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3APSIJIOBI 3AJIEXKHOCTI AKTUBALIIIMHUX
IHTEI'PAJIB (ny)- TA (np) —KOMOOHEHT MOTOKY
HEWTPOHIB 13 KOHBEPTOPIB
“TAMMA -KBAHT-®OTOHEWTPOH"

M.B. Creus, J.I. Cikopa, M.B. 'omoBcbkuii, I'.®@. IliTuenko,
HN.N. I'ajinim

[HcTuTyT enexTpoHHOi ¢izuku HanionansHoi akageMii Hayk YKpainu,
88016,m. Vxropon, Bys. YHIBepCcUTETChKa, 21

[IpuBeneHO eKCIIepUMEHTABHI IaHi 3apsJOBHUX 3aJIC)KHOCTEH aKTUBAI[ITHUX IHTErpaliB
(ny)- Ta (NP) —KOMIIOHEHT TOTOKY HEMTPOHIB I KOHBEPTOPIB “Y-KBAHT-(POTOHEUTPOH"
MoayisHOro THIy (MaTepiaau kousepropis: D,O, Be, Fe, Zn, Se, Mo, Cd, In, Sb, Te, I, W,
Hg, Pb),ta ¢hony npuckoprosaua mikporpona M-30. ExcriepuMeHT 31iliCHEHO B iHTEpBaI
CHeprii MPUCKOPEeHUX eleKTpoHiB 14-24MeB. Jlns BU3HAUYCHHS aKTHBAI[iHUX IHTETpajiB
(ny) Tta (NP) — KOMIIOHEHT MOTOKY HEMTPOHIB 3HIMCHEHO ONPOMIHEHHS Ta TIamMMa-
CIIEKTPOMETPIito aKTHBauiiiHuX aerekropis Al, Sita Mn.

IIpodsemartuka. Ha BEJIMYHHY,
CHEKTpaJbHUN  CKJIAJ Ta  IMPOCTOPOBUU
pPO3MOALT TIOTOKIB BTOPHHHOTO BHITPOMI-
HIOBaHHS EJICKTPOHHHX MPUCKOpPIOBauiB (B
MepIry 4Yepry TaJbMiBHUX raMMa-KBaHTIB Ta
HEWTPOHIB)  OJHOYACHO  JIIOTH  0Oararo
(dakTopiB, 30KpeMa. BEIMYMHA CTPYMY
MPUCKOPEHUX  ENEKTPOHIB, MaKCHMajbHa
€HEeprisi  TalbMIBHOTO  BHUIIPOMIHIOBAHHS
(koTpa  BH3HAYAETHCS eneprielo  Ee
MPHUCKOPEHUX €JIEKTPOHIB), THII MaTepiany
(atomuuii HOMep Z), popma, po3mipu, maca
KOHCTPYKTHBHUX MaTtepiamis, Tomo[l-3]. B
3a/ladyax HEUTPOHHO-aKTHBAIIHOTO aHami3y
EIEMEHTHOTO  CKJIQJy  pEYOBUHH,  Ta
pamiamitax JOCIILKEHHSIX, e
BUKOPHUCTOBYIOTHCSI ~ HEHTPOHH,  BaXKJIUBE
3HAYEHHS MaloTh 3HAHHS MIEBHUX
IHTErpaTbHUX XapPaKTEPUCTUK ¢doto-
HEWTPOHHUX KOHBEPTOPiB (BY31iB, B SKUX
B11I0YBA€THCSI KOHBEPCIsl TAIbMIBHOTO TaMMa-
KBaHTa y (DOTOHEHTPOH ), 30KpeMa. MOTOKIB
He#iTpoHiB: TemmoBoi (Njy) — KOMIIOHCHTH
MOBHOTO CIIEKTPY HEUTPOHIB; PE30HAHCHOI
(nyY) — KOMIIOHEHTH TIOBHOTO CIEKTPY
HEUTPOHIB;-BUAKOT (NP) — KOMIIOHCHTHU
MMOBHOTO  CIIEKTPY  HEWUTPOHIB,  OIlIHKA
“>xopcTkocTi” (BMICTY OUTBII E€HEPreTHYHOI
KOMIIOHEHTH B IOBHOMY CIIEKTPi HEHTPOHIB)

79

MOTOKY  HEWTpoHIB. B  meBHid  mipi
npoOiieMaTuka 1Ii€i IiKaBoi MpeIMeTHOI
obmacti Bke posriasganace B [5,6,10], ne
PO3TISIANINCEH 1 OTPUMaHI eKCIepUMEHTaNbHI
pe3yIbTaTH.

