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3anponoHoBaH) ¢AOCiS KATDPOBKH CASKTPOMETPA 3 BHKOPHCTAHHAM [ahMMa-
BUNPOMIHEHHA YIAMKIB, YTBODEHHX B peakuii - U(ngf). PospoGneso mporpanms
o0pODKH TaMMa-CNEKTPIB, IHAYKOBANKY YEAMEAMH QOTOMOMITY AKTHHIOHHX SH2P,
AKi JOIPONANYTE BPAXVBATH OCODNMBICTE LMX CUEKTPIE TA MiABHIUNTH TOMHICTE

BHIHAYSHHA IX KYMYNIATHEHEX BHXOAIB,

Beryn

ExcniepMeHTH N0 BUBYEHHIO
raMMa-aKTHBHOCTEeH (parMeHTIB NOAIAY €
PaRUIMBHM [DKepenoM iHbopmauii npH
[OCHAIAXKEHH] MACOBHX PO3MNOMINIE yiaMKiB
NOMAiy, Me-XaHiaMy iX yreoperus [1].

doTononin - OOMH i3 KaHaniB
posnagy 30ymxeHHoro sampa. Ilepesara
ENEKTPOMATHITHOTO c¢nocody 30ymxeHHA
AOpa v TOpiBHAHHE 31 30ymKeHHAM
YACTHHKAMH (HEeATPOHM, MPOTOHW, AEitT-
poHH,  aneda-yacTHHkH) oDyMoOsncHa
oOmeKeH UM CNEKTPOM BHECEHHX
opOiTaNBHMX  KYTOBHMX MOMEHTIB, IO
O03BONAE HaaiHHO ipeHTHdIKYBATH
KBAHTOBI  Xapak-TePHCTHKH  TOAUIBHOL
cucremu [2].

Ha Tenepimuifi 4ac HaxomM4eHO
BaraTHil eKCHepHMEHTANb-HHI MaTepian 3
MacoBHX CIHEKTPIB YJamkis (oTonominy
AnA BeMMKOI KinkKOCTI Agep [3 — 5], Opnak
ICHYIOYi TEOPETHYHI MOJEeNi NOACHIITH
AHIlle [eRKi ACHEeKTH UHX pO3foginiB.
Tomy BunHKae HEOOXIAHICTE NONANLIIOTO
HAKOITHYEHHA EKCNePHMEHTANBHUX Aa-HUX
(hoTononiNy aKTHHITHHUX Axep Ta pospobu
HOBMX 1 MAOCTATHLO MNPOCTHX METOIUK
BUMIpY OKkpemux pparMenTis GoTonominy.

ExcnepumeHTansHi OaHH] no
BHXOAAM  YNMAMKiE  CTAaHOBIOATE i
CaMOCTIHHWE IHTEpec, OCKUIbKM BOHH
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MOXYTh IIHPOKO BHKOPHCTOBYBATHCH | ANA
BHPILIEHHA NpHKNagHuX 3aja4. le B nepury
qepry BMBYEHHA BIOHOCHHMX WIBHIKOCTEH
peakuiit mominy Amep [6], mosmmerpii
BHOPOMIHIOBAHKA [7], npu pospobui MeTOOMK

akTHBaulfiHoro awamisy [8], possigw 1
nepepobui  NOAIABHHX — MaTepiams, Ta
KOHPOJII0  HEPO3MTOBCIOMKYBAHHA  AHEPHHX

matepianis [9].

Ana OTPHMAHHA EKCMEePUMEeHTANLHOT
inopMauli nNpPoO  KyMyJAATHBHI  BHXOOH
yIamkiB  noAiny  akTHHIZHMX  agep
BHKOPHCTOBYIOTBCA Pi3HI ME-TOINMKH, & came
panioxiMiyHa,  MaccenapaTopis,  raMma-
crnekrpo-MeTpuyuHa. Y [10] ta Hamux nomne-
pensix poborax [11, 12] npoeeneno
OeTanLHUA aHani3 METORY Haris-
NpOBIOHHKOBOI raMMa-ciexkTpoMerpil Horo
nepeears 1 MO®UIMBOCTI Ta cneuudiyni
ocobnuBoCcT! Horo peanizalii npH npopenesi
BHMIPIB.

