with an RTPC fggf
* Measure F2"at high x Acceptance
Spectrometer
. V.

Fenker, NIM A 592 (2008) 273— 286
Baillie, PRL 108, 142001 (2012)
Tkachenko Phys. Rev. C 89, 045206 (2014)

DC: Drift Chamber
CC: Cerenkov Counter
SC: Scintillation Counter
EC: Electromagnetic Calorimeter
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“SFB% ?ﬁf WILLIAM & MARY  Time Projection Chamber

Fenker
TPC
11111 Gas Port ||/l
Aluminum — ’
Frame = Window Foil
=  Stacked — o Drift Plane =
O PC Boards ‘9 1+mm ‘ =
o : 32mm
& = vy v : =
D { = 1 —
@ GEMs — X . y —
AL = v X1
= ' / =
"/ y Strip Pattern —
on PC Board

He-DME gas mixture

5 April 2016 LEPP 2016 5



”SFB = 7 WILLIAM & MARY

CHARTERED 1693

Radial TPC
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Fenker Tkachenko
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d(e,e’ps)X

U E

€\ k'

o spectator

e Plane-wave impulse approximation
e Backward-emitted p is a spectator
e Struck neutron is off-shell

*ps and pn are equal and opposite

e | orentz invariants are corrected for
initial neutron 4-momentum
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BoNuS Kinematic Correction

* Very Important Protons 70<ps<100 MeV/c
* VIPs are 17% of the ps distribution

* Corrections make resonances stand out

* F2o"/F2P can be measured at high x*

—— p;s distribution

yield [arbitrary units]

70, 100, 200 MeV/c
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FonforE =4, 5 GeV

U E

Curve: Kalantarians/Christy global fit before BoNuS

0.2 | 0.2 [
01 |- 01 |-
g, O Z o F
L = i
02 = 015 |- Y=
[ B au
015 [~ B 1] o #
- 01 |- o2 )
01 |- - L [ Q° =25
— B a‘ii:i
- 0.05 |- r ik
0.05 |- B
0o F 0 |
i 01 [
01 -
: 0.075 [—
5 s 0= 4
B 0.05 |-
0.05 |- -
- 0.025 [
o N | 0 [ | 1 |
4 6
W4(GeV?
5 April 2016 LEPP 2016 12



S[B= i WiaveMary  BoNuS F2/F2!

CHARTERED 1693

1§ e W > 1.4 GeV/c?
0.9t = W >1.6 GeV/c?
0.8 A W > 1.8 GeV/c?
0.7 cJ
q w08
cw0.5F %5
u_ E \4_
04+ %
03F = "
3 “‘CA, i
0-25_ Vv
0.1~
: L1 1 1 I L1 11

% 01 02 03 04 05, 06 07 08 09 1
X

5 April 2016 LEPP 2016 13



”SFB% v WILLIAM@?MARY Patrik’s Talk

RRRRRRRRRRRR

N?
Je
Proton charge radius -
simulations

March 25, 2016
Patrik Adlarson
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Study of pu*w differential distributions

Beam: 0.5 - 0.501 GeV In MC weighted with BH-process
Target: proton with produced vertex at (0, 0, 0)

5 000 000 events produced for reaction, puw

Observable:

Resolution in proton momentum and 6 required to reach 3o
sensitivity to see effect of Lepton Universality Violation

LEPP 2016
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True proton information with background

proton
100 : z ; : : : ;
% I A ———
80 :_ ........................ ( ‘
| IR — 10000
etrue 60 __.._ ................................................................... p— 8000
d 50 :_ - e R e,
eg rees E 6000
40 EmmGREEREE oS R e
30 ;— 4000
20—
= 2000
10 i
% 50 100 150 200 250 800 850 400 450 500 ° ptrue( e C

P (MeV/c)

Purple vertical lines represent -t = 0.01, 0.02 0.03, respectively

Black line top: proton associated with Compton scattering at 500 MeV
Middle line:  proton associated with n° prod at 500 MeV
Black area: proton associated with n%° prod at 500 MeV

Above 50° no background contribution at all!
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Event requirement

Only keep event if p;, .

1. 95-105 MeVI/c (-t = 0.01); 137-147MeViIc (-t = 0.02); 169-179 MeVIc (-t = 0.03);
2. And only if proton theta angle > 50°

3. Run for three conditions on beam energy smearing: 0, 100 keV, 1 MeV
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Case: -t = 0.01; Beam energy smeared: 0
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Case: -t = 0.01; Beam energy smeared: 1 MeV
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Case: -t = 0.02; Beam energy smeared: 100 keV
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Case: -t = 0.02; Beam energy smeared: 1 MeV
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Case: -t = 0.03; Beam energy smeared: 1 MeV
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Conclusions

Some regions are completely background free. In a precision experiment
these regions should be used for the Lepton Universality Measurement

The error profile changes as function of —t
No great effect of beam energy smearing
Still roughly the same conclusion though: at least 3 mrad. A few percent

resolution in momentum needed. Interestingly not so sensitive at —t =
0.03. But there less curvature.

LEPP 2016
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Timothy Hayward

el
\‘ William & Mary
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Monte Carlo Simulations
of
photo production of Bethe-Heitler
Pairs
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Electron Cross Section w/ # Smearing Chosen From Distribution With Std = o
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Electron Cross Section with Smearing Chosen From Std = o
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Electron Cross Section with p Smearing for Std = o
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Effects of Ev Resolution on a /-spike at (2'",—. i)z
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Effects of & Resolution on a J-spike at (2mﬁ i)2
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Effects of Momentum Resolution on a §-spike at (2m _ i)2
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Effects of BoNus Resolution on a §-spike at (2m,~. i)2
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BoNus Measured Difference Between G’é‘p/G;p=1.01 and Lepton Universality
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 Lepton Universality tests with an RTPC seem
possible, but more realistic simulations must
be done.

* A hydrogen gas-jet or pellet-jet target,with a
silicon tracking detector is an option.
* Drift chamber design (Gabriel Charles, Paris)

—-competitive with the BONuS detector—-is
an option.

* Active hydrogen target TPC (Mark Dalton at
JLab) is also an option.
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