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Table 1: The four most important mesons and the main characteristics of their contributions to components of the nuclear force.

Meson Central Spin-Spin Tensor Spin-Orbit
(1 33)\ weak, long-ranged strong, long-ranged
o(500) strong, attractive, moderate, intermediate-
intermediate-ranged ranged
. (782)| strong, repulsive, short- strong, short-ranged,
ranged coherent with o
(770). weak, short-ranged, moderate, short-ranged,
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Table A.3: Non-relativistic configuration space OBEP.

—__—_.____._—_—-uu-—-——lﬂ———————-—-———_—“'_—_*“-—-

C ORE 2PARANETERS

Potential A Potential B

Ma

The Meson Theory of Nuclear Forces and (MeV)  g3/4r Aa(GeV) go/4r Ao(GeV)

Nuclear Structure

x 138.03 14.9 1.3 14.9 2.0
" n 548.8 2 1.5 0 -
R. Machleidt p 769 1.2 1.2 1.7 1.1
Department of Physics, University of California, W 782.6 25 1.4 28 1.3
Los Angeles, CA 90024, U.S.A. | é 983 2.T42 2.0 6.729 2.0
and o° 550 8.7171 2.0 8.8322 1.4
Los Alamos National Laboratory, MS H850, (700-710) (17.6205) (2.0) (16.0707) (2.0)

Los Alamos, NM 87545, U.S.A.

w

—€q (MeV) - 2.2246 2.2246
Pp (%) ‘ 4.75 5.53
Qqa (fm?) 0.274 ° 0.279 "b
A 139.180.195.74 T . pa (pn) 0.8527 ® 0.8483
As (fm—1/3) 0.8865 0.8860
hysics, Spring 2023 D/S 0.0258 0.0263
ve will compile the lecture notes of the course, the exercise sheets and the ¢ Gnp ((::1“)) ;2:*975 ;2'?675
: T 1 . :
es of this year are under development (actually, they are always under dev ﬂ:p(fm) 5.425 5.423
and you should come here from time to time for updates. Currently we ha re = p(0, 0) (fm) 1.762 1.758
update): t ) ;
roduction I =
1c1et_{;m Sl Given are the meson, deuteron, and low energy parameters.
ucture

For notation and other information see Table 4.1 and 4.2.

erials: SU(3)_Clebsch-Gordan coefficients, ChPT Reviews, the OBE model. —p It is always used: f,/g, = 6.1, fu/gu = 0.0, and n, = 1.
' “The o parameters given in brackets apply to the T =0
N N potential. Potential A uses 710 and B uses 700 MeV for the o mass.

b Meson-exchange current contributions not included.
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