
© 1931 Nature Publishing Group

MAY 30, 1931] NATURE 817 

If, in addition to the cadmium line :\0 , two other wave
lengths ;>.. 1 and ;>.. 2 are fairly accurately known, the order 
of interference for any line can be determined by 
Benoit's method of exact fractions. Since the 
dispersion is uniform, the order at A would be 

( m0 + = m 0 + j 0 , and similarly for X1 the order at its 

reflection image is (m1 + j 1 ). In cases such as X2 when 
only one order appears, the distance between its orders 
d2 can be found either by a subsidiary exposure in 
which the pressure in the pressure chamber C has been 
slightly altered, or use may be made of the fact that 
the distance between the orders of ;>.. 2 is equal to that 
for ;>.. 0 multiplied by the ratio X2/X9 • If the latter 
method be used, any change in the magnification of 
the spectrograph must be allowed for. 

We then have 

(mo + folXo = (m1 + f1lX1 = (m2 + f2lX2 = (m,. + f,.)X,. 
and the correct integer value of m0 can be found by 
trial in the usual manner. Having found the product 
(m,. + fnlXn for a given echelon, the accurate value of 
the wave-length of any approximately known line is 
given immediately by measuring the fractional part, 
which in general is simply given by the ratio of two 
distances; thus the method is far quicker than in the 
Fabry Perot interferometer, which involves the deter
mination of the squares of diameters of rings. 

The criterion of the accuracy of a method is the 
accuracy within which the fractional part can be 
determined. In the earlier trials, the reflected images 
were obtained from the (unsilvered) quartz window 
W of the pressure chamber. This proved to be 
relatively far too strong, especially in the far ultra
violet, and a narrow strip reflector R has now been 
incorporated. With a 25 plate echelon of I mm. step 
and 0·7 em. plate thickness and an achromatic quartz 
fluorite objective of I60 em., it was found in 
favourable cases that the distances involved could 
be repeatedly measured with differences not greater 
than O·OOI-0·002 mm. At 6500 A. the order separa
tion BC is about I mm., so that the fractional part is 
obtained to within O·OOI-0·002, giving a final wave
length accuracy of 0·0003-0·0006 A. Due to the 
increasing order of interference, the possible accuracy 
for very sharp lines at 2000 A. is O·OOOI-0·0002 A. 

A perfectly constructed and adjusted Fabry Perot 
interferometer, of the same separation and with films 
giving a reflection coefficient R = 0·90, should have 
approximately equal resolving power, yet in practice 
one is quite satisfied if the fractional parts can be 
determined to within ten times the above values. 
There are probably two reasons for the discrepancy: 

(I) The dispersion of the interferometer varies 
rapidly, especially near the centre, giving rise to an 
unsymmetrical fringe, the centre of which cannot be 
accurately located. 

(2) The local errors in the interferometer (due to 
a great extent to variations in phase change because 
of slight variations in silver thickness) are purely 
cumulative owing to multiple reflection. Since the 
echelon plates are made individually, the effect of any 
small residual errors tends to vanish on an average. 

In contradistinction to the older method, it will be 
noticed that no correction need here be applied for the 
variation of phase change with wave-length, and by 
evacuating the pressure chamber, 'vacuum' wave
lengths can be directly obtained. 

When dealing with somewhat broad lines, additional 
precautions have to be taken ; these will be described 
in detail elsewhere. W. EWART WILLIAMS. 
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Intensity of Forbidden Transitions in the Alkalis. 
IN a recent paper,' one of us (A. F. S.) calculated the 

intensity of IS - 3D transitions in the alkalis. These 
were attributed to quadripole radiation, since they are 
forbidden by the selection principle for dipole radia
tion. 

Through an oversight, the experimental work of 
Prokofjew 2 was not mentioned in this paper, although 
it gives perhaps the most complete available confirma
tion of the theory. Prokofjew measured the ratio of 
the dispersion of the forbidden IS -3D and permitted 
IS - 2P lines, and thereby determined their intensity 
ratio. 

A comparison of Stevenson's calculated and Prokof
jew's experimental values of the intensity ratio shows : 

Li 
Na 
K 
Rb 
Cs 

IS- 3D calc. 
1S-2P 
2·8 X IQ- 6 

2·0 X 10-6 

I·5xi0-6 

2·Ixi0-6 

IS- 3D obs. 
1S-2P 

2·5 X 10-6 

3·7 X 10-6 

3·2 X IQ- 6 

2·3 X I0- 6 

These ratios seem to agree well, considering the 
difficulties encountered in determining the dispersion, 
and the approximations involved in the theoretical 
calculations. 
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1 Proc. Roy, Soc., 128, A, p. 591. 
2 Zeit. t. l'hys., 57, p. 387. 
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Raman Spectra of Gases. 
UsiNG a stout silica tube capable of standing 

pressures up to 50 atmospheres as the container, 
I have successfully photographed the Raman spectra 
for a number of gases. Perhaps the most interest
ing case studied is that of acetylene ; wave-number 
shifts 1974 and 3372 are observed in agreement with 
the vibration numbers I97 5 and 3365 recently 
derived by Mecke 1 from a study of the ultra-violet 
absorption spectrum. 

Nitrous oxide gas gives two Raman frequencies, 
1283 and 2226. The first is an inactive frequency 
and has already been noted by Dickinson, Dillon, 
and Rasetti.2 The second frequency comes out 
very feebly and coincides with the active frequency 
noted by C. P. Snow a in infra-red absorption. The 
frequencies obtained agree closely with those recently 
observed by McLennan, Smith, and Wilhelm ' in 
liquefied nitrous oxide. 

A curious feature of the results obtained with 
carbon dioxide gas is that the intensity ratio of the 
lines with shifts 1288 and 1389 (both inactive) is 
observed as I : 3, whereas Dickinson, Dillon, and 
Rasetti (loc. cit.) record it in their paper as 10: 15. 
The cause of the discrepancy is not clear. 

Oxygen and nitrogen gases have also been studied, 
with results agreeing with those of Rasetti. The 
order in which the five gases studied are mentioned 
above is also in the order of the intensity of the 
brightest Raman line appearing in each when compar
able pressures and exposures are used. It may be 
significant that along the series nitrogen, oxygen, 
carbon dioxide, nitrous oxide, and acetylene there is 
also a rapid increase in the optical anisotropy of the 
molecule. 
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