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Figure 6-18 Total photoabsorption cross section for !’Au. The experimental data are from
S. C. Fultz, R. L. Bramblett, J. T. Caldwell, and N. A. Kerr, Phys. Rev. 127, 1273 (1962). The
solid curve is of Breit-Wigner shape with the indicated parameters.

cf. 41 x 19713 = 7.05 MeV



Collective Vibrations

How does a nucleus respond to an external perturbation?

1) Photo absorption cross section
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Figure 6-18 Total photoabsorption cross section for !’Au. The experimental data are from
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solid curve is of Breit-Wigner shape with the indicated parameters.
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Remarks

1) Photon interaction < dipole excitation
1
Hint = ——-(p- A+ A-p)

2m c

A(r,t) = Z Z
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2nc?h

(ap.,, € etk T —iwyt + h.c.)

kT 1 (dipole approximation)

E, ~ 10 MeV, R~5 fm M EZIZ, kR [FEDLBWLIEEZH 2



Remarks
1) Photon interaction < dipole excitation

1l e
Hint = %E(P‘A—FA'P)
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kT 1 (dipole approximation)
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Remarks
1) Photon interaction < dipole excitation
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kT 1 (dipole approximation)
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Remarks
1) Photon interaction «—— dipole excitation
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kT 1 (dipole approximation)
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ii) Isospin 2= (2p— Zem)

(note)
neutron.proton ‘
Isovector type

Isoscalar dipole motion
<—> ¢.m. motion (to the first order)




Remarks
1) Photon interaction «—— dipole excitation

1l e
Hine = %E(P‘A—FA'P)
Yl . _
Alrt) = 5 Y Ty, €a T b )

L a=12" Y

kT 1 (dipole approximation)

C Amr2e? - 5
Tabs () =~ (g = E)|(lZ|60)|? (B — By + Fy)

ii) Isospin 2= (2p— Zem)
p

”eu”on.proton : 4-’->

Isovector type

Isoscalar dipole motion

<—> ¢.m. motion (to the first order)
1i1) Collective motion

Motion of the whole nucleus rather than a single-particle motion
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Figure 6-18 Total photoabsorption cross section for 7Au. The experimental data are from
S. C. Fultz, R. L. Brambilett, J. T. Caldwell, and N. A. Kerr, Phys. Rev. 127, 1273 (1962). The
solid curve is of Breit-Wigner shape with the indicated parameters.



Cross section (mb)
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“Nuclear Structure vol. 1I”
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FiG. 1.2. The photo-neutron cross section o(vy,n) as a function of the photon
energy for the three nuclei 2°6Pb, 120Sn and % Cu. Note that for these nuclei
(7, 1) = oaps(7). From reference (BER75).
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Photo-Absorption of Nuclei and Decay Observation for Reactions in Astrophysics
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Figure 6-18 Total photoabsorption cross section for '*’Au. The experimental data are from

S. C. Fultz, R. L. Brambilett, J. T. Caldwell, and N. A. Kerr, Phys. Rev. 127, 1273 (1962). The
solid curve is of Breit-Wigner shape with the indicated parameters.
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