B npencraeneniii poboti 3anporno-
HOBaHO cmocib kanibpoBKH cnekTpomerpa 3
BHKOPHCTaHHAM raMMa-BHNpPOMIHIOBAHHA
ynamkis, yr-sopenux B peakuii ~ U(ngf) Ta
pozpobneno nporpaMH  oDpoDkH  ramma-
CIIEKTPiB, IHAYKOBAHMX yHnamkamH (OTO-
NOMIAY AKTWHIAHHWX Anep, Ski NO3BOJAIOTH
BPAXYBATH OCOO-MHBOCTI LMX  CHOEKTPIB.
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OcobansocTi METOAHKH eKCITEPHMEHTANLHHX A0CTIAKEHE.

ExcnepHMeHTANEHO  BHMIpPIOBAHA
BEAWYHHA NMPH peamizali JaHoro METORY €
IWIBHOKICTE PaxXyHKY Y MNIKax MOBHOMO
nornuHaiua m(E,) ramMma-kBaHTIB DaHof
eneprii E,, aka zrinHo [10 - 12 | 2apnaeTeca:

ni(Ey) = X; e(Ey) BE) n(E,) (1)

ne X; = aKTHBHICTE | — TOBOIO “MAEHY
NaHLHOXKKA,

&(E,) - abcomotHa edexrupHiCTE
criexTpomerpa ans eHeprii E,,

B(E,) - nonpaBka Ha CaMOMOrTHHAHHA B
3pasky IUiA JaHHOI eHeprii E,,

N (E,) - aGcontoTHuil KBAHTOBKHI BUXIia
ramMmma-JiHiil 3 eneprieio E,.

BHX0OOAYH 3 CYKYNHOCTI €KCnepu-
MEHTANBLHO BHUMIpAHHX 3HaueHb n(E,) npu
PI3HHX 4acaX OXONOMKEHHA OTPHMYIOTBCA
3uadeHHs X 3rigno [9], Akl BHKOPHCTOBY-
OTECA B MOAANBUIOMY INA BH3IHAYEHHH
KYMYJATHBHHX BHXOJB YNaMKIB,

TounicTe  BU3IHAYMEHHA  KyMy-
NATHBHMX BHXOZIE Y LbOMY METOAi B
mepiny Yepry SanemHTh Bij Hazgiizol
ineHTHOIKA TraMMa-nmiKiB IHAYKOBaHHX

EHEPreTHYHa  30aTHICTB  CNEKTPOMETPA,
OCKINBKI Y PEanbHHX CIHEKTPax 3 BEeIHKOI
KINBKICTHO KOMIOHEHT sinOysaeTbes

IMILYBAHHA MNiKIB [OBHOIO MOrMMHAHHA IPH
OAM3BKHX €Hepriax ramMa-keanTtie [15].
Cran-gaptHi nporpasms oBpobkH cnexkTpis He
JO3BONAKTE BPAXyBaTH LMX ocobauBOCTEH
{16]. Tomy mna eupiweHHA wiei npobnemn
pos-pobneHo  Komaexc — mporpam, Akl
JO3BRONAKTE NOTOYKOBD OIIHCYBATH MKH
rayciaHamM, pO3JILIAIOYH iX Ha 1Bl TA TpH
KOMIOHEHTH 3 (ikcalie:o LeHTPiB BakocTi
10 eHeprii, 3HAXOJKEHHAM IO OKPEeMMX
nikiB i BpaxyBaHHAM iX ANEPHO-PIZHYHMX
CTalIHX.

IMikn noBHoro norawHanus Su(E,)
ynamiiB (OTONOMIAY AKTHHIAHHX AfEp OMH-
CYHOTBCR CYKYIRHICTIO aBoX afo Tpbox raycia-
HIB 3 WICTbMa ab0 OEBATBMA HE3ANEKHMMH
napaMeTpaMH BifNo-BiHO:

So(E)=E{Siexp[-( A- Ai)*/20:*]} (2)
A€ 1 — HOMEp MIKY 3 BIANOBIAHOK EHEPTIEH

raMma-kKBaHTis,
A, - LIEHTP BaXKOCTI 1 — miKy,
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posnany yiaamkie nopiny [7,  10]
yreopenux y peakuii > U(ng,f). Mna i
peanizanii BHKOPHCTOBYETBCA  i30TOMNHE
HEeHTPOHHE kepeno, mo ofyMoeneHo
BIAHOCHOIO MPOCTOTOK poOOTH 3 HHM Ta

MOMUIHBICTIO BLITBOPIOBAHOCTI
pesynerarise. Bubip  wiei  peakui
obymoBnennid me i Tum, mo Habip

