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[aMmMa-akTMBaLUMOHHbLIN METO4 U3MEPEHUSA IHePrumn ny4vyka 3fieKTPoOHOB Ha JINHEUHOM YyCKOpUTene.

HenseecTHasa aHeprnsa nydka NnoCTPoOeHHOoro nnMHenHoro yckoputena anektpoHoB LINAC-200 oueHuBanacb nytem dooToakTUBaLMM TONbKO OQHOIO AeTeKTopa-qdponbru n3a
eCTeCTBEHHOro nHamnsi. Namepsanuck Bbixodbl n3otonoB R B pedynbsrate YeTbIpeEx potoaaepHbix peakumi: In(y, y')Homin, In(y, n)H4min, 15In(y, 2n)13mn n L3In(y, 2n)tin .
CooTHOLEHNA akTUBHOCTEN B HacbkliweHun R (113MIn)/ R (1™In), R(M4™In)/ R (12°™In) n R(*In)/ R (***™MIn) B 3aBUCMMOCTW OT SHEPrun 3reKTpoHoB B Anana3oHe (10 — 23 MaB)
onpenensanu ¢ NoMoOLLbI raMmMa-CneKTPOCKONUN NHANEBLIX ONbI, NpeaBapUTENbHO 3KCNOHUPOBAHHLIX B TOPMO3HOM M13ny4YyeHnn mmkpotpoHa MT-25 JIAP ONAN. Beibop
LiMKnn4veckoro yckoputena MT-25 B Ka4yecTBe 3TanoOHHOro obin caenaH B CBA3M C TEM, YTO 3HEPINA YCKOPEHHbIX HA HEM 3JIEKTPOHOB U3BECTHA C TOYHOCTbIO He xyxe 1%. [locne
9KCMo3nuum NHONEBLIX OETEKTOPOB B Ny4Ke TOPMO3HOro nanydeHus nuHenHoro yckoputensa LINAC-200 Tak e Haxoausrn COOTHOLLUEHUSA aKTUBHOCTEN HacCbILEeHUA 0bpa3oBaBLLUMXCS
N30TOMNOB. YuunTbiBasd, YTo 0b6a obnydyeHna Ha MUKpoToHe MT-25 u yckoputene LINAC-200 Obinn BbINOMNHEHBI B OANHAKOBOW rEOMETPUN C UCMOSIb30BAaHMEM OOHOMN N TOWU Xe
TOPMO3HOWN MULLEHU (3 MM Bornbdpama), Obifia oueHeHa HEN3BECTHAA 3HEPINS YCKOPEHHbLIX 3NTEKTPOHOB NYTEM CPaBHEHUSA U3MEPEHHbIX COOTHOLLEHNN aKTUBHOCTEN N30TOMNOB MHAOMSL.
[1Ipn pacyeTe akTMBHOCTEN B HACLILLEHUN ObINN NPUHATEI BO BHUMaHNE HebonbLUne pasnnyns B KonebaHmsx BO BPEMEHN TOKOB MYYKOB..

Unknown energy of electron beam of linear accelerator LINAC-200 was estimated by photo activation of only one activation detector — foil of natural indium. Four different
photonuclear reactions were considered: *In(y, y)°™In, 22In(y, n)4Min , 3In(y, 2n)13min and *3In(y, 2n)*in. Ratio of saturation activities R(*3™In)/R(*>™In), R(*4™In)/R(*>™In) and
R(*In)/ R (**™In) were determined by standard gamma spectroscopy in electron energy region of interest (10 MeV — 23 MeV) using indium foils exposed in the FLNR microton
MT25 bremsstrahlung beam. The choice of cyclic accelerator MT25, as a reference machine, was made due to the fact, that the energy of its electrons is known with an accuracy not
worse than 1%. Same ratios of saturation activities were determined after exposition of In activation detectors in photon beam of linear accelerator. The fact that both irradiations, by
microton MT25 and accelerator LINAC-200 , were performed in identical geometry using same target (3 mm of Tungsten) allowed us to estimate electron energy of accelerator by
comparison of ratios of saturation activities obtained by both machines. Small variation in accelerator electron current was taken in consideration.

View the linear accelerator LINAC 200

Materials and methods
The yield of products of some nuclear reactions can be described by the saturation activity 4.

R=|o(8)- NE)- 2k (1)

where o(£) Is cross section for observed nuclear reaction, &(£) is flux of photons.

Table 1
Data relevant to the nuclear reactions being monitored
In last column absolute photon intensities (quantum yields) are given in parenthesis.

712 of reaction product Ly [keV] ()

115In (, )115mIn ~ 4.486 h 336.26 (0.458)

115In (y;n) 114min 49,51 d 190.29 (0.156)

115In (,2n) 113min 1.658 h 391.69 (0.642)

113In (7;2n) 111In 2.81d 1,3 (0.9), 245,4(0,94)

|n115(Y;f)|n115m

|n115(y,n)|n114m |00
—a—In"®¢,2n)In""® D !

o
0,01 E -3 To ) :_

© : s
= 5t

] L
E =
T 1E-3 - g'o B

& =
§|0‘3-

Ll

1E-4 4 3

: * 15.3 168 N NS W R B
4 " o4 2 4 6 8 10 2 14 16 18 20 22

PHOTON ENERGY  (MeV)

Bremsstrahlung spectra at O degree from intermediate-thickness
targets of high — Z material.
A.A. O'DELL, JR. et al. NIM 61 (1968) 340-346;

E, MeV

The cross sections o (E) of the reaction 115In(y, ) 115mlin
115In(, n)114mlin and 115In(, 2n)113In,

Due to the difference in the energy dependences of the cross sections the increase of saturation activities of photoactivation

Basic parameters of the microtron MT-25 vary in an unequal manner with the change of the energy of the bremsstrahlung beam.
The saturation activity can be determinate by measuring the gamma spectra emitted by the product of nuclear reaction. The intensity
Max. energy of electrons, [MeV] 23.5 of a single gamma line in recorded spectra can give numerical value of saturation activity as:
Average current, [uA] 20
Pulse frequency, [Hz] 50+800 R = NVyAMl(mNAvenpy e=AAQ — e=Atirr)(1 — e=Atm)) (2)
Pulse length, [us] 2+3 _ _
Power consumption, kW] 20 where Ay is the number of detected gamma photons of chosen energy, Zis the decay constant, M and m are the mass number and

the mass of the activation detector used, /4~ is Avogadro number, ¢is the efficiency of the detector at the chosen energy, 7 is the
natural abundance of activated isotope, py is the quantum yield of detected photons, 4¢, ;7> and #7z are cooling, irradiation and
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Dependence of the ratio of the activity of indium isotopes 4In/**°In on the energy of
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Single-electron spectra measured by scintillation detector LaBr on LINAC

Energy of 21+0,1 MeV measured on LINAC by the ratio of different isotopes of indium.
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