3apa3 MM TpUBEAEMO JaHi s
MOPIBHSJILHOT ~ OIIHKK  3apsIOBHX  3aJIeK-
HOCTEW aKTWBaliiiHuX iHTerpanis (Ny) — ta
(NP) — KOMIIOHEHT IIOTOKY HEHTPOHIB i3
KOHBEpPTOpiB  “Yy-KBaHT-(OTOHEUTPOH”  MO-
nyiapHOrO THIy (MaTepiaiu KOHBEPTOPIB:

D-0, Be, Ti, Fe, Zn, Se, Mo, Cd, In, Sb, Te, |,

W, Hg, PDb), ta neiitponnoro dony
MIKpOTPOHY. 3HAHHS 3aPSAIOBHUX 3aJICKHOCTEH
(3anexxHoCTEH 3Ha4yeHb aKTUBALIIHUX

IHTEerpaJiB BiA 3HAYeHb 3apsaay Marepiana
KOHBEPTOpA) MAa€ CaMOCTiiiHE 3Ha4YeHHS,
Mo3asik 3apsii € BAKINBUM MapaMeTpoM B
saepHodizuuHux mporecax [ 4 .
ExcnepuMenT. EXCiepuMeHT 3/1HiCHEHO
JUISL €HEPTil MPUCKOPEHUX eneKTpoHiB 14,71,
17,51; 18,21; 19,41, 23,MeB Ha
MmikpoTpori M-30 [E® HAH VYkpainu.
AKTHBAIlIifHI 1HTErpamu BU3HAYAIIUCh
ramMMa-CrieKTpOMETPUIHO. BumMiproBaHHs
HaBeACHOI ramMma — akTuBHOCTI  AJl
BukoHyBanuch Ha GE(LI) — ngerekropax
pizaux tumiB ATIK, Ta anamizaropi NTA —
512B. Jlns BU3HAYEHHS 103U E€ICKTPOHIB /|
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BUKOPHCTOBYBABCSI MOHITOpP BTOPUHHOI eMicCii
€JICKTPOHIB.

KinpkicHO 3HAYeHHS aKTHUBAI[IHHOIO
iHTerpaay BuU3Havanock i3 Bupasy Iln = [fo],

ae[fyo}%{';ﬁ Ko, (A 1

n, :%[(n__e—/wi )EE—ATD [(n__e—/wc)

A = m;AszzNi_@;
Tl/2 i=n
In _
A = ——— -cranaposmnanuy;
Ti/

T2 — mepion HamiBpO3Maay MOCITIKYBAaHOTO
raMMa — akTUBHOTO HyK’Iiny;T; — TpuBamicTh
OTIPOMIHCHHS, To — TPUBAJIICTh
OXOJIO/DKEHHS;, Tc — TPUBANICTh BHUMIpY;
0(E) — mepepi3 BiAmoBigHOI AAEPHOI peaKiiii;
AS — mnoma ¢doromika;® — moma Tifg
¢doTomikoM. C-KOHIEHTpalis eJeMeHTa B
3pa3KoBl  aKTUBAIIHHOTO  JETeKTOpa, O-
130TONTHMIHA BMICT; K-maca 3paska
aKTUBAIIIMHOTO JeTekTopa; Q/4m -BigHOCHUI
TIJIECHUN KYT; e- abcosrroTHa
($hoTOoCPEKTUBHICTS, B-mompaBka Ha
CaMOTIOTJIMHAHHS raMMa-KBaHTIB [7].

Buano, mo akTHBaIiiHUA 1HTErpan €
HOcieM iH(OpMaLii PO CIEeKTPaTbHUMA CKIIan
MTOTOKIB HEUTPOHIB.

Bupa3z mns [In 3anexuts Bim mo3u /[l
ornpomineHHs. [yis MikporpoHa (Ta iHIIHX
NpUCKOpIOBayiB enekTpoHiB) A=k ¢ 1 * T;, ne
K- KoedilieHT mpomnopiiiHocTi; [ - cTpym
pUCKOpeHuXx enekTpoHiB. [Tockineku mo3a J|
B PI3HHX EKCIIEPUMEHTAIFHUX IMKJIAX, SK

NpaBUJIO pi3HA, 3IIHCHEHO HOPMYBaHHS
eKCIIEPUMEHTAIPHUX JaHuX Ha a03y My =
1 MKA).

