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1. Introduction

In recent years there appeared huge transition radiation
detector (TRD) projects. A good example is the inteqrated TRD
project on LHC [1]. In certain stages of realization are the
neutrino project with fixed—target WAP&(NOMAD) [2]1 on SPS and
GINES {hybrid neutrino spectrometer) on UNK [3]. In both pro-
jects the working area of TRDs is ~10m2. With such large dime-
nsions, thére arise certain problems with the radiators as
well as X-ray transition radiation (XTR) detectors. Increasing
dimensions of the installations and almost 4n geometry of the
experiments on colliders increase the probability of using ir-
regular radiataors in spite of their somewhat lower (from 10 to
20%Z) radiating power. The latter circumstance, however, has
stimulated us to search fnr’ﬁbn—standard solutions for const—
ruction of just a strictly regular radiator with a large effi-—
‘cient area. In result, we have constructed a new radiator whi—
ch we named pneumatic radiator of secondary radiation, the de-
scription of which will be given elsewhere.

In this paper we present the results of some investigatio—‘
ns on XTR detectors, carried out in the framework of GINES

'(UNK) collaboration for large-size TRDs.

2.General Description of TR Detectors
2;1 Selection of TR Detector Type
In case of large TRDs, the use of multiwire detectors is
not optimal. That is why we decided tc incorporate in TRDs de—
tecting surfaces in the form of aluminized mylar straws with
diameter 1&mm. Such a choice solves several problems:
1. The specific problem at XTR detection, connected with

the hydrostatic pressure on the windows, which is due to the“

[

use of - the heavy gas xenon, is absent. 2

2. Thg thin walls are easily penetrated by low-energy QUa—
nta and cause no multipl® scattering. -

3. The coroné discharge or breakage of the  wire create

problems of a local character.
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4. Possibility for quick changing of the séraws.i

S. The closed cathode pravides for a gond‘électric .decau-
pling. ‘ - .

6. The possibility of having higher'pressqre,dwhi:h on the
one hand, off—loads the carrying constructions and, on the ot-
her hand provides for a higher coordinate ACCUuracye.

7. Flexibility to the gzometry of experiment.

2.2. Optimal Number of Straw Rows in a TRD Module.

To find the optimal number of straw rows in one TRD maodu-—
le, we carried out a Monte Carlo calcuylation of two TRD vef—
sions using the maximum likelvhood method, in which the total
number of straw rows and the tota1~number of layers in the ra-
diators was the same. The first version contained 12 radiators
each with 250 polivypropylene films and 12 doubled rows of stra-.
ws. The second version contained 24 radiators each with 125
films and 24 single rows of straws. The particles directioen
was normal to the surface of detecting straw rows at x=5mm and
x=Bmm (Fig.1l). The point of x=Bmm is & checking point, as the
results from the two versions will coincide in i€ within the
statistical errors. In the simulation we used 106 electrons
with EE=4GEV and 106 pions. As is seen from Fig.Z2, at x=Bmm
the recults coincide, but at x=Sam, for the second versicen the
rejection is improved by an order =¥ magnituds.

. Btraw Manutacturing and Fsstening Technigue
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the gauge tube, this providing a tight fit of mvlar straws wi—
thout their deformation. '

j A signal wire of diameter 100um is stretched through the -
centers of the end-pieces and the straw. Use of thick wire al—
lows fo assemble straﬁ rows by soldering the wires to the st-
rips on the fiberglass frame, like in usual multiwire propor—
tional chambers. Such construction provides for a gapless ti—
ght straws packing and an easy changing. To test our decisio-
ns, we constructed a 12—module working TRD with an aperture of
(20x26)cm® and a length of 120cm. (Fig.3).

