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Unlike in a cascade chamber [3], in a streamer chamber the number of glowing centers is
a saturable parameter and cannot be used to measure ionization. As shown by Chikovani et al.
[2], a more convenient parameter for the measurement of ionization in a streamer chamber should
be the brightness of the ionizing-particle track. In fact, the total time T in which the
particle track is produced consists of the time Top needed for the cascade develop to its cri-
tical dimension and the streamer growth time 1 _,: 1 =71 _ + 1 _,.
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Usually Tor is equal to 10 - 40 nsec, depending on the operating conditions of the

streamer chamber, and T does not exceed several nanoseconds. Therefore a slight change of

st
T leads to a noticeable change in the brightness of the streamer track., The time of growth

oitthe cascade to the critical dimension decreases with increasing primary ionization. At a
fixed duration of the high-voltage pulse, this leads to an increase in the growth time of the
streamer column, and consequently to a growth in the brightness of the streamer track.

We present in this paper the results of an experiment aimed at investigating the pos-
sibility of measuring the ionizing ability of charged particles in a streamer chamber.

A streamer chamber measuring 50 x 35 x 15 cm, filled in one case with pure neon and in
the other with commercial helium, was irradiated by a beam of protons of different energies
(JINR synchrocyclotron). A high-voltage pulse generated by an ordinary Marx generator was
fed to the chamber electrodes, in the presence of triple coincidences of the scintillation-
telescope counters. The amplitude of the high-voltage pulse was approximately 150 kV. The
pulse duration was varied by changing the length of the shunting discharge gap, thereby
essentially changing the streamer growth time L

Three series of measurements were made (I, II, III) at three times of streamer-track
formation, corresponding to streamer lengths € - 11 mm in neon at a proton energy 660 MeV
(TI = 40 nsec, Tt and TI1T longer by 1 - 3 nsec respectively). One series of measurements
was made with helium at a streamer length ~ 20 mm,

In each measurement series, at a fixed duration of the high-frequency pulse, we photo-
graphed the tracks of protons of different energies traveling perpendicular to the direction
of the electric field.¥ The photographs were taken along the electric field (projection A)
and perpendicular to the field (projection B). The photographs revealed clearly the growth of
the streamer columns (projection B) and the increase in the brightness of the proton tracks
(projection A) with increasing ionizing ability. Reduction of the photographs yielded the
following parameters: (a) the average streamer length % for the tracks of protons having the

same energy, by determining the widths of the individual tracks (projection B) and the rms
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scatter ol;

(b) average number n of glowing centers per unit track length (projection A) and

0.5 (¢) logarithmic image density 5} characterizing the brightness of the track and deter-

mined by photometry of the streamer tracks with the aid of an MF-4 microphotometer [3].
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one standard deviation.

specific ionization.

The measured values of H; E} and D are listed in the table.

The errors correspond to

The accuracy with which D was determined for any one track, determined

for a large number of tracks, is listed in the table in the form of the rms error UD/ﬁ.

Figure 2 shows calibration plots of the logarithmic-density parameter D against the

Plot a was obtained by averaging the results of measurement series I and

IT, and corresponds to the average duration of the high-voltage pulse, T = (TI + TII)/Q. It is
seen from these curves that the dependence of D on I/Imin has a character that varies with the
duration of the high-voltage pulse. This is evidently connected with the fact that the bright-
ness increases all the faster with the length of the streamer column.

plot of D vs. I/Imi

The character of the

n obtained for helium is similar to that obtained with neon. However, to

obtain the optimal dependence of D in I/Imin it is necessary to operate the chamber at a high
excess voltage.

By photometrically measuring the frames of stereo pairs of proton-track photographs

obtained at different lens apertures, we were able to determine the contrast coefficient y of

the emulsions for our range of densities. This has made it possible obtain a more rigorous

8k



conversion from density to brightness (Fig. 3) than that of our earlier paper [4].
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*The photograph (Fig.l) was left out of the original Russian issue - Transl.
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Vol. 6, No. 4, The following photographs were left out of the earlier edition of the
Russian original and were not included in the translated version:

Article by T. L. Asatiani et al, (p. 83):

Fig. 1. Photographs of proton tracks in two
projections at different energies in the case

of a high-voltage pulse duration t

IIT°
A, B - I/Imin = 1.2; Ay, By - I/Imin = 3.k,
A3, B3 - I/Imin = 5.k, Ay> By - I/Imin = 6.3;
AS, 35 - I/Imin = 8.5.
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Article by S. A. Akhmanov et al. (p. 85):

Fig. 2. GCSpace structure in far field:
a - emission at difference wavelength
Az = 0.53 u obtained by mixing the
pump and signal at X; = 1.06 u (bright
spot, ring, and arc) and spontaneous
noise (background); b - spontaneous
noise passed through interference fil-
ter at A = 5570 + 25 ﬁ photograph
obtained by successive superposition
on a single frame of photographs taken

at 63 = 83 7% + 5°20' (outer ring),
63 = 037 + 14°20', and 63 = 63°7% +

L°00' (two rings coalescing into a
single internal one).

To optical 4°° éj
axis

Fig. 3. Spectrograms of spontaneous noise,
obtained by superimposing on one frame three
spectrograms obtained at angles 63 - 63"~
equal to 6°30' (a), 2°55' (b), and 0°35' (c)
(arcs from left to right). The reference
lines were obtained with a mercury lamp.
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Article by V. A. Atsarkin et al. (p. 88):

Fig. 2. Oscillograms of EPR line at not-strictly
resonant saturation. The notation is the same as in
Fig. 1. The magnetic field increases with time in
the upper figure and decreases in the lower figure.





