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The purpose of this work is to establish the reliability of continuum-discretized coupled-
channels (CDCC) method for the evaluation of cross section data for n+5Li and n+7Li reactions.
In this study, Li and “Li nuclei are described by the d+ « and ¢+ « cluster models, respectively,
because they have very small binding energies, from the d-« and t-o breakup threshold. Because
of those features, a breakup process of ®Li into d, t and « is one of the significant mechanisms
of the reaction process, and the accurate description is required. As one of the most reliable
methods for treating breakup processes, the Continuum-Discretized Coupled - Channels (CDCCQ)
method is proposed and applied to analyses of three-body breakup reactions, in which the
projectile breaks up into two constituents, such as %7Li into d, ¢t and a. Thus, the CDCC
method is expected to be indispensable to analyze 57Li breakup reactions.

For the CDCC analyses of %7Li elastic and inelastic scattering on various targets, Sakuragi
et al. (1986) have suggested carefully reproducing the absolute values of a lot of experimental
data of cross sections. In spite of their efforts, the CDCC method has not yet confirmed its
applicability to the breakup into a-d(t) continuum states, especially to the breakup spectra of
6.71i. Furthermore, the statistical model, used often in evaluation of nuclear data for medium
to heavy nuclei, cannot be applied to the 8Li(n, n’) reactions. Therefore, it is highly desirable to
show that CDCC is more reliable theoretical calculations for the cross sections of &7Li breakup
reactions.

In this study, cross sections for ®Li(n,n’)%Li*~ d + a and “Li(n,n’)"Li*— ¢ + o reactions
are evaluated by using the microscopic coupled-channels method, in which we adopt micro-
scopic wave functions of ®7Li with the d + o and t + o model. We first calculate the elastic
cross sections for the n+5%7Li scatterings with the complex Jeukenne-Lejeune-Mahaux effective
nucleon-nucleon (JLM) interaction and the optical potential model. In comaprison with the
experimental data, we fix the parameters in JLM interaction and optical potentials. In the
present analyses, it is found that the elastic cross sections for incident energies between 7.47-
24.0 MeV can be reproduced by the present cluster models with one normalization parameters
for the imaginary part of the JLM effective interaction. In this energy region, cluster folding
mode] with optical potential can be reproduce with two normalization parameters for the real
and imaginary part. Next, we calculate the inelstic scattering cross sections and the neutron
spretra. The calculated inelastic cross sections of the 3% (7/27) resonance states and neutron
spectra for °Li (TLi) breakup into continuum states are shown to be in good agreement with
experimental data. :

From tose results, we can have the conclusion that the CDCC method with the JLM interac-
tion and optical potential is very powerful for the data evaluation of the 6Li(n,n') and "Li(n,n)
reactions. The advantage of this method is to obtain not only elastic and inelastic cross sections
but also neutron spectra within the same framework.
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BISOWHELL. BPHZXVF—DBICBT 2 EEE, S 2 OMFEMTONTE
LirL. ZREOBENELIE. Wb dHFike Shh s HE 8D 40 DL EOWAIHE
DEVEFETHSEFEEICE I bDTH B, EEED 10 UL TOEVKICENT
. HEHROAATEEIC R B & S KB WEMEBEASBRRIEINTE ST, ik DEELAD
EHN T EFEEEEE L TVAT EAHLNTVS, [>T, FOX S GEEVEFRD
M T RS RO SMERZE. EROFENEM T AL, FilaFEOBRRBIRN
TWBRRICH 5,

KB ZIE. O D ERBHRICH BBOBRO P T RIGHTm RO FIC R LT, 8
WHD Y T A2 —REEICEE U, BEBULEET v RV RIEE O IH - AR AER
BRAL. FOEMER n+Li BXU n+'Li KISOBHICE>TRLULIELEDTH S,

P a+d, o+t 75 ARAE—HREINT L, "Li JEFRROFRMIKE, a—-d, a—t
e IREED DR EIT o 170 EHIC, EHIINF—RETHS o —d, o — t ELIREZR
HES L L. Fy 2 RIVESERBEA LT, SLitn BXU Li+n BELEMR T L 217572
BB EEEF v VRV SEREA LT, SLi+ BXU "LitRIGHHT LI2#3RIE T
NETILITDIhTEREDTHED, BTHEANDOERIINHTTH S, iz, T
LEEVEEDOBELIC DOV TIE. HERTF VIV IV BEEINTESLY., AAETIENLS
DEABRETF Vv IVEBER L, ZTOEMMEZRLUZ, COFER, EREPINT
WU RENTEEEHAT LS. PETRERT Vv ILORER, BEORE %
B2 Z)INGA—R—EROBILICKH>T, UG A—Z—Z2BATEHT LEl, I
TORISEEFHT A LICKD, AR T Li+n BLXT "Lit+n FEHPEEELRTERE.
6Li(n, n')SLi* — a +d, "Li(n,n')'Li* = a+t AT MVEHETFE L. TOMRDER
Boh=EZBRERT—2E X —HITBH&ZRLT
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