Z2.4. Mode of XTR Detecticao

A method of XTR detection in the self—quenching streamer
mode was proposed in the papers [4-61. The essence of the met-—
-hod is in the fact, that at & certain supply voltage, the io;
nization distributed alaong the particle’s path initiates pro-
portional.avalanches near the wire, and charge clusters formed
by XTR quanta and &d—electrons create avalanches, turning non-—
linearly into a streamer which induces a2 signal tens of times
surpassing the amplitude in the proportional region. The nice
side of this mode is that the clusters are selected not by an
axternal electronic device, but by the wire itself. The main
advantages of the mode in the working point of TRD arez high
signal amplitude, exceptional noise immunity: practical  lack
of noises, threshold-independence in a wide range; possibilily

of signal transmission to large distances withoutr preemplifi-

-
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cation. Rate capability af the mode is= ~10éc_ .per meter of
wire, this meeting the raquirements of neutrinoc experiments.
One can speak about only a coﬁditicnal cluster counting tech-
nique, as no more than one cluster is registered an the path
“of ‘particle in the streamer maode {(“Yes"—-"No" mode). If the
average number of clusters from a light particle is comparable
with that of the TRD modules, then thz freguency of responses
from the modules will have a binomial distribution. But if the
number of modules is about twice as the average number of clu-
sters, then we have a Poisson distribution and ean speak about

a cluster counting technigues.
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3. Labaratory Testing of Straws

J.1. Preliminary Consi#erations

Though the self—quehcﬁing streamer (SGS) mode and the de-.
tectors constructed -on its basis are intensely investigated in
the last 15 years, nevertheless they have a definite trend -
construction of reliable coordinate detectors. We are interes—
ted in this mode from the viewpoint of XTR detection on the
background of the ionization distributed aleong the particles
path. This predetermines, on the one hand the use of the heavy
gas xenon and its studying in the SQS mode, which has not been
carried out in virtue of & different trend of investigations.
and on the other hand - revesling certain YTeaturs=s not usually
manifesting themselves in the S35 mode.

In the 3m-iong straws, aside from the strength tests, we
studied the gas gain factor (GEF) aleng the signal wire. . The
measurements showed stable signal heiciht spectra on the lenctih
of 3 meters. The other inveztications were carried out on
Ccm—long straws. In tne iaboratory investigations we used
5 .

241 QQ . . .
A Sr radicactive sources. Gas mixtures cf

Xe+l:2l'-'l4-!-He-*-l',‘..,HBC!,1 {methylal vapours! and Xe+CH ctf different

a
concentrations were wsed as gaseocus filling agents.

3.2. Streamer Signal Height 1o Cluster Charge Correlation
In our paper [3] we have shown that Lhe streamer peaks,

. S . GG
cbtained at the wire's exposure to electrons from Sr

and
»—quanta from 55Fe are shifted from eacih other (Fig.4). To ex-—
plain it, we may assume that in the gasecus mixture containinc
effective quenching admixtures (methylal)} there takee place a
partial correlation between the streamer signal height and the
energy (charge) of the cluster having produced the streamer.
To clear up this question. we have caliculated the W(E) spect-
rum of clusters registered in SQS mode and formed orn the mini-
mum ionizing electrons path, provided the probability of tran-—
sformation into a stregmer for a quantQm with Er=5.9kgv, which
we will call a reference one, is 80%Z. For simplicity, 1t is
assumed that the clusterslgpectrum has a Rutherford distribu-—
tion P(E), and the probaﬁility wstr(E) of transformafion into

a streamer for a cluster with energy E has been calculated by
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Raether's data [7]. Then N(E)=P(E)Wstr(E). These - three - depe—
ndences are shown in Fig.5, where it is seen,- that the poorly
expressed maximu:+ f W(E) falls on ~2keV,and more  than half of
the registered v.uwters have an energy of <SkeV. - Thus, “~the
shift of the spectra shown in Fig.4 becomes clear. if assumed
there is a partial correlation between the signal beight and
the cluster’'s charge and the form of the spectrum of W(E) is
taken inteo accpuht. For the same reason, a spectrum shift is
observed in the presence of methylal vapours and at exposure
of the straws to different yp-sources. Fig.6 shows the spectrum
shift for the y—quanta from -“Fe and - ' 6m. Thus. it is possi-
ble to improve the particle rejection by measuring both the
number and the charge of streamers. In the absence of methylal
vapours the charge—amplitude correlation vanishes. Though the
hethylal admixture stabilizes the detector's perfaormance and
provides some paossibilities in the plane of the effects desc-—
ribed, its utilization is not convenient. We carried ocut a se-—
ries of investigations of gaseous mixtures not containing met-—

hylal wvapours.

