
which provides in-flight counting rates 
of 0.071 and 0.059 sec-l on D1 and 
D.,, respectively-rates which are ac- 

curately identical to their values before 
launch. 

The counting rate of each of the three 

Geiger tubes is the sum of the rates 
due to galactic cosmic rays (about 0.6 
count/sec); to electrons, x-rays, pro- 
tons, alpha particles, and other parti- 
cles, which pass through their collima- 
tors; and, in some cases, to sidewall 

penetrations. 
Further details concerning the de- 

tectors are given in Table 1. Combina- 
tions of the data from this simple sys- 
tem of detectors provide information 
on absolute intensities, particle identi- 
fication, energy spectra, and angular 
distributions. In favorable cases particle 
identification is conclusive. 

The five University of Iowa data 
channels are part of a commutated 

sequence of eight as follows: E, B, D1, 
D, E, B, A, C (where E represents 
the data channel from another ex- 

periment). The basic frame of telem- 

etry during the "cruise mode" (8.33 
bit/sec for entire spacecraft), which 
was employed throughout the period 
of the present study, is of 50.4- 
second duration. Unscaled counts from 
each of the detectors corresponding to 
the above eight channels are gated in 
turn into a shift register of 19 bits 
plus 2 overflow bits for a 45.0-second 

period and are read out through the 

spacecraft telemetry system during the 

subsequent 5.4 seconds. A complete 
cycle of eight detectors is completed 
each 8 X 50.4, or 403.2 seconds. Thus 
the "duty cycle" of each of the four 
channels A, C, DI, and D2 is 11.2 per- 
cent and that of channel B is 22.3 

percent. 
Outward Passage through the 

Earth's Magnetosphere. Of the four 
detectors in our (University of Iowa) 
equipment, the low-energy-electron de- 

tectors, A and B, are the most sensitive 
for the detection of the outer fringes 
of a magnetosphere. 

The outward traversal of the earth's 
magnetosphere by Mariner IV on 28- 
29 November 1964 provides a basic 
calibration of the capabilities of the 
system and the direct foundation for 
the interpretation of the observations 
during the Martian encounter. The re- 
sponses of detectors A, B, and C dur- 
ing the traversal of the morning fringe 
of the earth's magnetosphere are shown 
in Fig. 1. The intensity of protons 
0.5 - 

Ep c 11 Mev (D1) drops to an 
undetectable level at a radial distance 
of 10.5 RE (earth radii) (9)-not 
shown in Fig. 1-but electrons of 
energy Ee > 40 kev are detected con- 
tinuously out to 23 RE and there is an 
outlying intensity spike at 25.7 RE,. 
The unidirectional geometric factors of 
detectors A and B on Mariner IV 
(Table 1) are over 20 times as great 
as those of similar low-energy-electron 
detectors used by this laboratory in 

Explorer XIV (10) and OGO-I and by 
Anderson et al. (3) in IMP's I, II, and 
III (interplanetary monitoring plat- 
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A wide range of microbial investigations 
can now be made with bench-top con- 
venience in the MicroFerm, a compact 
research fermentor. In the quiet of your 
own laboratory, you can conduct realistic 
pilot studies while temperature, agitation, 
and aeration are carefully controlled. 
?0.25?C TEMPERATURE CONTROL 
To conserve space and achieve more effi- 
cient temperature regulation, the conven- 
tional water bath has been eliminated. A 
new design permits tempered water to flow 
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through hollow baffles* in the fermentor 
from an integral recirculating system. Tem- 
perature is adjustable from 5?C above 
water-supply temperature to 60?C, by 
means of a Thermistor controller. 
Cultures can be irradiated with fluorescent 
or neon illumination from a Photosynthetic 
Light Manifold. 
Accommodates 4 interchangeable fermen- 
tors: 2, 5, 71/2 or 14 liters. Easy to remove. 
Designed for repeated sterilization in a 
20" autoclave. 

*Patent Pending 
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