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A low-pressure chamber has been described and 1ts characteristics tested
under laboratory conditions as well as exposed to photon and electron beams.
The chamber is intended for registration of the fission fragments of heavy
muclel. Preliminary measurements of the photofission yield of uranium for
the maximal photon energy 4.5 GeY¥ and electrofission cross section for the

electron energy 1 GeV are presented.
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In order to perform measurements of the cross sections of electro- and

pliotofission of uranium, we have constructed a detector for registration of

the fission fragments (see Fig.1). The detector represents a multiwire pro-
Jportional chamber operating at low pressure [1] . The uranium tarcet was
glued to the high-voltage electrode, The target was manufactured by electro-
chemical deposition of uranium to 20 um thick aluminium foil. The target
sizes were (28 x 28) -2. the uranium thickness was 1 ng/cﬂz. The high-
~voltage electrodes were made of gflded tungsten wire, 40 um in diameter, the
‘neighbour wires being spaced at 1 mm. The signal plane was made of 20 um
wires, the latters being spaced at 2 mm,
The chamber was filled with hydrocarbon vapour under a pressure of some
-tens torr. The chamber generated fast signals with £ 2 nsec front and
~10 nsec total duration. Fast linear amplifiers wifb an amplification
coefficient ~ 100 were used. .
The Yow-pressure chambers were investigated both under lab_. conditions
Iand with the electron and photon beams.
The chamber efficiency was measured with respect to the registered heavy
ragments of fission. Two {dentical sections of the chamber were used. '



4 californium radicactive source giving spontaneous fission was glued to the
high-voltage plane of the first section. The number of pulses from the signal
plane of the second sectfon as well as the number of coincidences of pulses
from the signal planes of the first and second sections were registered.

“ig. 2a shows the dependence of the efficiency of the fission fragments re-
Jistration on the voltage applied to the high-voltage planes. The efficiency
of of -particle registration is measured as well (Fig. 2b). For that aim,

the uranium target (0235) was also used. As seen, the low-pressure chamber in
the range up to 800 v is sensitive only to heavy fragments of fission,
whereas at higher voltage also to d» ~particles, the rogistration of which at
950 v occurs already with the efficliency close to 100 X.

The chamber operation with various fi11ings and pressures of vapours is
inve;tigated. Fig. 3 presents the number of registered of -particles versus
voltage for heptane, hexane and methylal vapours at the pressure from 14 to
40 torr. One can see no noticeable difference between the results in the
plateau region of of -particle registration.

The study of the chamber behaviop' for various pressures of heptane
vapours at the registration of heavy fragments of uranfum photofisstion was
;arried out under the photon beam with maximal energy of photons 4.5 GeV.
The photon beam intensity was (168-109) photons/sec, tha monitoring was
realized with a quantometer. The measurements were taken in that region of
/oltage where the chamber was not yet sepsit‘lve to the of -particles, Fiq.4
presents the dependence of the registration efficiency of u23s photgﬁsslon
fragments in relative units upon high-voltage applied to the chamber at dif-
ferent pressures of heptane vapours. In the plateau region the registration
efficlency of the fisston fragments is 1ndepen(£ent of the chofce of the
working gis pressure in the chamber.



The analogous investigation was carried out using the electron beam.
Fig.5 shows the dependence of the registration efficiency of the electro-
fission fragments in relative units on the high voltage applied to the
chamber filled with heptane vapours under the pressure of 14 torr. The elec
tron beam energy was 1.5 Ge¥, the duty factor ~1 %, The dependence of
counting characteristics of the chamber on the beam intensity 1s studied,
The "plateau” on the counting characteristic vanishes with increasing the
beam intensity. Fig. 6 presents the electron beam intensity dependence of
the chamber counting normalized per number of passed «lectrons under the

regime of registration of uranium fission fragments. One can see that in the

fntensity range up to 3 . 107 e/sec the chamber operation is sufficiently

stable.

Taking the chamber geometric 2fficiency 100 %, the preliminary measure-
ments of the cross section for electrofission with the energy 1 GeV and
intensity = 107 e/sec as well as for photofission with the photon maximal
smargy £ = 4.5 GeV were carried out. The chamber was f{lled with the hentane
vapours under the pressure of 14 torr. The background due to natural alnha
radioactivity of the target was also taken into account. The backeround -
made up (1-10) % of electrofission and (0-1) % of ﬁhotofission cases, res-
pectively. In the determination of cross sections the background was sub-
tracted. The obtained values of the cross sections Ty = (11.54:0.26) mb
ard Qg = 382.2 wb agree well with the values available in the 1itera-
ture [2,3] . For electrofission the error is statistic, while for photo-
fission 1t 1s practically absent. The systematical errors due to monitoring
of electron and photon beams make up £ 10 X. However, such estimation of
the cross sections s sufficlent to show the applicability of the Jow-
-pressure chamber in electro- and photofission coincidence experiments.

.;‘-.“



4~ GLASS TEXTOLITE

FISSION PRODUCT

TARGET

ANODE PLANE

Fig.1. A schematical diagram of the low-pressure chamber.
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Fig.2. The efficiency of the low-pressure chamber as a function of the
applied voltage.
a) - the registration region of the fission fragments;
b) - the registration region of ol -particles.
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F1g.3. The dependence of the counting rate of ol -particles on the
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Fig.4. The dependence of the registration efficiency of the ,0235 fission
fragments 1n relative units on the chamber voltage, under the

photon beam with the photon maximal energy 4.5 Gev,
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Fig.5. The dependence of the registration efficiency of the UZ> fission
S
fragments 1n relative units on the chamber viltage obtained
- undor the 1,5 Ge¥ electron beam.
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Fig.6. The dependence of the ratio of the chamber counting rate to
the number of passed electrons in relative units upon the

electron beam intensity,
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