3.3. Cluster Detection Threshold

The avalanche—to—streamer transformation i§ of a statisti-
cal character. In principle, all the keV clusters can initiate
a streamer, but, as is seen from Fig.35, with different proba-
bility. So. the notion of cluster registration threshold in
this case is unclear and, as distinct from the proportional
mode, has nothing to do with the electronic threshold, which
can be set in a wide range. However, the situation clears up,
if the probability of transformation into streamer fTor the

S - .
clusters with reference energy of Ev=5¢9kev (5 Fe) is given.

3.4. Efficiency of Minimum Ionizing Farticle Detectiaon by
Clusters

The problem of é—cluster background, arising in the gas as

a consequence of particle transit; becomes important; as it

affects the particle separation efficiency. That is why, al-

ready under laboratory conditiomns 1t is desivable o measure

the efficiency of detection of the particle not zccompanied by



transition radiation, in dépendence with Xe concentration ana
probability of transformation into sStreamer of a cluster with
reference energy. For this purpose, the électrons at the end
aof the spectrum of 9oSr (Emax=2.2ﬁeV) have‘been used as inci-—
dent particles. The efficiency of their detection has been de-—
termined by the ratio of the number of responses of the straws
in the streamer mode to the total number of electrons having
traversed it. At the same time we measured the efficiency of
detection of the clusters with reference energy'of ,EyFS.leV.
The measurements were carried out in dependence with the wvol~
tage applied to the straws. Compilation of the results obtai—
ned allows us to plot the dependence shown in Fig.7a for . the
gaseous mixture of XE+CH4fHE+C~H 0, and in Fig.7b for Xe+CH

382 4~

The efficiency Nc of the minimum ionizing particles dete-—

1
.ction by &—clusters with E _>ikeV produced in the gas, is laid

as the ordinate axis. Eachégurve corresponds to a definite
probability of transformation into streamer for a reference
cluster withvE=5.9keV. This statement can be interpreted othe-
rwise, naméiy, to each rcurve carresponds a definite efficiency
of de¥t=ction of an XTR quantum with energy Ey=5.9kev. In,
e.g., Fig.7a, at wc1=ax and 407 Xe concentration the efficie-—
ncy of detection of ~6keV XTR is 80%, the quanta with E?<6kgv
being registered in accordance with the curve 2 shown in
Fig.S5. while those with Ey)bkev ~ with an efficiency of >80Z.
For comparison, in Fig.7a are presented the efficiency of de-

241

tection of Am quanta (Ey=13.8kev and higher), averaged over

all the y—lines. It is seen that the probability of transfor-
mation into streamer fnr‘241Am is higher than for 55Fe_. " this
difference decreasing with increasing wstr {with increasing
supply voltage). The measured and the calculated &-cluster ba-—
ckgrounds. are in a good>agreement. The'integrél on the W(E)
curve, in Fig.5 is ~0.18. this corresponding to the electron
detection efficiency (Fig.7b) on the curve of wstr=802 at 80%
Xe concentration (lcm Xe). The data of Fig.7 are used in the

TRD optimization and particle rejection calculations.



3.5. The Probability of Transition into Streamer as 4-
Function of Location of Straw‘s Bombardment--

~The presented values of the probability of ~ transformation
of reference clusters into streamer are obtained at integral
irradiation of the straws. However, it can bhe assumed that as
a resuvlt of the charge drift and diffusion, its density dec—
reases, which can affect the probability of transit-on inte
streamer. To check this, the straws were exposed to a2 pencil
{500um) beam of reference quanta in three points. The corres-
ponding counting characteristics are presented in Fig.8. 1+ s
seen that at U=3.1kV, when the drift is relatively slow, the
ratio of the probabilities of transition into streamer for the
extreme curves is ~3, while at U=Z.2%kV this ratio is close tc
unity. Hence, the integrai value of wstr at working voltage=
describes the straws operation well, regardless the location
of quantum ahbsorption.

It is interesting to note that in a usual proportional
drift chamber the charge diffusion leads to an opposite resu
1t, i.e. the signal height from the charge close to the signal
wire proves to be lower than that from the charge drifting

from a farther distance {8].

