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leutral pion photoproduction
— Basic Amplitude
— Nuclear case - Coherent, Incoherent
Aatter form factor, transition matter form factor

rystal Ball/TAPS at MAMI

ew data on Coherent and incoherent reactions



ninated by A(1232) production

— Full Calculation n{y,n")n
Full Calculation p{y,n")p

----- Only Born terms n(y,n")n

/ T —— Isospin structure of ampli

/ A(yp—m0p) = \2/3 AV3 +v1/3(/



“Clean” test of n%-
interaction & effeu
medium on A—prog.



b  RMS charge radius known to < 0.001 fm

RMS neutron radius only known to ~0.2 fm !!  Horowitz et al. PRC63
Piekarewicz et al. NPA
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rell understood m® meson — produced with

~equal probability on
protons AND neutrons.

Select reactions which leave
nucleus in ground state

Reconstruct 7°
from 1°—2y decay

ar distribution of 1© — PWIA contains the matter form factor
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ent — Gaussian with o(E_) extracted from coherent maximun

red steo function at A(v T°NYA-1 threshold
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- PWIA
- DWIA
= DWIA+A self ¢

Theoretical predi

Dreschel, Tiator, Kamal
& Yang - NPA 660 (19

n® production amplit
from Unitary Isobar |
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Extract matter form factor from PWIA expression

(PWIA) = (slmN!) A2 (qIZky) FZ(EY*,OR*)! |Fm(q)|! sin

Dbtain corrected |F . (q)|* - use ratio DWIA/PWIA f
heory



Ey = (200-220)MeV
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.1 fm skin .
.2 fm skin |
.3 fm skin

umes diffuseness -
e for nroton and




ualrall vivulduvllidyliviudu YIVvve.

so allows test of more specific A-nucleus interactiol
mpared to coherent

e.g. A-N interactions important




ICUlt 1o extract strength using £_"
rginally “resolvable” for lowest Ey bins

Detect nuclear decay photon in the same detector ¢
n¥ decay photons

ens up access to incoherent reaction to discrete
lear states and up to higher © energies
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oherent process extracted with a new level of accut

ata set of sufficient quality to extract information on
atter form factor

uclear decay photon analysis allows determination
coherent production -> study in it's own right and u:
Improve coherent extraction
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H + Many body production
; | + Intermediate coh. pi pi
S g P + AN interaction
JAFT A
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V). Ar,, (28Pb) = -0.02 0.5 fm

kup reactions.
ent analysis of p and n pickup gave
~0.5fm for 208ph

tiprotonic atoms

- N 1€ FAr 208D
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um Kin. cnergy SN maximum k
80 MeV w233 M
280 MeV/ O w240 M
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—— By = 1T0-180 MaV

— Ey = 180-190 MaV

— Ey = 200-220 MaV
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ange of lighter nuclei
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ter = charge form factor
AMS increased by 0.1fm
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12C(y,n9)12C (2* state at 4.4MeV)




