
is very difficult. Mars, for instance, has an image 1/5 millimeter 
in diameter, and Saturn’s ring is only half a millimeter. Therefore, 
recourse had to he taken to projection through an eyepiece. I shall 
describe the camera developed for this purpose next month.

HANS PFLEUMER 
596 First Ave.
New Brunswick, N. J.

Photo captions:
1. This is the attachment for taking pictures in the third group 

of sky objects.
2. The camera of 3-inch focus is here not pushed down to its final 

position, to show the dovetail bracket on the telescope tube a 
as well as the cable-release and push-rod combination for remote 

sh u t t e r  control.
3. For photographing objects- of the second group, this 6-inch camera 

is used. Its back takes 3¼-by-4¼-inch cut film. The same bracket a and shutter control mechanism are used as with the 3-inch camera.
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I shall now return to our basic problem— selecting emulsions and image- 
sizes which permit the use of short exposure-times. Suppose the "seeing" is 
such that exposure-times of over 1/5 second would result in undue blurring 
from "excursions." (A more realistic figure would be l/20 second; however, 
planetary images are rarely brilliant enough to be photographed in such a 
short time by small telescopes.) We must employ an image small enough that 
its intensity (which is proportional to the square of its radius) is sufficient to blacken the negative to an average density of, say, � �� �  with 
an exposure-time of 1/5 second. By referring to the characteristic curves of 
several emulsions, we observe that to produce a density of 0.8, the "fastest 
"fastest" emulsion (the one which we shall use) requires a log-exposure 
value of -2.3, while the "slower" ones require greater amounts of energy. We 
have decided upon an exposure-time of 1/5 second, whose logarithm is - 0.70. 
It is required to compute the image intensity necessitated by the foregoing 
conditions. According to equation (� ),log E = log I + log t. Substituting and solving for I, 

log I = log E - log t 
= - 2.3 + 0.7 = - 1.6.

I = .025 candle-meters.All that remains to be done, is to determine by equation (� ) what size image 
will produce an intensity of .025 candle-meters. This is dene by solving 
formula (3) for r (radius of focal-plane image) rather than for I.

I have found the following procedure to be extremely helpful in choosing 
the best emulsion for a given set of circumstances:

(1) Determine the longest exposure-time that is permissible from the 
point of view of blurring from "excursions";

(2) Examine all available characteristic curves to ascertain which 
emulsion yields the greatest density for small log-exposures (I 
consider as "small" log-exposures of less than — 2.50);

(� ) Knowing the exposure-time to be employed and the density required (I 
find that for planetary photographs, 0.80 is a good average density), 
determine the intensity necessary to fulfill these conditions;

(4) Find out the resolving-power of the chosen emulsion to tell whether 
detail upon an image of the size predicted by the previous step will 
be lost in emulsion diffusion or grain. If this is the case, then it 
is necessary to enlarge the image and increase exposure time in spite 
of "seeing" effects. The entire process must then be repeated, in 
order to arrive at a new value for r.

How, suppose it is absolutely necessary (because of instrumental 
limitations) to use an image of some definite radius, regardless of the 
problems an image of such size might introduce by way of increased exposure- 
times. Then, it is a simple matter to calculate from equation (� ) the 
intensity of an image that size; after which, the necessary exposure-time 
may be found by examining the characteristic curve of the emulsion to be 
used.

It may be said that planetary photographers are divided into two camps; 
one advocates the use of large images and fast, low-resolution plates; the 
other advocates small images and high-resolution plates. Results seem to be 
equal in these two cases, since they require approximately equal exposure- 
times.

"Plate-scale" is a term that tells, for a given telescope, what linear 
size image will be formed of an object of given angular size. It is easy to 
determine plate-scale at a telescope's prime (or secondary) focus:(4) PS, in inches per degree = F , 

57.3where F = equivalent focal-length of telescope. 
Unfortunately, the smaller amateur instruments yield planetary images at the 
direct focus that are far too small to be successfully photographed. 
Therefore, it is usually necessary to resort to magnifying devices such as 
the barlow-lens or the projection-camera. When a barlow lens is employed, 
plate-scale is arrived at by multiplying the primary plate-scale by the 
barlow's magnification factor. Plate-scale is more difficult to compute when
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3Some Basic Procedures in Planetary Photography, cont.
(3) The next-to-last term in equation (3) does not hold true for Saturn, 
since its shape is irregular. For Saturn, revise equation (3) as follows, 
which gives good approximations (see Fig. 4):

I = antilog l - m  x 8.5 x 10-7 ��
2.5 ab - a b r2 x .01 T.

(4) If filters are used, their factors must be incorporated into equation
(3). In such cases, append the following multiplicative factor:

1, where X = filter factor.
X

I would be happy to correspond with any observers interested in planetary 
photography; the material presented above is admittedly sketchy and 
incomplete, due to lack of space. My address is 4320 45th St., N.W., Washington 16, D.C.

FOOTNOTES
1. Taken from Ephemeris, assuming a clear night, with limiting magnitude 

= 6.0. If the limiting magnitude is, say, 7, then we should insert m 
as one magnitude brighter than the Ephemeris value; if the sky is 
overcast so that the limiting magnitude = 5.0, then m is considered as 
one fainter than the Ephemeris value. The limiting magnitude discussed 
here is assumed to be unaffected by city lights, but rather, only by 
true atmospheric conditions; when artificial lighting is involved, a 
planet may appear faint because it does not contrast well with the 
bright sky, whereas its actual brightness remains constant. 

x See footnote (1). mlim usually is 6.0, but tonight has dropped to 5.0. 
Thus, Mars appears not at the Ephemeris value of m = - 2.6, but at a 
corrected value of m = - 1.6.

Illustrations:
Fig. 1 
Fig. 2 
Fig. 3 Fig. 4 
Figs.

: 'TYPICAL "CHARACTERISTIC CURVE'"
: 'PROJECTION CAMERA'
: 'MAG. FACTORS OF GOODWIN BARLOW LENS 
: 'ANGULAR DIMENSIONS OF SATURN'
5-8: 'PHOTOGRAPHS OF JUPITER'

'

FIG. 4: ANGULAR DIMENSIONS OF SATURN


