3.6. Gas Gain Factor

To determine the gas gain factor (GGF)y we measured the
average current I frbm an irradiated straw as a function of
the supply voltage U. This methad. as apposed to the €DC met-
hod, allows one to consider in details the peculiarities of
the process. In this case GGF can be defimed as:

6.2'I(nﬁ)‘wi(eV}

BEF{u} = N "EE(EV) (2

el
where Npl 15 the number of particles having traversed the st-
raw, or the number of y—quanta being absorbed in the gas 1in

unit time, Wy is the energy consumed to form an electron-ioi
pair, AE is the total energy deposited by & particle or a
quantum in the gas.

Fig.¥ shows GBF as a function of U for the gaseous mixture

of 40%Xe+éOZCH4 {curve 1). To analyze this curve, in this fi-

s



gure is presented also the counting charactE(istids of the
407ZXe concentration (cutve 2). It is seen from.curvé.'z, thét
thé_strgamer;formatinn;sta:ts from .U~3100V. Consequently,. . cu-
rve 1 contains no streamers at U=3100V. In cﬁrve,l,.thé regibn}
of up to U=2800V, where GGF reaches up to 2010§, éorrespcnds»
to the region of proportional gain. Then in the region from
U=2800V to U=S100V the BGF increases slowlier, reaching ~10°,
i.e. stili. increases about 3 times. This is the limited pro-
portionality region.

Beginning from U=3100V, the avalanche can reach a critical
value and transform into a streamer. That is why in the inter-
val from 3100V up to 3250V, in curve 2 there 1is observed a
sharp increase of the detection efficiency, and a sharp incre—
ase in the GGF in curve 1. This region is characterized by the
%act, that there are two types of signals at the same time:
limited—pfoportional and streamer signals, the first being ea-—
sily "pumped” irito the other.

Curve 2 has a knee in the interval from 3200V to 3300V,
where 10% of the remaining proportional signals turn into a
streamer, but this does not practically affect the GGF. That
is why at U=3250V G6GF increases only in the streamer mode.

For comparison, in Fig.? the curve 3 for the gaseocus mix—
ture of 422XE+EEZCH4+SOZCSH802 is also presented. It is hard
to explain unambiguously the small but stable increase in the
GGF for this mixture in the proportional region. This possibly
results from a slight difference in the Xe contents. Another
explanation is the chérge\gain due to electron impact at the
expense of the low methylal molecules idonization potential
(I=9.98eV) and the large cross section of this process. The
comparison of curves 1 and 3 allows one .to understand. the role
of methylal in different stages of streamer formation. It is
seen that methylal vapours do not affect the beginning of the
streamer formation process, which in either cases starts at
GGF:lOS. The same is true for the rate of transformation into
streamer. On the other hand, the presence of methylal vapours
contributes to a considerable (in this case 7 times) suppres-—
sion of the siagnal height. Thus, one can conclude that methy-

lal, due to the large cross section of photoabsorption, plays

9
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an essential role only in the stage of streamer growth s~ but
never in the processes of avalanche formatzon and thezr ;eaé—*
‘hing a critical Slze and transfarmatzon Lnto a streamer. o
It is seen in Flg.9 that the avalanches reach a cr1t1ca1
value at BGF:&OS or at the critical number of particles in
them n222-7-107. At the same time, according to Raether s data
{71, the beginning of streamer formation in a uniform field
corresponds to n822°108, which exceeds the our obtained wvalue
by an order of magnitude. We suppose that this difference 1is

due to the very strong field near the wire (~105V/cm).

3.7. Time Spectra, Drift Time and Drift Velocity

The straw’s time spectrum has been measured in a gaseous
mixture of Xe+CH4 in a wigz Xe concentration variation range.
The straw was exposed to Sr electrons at the spectrum edge.
Fig.10 shows the total drift time as a function of Xe <concen-
tration. An analegous dependence for the drift velocity is al-
so presented in the same figure. The measurements were carried
out at two supply voltages: on the plateau, and when 804 of
reference clusters passed into a streamer, no changes being
observed in the spectrum. Fig.l1l shows the time spectra in ca-
se of 504 Xe Cbncentration. Straws were bombarded at angles
&=0 and 20° to the normal to its axis. The unusual shape of
the spectrum is attracting, which requires an explanation. As
straws pperate not only in the S8S mode, but also in the mode
of registration of keV clusters, then there is measured not
the time of the arrival of the nearest electron, but the drift
time of the &-cluster, which can be produced equiprobably in
any point of the track. As far as the number of & clusters An
is proportional to the surface AS of a ring with width Ar, and
AS~r, then the number of &-clusters An~r. Hence, at a uniform
bombardmént of straws, each point of the time spectrum is set
up as a result of the clusters drift from the isochraone of the

