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From the obscrvations reported above, the following
facts cmerge: (1) the dianion does not show any change
on REE, The temperature and sohent shifts are
normal. (1) for cation the emission spectra at low
temperature show emission corresponding to the
neutral specics on REE and lifetime and Intensity
of the phosphorescence also changes, (n1) there is a
large shift 1n v_,. at intermediate temperature for a
particular frozen solution which also varies with
A.ges (i¥) there is a large Stoke’s shift in the cation
emission which is not present in the dianion. This
shift is viscosity derendent and (v} while there is very
little shift (200 cm-Y) in absorption spectrum, the
emission spectra change in some cases by about
2320 cm™? between 287K and 80 K. All these seem
to suggest that the spectral shifts on REE, temperature,
viscosity and solvent are due to proton transfer from
the cation to either a surrounding water molecule m
the solvent cage and/or to outside the cage. Probably
the small shift in boric acid glass or as observed at
intermediate  temperature (800cm—?) is dwe to a
proton jump to the solvated water molecule and the
large shifts of 2300 cm~—! may be due to the diffusion
out of the cage. It may be mentioned that the pK
value of the dianion does not change to any appreciable
extent while cation becomes acidic in the exicted stite.
Further work i1s in progress.

Science

ACKNOWLEDGEMENTS
Authors express their thanks to U.G.C. and C.S.1R.,

New Delhi, for the financial assistance.

1. Weber, G., Biochem. J., 1960, 76, 338.

2. Ttoh, K. and Azumi, T., Chem. Phys. Letts.,
1973, 22, 395,

3. QGalley, W. C, and Purkey, R. M., Proec. Nail.
Acad. Sci.,, US, 1970, 67, 117,

4, Rubinov, R. M. and Tomin, V. 1., Opt. Spectry.,
1970, 29, 578.

5. Valeur, B. and Weber, G., J. Chem. Phys,, 1978,
69, 2393,

6, Pringsheim, P., Fluorescence and Phosphorescence
(Interscience Publishers, Inc., New York), 1949,

7. Gangola, P., Joshi, N. B. and 7Pant, D. D,

? Chem. Phys. Letts., 1977, 51, 44.

8. , and —, Ibid., 1979, 60, 329,
9. Zanker, V, and Peter, W., Chem. Ber., 1959, 1,
572.

10. Pant, H. C., Indian J. of Pure and Applied Physics,

1968, 6, 19.

11. Martin, M. M. and Lindqvist, L., J. of Lumi-

nescence, 1975, 10, 381.

12. Rozwadowsky, M., Acta Physica Polonica, 1961,

20, 1005,

TRENDS IN (#, y) CROSS-SECTIONS

H. M. AGRAWAL anxp M. L. SEHGAL
Physics Departinent, Aligarh Muslim University, Aligark 202 001

ABSTRACT

The experimental data on (n, 9) reaction at ncutron eneigies of 30 keV, 300 keV and 3 MeV
have been examinced fox the possible pessistence of *she]l effects ™,

SO far no attcmpt has been made to sce whether
shell effects remajn uvnaffected as the ncutron
energy increascs, In the piescnt woyk the xperi-
mental data on (n, y) reaction at neutyon cncigies of
30 keV, 300keV and 3 McV FLave been examined for
possible shell eficcts.

Large discycpanciss in thz experitnental recults
raportcd by different groups of workers might put a
Limjt to tfe estaolis'’ment of ncutron srell cffcets.
That is why we have taken cross-saction valucs from
graphs given in recent BNL report along with 159
srror. This choice of exror Limit ensur:s us the reliab-
ity of & (n, y) values as this limit covers the rangs of
slusters of experimental poinis (through whick, curves
hive been drawn jn BNL report). To examine the

shell efle:ts we Fave chosen the expuriments] daia on
(n, %) at 30 keV, the nzutron energy at which a ‘arge
nvmbers of measurements Fayvs ben made with a2
pulsed Van-de-Graaff acceleiator wising  Li(p, #)
reaction at thiestold Many activation measruements
have also b:en made at 23 keV with Sb-Be proto-
neutron sovrce, and these rasults have bezn extrapolatcd
to 30keV by a ~ 139 reduction in tapture cross
scctiont, Jt is apparent from Figs. 1 and 2 that
the experimental data on {n, ) at 30 keV show sepaiate
systematic trend; with reutron number for even and
odd-Z nuclei. The odd-Z nuclei, gen:zrally limited
to two isotopes exhibit pronounced minima =2t the
magic neutron numbars N =20, 50, 82 and 126,
A simjlar effcet js observed for tle even-Z micle; but
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less pronounced because of complex situation as a
result of larg: number of isotopes, Isotopic crocs-
se:tions at 300 keV (wheraver they arc available) a-e
plottcd against ncution numbers for odd-Z nuclej.
The cross-sections are seen to increase immediately
after ncutron sh2ll is flled. A nuclcus contaiming a
closed skell of neutrons (20, 50, 82 and 126) would be
expected to show a low binding energy for an azddi-
tional neutron, a low excitation cnergy aftcr ncutron
capture, a small Jev:z] density; and Fence a Jow captuyre
cross<ection. In contrast to the ma.ked minima
at N = 20, 50, 82 and 126 the magic ncutron numbes
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28 appears to lLave little :flcct on cross-scctions
keV ragion.

1t was thought worthwhils to sce whether the shell
cffcets remain unaffccted as the encrgy (E)) increases.
In pursuit of this goal wc have also plotted the cross-
scction for odd-Z nuclei at 3 McV against ncutron
number, It js clear from theer {igur:s (1-4) that .2l
cifocts ave clearly apparent ot low cenergivs (upto
300 keV) but scem to be on the verge of duappearing
at hugh energics (3 MeV), The Knowledge of lgvel
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density plays an important role in the statistical theory
of nuclear reactions. The decriasing tendency of
obsarved stell effects in (a4, y) data, if interpretable
within the framework of statistical the-~ry, may als»
be due to th: fact that at high excitation energy shel]
effects on 1:vel density tend to disappear?,
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