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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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v" energy weighted sum rule

Sy = /ES(E)dE
= Y (By - Eo)|(v|F|0)]?

[ 24

_ %(O|[F, [H, F]]|0)

S(E) = Y |(v|F|0)?
X(S(Ev - EO — E)

%(O|[F,[H,F]]|O) = %(F(HF—FH)—(HF—FH)H
(FHF — EgF?)
> Eu|(0|F Iy )|% — Eo(0|F2|0)

= szy Eo)|(v| F|0)[?



Energy weighted sum rule:

i
|

N (Ev — Eo)|(v|F|0)|?

v

= Z(OlLF [, [0

For F = F'(r) (local operator)

K2 '
[H,F] = [——VQ, F

2m
TLQ

- 2m

(V2F 4+ 2VF - V)

n [F, [H, F]] = %Q(VF)Q

2
" S1 = ;L—m/dr o(r) - (VF)?




S = 3" (Bu — EQ)|WIFI0) = 2 [ dr p(r) - (VF)?

v

For F=z

TLstys
2m

Z(Eu Eo)|(v|2]0)|?

[TRK (Thomas-Reiche-Kuhn) Sum Rule]

1

Model independent
For F = 1Yy, (7)
A2\ 4+ 1)R?

3mm




Photo absorption cross section:

7T2€2
Taps(By) = Ty — ) |(41160) 2 6(B, — By + By)
EZZ(zp—Zcm) = Z{zp—;(zfzpf—l—zn:zn
NZ [1 1
. A(Z;ZPN;zn)
/ (B-)dE An2e? R2 NZ
O' j— . .
abst=y 7 hc 2m A
o2n2e’h NZ

mc A




Giant Dipole Resonance (GDR)
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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
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Figure 6-20 Total oscillator strength for dipole resonance. The observed total oscillator
strength for energies up to 30 MeV is given in units of the classical sum rule value. For the
nuclei with 4 > 50, the integrated oscillator strengths have been obtained from measure-
ments of neutron yields produced by monochromatic y rays (S. C. Fultz, R. L. Bramblett, B.
L. Berman, J. T. Caldwell, and M. A. Kelly, in Proc. Intern. Nuclear Physics Conference, p.
397, ed.-in-chief R. L. Becker, Academic Press, New York, 1967). The photoscattering cross
sections have been ignored, since they contribute only a very small fraction of the total cross
sections. For the lighter nuclei, the yield of (yp) processes must be included and the data are
from: 12C and ?’Al (S. C. Fultz, J. T. Caldwell, B. L. Berman, R. L. Bramblett, and R. R.
Harvey, Phys. Rev. 143, 790, 1966); '°O (Dolbilkin ef al., loc.cit., Fig. 6-26). For the heavy
nuclei (4 >50), other measurements have yielded total oscillator strengths that are about
20% larger than those shown in the figure (see, for example, Veyssiere e al., 1970).




D F| =
So = (O|F?|0)

1 = i
F0HI
FIREIRRE D (HHFIED ) [FHMAEEIRRED
HEBEDAZE>TERHOENS

(AIEIREDFEHRZEM > TLDBHENZLY),

>RERTRES MR N, Ao =&EBEN ZEHERENHLHH
E S (missing strength) ¥ T=5,

PEBEN RO EICIO>TRFEDFELGEDFREZFTOND,

>EBRT—IOHEAEDFIVIICES,
(FIEIDEKLYETHERELG D EMMDMBEMLLY)




Glant Quadrupole Resonance (GOQR)

VoLume 29, NuMeer 16 PHYSICAL REVIEW LETTERS 16 OcToBER 1972

Giant Multipole Resonances in *"Zr Observed by Inelastic Electron Scattering

8. Fukuda and Y. Torizuka
Labovatory of Nuclear Science, Tohoku Unfversity, Tomizawa, Sendai, Japan
{(Received 24 August 1972)

Inelastic electron scattering from the giant dipole resonance region in ®Zr was mea-
surad. In addition to the usual dipole resonance we have found new resonances at 14.0
MeV and around 28 MeV. The aping and parities and transition strangthe of thesa statag

ara digouggad,
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Ikeda sum rule

charge exchange reactions: Gamow-Teller transitions
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Ikeda sum rule
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¢ MD analysis
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S.-S,=27.0+/-1.6 =(90 +/-5)% of Ikeda sum rule

— quark contribution: small
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Particle-Hole excitations
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Tamm-Dancoff Approximation

Assume: |v) = QDHF) = ZXph a,;)a,h|HF)

(superposition of 1plh states)
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Tamm-Dancoff Approximation

Assume: |v) = QDHF) = ZXph a,;)a,h|HF)

(superposition of 1plh states)
H|v) = Ey|v)

S

Z th,p’ h' Xp' n = L Xph residual

p'h interaction

Hop ot = (ep — €p)0pp pp + (php’>

Tamm-Dancoff equation
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