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Abstract by bremsstrahlung photons is seen as well as a leakage of
Determination of transformation coefficient of primarya”partt,()]c elefctronst from sfensllzn_gSXO:\l/Jlm\?. The .apprqpnate

measuring transducers of ionizing radiation is one _O? lon- of positrons  (for E= eVv) is given in a

complicated problems in metrology as well as estimatio 9.2

of systematic error of measurement. As a possible nortralized courts

approach for its solution authors suggested a method ¢ 4 5
computer modelling of radiation-transducer interaction £ E=5Mey 4 \\ a) electrons
processes [1]. Electron radiation is described through it: S :
spacial and energetic characteristics, transducer is set t  °F E=s0Mey %
means of its real geometrical parameters and element; 2
content. Elaborated in CERN code GEANT for modelling 1 ks %, %
high-energy radiation-detector interaction seems to be i
very promising within such approach. Report contents the % 2 4 & 8 10 12 14 15 | (om)
results of GEANT based analysis of two Faraday cup type j g5 Normalized caunts
transducers for electron energy range 1...50, MeV. The 3 o) postrons
tran r lon oosE
Risz?augeEﬁ_ ?26-80_9 to State Measurement Standard ¢ _ U E =5 Mav
004F 5 E=s0Mev
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For improvement of the calculation technique the L \

Faraday cup FC-1 being the State Primary Measuremer 0 T2 4 6 8 10 12 T4 16 Licrm)

Standard of unit of electrons strgam in a range of tr‘(aiffigure 2: Allocation of electron and positron flow along
energy E=5...50,MeV and having a known error of the absorber

reproduction of this unit was chosen. The configuration |, Fig.3 the allocation of breamsstrahlung photons
of its sensing volume (electron beam absorber) is outlingg,, \within transducer for E=5 and 50 MeV is

in Figure 1. It represents a solid of revolution CoNsIStinga hresented. In the latter case the saltus of the dependence
of entry graphite collimatot, aluminum conic absorbe&r on aluminium-lead boundary also is seen.

and lead screediin a back part. 4narmalized cournts
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Figure 1: Sketch of the FC-1 absorber Figure 3: Allocation of photon flow

Inl Caltmé:at'?n tlt was suppolTed that t?,e strelatrn Iofhe analysis of Fig.2 and 3 shows that more and more
accelerated electrons IS axially symmelric  relative Eoticeable part of a charge and energy of absorbed beam

ablgo(;ber a>;|s an(: 1even'ly (;J!lstnbtuteoll W'tE'anE;e I|m||:s %hbandons boundary of the sensing volume. The allocation
cylinder surtace ot 1cm In diameter. fn a giie results of absorbed energy of the beam along the absorber is
of calculation for allocation of electron stream alon

R iven in Fig.4, and in Fig’5- relative charg® (5% and
apsorber length for their initial energy 5 and 50, MeV. ar nergy leakage {5 of a beam from the absorber as a
given. In the latter case the saltus of electron stream in

. : S L§1cti0n of initial energy of electron&. Data thus
screen due to electron-positron pair generation in the lea
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obtained allow to determine a systematic error for It originally was designed for measurements of the
measurements of a charge and energy of an electron begeometrical characteristics of electron radiation having
energy of electrons up to 5 MeV.
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Figure 4: Allocation of absorbed energy
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Figure 5: Charge and energy leakage for FC-1 transduce

2 FC-REB TRANSDUCER

For determination of fluence of electrons there is a
Faraday cup of FC-REB type in content of the

Measurement Standard GET 72-90 (Fig.6).
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Figure 6: Sketch of the FC-REB transducer
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Figure 7: Charge collection coefficient for FC-REB
transducer
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Figure 8: Energy collection coefficient for FC-REB
transducer

We execute the computer analysis of metrological
characteristics of the FC-REB transducer in a range of
energy value 100keV-35MeV for two possible situation

of transducer application
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-the transversal size of a beam does not exceed @llection of an electron beam.
diameter 1.1cm of the entry window of FC-REB (on the
graphs appropriate points are designated by outlines of SUMMARY
geometrical figures); ) o
—_the transversal size of a beam is equal to a maximum '€ obtained outcomes show a possibility of

diameter 3.3cm of the transducer (outlines of points afftermination with the help of code GEANT the charge
solid in this case). and energy losses in processes of beam-transducer

Besides for a research of influence of the form oilnteraction. That, in turn, allows to receive evaluations of

sensing volume surface on coefficient of beam charge Systematic errors in carrying out of appropriate
collection there was investigated 5 variants of geometfjjéasurements and to optimize the transducer
of this surface represented at the bottom of Fig.6 togethgPnfiguration as well.
with outlines of points appropriated to them on the

In Fig.7 the dependences of charge collectior[%
coefficient on the value E for two above named cases and egj0gical ensuring for radiation technologies using
in Fig.8similar dependences for beam power loss in the gactron & bremsstrahlung radiation”, VANT,

transducer are given. It is visible that the geometry of an gqrjes:Nucl. Phys. Invest., in.2,3(29,30) 1997, p.54.
internal transducer surface of a type “an inverted cone” T ’

ensures amaximum of charge and energy
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