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behind Hnltqvist's lines. As nearly as can be judged 
from his Fig. l, he compares the position of Gartlein's 
once-a-year (ljyr.) frequency with Vastine's 5/year 
line which lies southward of it; and Gartlein's 70/yr. 
line with Vestine's for 50/yr. lying for the most part 
well north of it. This by itself would not be critical 
because the frequency-lines of any one family should 
have the same general shape. But as the belt of 
greatest am·oral frequency and associated geomagnetic 
disturbance expands southwards at times of greatest 
activity it is important that similar methods should 
be used for reducing different set.s of data to a common 
basis of activity : it is a lso necessary that similar 
adjustments are made for incidence of cloud and 
daylight. In his redrawing of the Fritz lines, Vastine 
introduced corrections to his later observations based 
on tho data from the British First and Second Polar 
Year Station at Fort Rae in the zone of maxinnmt 
frequency in north-west Canada; he also corrected 
for length of daylight. But there is no evidence that 
any similar procedure was used for Gartloin's Inter
national Geophysical Year data. 
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DIFFICULTIES are certainly associated with the 
preparation of observational auroral frequency-lines. 
In general, some of the most important ones are 
supposed to be those due to too low density of the 
observational net, individual variations among the 
observers with regard to observational scheme and 
definitions, variations of the sensitivity of obsorva
tional method, etc. Correction for variation of tho 
solar activity over tho observational periods for the 
different observers must be introduced. In addition 
to this, adjustments for cloud and daylight must be 
made, as mentioned by Dr. Stagg. 

The difficulties seem, however, to be least, if only 
the frequency-lines over a limited part of the Earth 
are to be determined, if the observational material 
is restricted to a fairly small period in time, and 
especially if the net of observations is dense and all 
the observers are using the same nomenclature , 
definitions and observational scheme. 

This latter advantageous case is that of Gartlein, 
who has had at, his disposal the closest and best
prepared net of well co-ordinated observers, which, 
so far as I am aware, has ever worked over American 
territory. In contrast, Vestine has used a less
homogeneous and less-defined observational material 
obtained at fewer points in the United States, as 
basis for his curves. 

As Dr. Stagg himself mentioned, the family of 
frequency-curves may safely be supposed to havo 
the same general shape over a wide range of absolute 
frequency values. 

For the reasons mentioned, it seems reasonable to 
suppose that the shape of Gartlein's curves are at 
least as reliable as that of Vastine's over American 
territory and to draw the conclusion of my earlier 
commtmication. 

BENGT HULTQVIST 

Kiruna Geophysical Observatory, 
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Polarization and Resolving Time Effects 

in Photon Correlation 

SEV~RAL papers1- 3 have been published recently 
reportmg an enhancement of the coincidence rate due 
to photons detocted by photomultiplier tubes viewing 
coherent light beams. Here we wish to report on the 
effect of varying several of the factors which influence 
the magnitude of the enhancement, in particular the 
degree of polarization of the beam and the resolving 
time of the coincidence apparatus. The variation of 
t.he enhancement with spectral line width (0·006 A. 
and 0·009 A.) has been reported previously3 to be in 
agreement with the theoretical predictions. 

To obtain simultaneous recording of two resolving 
times (2T = 8 X 10-9 see. and 4 x 10-9 sec.) as well 
as to simplify the running of the experiment, the 
cable switching was made automatic and new co
incidence circuits wm·o designed similar to those des
cribed by Moody4 • This change from our previous 
experimental arrangement, which used a Bell, Graham 
and Petch coincidence circuit5 with manual switching, 
in addition gave improved accuracy. Long (20 x 10-9 
sec.) and zero relative delay cables were automatically 
switched every 30 seconds. The light source was an 
electrodeless mercury-198 discharge tube in a co-axial 
chamber:! excited by 2450 Mc.js. radio-frequency 
power. This lamp was water-cooled, the water 
temperature being regulated at 45°C. , and run near 
the maximum intensity. The 5461 A. line of mercury 
was isolated by means of Schott filters. Several types 
of experiment were performed, alternating the 
m ercury-198lamp with a high-pressure mercury lamp, 
alternating the cases of photomultipliers 'superim
posed' ami displaced sufficiently fm· the coherence to 
drop to zero, and altornating the cases with a polar·
izing filter in the beam and without this filter. 

The results of the experiments may be expressed in 
terms of the enhancement of the counting rate for 
zero delay over that for long delay after the attenu
ation corrections have been applied. These corrections 
were obtained by measuring the counting rates with 
one photomultiplier displaced so that the coherence 
factor was zero. As a check on the performance of the 
equipment a high-pressure mercury arc producing n. 
broad emission line (about 1·5 A. wide) was used as 
the light source several times during the course of the 
experiment. With the mercury-I98lamp (unpolarized 
light ) the observed enhancement was 0·0087 ± 0·0008 
for 8 X 10-9 sec. resolving time. For plane polarized 
light the predicted enhancement6,8 is twice the value 
for unpolarized light. To compare with this prediction 
a 'Polaroid' filter was placed between the lamp and the 
pinhole. Under these conditions (polarized light) an 
enhancement of 0·0239 ± 0·0042 was obt,ained: 
2·75 ± 0·73 as large as that without tho 'Polaroid'. 
For a resolving time of 4 X I0-9 sec. with polarized 
light an enhancement of 0·0300 ± 0·0047 was ob
tained; 3·45 ± 0·86 as large as the value for unpolar
ized light with a resolving time of 8 X I0-9 ;;ec., 
compared with an expected factor of four. 

The experimental variation of enhancement with 
resolving time, polarization of the beam, and spectral 
line width have been found to be in agreement with 
theorys-s within the experimental error. Furthe1: 
experiments are being carried out in order to obtain 
increased accuracy and to obtain results under 
different conditions. 
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