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I n ' ll a possibility was demonstrated of the extraction of 
neutron strength functions and the potential scattering phase 
shi f ts from the measurements of the averaged di f ferential elas
t ic scattering cross sections. Preliminary results of the ex
perimental data analysis ~or a group of nuclei in the range 
50 < A r 130 were given in" 2

/ 
, The present paper contains the 

resul t s of differential cross section measurements for even
even cadmium isotopes and revised parameters for all the in
vestigated by t he authors nuclei. 

Let us remind that the cross section at a neutron energy 
below 400 keV is described by the expression 

" ( H ) = ..:.s.. r1 t ( d P (cos 0) • w P (cos I)) \ ' 
4" 1 1 2 2 

Using the R-matrix one-level approximation and carrying out 
the averaging over the nonoverlapping re,onances one easily ob
tainc; for even-even targets the formulas 11, which express os, 

W l' and w 2 through neutron strength functions SO, Sl/2' SJ' 2 
( J = 1/~, 3/2 - neutron total angular moment) and phase shifts 

Pe Rf8, Qf ' arc tg  - --------;;
1 - (Sf - Bp) R f 

where ¢ r is the hard sphere phase shifts, Pp, Sp, BF are res
pectively the penetration factors, shift factors and boundary 
conditions. When separating the Roc term in the R-matrix an 
additional energy dependence of neutron widths arises deter
mined by the factor dl' ~' (Pf Rr)2 ~ r1 - (Sr - Bf )Ry1 2 

13.' which 
mus t be taken into account wh ile the strength function eva
luation. 

2 

The houndary conditions used, i.e., Bu ~ Oand Br=-lgive dif
ferent values of S1 for t he nuclei wi t h R7 ,. O.The R:-matrix 
theory requires to choose a j, so that the one-level approximati
on is t he most exact. This requirement is met, in particular, 
i f t he choice of Bf ensures t he fulfil ment of d r 1 "3 : i.e., 

Bf _«R .... - I
I' I S 

.... -2 2 
f : VlRf l - ~' . 

Under condi t ion t ha t Rr is constant a t all energies and B/: i s 
constant only i ns i de t he interval of averaging B,. change s 
from - f at k R 1 to =.; S1 at kR- 1 and the exp r ess ion for phases 

Table 1 

Differenti al neutron scattering cross section parameters 
of cadmium isotopes 

_ ._---------------..100_---------:----- __ _ _______________ 
Eke V Os W w2 ° WI w 2s 

------------ .----- ----- ---------- .. -  ---- -- ------------ ---.-
J.06Qi J.Ua(;d 

I.B 6.74(45) - .012(17 ) .054(2'7 ) 6.63(40 ) -.008(43) - .010(48) 
4.1 6.45(45) - .026(21 ) .002(52) 6.35(40 ) . 040(22) .059(59) 
B,3 6.56(45) .050(25) .031(40 ) 4.94(40 ) . 140(56) -.023(83) 

II . ? 6.94(45) .031(42) .002(75) 5.93(40) .036(57) .149( 79) 
14.3 6.20(45) .072(41) .234(64) 6.40( 40 ) .077(71 ) .168( 71 ) 
IB.O 6. 59( 45) .149(36) .065(59) 6.24(40) .101(136 ) .068( 61 ) 
23. 1 6.36(45) .II3(29) .120(45) 6.03(40) .148(43) .18I( 108) 
29.4 6.82(45) .182(48) .178(77 ) 6.12( 40 ) .176(38) •164( '(0) 

41.1 8.18(45) .253( 79) .165(SS) 7.05(40 ) .299(95) .214(138) 
48.3 7. 53(45) .2?6(56 ) .125(60) 7.21( 40 ) .3II (55 ) .243(94) 
58.4 7.59(45) . ~2(32 ) .222( 50 ) 7.03(40 ) . ~1( 5Il . 245(104) 
72.0 7.33(45) .321(29) .171(45) 7.22(40) .260(28) .251( 51) 
95.0 7.94(45) .366(47) .259(84) 7.49(40 ) .434(53) .215( 62 ) 

120.0 7.61(45) .416(37) .227( 58) 7.26(40 ) .417( 54 ) .341(67 ) 
138.0 7.68(45) .485(32) .128( 49) 7.21(40 ) .601(32) .351(50) 
164 . 7.59(45) .534(31) .375(56 ) 7.14(40) .549(31) .286(49) 
201. 7.47(45) .645(35) .326(45) 7.24(40) .629(32) .363(59) 
253. 7.88(45) .684(25) .308(69) 7.74(40 ) .739(32) .321(37 ) 

