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Present World Data
Facility [ Q7 [GeV/c]? | AW [MeV] | éem Reference
MAMI-B 0.0 0-110 N.A. Fuchs 96

' Saskatoon 0.0 3-20 N.A. | Bergstrom 96
NIKHEF | 0.04, 0.1 0-2.5 0 Welch 92 |
NIKHEF 0.1 1-14 0, 180 Brink 97
MAMI-B 0.1 <4 |0,180| Distler 98
MAMI-B 0.05 <4 0, 180 | Merkel 00

Jefferson Lab Proposal

[ Facility [ Q7 [GeVv/c]® | AW [MeV] | ¢em Reference |

Hall-A 0.02%-p-22— 0—20 0-360 P01-014 |
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An important low energy QCD theory
with widespread application
Neutral pion electromagnetic

production is particularly sensitive to
ChPT

do/de ~ |Amplitudes (S-wave + P-
wave +...|2)

Amplitudes ~ Trees + Loops + LEC's

Determine LEC's from experiment and
predict evolution with W and Q.

Widespread disagreements between
theory and experiment should be
resolved




ortelo, ~ A+BcosB +Ccos’ 6
oL ~ Dsin 6 +Esin 0] cos 0]
o ~ Fsin® @




Consistencies

e Egy. amplitude ( S- wave) from photoproduction data
(Q7=0.0) (SAL, MAMI, TAPS) is consistent with ChPT.

® Eg. amplitude from clectroproduction data (NIKHEF,
MAMI) at Q°= 0.05 and 0.1 [GeV/c] is consistent with
ChPT (20% level).

Discrepancies

Electroproduction (Q*= 0.05 and 0.10 [GeV/c]*)

e Evolution of 6+6.01, G1r, and orr with Q° and W is
' inconsistent with Mainz data (Ly, and P-waves).
e S-wave cross section data from NIKHEF and Mainz is also
inconsistent in the same range (Ly+ and P-wave correction).

e S-wave cross section for deuterium is 10 times smaller than
ChPT prediction ( Lg.).







Jefferson Lab

Beam
¢ High Energy CW Electron Beam

Spectrometers (elechraw
o Septum Magnets
# High Resolution

Target
= 10 cm Liguid Hydrogen
s 10 pm Havar Foil

Calorimeter
« BigBite Calibration
BigBite (Pretems) = AL ~ QO Wnsv
« Large Acceptance P ~02-\ GeV/e

+ Medium Resolution bp!% r \ﬂé




= HRS BigBite
p-range (MeV/c) | 300-4000 200-500
acceptance_H (mr) | 20 +50
sceeptance.V' (mr) | 60 £300
solid angle (msr) | 4.8 %
& p/p 10~ VN
Afy (mr) 0.6 3.2
Afy (mr) 20 o
measure e vertex | pp,vertex
Overtes (cm) 01 (y) o
fDCEE‘:EHE < IIE =10 none
. <yly>=0

Hydrogen Density [ 0.07 gm/cm

Cell Length 10.0 em

Cell Diameter 1.0 cm

Cell Material Al

Entrance window | 0.0015 em

Exit window 0.0013 cm

| Side wall 0.0025 cm
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Expected Results

100 Hrs per Kinematic Setting

18 Bins ®cw e0° merem
10 Bins ©cu 15' w
20 Bins W | ™ "
3 Bins Q2 0o l - W

Approximately 5 - 7 % Statistical Accuracy per Point

L4+T =~ 2% Statistical
TL ~ 4% Statistical
TT ~ 30% Statistical

Using the SAID partial wave analysis code, this data
would provide the following accuracy for the
Q? = 0.06[GeV/c]? point.

Wave —Amplitude— | Error
S31 pE 222 1.0
S31 pS 15.4 1.0
P31 pS 2.8 0.9
P33 pM 4.3 0.2




