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Ordinary Muon Capture
» Nuclear muon capture
p~+AZ,N)—B(Z—-1,N+1)+u,
» Weak currents. The nucleon current
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Gamow-Teller Transitions

» Charge exchange-nuclear reaction at intermediate
energies. For (p,n) reaction
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» Ikeda’s sum rule and problem of missed GT strength
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Missed strength and residual interactions

» Random Phase Approximation (RPA), phonon operators
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» Interaction between 1p—21h and 2p—2h configurations.
» Second RPA
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» Fragmentation problem
[IMp) = (RppoJMpl +Poipap QJ1P1 Q§2P2:|JM) )



» Strength function
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» Exact results
Second RPA Sy — Sq |sren = So — Sq |aea
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Fragmentation problem Sy = S |gp,
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Average excitation energies: (E)|o,_on & (E)[1p_11



The variants of residual interactions.

The residual interaction
Mixes AN = 0 | Not mixes AN =0 | Without
and AN > 2 and AN > 2 residual
configurations configurations interaction
a b c

Sg 6.55 0.49 1.15

Sy 135.55 129.49 130.15

Sy — Sg 129.00 129.00 129.00




ot~ strength, as in 2°8Pb(p, n)?°8Bi reaction.
E
sE)= Y Bk‘(GT):/O b~ (t)dt

k:Ex<E
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Experiment; B. S. Flanders et al., Phys. Rev. C 40, 1985 (1989)



ot strength, as in 2°8Pb(n, p)2°8TI reaction.
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Total rates of muon capture 2%8Ph( ., v/)2%8TI
NE)= ) A
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Experiment: T. Suzuki, D. F. Measday, and J. P. Roalsvig, Phys. Rev.
C 35, 2212 (1987)



Rates of muon capture 2%8Pb(y, /)?%8T]
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Rates of muon capture 2%8Pb(y, /)?%8T]

80

60 Bl

AE), 10°c
8

20 j ]
a
[
o . . . . .
5 10 15 20 25 30 35
E, (MeV)
140
wolb p
100 ]

Without 1" transitions

40 B
20 B
a
[Ap—
0 I I I I I
5 10 15 20 25 30 35

E, (MeV)



0.8 -

0.6 -

P(E)

0.2 |

0.0

20 25 30

35



Estimations for the probability of neutron emission in
208Pp( 11, v kn)208=kTY,

Interaction | Probability of emission k neutrons
or Syn k=0|k=1| k=2 k>3
a 38 44 17 1

b 55 38 6 1
Skn, (MeV) 9.305 | 16.147 | 22.650
Erfg‘ggg?e”‘ 5 | 47 | 29 19
Skn, (MeV) 5.092 | 12.459 | 19.197

Experiment: D. F. Measday, T.J. Stocki, and H. Tan, Phys. Rev. C 75,
045501 (2007).



Conclusions

1. The calculated pattern of neutron multiplicity in reaction
208pp( 11, » kn)2%8-KT| depends on the nuclear spin-isospin
residual interaction in particle-hole channel.

2. The experimental pattern will be a strong test for nuclear
spin-isospin residual interaction, and therefore for the
effect of missed Gamow-Teller strength.