BuzHauanuce HacTymHI — akTHBaIiiHI
1HTerpain:

[11x — akTuBaIiiHUN 1HTETpaAN 13 3HAYCHHSIM
o (ny) mns peakuii Al 27 (ny) Al 28 (peakuist
Ha TEIUIOBHX Ta PE30HAHCHUX HEUTPOHAX;
nepepiz peakuii — 0,16 6apH; pe3oHaHCHUI
interpan — 0,18 GapH; eHepris OCHOBHOTO
pe3onancy - 5800eB);

[127 - akTUBAIIHHKIA 1HTETPAJ 13 3HAYEHHSM G
(ny) ms peakuii Mn 55 (ry) Mn 56 (peaxkiis
Ha TEIUIOBMX Ta PE30HAHCHUX HEUTPOHAX;
nepepiz peakiii — 14 OapH; pe3oHaHCHUI
iHTerpan — 14 OGapH; eHeprisi OCHOBHOTO
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pezonancy — 337
MMOTOKY HEUTPOHIB;
[13x - akTUBaIiHUH 1HTETpal 13 3HAYECHHSIM G
(np) ms peakiiii Al 27 (np) Al 28 (peakiiist Ha
MIBUJKUX HEWTpPOHAX; TOpIT peakmii —
1,83MeB; mepepi3 peakiiii — 74 mOapH (st
HEWTpOHIB 3 eHepriero 14 MeB);
[14n - akTHBAIIHHANA 1HTETPAJ 13 3HAYEHHSM G
(np) s peakuii Si 28 (1p) Al 28 (peakuis Ha
IIBUJIKUX HEUTpPOHaX; mopir peakmii — 3,86
MeB; mnepepi3 peaknii — 260 mOapH (s
He#TpoHiB 3 eHepriero 14 MeB)[8,9].

Bubip axtuBamiiinux aerektopiB (AJl-
(Si, Al, Mn) mist BU3HAYEHHST aKTHUBAI[IHHUX
1HTerpaiB 300yMOBJICHU 3py4YHUMU
CTAJIMMU PO3Majay, a TaKOX IX BiJHOCHOIO
nocTymnHicTio. Crijy 3aBBOXKHUTH, IO BKa3aHi

eB-(ny)-xommoHeHTa

XiMi4HI1 €JIEMEHTH € TUIIOBUMU
peICTaBHUKAMU €JIEMEHTHOTO CKIIaTy
PEYOBHHH, SAK 3 TOYKH 30py

PO3IMOBCIOKEHOCTI B MIPUPOJIi, TaK 13 TOYKH
30py  THUNOBOCTI  iX  saepHO-(i3HUHUX
KOHCTaHT. ). AJl po3TamyBaaucs B IUIOCKiH
KaceTi, mo obepranack Ha Bigcrani 10 cM Bix
0C1 ITy4YKa rajJbMiBHUX KBaHTIB, i KyTOM ad®
no oci mydka. [lum 3amaBaniack KOHTpOJbHA
IIomuyHa BuUMiproBaHHA. OKpeMo BHUMi-
proBaBcs ¢doun (HerTpOHHMIA ¢don
“TIpuCcKOpIOBaY + raibMiBHA MilleHb"). Bibin
JETABLHO METOJTUKA BU3HAYCHHS
aKTUBAIIHKX 1HTErpasiB onucana B [5,6].
Anauis OTPUMAaHUX JTAHHUX.
Bucnosku. B [10] npuseneno B rpadiunomy
BUJI CHEPreTHYHI 3aJeKHOCTI 3HAYCHD
aktuBaniiaux inrerpamis I11, 113, T14. 3apa3
MH pO3IJIAAAEMO 1HIIY CHUCTEMAaTH3alilo -
3apsAIOBl 3aJIEKHOCTI HOPMOBAHUX Ha 03y
aktuBaniaux iaTerpams [11x, [12x, 137,
[14n. Jlani ans xouBepTopiB dopmu 3x1x1
npuBezieHo Ha puc.l- puc.18. Po3mipHicTh
BCIX aKkTuBamiiHUX iHTerpaiiB Il - HeHTpoH

*Gapu/(cM®*c).  OueBmiHo, WO  Taka
cucTeMaTru3allisl Ja€e HoBYy iH(opmariro,
30KpeMa. BKa3ye Ha HEMOHOTOHHHH XiJ

3apsIIOBUX 3AJICKHOCTEH; HAsBHICTD TEBHOI
cTpyktypu B obnacti Z = 40-50; cyrTeBy
BIZIMIHHICTh KIIBKICHMX 3HadueHb [121 Bixg
3Ha4YeHb IHIINUX 1HTETrpaliB.

