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removed in the case of the dihalogenoethylenes is a 
mJ=C electron. This and the order of magnitude 
of the jumps between two consecutive singular 
points indicate that the vibration involved is probably 
the C=C stretching vibration. 

The electron impact and photon impact values are 
in rather good agreement for cis dichloro- and trans 
dibromo-ethylene, but an important discrepancy 
exists for trans dichloro- and cis dibromo-ethylene. 
From the vibrational separations of about O· l 7 e V. 
observed for both substances, we conclude that the 
electron impact data correspond to the appearance of 
vibrationally excited states of the ion (v = 2 for trans 
dichloroethylene and v= I for cis dibromoethylene) 
and that the two other ions appear in the v = 0 
vibrational level for both photon and electron 
ionization. 

Discrepancies of this nature between photon 
impact and electron impa~t ionizatio? pot~ntials are 
quite frequent and the mterpretat10n given here 
seems to be of great generality. It conforms to the 
ideas of Mulliken•, who considers photon impact 
potentials as "adiabatic" and electron impact 
potentials as "vertical" ones. 

Further, from the equality of the formation enthal
pies of the ions1, it may be assumed. th3:t only one 
equilibrium configuration of the nucl01 exists for_ t~e 
ion coming from a cis or from ~ trans isomer. T~1s 1s 
in agreement with the theoret10al 'York of M~lhken5 

on the C,H,+ ion, the configurat10n of which he 
considers to be a crossed one. 

By treating the dichloroethylene molecule and ion 
as diatomic vibrators with respect to the C=C bond, 
it may be shown that the results given here can be 
interpreted by assuming that the distance C=C is 
0·035 A. larger in the cis molecule and 0·065 A. larger 
in its ion than in the corresponding trans dichloro
ethylene states. 
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in this work. 
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Rapid Determination of Ytterbium in 
Aqueous Solutions and in Thulium Oxide 

by Neutron Activation 
IT is known that when natural ytterbium is 

irradiated with neutrons, ytterbium isotope of 
6 sec. half-life is formed1, and that this emits 
y-raysof0·104 MeV. andof0·212 MeV. 

In the present work, a sample (0·07 - 0·3 gm.) 
is placed in the nuclear reactor JRR-1 for 6 sec. to be 
irradiated with neutrons at a flux of 3 x 1011 neutrons 
per cm. 2/sec. and then the d~cay of the mixture _of 
activities produced is determmed by use of a 2-m. 
thick, well-type sodium iodide crystal attached to a 
256-channel pulse-height analyser. In each of 
succest1ive y-spectra obtained, the height of the 

Table 1. RESULTS 01' ANALYSES 01' THULIUM: OXIDE 

Sample weight Ytterbium Dysprosium 
Sample used found found 

(mgm.) (per cent) (p.p.m.) 

I r22 
0·057 6·6 

76 0·062 6·2 
II 124 0·083 6·5 

70 0·075 6·0 

photopeak of the 0·104-MeV. y-ray from 6 sec. ytte:· 
bium isotope is measured, and the decay curve 1s 
made by plotting the log peak height against time. 
Identification was by the y-energy and the half-life. 
A calibration curve was prepared by activating and 
counting ytterbium solutions containing :mown 
amounts ranging from 0·01 to 1 mgm. ofytterbmm. 

In the analyses of an aqueous sample, the coefficient 
of variation of single analyses was 5 per cent, where 
the content of ytterbium was 0·064 per cent and eight 
aliquots was used each of which was 0·25 ml. in 
volume. Since interfering activities were practically 
negligible and activities produced were on a level 
very suitable to the counter used, this value is felt to 
be the approximate lower limit of the coefficient of 
variation in this method. 

In thulium oxide samples the resolution of the decay 
curve showed two components : a 6-sec. and a 
l ·3-min. The latter was identified to be dysprosium-
165m. Dysprosium was then determined quantita
tively by use of a calibration curve made by _the 
method similar to that for the case of ytterbium 
mentioned above. Results of analyses of thulium 
oxide samples as fine powder are shown in Table 1. 

Since ytterbium found and dysprosium found in 
Table 1 are nearly independent of sample weight 
used, it is deduced that self-shielding for neutrons 
in these samples was negligible. It has also been 
deduced from decav curves that, when a thulium 
oxide powder contains 6 p.p.m. dysprosium, the lower 
limit of the detection of ytterbium is about 0·01 
percent. 

By a similar method using a 0·212-MeV. photopeak 
instead of a 0· 104-Me V. photopeak reliable analyses 
of decay curves could not be attained. 

I am indebted to Prof. Shoji Makishima for helpful 
suggestions, to Dr. Toshio Nakai for permission to 
use laboratory facilities, and to Dr. Yuichiro 
Kamemoto for help in they-ray spectrometry. 
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Stability Constant of Copper(II) 
Complexes of Reduction Products of 

2,2 '-Dipyridyl 
THE ligand 2,2'-dipyridyl (DP), its derivatives and 

analogues form an extremely interesting and 
important class of ligands. Their complexes possess 
some particular properties, presumably as a conse
quence of 1t-electron system of the ligand. To 
elucidate the role of the -rc-electron system, the study 
of complex-forming properties of the reduction 
product of 2,2' -dipyridyl was undertaken. Although 
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