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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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Remarks

1) Photon interaction < dipole excitation
1
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Remarks
1) Photon interaction «——— dipole excitation

1l e
Hint = %E(P'A‘I'A'P)
2nc?h - -
Alr,t) = 5 T (ay,, €a e T b))

k a=172 ad

kT 1 (dipole approximation)
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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 ?Au. The experimental data are from
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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.
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Glant Dipole Resonances

eGoldhaber-Teller type

neutron proton ) fu ~ A_1/6

——> Inconsistent with expt.
(except for light nuclei)
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Glant Dipole Resonances

eGoldhaber-Teller type

neutron proton ) fu ~ A_1/6

eSteinwedel-Jensen type

1 Pp Q= g1 (kr) Y1, ()7
e 1/3
Pn = o ~ AL/

kR = 2.08

— g1(x) = (Sinas‘—a:COSa:)/a:2
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FIG. 1. Schematic drawings that serve toillustrate the
the general features of the Goldhaber-Teller (Ref. 3)
(GT) and Steimwedal-Jensen (Ref. 4) (8] dipole modes .



30
25
3
E 20
E
w
@ &
E @ 15
= =
ar
=4
:
a0 — _1
¢ Tho ~ 31A4°1/3
+21471/6
5l _
| (MeV)
GT mede SJ mode 0= 5!0 ng |én EéJD 250
FIG. 1. Schematic drawings that serve toillustrate the Mass number A

the general features of the Goldhaber-Teller (Ref. 3)
{CT) and Steinwedel=-Jensen (Raf. 43 (8] dipole modes.

J.D. Myers et al., PRC15(°77)2032



11) Inelastic scattering

(e,e’), (p,p’), (0,0’), Heavy-ion =====mp Higher multipolarities

.

(IS\GGMR IVGMR IVSGMR
IVGDR
0 PA D4
! , Py
o 0 ny
ISGQR IVGQR
AT =0 AT =1 AT =0 AT =1

AS =0 AS=0 AS =1 AS =1



11) Inelastic scattering

(e,e’), (p,p’), (0,0’), Heavy-ion =====mp Higher multipolarities

= f

(IS\GGMR IVGMR IVSGMR
IVGDR
Al PA ~D4
s DY
B ny
ISGQR IVGQR
AT =0 AT =1 AT =0 AT =1
AS =0 AS =0 XS =] AS =1

movies: H.-J. Wollersheim,
https://web-docs.gsi.de/~wolle/TELEKOLLEG/KERNY/index-s.html
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