radius r. Then the r(t) function will be expressed as =

t
1/2
_ R dN
r(t) = 172 {j‘ 9t dt} (2)
(w] [w ]

where R is straw’s radius, NO is the area under the spectrum.

10



Tn haVe the shape of the spectrum in more details at short ti-
mes, we :arrxed out measurements with a flat electron heam wi-
th a wldth of 2mm and an angular spread of ~79 incident- on
the centre of é vertlcally installed straw (6=0° ), i.2e. we se-—
iected the electrons passing near the signal wire at a dista-
nce of Al<*limm and angle =0 in the angular range of A6+, 50
The corresponding time spectrum is shown in Fig.12, where the
frequency of the evénts from the particles incident almost ve-—
rtically on the wire dominate in the interval of short times.
At 5 straw’ s inclination of 8=20°, this effect is weaker
{Fin.12). Finally, at @=20" and additional collimation over &
within A@SiO.SD, the effect vanishes. In this case the drift
time distribution corresponds to the expected one. So, one can
conc " de that for particles incident radially on the wire, the
probability of short times increases. The most likely explana-
t:iocn of this effect is in the total influence of small clus-
ters that drift to one point. the more so that Xe has an abno-
rmally high total—-to-primary-ionization ratio [?3. It is inte-—
resting to note that still in 1947, in [10], where the shape
pf the pulses in the proportional chambers with a high vapour
contents was studied, there were observed so-called enlarged
puises at a radial bombardment with both « and £ particles.
These enlaﬁged puises belonged to neither the proportional nor
the Geiger modes. Now we can mnake a statement, that alread9 in
{ie late 40-ies some authcré pbserved the SGS mode, but, unfo-
rtanat=ly, attached ro methodical importance to it. It was on-—
iv noticed, that the effect was of great importance for stu-
dvng the gés discharge physics [111.
Z.9. "Cead" Zone and Rate Capability
Trough the rate capability in the SGS mcdelﬁas been more
than once measured [12,13], there are no corresponding data
for the misture of Xe+CH4. To determine the maximum rate capa-—
iity, we measured the "dead” zone on the wire in the place
c¢ streamer formation. For that purpose we used, we think, the
most suitable method of self-coincidence suggested in [1231. A
. 2rtain length of the straw Qas expaosed to guanta with energy

Z =5.%keV at a supply voltage at which BO% of refererce clus-

Ao

tars are transformed into a streamer. The measurements were
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carried out in a wide range of Xe concentrations. Fig.13 shows
the measured "dead" length as a function of time. for certain
Xe concentrations. The integral aover the curve determines the
"dead" zone {. Fig.14 shows the "“"dead" zone 8 .as a’ funct;on of
- Xe' cuncentratlon. To estimate the rate capablllty, let" us’ con—
- szder, €.g.s the dead zone of ¥=122ys+cm at S50%Z Xe concentra—
tion. The maximum leoad is defined as E_1=8.2'103cm‘ls—1. Sa,
the maximum lnad per TRD module with sizes 3x3m2 and straw
diameter 16mm will be ~35- 1085 l, the loading being by refere-
nce quanta. As to loading by particles, remember (Fig.7b),
that at a 350%Z Xe concentration and W str =80%. the particle de-

tection efficiency is ~0.12. So, the expected maximum load can
be estimated as ~5-1095_1 per TRD or ~5'1085 lm 2.

