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Questions

e \With what kind of accuracy can one extract Ge

and Gwm given angular and statistical limitations at
PANDA?

e Can one measure two-photon effects in time-like
form factor measurements?
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& Formalism
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Fits to Extract Geg & Gum
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Toy Monte Carlo Simulations of e*e” FF Events

Time-Like Form Factor CM Distributions

2650 |-

2600 [
2550 |-
2500 =
2450
2400

Counts

2350 |-

' tau=1.0 Gg/Gy=1.0
fit N=100,000 -

2300

4000

-0.5 0 0.5

cos0

Time-Like Form Factor CM Distributions

3500

3000

Counts

2500

L e tau=6.0 Gg/Gy=0.4
fit N=100,000

5 April 2012

Counts

Counts

Time-Like Form Factor CM Distributions
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Time-Like Form Factor CM Distributions
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Experimental cuts of 8° < Qe+..2? < 172°;N=100,000
Fits to u=cosOcm of the form f(u) = a(l+u?) + b(l-u?)
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Realistic Counts
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Time-Like Form Factor CM Distributions

Time-Like Form Factor CM Distributions

—— lau=4.0 Go/Gy=0.6 ' lau=6.0 G/Gy=0.4
fit N=2,000 [ —— fit N=180




Fit Summary
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21.1

0.4

180

0.0267

1.13(21)

17(11)

Ja(l+u?)du = 8a/3; [b(l-u?)du = 4b/3; u=cos0;

N = (4/3)(2a+b)/AcosO; Acos08=0.05;

2a+b = 3NAcos0/4
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2V Predictions

Guttmann et al., PRD83(2011)094021

q°=6GeV?
model 1

7 model 2

DA model: BLW |
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Gcmfore - ocmaft) / ( Gcmfore + Gcmaft) — 62

= (Ne. - Ne+)(8) / (Ne- + Ne+)(0)
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Add a Linear Term

Time-Like Form Factor CM Distributions
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Test of a linear MC distribution
to simulate two photon effects

Now allow only 0.1% of the FF
events to have a linear angular
distribution

Clearly, fitting with a linear
term will never be good
enough; we need to

measure asym metries
8




MC Extracted Aoy

Time-Like Form Factor Forward/Backward Asymmetries Time-Like Form Factor Forward/Backward Asymmetries

0.008 T T 1 .. .1
———(.1% 2-photon contribution
0.006 fit N=1,000,000 . T

0.004 — expected

e 1.0% Z—f)hoton contribution
fit N=10,000,000

— expected

|

0.002
0

Asymmetry
Asymmetry

cosO bin cosO bin

A 0.1% asymmetry due to 2-photon effects will be
quite hard to measure at PANDA, but not impossible
if one compares e and e events in the same
detector elements. The asymmetry is really the
asymmetry of e” and e~ exchange, so one can stably
measure mirror-symmetric events.
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¥ & Conclusions

e | ack of acceptance at low O increases the errors in form
factor extraction as s increases

* A two-photon effect of 0.1% can be measured only at
threshold where the event rates are high enough to

observe a e*/e- asymmetry.

* The toy Monte Carlo can quickly give insight into the
effects of acceptance-blockers, such as a polarized
target, on e*e- measurements.
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