OtpuMaHi J1aHi BUKOPUCTOBYIOTHCS B
3agadax aKTUBALIIIHOTO aHaIizy Ha
MikpoTponi M-30.
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Puc.13anexnicTs akTuBaliiinoro inrerpana [11x

((ny)-kommonenTa) Bix 3apsiny Z konseptopa. AJI-Al
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Puc.2. 3anexHicTh aKTHBaIIHHOTO iHTerpana I11g

((ny)-xomnonenTa) Bix 3apsny Z kousepropa. AJI-Al.
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Puc.3. 3anexHicTh akTHBariitHoTO iHTeTpana [11x

((ny)-xomnonenTa) Bix 3apsmy Z kousepropa. AJI-Al.
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Puc.4. 3anexnicts akTHBaniiHOTO iHTEerpana [11
((ny)-xommonenta) Bix 3apsay Z korsepropa. AJ[-Al.
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Puc.5. 3anexnicts akTuBaniiHoro inTerpana [11n
((ny)- xomnonenra) Bin 3apsay Z xousepropa. AJI-Al.
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Puc.6. 3anexnicts akTHBaniiHOTO iHTEerpana [11
((ry)-xommonenTa) Bix 3apsny Z korepropa. AJl —
Mn.
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Puc.7. 3anexHicTh akTHBaNiiHOTO iHTErpana [11g
((ny)-kommoneHTa) Bix 3apsiny Z konseptopa. AI-Mn.
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Puc.8. 3anexnicTh akTHBariitHoTO iHTeTpana [11x
((ny)-xomnonenTa) Bix 3apsmy Z kousepropa. AJI-Mn.
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Puc.9. 3anexuicte aktuBauiitnoro interpana AJl-Al.
13z ((np)+«ommoneHTa) Bix 3apsay Z KOHBEpTOpa.

AJl-Mn.
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Puc.10.3anexHicTh akTuBaiiinoro interpana [13x
((np)- kommonenTa) Bix 3apsaay Z kousepropa. AJ[-Al.
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Puc.11.3anexHicTh akTUBALiHHOTO iHTerpasa 131
((np)«omnonenTa) Bix 3apsuy Z kousepropa. AJI-Al.
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Puc.12.3anexHicTh akTuBariiinoro interpana [13x
((np)«omnonenra) Bin 3apsay Z kousepropa. AJI-Al.
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Puc.13. 3anexHicTh akTHBaMiiHOTO iHTerpaia 131
((np)«ommonenta) Bin 3apsany Z kousepropa AJI-Al.
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Puc.14.3anexHicTh akTHBamiiHOTO iHTerpana [14s
((np)«omnonenra) Big 3apsny Z kousepropa. AJl-Si.
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Puc.15.3anexHicTh akTHBaLiHHOTO iHTETpana [14x
((np)«ommonenta) Big 3apsany Z kouepropa. AJl-Si.
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Puc.16.3anexHicTh akTUBaLiHOTO iHTerpaia 14
((np)«omnonenra) Bix 3apsay Z kousepropa. AJl-Si.
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Puc.17.3anexnicTh akTUBAMIHOTO iHTerpana [14x7
((np)- kommonenTa) Bix 3apsmy Z kousepropa. AJl-Si.
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Puc.18.3anexnicTh akTUBaMiiHOTO iHTEerpana [14x7
((np)«omnonenTa) Bix 3apsuy Z kousepropa. AJII-Si.
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NEUTRON FLUENCE (ny)- AND (np) -COMPONENTS
CHARGE DEPENDENCES
OF THE ACTIVATION INTEGRALS
FOR THE “GAMMA-QUANT-PHOTONEUTRON”
CONVERTORS

M.V.Stets, D.I. Sikora, M.V. Hoshovskij, G.F.Pitchaéko, J.J.Hajnish

Institute of Electron Physics, Ukrainian Nationalalemy of Sciences
21 Universitetska str., Uzhhorod, 88016, Ukraine

The experimental data of the charge dependencheohttivation integrals i and
(np) —components of the neutron fluence—compontmtthe modul type “gamma-quant-
photoneutron” convertors (convertors materials,©PBe, Ti, Fe, Zn, Se, Mo, Cd, In, Sb,
Te, I, W, Hg, Pb) and the microtron M-30 backgroane given. The experiment is realized
in the interval 14- 24 MeV of the accelerated etmts. The irradiation and gamma —
spectrometry of the Al-, Si-, and Mn - activatioetekctors for the activation integralsyn
and (np) — of the neutron fluence—components déteaition is realized.
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