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An 1sospin-dependent global
-fi elastic nucleon-nucleus

potential

... 1n an exotic beam context

* Theoretical overview of the potential
* Comparison to other potentials

* Asymmetry term analysis — charge exchange
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Building a completely phenemological potential

* A desire to build a potential for the present
and future exotic beam accelerators
-- include non-spherical
-- concentrate on lighter nucle1
-- consistent across chains of 1sotopes

* One which will complement and augment my
earlier microscopic work

* an re-examination of the traditional terms
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Makeup of the phenemological potential

* A Woods-Saxon Basis

* Each parameter in the Woods-Saxon basis 1s
fit to a quadratic or cubic polynomial

* Complete separation of the “E” and “A” variables

* No additional theory: no added coulomb corrections or
dispersion relationships

* A standard format: terms include:
volume, surface, spin orbit, and coulomb
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The complete velume term
Real:

Vv = Vi + Vin A 4+ Vi, A2 + Vi, A + Vi E + Wi, B2 + Vi B
+ PN - 2) (LFV-&D + WA+ Vi, A? + Vi A® + Wi A? + Wis & + Ve EE)

+ MN (1’;1-*’.,“[:. + 1’;1-”.”31 A+ 1“;1-*’.,?32 *42 + L;Vmg*'flg + L;Vmﬁ E + L;Vmﬁ EE) '

Imaginary:
Wy = Ii"I.FVD + II;Vl A+ II;VQ *42 + 11';1”3 ‘43 + II;‘»@ B+ II;VE E ’ + II;V? E ’
+ PN -2Z) (H""Vm + Wy A+ Wy, A2+ Wy, A7 + Wi, A+ Wy B + W E 2)

+ _u_\-*(t-’[--’vmu + Wy, A+ Wy, A2+ Wy, AP+ Ty B+ n.--'v_mEE?).
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Computational Aspects
* Fit over 500 different experiments
* The searching space was often over 20 dimensions

* The fit tried to find a minimum in the weighted x?
parameter space

* Run on a parallel Linux cluster, each run took ~80
computational hours
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A Java Applet which calculates the
elastic observables and also produces
the potential parameters

N
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http://home.eckerd.edu/~weppnesp/optical
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The complete velume term
Real:

Vv = Vi + Vin A 4+ Vi, A2 + Vi, A + Vi E + Wi, B2 + Vi B
+ PN - 2) (LFV-&D + WA+ Vi, A? + Vi A® + Wi A? + Wis & + Ve EE)

+ MN (1’;1-*’.,“[:. + 1’;1-”.”31 A+ 1“;1-*’.,?32 *42 + L;Vmg*'flg + L;Vmﬁ E + L;Vmﬁ EE) '

Imaginary:
Wy = Ii"I.FVD + II;Vl A+ II;VQ *42 + 11';1”3 ‘43 + II;‘»@ B+ II;VE E ’ + II;V? E ’
+ PN -2Z) (H""Vm + Wy A+ Wy, A2+ Wy, A7 + Wi, A+ Wy B + W E 2)

+ _u_\-*(t-’[--’vmu + Wy, A+ Wy, A2+ Wy, AP+ Ty B+ n.--'v_mEE?).
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Asymmetry and Charge Exchange
(N-Z) Terms

Fermi and Gamow-Teller Sum rules lead to (N-Z) factors on
the 1sospin dependent terms

Volume integrals of the NN asymmetry piece have a long
history as input to calculate charge exchange cross sections
Spin Dependent - Gamow-Teller Resonances
Spin Independent - Fermi Resonances

Osterfeld, Reviews of Modern Physics 64, 490 (1992)
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Neutron scattering at 135 MeV - total reaction cross section
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Neutron scattering difference : 40Ar — 40Ca
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Conclusions
* Development of a new global optical potential

* It has the apparatus for systematic analysis
of the “traditional” terms

Future steps:
*A better term for anti-symmetry

* Inclusion of charge-exchange constraints
/
Thanks
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