J3.92. Noises

The  level of noises in the our manufactured 20cm—-long st-
raws of 12um—thick mylar film with a 260A aluminum coating and
a signal wire with 100um diameter is extremely low. The number
of noise pulses, including the cosmic background, at working
voltages was no more than n:ﬁs—l, regardless Xe concentration.
Another straw with a ~40A aluminum coating behaved quite dif-
ferently in the sense of noises. Its noise characteristics are
presented in Fig.15. The noise pulses and the dark current we-
re measured simultaneocusly. At an additional illumination by a
usual incandescent lamp, the number of noise pulses and the
current increased. The straw with a 2&0A ctoating did not react
to the additional illumipation. The effect of the davliight on
the noise characteristics of proportional chambers with an
aluminized mylar cathode has been noticed in [14], and in [13]
this effect was studied in details and shown to be due to es-
caping of single electrons from the cathode, apparently in the
strong electric field induced by the ions on the surface of
Al 0.. In our case, noise was observed in the SO0S mode,; so we
ca;not accept the hypothesis of single electron, the probabi-
ity of transformation of which into a streamer in the given
case is equal to zero. So, this interesting problem requires a

special consideration.



4. Cetection of TR on Electron Beam P -

o clear up the question of a 51nu1taneous detect;;;‘ ;
partlcles and TR in cylindrical detectors in the S8S mode, . the‘
straws filled with a gaseous mixture of 40AXe+1OACH4+4IAHe+>
+9Z63H802 were expased to an electron beam in the erergy range
of EE=(Q.3.4.B)89V The first preliminary results are presen—
ted in Fi1qg.16 and 17. Fig.1l6 shows the 1.8GeV electrons detec—
tion efficiency as a function of the Qultage applied to the
straws. As TR radiators were used stacks of reqular laminar
media of polypropylene (PP} with a thickness aof a=1égm and
number bf iayers m=150, in the one stack the spacing being
b=1:$mm, and in the other stack - b=400um. There was also used
polystyrene foam PS5-4 with p=0.O4g/cm3 and PS—10 with
péo.lg/cmz and a length of écm.

4 To the measurement without a radiator corresponds the ele-—
ctron detection efficiency of only é—clusters, which, as is
seen‘from Fig.1é6, is independent of the electron energy. The
working voltage was chosen to be U=2.46kV, at which 80Z of re—
ference quanta pass into a streamer. It is seen from Fig.l6,
that the radiation yield from the FP radiator with b=400um is
by about EQZ higher than that from FS—4 with B=410um. To this
excess, however, contributes also the higher gquantum self-
absorption in PS-4. Fig.17 illustrates the dependence of elec-
tron detection efficiency aon their a@nergy, Qith and without
polypropylené radiator. The calculated results are presented
in the same figure. One can see, that in the energy range of
EE21.BBEV there is observed a good agreement with the theory,
but for lower snergies the experimental data lie considerably

lower than the calculated ones.

S. Conclusion

There is developed the detecting part df TRDs based on
thin—walled myiar straws with xenon filling, operating in the

| 5QS mode. The maximum response time of the system at the st-

raws's diameter 16mm and S50%xenon concentration is ~150ns. The

rate capability of TRDs at 50% xenon concentration is on the

level of 50108m25_1, which is quite acceptable for neutrino

experiments. The exposition of the straws to a beam showed a



good agreement with the theory at Eeél.eﬁev. At . lower .ener—
gies, an agreement with the theory have only the .data at
Ee=0.38ev. Now we carry out detailed investigétibg;;bf the re-
jection factor uniformity oves the area of TRDs based on. st—

raws. e ey e

% The work has been carried out under the financial support
of the SINES UNK chllaboration and by the grant 211-3291 YPFI

of the German Bundesministerium fir Fgrscﬁung und Technologie.
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Figure_Captions _

Fig.l1 Two TRD configurations with an equal number of straws
and amount of matter. : | : o
Fig.2 Monte Carlo calculation of the e/sn—reisction factor as
a fdnctiun af_eiectron detection efficiency in the mode of
sel%—quenching streamer for the two TRD configurations shdwn
in Fig.l for x=35mm and x=8mm (see the text).

1. 24 single straw rows

2. 12 doubled straw rows .
Fig.3 The view of the 12-module TRD model. On top — the eleé—
tronics for 256 registration channels. _
Fig.4 The sbectra of the streamer signals from 55Fe quanta
and 9OSr electrons. The quantum detection efficiency is B86%,
the electron detection efficiency is 9%.

