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2. Sum-of-differences (SOD) method
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Introduction

H.l. Sub-barrier fusion:

: 1
strong interplay between ) | orys(E) = / d(cos 0) oy (E: 6)
reaction and structure 0

coupled-channels equations
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Fusion barrier distribution d?(Eof,s)
Dsys(E) = dEQUS

N. Rowley, G.R. Satchler, and P.H. Stelson, PLB254(°91) 25
J.X. Wei, J.R. Leigh et al., PRL67(°91) 3368
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M. Dasgupta et al., Annu. Rev. Nucl. Part. Sci. 48(°98)401
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Quasi-elastic barrier distribution d [ ogel(E,T)
quI(E) — —
dE URuth(EﬂT)

Quasi-elastic scattering: H. Timmers et al., NPA584(°95)190

A sum of all the reaction processes other than fusion

(elastic + 1nelastic + transfer + ...... )
g |(E7 ﬂ-)
P—o(E) =1 - Ri—o(E) ~1 - —F
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Dy,s and D, behave similarly
to each other

cf. Eryk Piasecki’s talk
on Friday

cf. Application to reactions
relevant to SHE
[S. Mitsuoka et al.,
PRL99(°07)182701]

K.H. and N. Rowley, PRC69(°04)054610



Problems with quasi-elastic barrier distributions

| — — d ogel(E, )
: Dgel(E) = —
B oal single ch.- ael (F) db (URuth(E,’iT)
o 0.8 -
& 00 | Dgerand Dy,: behave similarly,
g 04 s but not identically
S8 L i
= — 0,/ Gy, |
© O°2:— Relﬂecft{ioli'l prob. 1 T
0—+—F—+—*F+— | _ _
03 _ the effect of nuclear distortion
~ of the classical trajectory
>
2l ) ()
~ Jqgel y T
3 Ri—o # — = a- =g
a” o1k . oRuth(E, )
Vn(re) v/2amkn
0= : | ' ; O ~ ]_ —|—
50 55 60 65 70 ka E
Eom (MeV) S. Landowne and H.H. Wolter,

K.H. and N. Rowley, PRC69(°04)054610 NPA351(°81)171



0.25 . , . . |
i 169 4 "o |
@
el . §§§ e Fusion
I . ¢ s e Quasi-Elastic 7
0.15F ¢ —
_ . - _

discrepancy: open problem

M. Zamrun F. and K.H.,
PRC77(°08)014606
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Problems with quasi-elastic barrier distributions

Daer(E) =~ ( 7ae (B, )

dE
and Dy,: behave similarly, but not identically
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Sum-of-differences (SOD) method

J.T. Holdeman and R.M. Thaler, PRL14(‘65)81, PR139(‘65)B1186
C. Marty, Z. Phys. A309(‘83)261, A322(“85)499

T

op~2n [ sin0d (orutn(6) — oei(6))

min

expt.: H. Wojciechowski et al., PRC16(°77)1767
T. Yamaya et al., PLB417(°98)7 etc.

generalization (K.H. and N. Rowley, in preparation)

C OR = Ofus + Tinel + Ttr

T

orue ~ 2T /9 sin 6 df (oruth(9) — ogei(8))

min

6
— 27T/7T sin 0 df orth(0) (1 _ %qel(®) )
Omin URuth(e)

—> Dy, from oqe,?



Does SOD work for fusion barrier distributions?
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SOD with “experimental” quasi-elastic cross sections
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SOD with “experimental” quasi-elastic cross sections
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Symmetric sysmtes

T

ous ~ 27 [ in0d0 (Rutn(6) — 7qei(6))

gmin
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Fusion of light symmetric systems: fusion oscillations
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The expt. data: rather scattered

v'systematic errors
v'missing evaporation channels

—> Gy, from SOD?
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