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SUMMARY

This paper rejects the hypothesis of the existence of a dust
cloud around the Earth on the basis of measurements of collision
fregquencies with micrometeorites in outer space, corroborating
this further by showing the accord with the measurement data of

puncture freqguency.
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Possible formation mechanisms of Farth's dust belt by way of cap-
ture of interplanetary dust particles were examined in a series
of works [5] and it was shown that none of these mechanisms is

however little effective.

Measurcecments of collision freguencies with micrometeorites
in the 260-650 km altitude range, were completed by us aboard
AES "Kosmos-135" placed in orbit on 12 Decewber 1966; piczoelectric
sensors, analogous in principle to those used by other methods for
the same objective, were utilized in our experiments. However,
basing ourselves upon the results of preliminary laboratory tests,
having shown that as temperature regions vary, the sensors them-
selves and the construction parts may serve as sources of false
signals, we undertook a series of special measures for the lowering

of the interference level, as well as for improving the apparatus'
noiseproof feature.

Two identical devices were installed aboard the satellite.
Bach one of them has two sensors jncluding the piezoceramic element
and a preamplifier. A high freguency signal componcent is utilized
for the amplification in the 96-104 kc/goc band. With the view of
suppression of noises of electromagnetic character the amplified
signals from two sensors are fed to the collision circuit and, an
adaitional selection on signal duration is introduced The signal's
amplitude is registered by a 10-channel amplitude analyzor with
logarithmic scale and dynamic band ~ 100.

The sensors of the first device are installed on a special
extension panel well acoustically isolated from the frame of the
satellitc. The total arca of the panel is 0.48 m%?. The senscrs of
the sccond device were placed directly on the frame. The sensitized
surface constituted ~ 1 m?,

The apperatus' respoi:. » was set up at such a level that during
temperature tests of the scansors and of the assembled panel, false
signals could not be observed. While the level of electrical and
mechanical noises due to the apparatus was substantially below the
treshold.

When preparing the experiment it was assumed that the compari-
tive data of the two devices allow the estlmate of the possible
contribution of noises of therual origin, arising in the satellite
construction parts, and will be useful during the projection of
futhcr experiments. ’

The continuity of cach device during operation time in flight
is checked by means of a rigorous periodical imparting of a cali-
bration impact in the sensitized surface, wherevvpon the correspon-
ding verification sionaT must pass into a specific sunplitude analyzer'
channel.




The laboratory calibration of devices' sensitivity was con-

cali
ducted by dropping tests of calibrated balls with weight from 50
to 2000 pg. The treshold response for the transmitted pulse of the
first device constituted 6.1073 dyne/sec, and that of the second -
7-10-3 dyne/sec. 1In the assumption that the mean velocity at col-
lision is 30 km/sec. and the signal is proportional to particle im-—
pulse, the device must register micrometeors with mass > 2-107%j.

Starting from data of literature on the dependence of col-
lision fregquency with micrometeorites in the near-ground space on
the minimum registered mass [1] one may assume that, as an average,
each device must register more than 100 collisions per 24 hours.
However, the results obtained by us differ radically from thesc
estimates based upon the results of previous investigations.

During the first 140 hours of operation, the pickups placed
on the panel failed to register a single event. Over the following
120 hours, 35 events were recorded; however, the distribution of
24 of them is periodical in time. The sequence period of these
events 1S 1linked with a precision to 4% with the revolution period
of the satellite around the Earth, while the very moments of their
appearance are tied to portions of pancl's temperature regime va-
riation similar to one another. It is quite obvious that the given
signals can not be connected with micrometeorite impacts and are
the result of registration of some interferences having occurred in
the system, most likely of "cracks" of thermal origin. Let us note
that the accuracy of both devices during the entire operation time
is corroborated by the results of automatic checkups condv: ted re-
gularly.

Of all registered signals only the one having passed through
the most sensitive channel, failed to fit the above indicated pecri-
odicity and may be considered with a certain probability as being
the result of collision.

The pickups (sensors) of the sccond device, installed directly
on satellite's frame, registered 205 signals for 150 houis of ope-
ration. The distribution of these signals in time is essentially
irregular: 75% of events are observed in a period from 1200 to 2200
hours satellite's local time, while the highest counting rate is
observed in the vegion of satellite entry into the Earth's shadow.
The amplitude distribution of pulses has a substantially steeper
spectrum than that expected of collisions with micrometeorites.
Thus, the amplitude of only one signal eciceceds the value, corres-
ponding to the pulse value 5.3-107¢ dyne/scc. One may reliably
asscrt that sensors registered mainly noiscs of thermal origin
arising in the satellite and that it is practicsally impossible to
separate from them the scarce signals corresponding to collisions.

It seems to us that this conclusion may to a greater degree



be related to the earlier-conducted experiments, in which no spe-
cial measures were taken for the protection from such kind of
interferences.

Quantitatively, the data obtained by us may be characterized
by Table 1.

TABLE I
Device iExposuref Sensitivity | Collision frequency N, m ?2.sec”!
i f dyne/sec inc.noise | without | couputed by
5 | background!bacquound‘| lit. data
' |
No. 1 | 4,4.105 6-10"3 1,6-107" 4,6-10"6 6,2:1073
sensor | :
in plane. |
No.2 i !
Sensoxr | 5,4-10°5 7-1073 7,6-10"" 4,7-1073
on freme 5,4-10°, 5,3.1072 | 3,6-1076 _ 1,6-107"
| | '

The experimental values of N, compiled in Table 1 are multi-
plied by a factor of 2, so as to take account of shielding by the
Earth. It may be seen from Teble 1 that our data depart by more
than 10° times from the results obtained earlier by other methods
with the rise of piezoelectrxic detectors. Even the values of N,
computed in the assumption that all registered signals correspond
to collisions with micrometeorites, are by 1 to 2 values lower than
the estimates according to data of literature.

It is important to note that the estimate N < 4.6-107° particle
m?2-sec obtained by us and corresponding to one possible collision
registered by sensors of the first device, agrecs well with the data
on the freguency of punctures oi their shells of gas-filled cells, of
wire nets and their condensors obtained on satellites "Explorer-16",
"Explorer-23" and "Pegas-I and ~2" [6-8]. This eliminates the re-
quirement of artificial explanations of data discrepancies on punctures
and collisions [6-8].

From the above, the following conclusions can be derived.

The application of sensors for collision with micrometeorites
based upon the registrvation of mechanical oscullations, reguires a
number of carcful precautions so as to protect the system from intexr-
ferences of acoustic, thermal and electrical origin.

Starting from the results obtained by us and taking into account
the results of laboratory investigations of earlicr applied piezo-




electric sensors [4], one may assumc that in the experiments des-
cribed in literature the level of interferences is excessively
high, so that the values brought out of collision freguency axre
strongly overrated and do not correspond to reality.

Thus, the existence of a dust cloud around the earth can not
be considered as established. Morecover, data ol our measurements
of collision frequency, in accord with the measurement data of
puncture frequency, are much rather evidence of its absence.

Physico-Technical Institute Manuscript received
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