Fig.5 1-Rutherford distribution P(E)~E 2

for S—clusters with
the given energy E:

2-curve of the probability of transformation into a stre-
amer for the cluster of the given energy E; . )

3—-the spectrum N(E)=P(E)°Nstr of é-—clusters having trans-—
formed into streamer.
Fig.&6 Spectral distributions of the streamer signals from
55Fe and 241Am quanta. The spectrum shift observed is 174.
cal- calibration curve. )
Fig.7 The minimum ionizing electron detection efficiency as a
function of Xe concentration in different gaseous mixtures:

a—Xe+He+CH4+CSH802. The probability of transformation of
quanta with different energy into a streamer is given near the
curvess;

b*Xe+CH4. The probability of transformation of SSFQ quan-
ta into a streamer is given near the curves.
Fig.8 The 55Fe quanta detection efficiency as a function of
the voltage applied and the location of straws bombardment.
Fig.9 GGF as a function of the voltage applied to the straws
for two gaseous mixtures: V B e

1~4OZXe+6OZCH4; 2-counting rate ‘fdr. 4OZXE+6QZCH4;

3-427%Xe+28%CH  +30%CoHg0,, - o

.Fig.10 The total drift time and drift velocity as functions of

Xe concentration in the gaseous mixture of Xe+CH4.
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Fig.1l Time spectra of clusters measured at U=3.2kV in- straws
wi?hﬂgaseous mixture of\SOZX?+§OZQH4{ wi?ﬁqutncqlli@aticn. ‘
Fig.12 Time spectra of clusters initiated at U=3.15kV .in
straws with gasesus mixture of 50'/.Xe+50’/.CH4 by electrons col-
limated onta the wire.
Fig.i3 The “dead" length as a Tunctien of time at different Xe
concentrations.
Fig.14 The “dead” zaone & as a function of Xe concerntration.
Fig.15 Noises in the SGS mode in case of &0A aluminum coating.
1 3—without additional illuminationg 254—with additional 1llu—
mination.
Fig.16 The efficiency of electron detection in one straw as a
function aof supply voltage in case of different radiators:
1-PP,. a=i6pm, b=1500pm, m=150, EE=1.BBeV 2-PP
a=léums H=400um, m=150,.Ee=1.BEeV
3—Polystyrene foam PS5-4&, p=0.04g/cm3, Ee=1.BGeV
4-Polystyrene foam PS-10, p;O.ig/cms, Ee=1.BGeV
S,6~without radiator at EE=0.SGEV and 1.8GeV.
Fig.17 Electron detection efficiency as a function of -energy
for one straw:
i - over »y+6 clusters (theory)s
2 — aver y+& clusters (experiment):

S — over S—clusters (experiment).
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. K. K. WHXJ9POB, B.TI.TABAJSH

PETHACTPHPYIOIAS YACTb AETEKTOPA PEHTI'EHOBCKOI'C
NEPEXOAHOI'O M3AYYEHUSA AJ5 YCTAHOBRM THMHEC

B paGoTe paccMaTPHBaeTCsl pPErHCTPUpYyKOHmasl 4acTb JAeTEKTopa
PEHTreHOBCKOI'O TNepeXOAHOIe HIAYUYEHUS!, TIOCTPOSHHAsY Ha OCHOBE
TOHKOCTEHHHEIX ManJdapoBHIX TpySok. lloapoSHo nsydyeHa = paSoTa Tpy—
60K C XCEHOKOBLIM HaNOJHSHHEM B D€ 'ME CaMoracamerocsi CTpHmepa.
HoMepeHHst BHINOJAHEHHW K3aK C TIOMO. © PaZHOAKTHBHHIX HCTOUHHKOB.
TaX ¥ Ha MNyuyKe BJJESKTPOHOB EpeBaHCKC  CHHXPOTPOHA.

EpeBaRcKull OH3HYE A HHCTHUTYT
Epepan .
Preprint YERPHI
sShikhliarov, V.G.Gavalian, M.A.Aginian
DETECTING PART OF TRD FOR GINES INSTALLATION
. The detecting part of an X-ray transition radiation detec—
tor based on thin-walled mylar straws is considered in this pa-—
per. The .performance of xenon—-filled straws in the self-quench-
ing mode is studied in details. The measurements have been car-
ried out both with radioactive sources and under the electror

beam of Yerevan synchrotron.
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