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Elementary (single-nucleon) amplitude
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Vector meson exchange Primakoff mechanism

(Regge model)



Parameters
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Parameters

Primakoff mechanism
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Results for yp = np and yp = 7%
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Results for yN - nN and yN - n°N

do/dt [ub/GeV?]
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Photoproduction on nuclei

3 channels:

e (Coherent y+A- n+A,
 Transitions to discrete states Yy +4- 7 +A7,

- Direct reaction (nucleon knock-out) Y +A—=>n+N+(4A—-1)

Model: Impulse Approximation

T(rA - ) = (4 ty(@D)14)



Photoproduction on nuclei

Model: nA Final State Interaction
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126()/, r]) 12C and 12C()/, 7’]) 12C>|<

* O0hw (1p — 1p) excitations : Shell model with intermediate coupling

* lhw, 2hw, ... excitations : Helm model (eA — e’ A* matrix elements)

Levels of *%C included:

Ohw
Level No. J7 T € [MeV]
1 0* 0 0.00
2 2t 0 443
3 1t 0 12.73
4 1t 1 15.11
5 2+ 1 16.11

lhw, 2hw, ...

Level No. JT T € [MeV]
1 2” 1 16.58
2 1~ | 17.23
3 1~ 1 18.15
4 3~ 1 18.72
5 2+ | 18.81
6 1~ 1 19.20
7 2- 1 19.40
8 4= 1 19.60
9 2t 1 20.00
10 3+ | 20.60
11 3~ 1 +-6Q,
12 1~ 1 QL_QB) GDR




and “C(y,n)“C* ()
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[A. Fix, Phys. Rev. C 108, 044607 (2023)]
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y+12C—>n+1lC*+n, y+12C—>r}+11B*+p

Closure for **C*and ''B* states:
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Final State Interaction (FSI)
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Other nuclel and other mesons
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*He(y,n")
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*He(y, %)
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2C(y,n"
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2Cy, %)
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‘H(y,n)
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“H(y,n")
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ZH()/, 71.0)
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“°Pb(y,m)

200,
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Elementary amplitude
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Shell model with intermediate coupling

W(IM;TMr) Mixing coefficients
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“Cy,m)*C and C(y,n) *C*(e)
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*He Wave function

e-—ar

5
Yy(r) =N - Zaje"ﬁf"’
=l

a; and f3; are fitted to *He charge FFupto Q = 6 fm~!

j aj [fm='] B; [fm~1]
I 1.305 0.0

2 5222 1.42

3 7.832 284

4 -5 426

5 1.305 5.68




2H Wave function

ot ) = ) 1OV () g (LM 1M5]| 1M )

L=0,2 M

Uy (p) and u, (p) from Bonn NN model [R.Machleidt et a Phys.Rep. 149, 1 (1987)]
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208pp \Wave function

Symmetrized Fermi density:

1 1

P = o 1+exp(Tr)+1+exp(R:r

Parameters: R (radius), a (diffuseness)

IfR > a,
1

1+ exp (%)

p(r) = po

sinh(R/a)

) — Po cosh(R/a) + cosh(r/a)

R = 6.654 fm, a = 0.475 fm,
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