YIBOPEHHX HYKMiLIB XapakTepHuit mna
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BinewocTti ynaMkis HOTONOMMITY AKTHHLUIHHX
agep. KpiM TOro KyMynsTHBHI BHXOAH PRIY
uyknigie  peaxuii > U(ngf) Bumipani 3
BHCOKOI TouHicTiO ~ 2 — 3 % [1, 5, 7, 10],
WO [03BOJAE iX POSIANATH Yy HAKOCTI
HAAIAHHX ANEPHUX HAHUX ON4 NPOBENEHHA
KaniOpoBKH Yy IIHPOKOMY EHEPreTHHHOMY
miarasoi.

eauni (im p.1

Puc. 1. OnucanusA nikiB MOBHOrO MOrMMHAHHA raMMa-KBaHTIB yIaMKIE NOAINy kombiHauieio

opox raycianis ( a.) Ta 8.} )

[pu akrHBauii MieHell akTHHITHKUX
Anep Ha MikporpoHi M-30 cTaBAATHCH
KOPCTKL BHMOCH -0 “HMHCTOTH” mny4kKa
raJbMIBHOTO BHMPOMIHIOBAHHA (KOHTDOMIO
HABHOCTI B HeOMy HeHrpomie). Le
obymosneHo IHAYEHHAMH nepepizie
peaxuifi moginy. Tak, Ana npuxnany, nepeis
nna peakuiii “*U(ng,f) nopisuioe ~ 582 B
[1], & ana - Z*U(y.f) cranosuts ~ 480 mab
[4]). Tomy sasBHICTE ¥ NMy4KY HaBiTs ~ 1 %

HeHTpOHIB MOMe 3inCyBaTH  Pe3yNLTATH
eKCNEPHMEHTY.

JnA  KOHTPONK  4UCTOTH  iydka
BHKOPHCTOBYIOTBCA aKTHBaUIHHI neTexTopH.
TobTo, KinbKiCTh HEHRTPOHIB OWIHIOETBCH MO
axtuBHOCTI isotony *°V 3 nepiomom Hamis-
posnagy — 374 xBUNHHH | BHANITHYHOM
miniew - 1434.06 keB, yreopeHoro B peakuii:
5'V{n;:.-'}52".-" [13, 14]. ToudicTe BH3IHAYSHHS
HeﬁTpDHiﬂ- 34 AOnNOMOOK JaHHOTO METD,LL}' HE
nepeBrumysana ~ 5 %.

PeaynbTaTH eKCNEPHMEHTANBHHX J0CTKEH b,

AbconotHa  etheKTHBHICTL  peec-
Tpaull raMMa-KBaHTIE BH3HAYANACA 33
AONOMOroK HaboOpy CTAHOAPTHHX IXEpen
3CTT T2 3 BUKOPUCTAHHAM raMma-
BHIPOMIHIOBAHHA PATIOAKTHEHHX HYKAiAiB
y NaHUKDKKAX po3nany ylamkis 3 peaxuii
U(ng,f). ¥ BHMipax BHKOpPHCTOBYBaNacs

MillleHp 3aKuCy-okucy 36arauennoro U 3
OHaMETPOM akTusHore wapy 50 MM 1
ToBuwmHOK 1750 Mxr/cs’, HaHeceHoro Ha Al
MAnoKKy auamerpoM 60 mm i ToBLHHOW .2
MM. Ha  axrusuui wap  MimeHl
BcTanoBmoBanacs Al donera-konekTop
ynamkie TopwmmHoK 0.1 mm. OnpomineHHs
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noginesoi  30ipku  3mificHroBanaca  Ha
isoronHomMy Hefitponomy Pu-Be mxepeni 3
BuxofoM 2.73 x 10° meifTpoHis B cexymay.
HelTpoHH CNOBIIEHIOBANHCA AO TEIJIOBHX
3a  OOMOMOroW  CTaHJapTHHX  Onokis
“neutron-stop”, ToBuMHOK 60 MM [lo
3AKIHYEHH] HAKONH4YEeHHS YynaMmkis (yac
aKTHBALT CTaHOBHE B2 FOOHEHH)
npoBOAHNAcA cepia BuMipie { 12 BuMIpiB,
yac BMMipy - 1 ronuHa) Ha nporssi 48
OOHH.

Bumipn cepili raMma-ChnexTpiB
VAaMKIB  TIOMITY  NMPOBOAMIMCA  Ha
cnekrpomerpudHoMy  komrnekci  CEI-
40Ge-1K na Gasi Ge{Li) - merextopa
of'emom 100 cm’. BimHocHa eHepreTHuHa

poaninkHa 3MATHICTh CIeKTpOMeETpa
cEnagana He oinemre 0.5 % nna miuii Co-60
- 1333 keB.

