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I Axial Anomaly
* Classical QCD Lagrangian :
I SUR(3) x SUL(3) x Ua(1)
e Axia Current isn't Conserved -> U, (1) Broken

Profound Example of Symmetry Breaking

* Exactly calculated in Chiral [imit (m,-> 0)
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*'—yy Decay Width (eV)

Existing Data

! * Presently known only to
d 10%
- * Experimental challenge

to measure ~ 1.4%
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Primakoff ° Production

* Virtual photon pickup in
the nuclear Coulomb field

* Veay forward angle
0.<0.2° @ E,~5GeV

A, 7 large z, stronger Coulomb field
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I Nuclear Coherent / | ncoher ent
I Background Processes

Coherent Process
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Jefferson Laboratory

e Continues electron beam
 E;max= 6 GeV

add 5
cryomodules

20 existing
cryomodules

20 existing
ryomodules

cryomodules

add arc
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Hybrid Calorimeter (HYCAL)

* PbWO, x 1152ch
- AE/E ~ 1.2% @ 2.5GeV
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- 0, ~ 1.5mm -> g, ~ 0.01°
e | ead-Glass x 600ch
- AE/E ~ 5% @ 2.5GeV

4cm X 4cm beam hole



nght I\/Ionltorlng System

* 470 nm blue LED
* 10 ~ 20 Hz continues sampling of PMTs gain



Error Budget

Statistical 0.4 %
Target Thickness 0.7 %
Photon Flux 1.0 %
0 Detector Acceptance & Misalignment 0.4 %
Backgound Subtraction 0.2 %
Beam Energy 0.2 %

Distorted Form Factor Calculation Errors 0.4 %

Total 1.4 9%
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Tagging Technique

e Ny: Ne'* gtag
* E=E.-E.
(AE,/E,~10°)
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L uminosity Control

_—* Monitor e/e pairs
which are proportional

Sweep

elt to photon flux

Superharp

Exp. Target o 1.2
-
g 1.15 - Photen Flux Controcl With Pair Spectrometer
z
4]
[ L

N =

-

1
2 1.n5:_
4] 1
o i
2 l_:_ ......................................... P
g -
Rle
&ldo.es[—
v | & =
N\ 3 8 PrimEx
\ ‘\ u 0.9 —
- = Run
[ ¥] |
1. BN
0.85—
El_s:l | 1 1 I 1 | 1 1 I 1 1 1 1 I 1 1 1 | 11 1 1 | 11 1 1 | |
b 1 Z 3 4 ] i} T



Online Data

Tagged electron - HYCAL coincidence

Counts

D~ T° Invariant mass

o Two + invariant mass for C12 target, rodiator A
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Angular Distribution : °C
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Angular Distribution : 2%¢Pb

Model Prediction Data
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Summary

* Precision Measurement of 1° Lifetime

* Axial Anomary: Profound Example of Symmetry
Breaking

* The High Resolution Calorimeter has been built

* Finished ““C data taking. 28Pb and empty target
run till Nov. 24, 2004.
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Electric Polarizability
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