HOed J.12ca 

1.8 6. II (45) .020(16) .007(38) 6.43(40) -.002(21) .017( 30 ) 
4.1 5.97(45) .042(12) .035(24) 6.44(40) .033(4) .066(22 ) 
8. 3 5.97 (45 ) .044(16) .057( 32 ) 6.15(40 ) .086(18) .U24(28) 

11.7 6.55(45) .073(25) .069(44) 6.~,)( 40) .040(28) .IIO( 62) 
14.3 6.23(45) .144(35 ) .069(66) 5.85(40 ) . 156(44 ) .131( 46) 
18.0 6.91( 45) .ltD(9) .073(39) 6.51(40) .130(24) .122(66 ) 
23.1 6.42(45) .164(19) .133(38) 6.28( 40 ) .109(22) .II8(34) 
29.4 7.12(45) .191(20) .081(75 ) 6.68(4U) .195(24) . 126( 39 
41.1 '1. 45(45) .235(39) .046(51 ) 6.97(40) .2J8(42) . ltD(70) 
48.3 ? 68(45) .237(26) .089(33) 7.27(40) .256(39) .166(51) 
58.4 8.02(45) .293(25) .209(2?) 7.tD(40) .296( 23) .200(51 ) 
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d i ed nuclei under new boundar y conditions. There are a number 
of targets with odd A in t he Tabl e and their parameters do 
not at a l l ge t out of common picture, thou gh our cross section 
pa r ametri zation is a pplicab l e t o spinless nucle i. It is worth 
say ing that R '~ R (l - RQ) as usual. but in the case of the p-wave 
one has R' = R (l- 3R"") . t~e took R = 1. 35A1/3 Fm. The values of 
g rn fromIfI were includ ed in t he fi ttin g procedure as in l2l. 

Le t us no t e that t he va r i ation of boundary conditions having 
i nfluence on S~ values does not pract ical l y aff ect the j -split 
t ing effect r epor t ed by the authors i n / 5 /. One may expec t the 
same splitting for R~, but more experimenta l dat a are s t i ll 
r equ"i r:;d for the i ndependent extrac t ion of both R7 . 1 

and R 1.3/2 . 

The obtained results confirm the existence of spin-orbit 

split ting of t he one- particle 3p-resonance and the informa

ti on presented in Table 2 may find its application,for example, 

in t he calculation of total cross sections 


(J . ~. .1E. (s in 2 
,., + 3sin 2 8 ) + 2172 v~rSOcos2 0 + 3(kR)2 SlcoS281. 

t 
k 2 0 1 k 2 1 eV 0 1 + (kR)2 1 

Tabl e 2 completes the available dat& on SI and R' and practi 
cal ly for the first time allows one to ob t ain the experimental 
va l ue s of ~ 1 ' Thus the p-wave component of potential scatter
ing a t 400 keV is 0. 18 and 1.6 b for A about 50 and 120, res
pe c tively, decreasing almost to null dmm at A = 75 . 
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AKt$epeH~Man~Hwe Ce~eHMft ynpyrorp pacceRHMR M30TOnoB KaAMHft 
M p-HeMTpoHHwe CMn08We CIIYHKqMH 8 06nacTM 50 < A < 130 

Ha peaKTope MFoP-30 npoBOAftTCft M3MepeHHR yrnoswx pacnpeAeneHMM ynpyro 
pacceRHHWX HeMTpoH08 c 3HeprMe M AO 440 K3B Ha RApax a 06nacTM 3p-MaKcMHY
Ma HeMTPOHHoM CMno.oM CIIYHK~HH. npH 3TMX 3HeprMRX ce~eHMe XOPOWO onMcuaaeTcR 
~pMynoM 

a 
a (O) _ ..:L [ 1 + "'IP I(C080) + "'2P2(cosO)J.

4. 

nanY~Hw 3Kcne.pM"'HTan~HWe 3Ha~HMR a ''''I M"'2 AnR l08 Cd, lOBCd , llOCd , 
112Cd M lUICd . KOTopwe npeACTasneHW 8 T'a6nM~e Anft 19 3Ha~HMM 3HeprHM HeMT
poH08. M3 aHanM3a ". lE). '" 1 (E) M .. (E) onpeAeneH.. cMnoawe CIIYHK~MM M na
paMeTpW noTeH~Man~Horo pacceRHMft: ~ o. 8 l~e' 8 3

1'2' Rii M a-;. B paC50Te npM8e
1A8HW TaICIItI AaHHwe 0 8 1'2 M8ite' nony~eHHwe AnR ftAep s 06nacTM 50 < A < 130 

M AeMOHcTpMpyeTCft cnMH-op6MTan~Hoe pac.enneHMe p-HeMTpoHHoM CMnoBOM CIIYHK
qMM. 

Pa60Ta swnonHeHa • naC50paTopMM HeMTpoHHoM CIIH3MKH OMRM. 
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