. Supplementary Program

DF 17. Energy Levels and Coriolis Coupling in the 0dd
Tungsten Isotopes. R.F. CASTEN,® P. KLEINHEINZ, P.J.

DALY,* and B. ELBEK, Niels Bohr Inat., Copenhagen.--Single
particle neutron states and their associated rotational
bands have been studied in the odd W isotopes from 179-187%

using the (4,p), (d,t), and (3He,a) reactions. Level ener--

gies and cross sections were generally obtained up to 2
MeV. Assignment of states to rotational bands built on in-
trinsic Nilsson orbitals were made for most states below
700 keV in 1792187, 1000 keV in 18lW, 1L0O keV in 183,185¢
Several even parity levels at higher energies vere assigned
in 183,185 yuging the (3He,a) to single out the =6 orbital
angular momentum transfers. A study of Coriolis coupling
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Nuclear Theory 1

DG 1. Is Nuclear Matter Gaseous or Liquid?. M.
de LLANO, Instituto de Fisica, Univ. de Mexico, Mé-
xico, D.F, and V, V., TOLMACHEV, Moscow State
University, Moscow-B234.~-The Brueckner-Bethe -
Goldstone density -power-expansion perturbation se-
ries for the total energy per particle of infinite nucle
ar matter is critically analyzed as a low-density,
non-ideal Fermi gas theory. A rough calculation
based on the particle-hole Green function shows tha

a gas of nucleons interacting with a "‘reaiistic'’' N-N
potential condenses to the liquid phase at about 0.0 "
times the empirical saturation density: a liquid i
theory is thus required for the understanding of bo |
infinite and finite nuclear matter. Analogies betwe
the BBG theory and the Mayer cluster-expansion
theory of an imperfect gas with its failure at and
beyond the condensation point seem to lead to the
conclusion that the BBG theory of nuclear matter re
quires drastic modification.

* Work supported in part by Comision Nacional de
Energia Nuclear (Mexico).

DG 2. The Tensor Force and Nuclear Matter.* I,R, AFNAN
F.J.D. SERDUKE and D.M. CLEMENT, Univ. of Calif,, Davig-
Separable potentiale which heve been fit to the nucleon-
nucleon ecattering data have aleo had tensor forces that
are unacceptably weak: they predict deuteron D- state
probabilitiee (Pp) of less than 3%, This has led to
overbinding and too large a saturation density in nuclear
matterl., To study this phenomenon in a systematic manner
we have constructed separable potentials with Yamaguchi
form factors in the 35,-3D, channel. We first consider a
set of potentiale that are one term separable and are fit
to the triplet scattaring length, deuteron binding energy
and quadrupole moment; Py 1s allowed to vary from 1% to
9X. In contrast to Phil?ips'2 potentials, they contain
ths repulaion needed to approximate the 3D, phasas.

These potentials lead to drastically different saturation
curves in infinite nuclear matter with the PD-IZ poten-
tial yielding the largest binding enmergy per particle agd
saturation density. Binding energy results in nuclear
matter and finite nuclel are preeented using more real--
istic potentials whoee P 1s in the range 4X to z. |

*Work supported in part by the U.S, Atomic Energy Comm.
Ip,M. Clement, et. al., Nucl. Phys. A139, 407 (1969)
2A,C. Phillips, Nucl. Phys. Al0?, 209 (1968)

showed that calculated energies and cross sections were of-
ten significantly altered by this interaction and that many
deviations between the data and the simple Nilsson model
could be eliminated with its inclusion. The mixing also

of “ered an explanation for many of the extreme changes in
c1 88 Bection to a given level as a function of neutron
nmber. The coupling strength was :tudied as a function

. neutron number, quantum number and excitation energy;
evidence wvas found for a reduction of many matrix elements
below the Nilsson predictions.

®\ ™ at Los Alamos Sci. Lab., Los Alamos, New Mexico.
tFermanent Address: Purdue Univ., Lafayette, Indiana
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3. O0ff-Shell Nucleon-~Nucleon Amplitudes from Pion
Production,* D.A. ZOLLMAN, M.K. BANERJEE, C.A. LEVINSON
and M.D. SHUSTER, University of Marylsnd.-~The mass dis-
persion approach of Fubini and Furlanl has been applied
to single pion production in nucleon-nucleon collisions.
By considering the leading correction to the soft pion
limit, a connection between the relativiatic theory and
the non-relativistic distorted wave approximation has
been established?, The pion production amplitude depends
cu the off energy shell nucleon-nucleon scattering ampli-,
tude. This dependence is diecuesed for some nucleon-nu-
clion potentials.

*Work supported in part by the U, S, Atomic Energy Comm.
unler contract 40-1(3765)

15, Fubini and G, Furlan, Ann. Phys.(N.Y.)48, 322(1968)
2M. K. Banerjee, C. A, Levinson, M. D. Shuster, and D,

A Zollman (to be published)

D. 4. Pion Production in Nuclear Collisions,* M, D,
SHUSTER, M. K. BANERJEE, C. A. LEVINSON, AND D.A. ZOLLMAN,
University of Maryland.--PCAC and Current Algebra are ap-
p led to the calculation of "hard" pion production cross-
sections for collisions of protons, He3, and alpha-par-
ticles with complex nuclei. When the final nuclear state
1s. not observed a closed expression is obtained relating
Y T¥ /€, 3Ny to off-energy-shell matrix elements of
the projectile~-target optical potential. Comparison

with known data is made for several atandard potentials

* for the reaction pe ' e Mm%, X . Predictions ars

made for pion production in reactions involving complex
projectiles. -

*Work supported in part by the U. S. Atomic Energy Comm.
under Contract 40-1(3765)

DG 5. The Relation Between the off shell N-N
S:-attering Amplitudes and Nuclear Binding Energies.
MICHAEL 1. HAFTEL,* Naval Research Laboratory--The
relation between the off shell scattering amplitude
&:d the binding energy of nuclear matter is discussed.
Poth phenomenological and exactly phase-shift equivaleat
potentials are trested, Exactly phase-shift equivalent
1 'tentiale are generated by the rank two unitary
t ;ansformation described by Coester, et. al.! It

; found that the binding energy of nuclear matter ;
14 quite sensitive to the central and tensor T matrix
elements for which the off shell variable is less thap
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