Ha  Puc. 2 MPeACTABIEHO

(pparMeHTH THNOBMX CHEKTPIB ramma-
KBAHTIE, BHIPOMIHIOBAHMX  YJAMKaMH
MOMiny, OTPHMAHHX y peaxuiax = U(ng,f)
Ta m‘l‘h{g,f), Opd  OJHAKOBMX uacax
oxonomkenna 1 BuMipy. (Yac onpo-
MIHFOBAHHA MHIIEH] - Th — 3 roaMaH.)

B npoueci EKCTIEPHMEHTY
EM3HAYAMMCA IHTEHCHBHOCTI MIKIE TOBHOTO

BucuoBoK,

Pospobnenuit komnnexe mporpam
oOpobki  raMMa-crieKTpiB, IHIYKOBAHMX
ynamkamH (OTONOAINY aKTHHIZHWX amep,
AO3BOIAEC TOTOYKOBO OMHCYBATH KM
MOBHOrO MOTJIMHAHHA raycianamm 3 ix
PO3OIMEHHAM Ha JBi Ta TPH KOMIIOHEHTH
npd  dikcauii X UeHTPIE BAXKKOCTI No
EHEPTii, 3HAXOMHTH JION0 BECKY OKPeMHX
KOMIIOHEHT ¥ TLIOWY Mika, WO NigByuiye
TOYHICTE  BH3HA4YEHHA  KYMYMATHBHHX
BHXOIE.

Y nasift  poboTi 3anponoHOBaHO
cnocib  kaniOpOBKH  CHEKTpOMETpa Mo
abconTHIA e eKTHEHOCTI 3
BHKOPHCTAHHAM TaMMa-BHIPOMIHIO-BaHHA
VAaMKIB, YTBOPEHHX B peakuii = Ulng,f).

NOCNHHAHHA, AK BIANOBIOAKTE CHIAYHHYHM
ynamxam Y-91m, Sr-91, Nb-97, Zr-97, Tc-
99m, Te-132, 1-132, 1-133 i Xe-135, snepHo-
disuvHl XapakTepHCTHKH AKMX HaBEOEHI Y
Tabnmu 1.

ExcrnepHMeHTaANbHI  3HAYEHHA  iH-
TEHCHBHOCTI TMIKiB MOBHOIO NMOTIHHAHHA NPH
PI3HHMX Hacax OXOJOIMEHHA A BKA3aHHX
BHIIE YJAAMKIB BHKODHC-TOBYBAJIHCH U
3HAXOMKEHHA e(EeK-THBHOCTI CIEKTpOMeTpa
srigio (1), Tlpu nposesesi po3paxyHKiB
BBOMMIMCA MNONPABKH HA CAMOTIOTJAHHAHHA
ramma-KBaHTIB y 3paskis [17].

Orpumany B naniii pofoTi 3aexHICTL
abcooTHOI eEKTHBHOCTI CTIEKTPOMETPa B
eHeprii ramma-KBaHTiB HasegeHo Ha Puc3,

Kpagparamu npencTaBieHi IHAYEHHA
OTPHMAHI 32 JONOMOrON  CTAHJAPTHHX
ETANOHHHX  [UKEpeNn, KpyxKaMH — 34
OOIOMOTOK raMma-BUTIPOMIHIOBAHHA

yaaMkiB noginy. Ak BHOHO 3 MaMOHKA OaHi
mizk coboro nobpe y3romxyTHCA.

Cratucriiea noxubrka BH3IHAMEHHS
abcomoTHOl edeKTHBHOCTI I OKpEeMHX
eHeprifi raMMa-KBaHTIE He MepeBunlysana ~ 3
-5%.

Horo siaminsolo ocobamsicTio €
MOAUTHBICTE  OOHOYACHOTD  BH3-HAYCHHA
epeKTHBHOCTI  BMMIpIB  ana  BemMKoi
KinbBKOCTI YIAMKIE, BHXII AKHX
BH3HAYAETLCA Y XOJi EKCIIE-DHMEHTY.

Kpim TOro, 3a QonoMorow AaHOro
criocoby MOMXTHEE BH3HAYCHHA
ebexTHBHOCTI  BuMipiB  gns  mmepen
JOBINBHOI thopmm Ta poamMipie,
BHIOTOBNEHHX 13 KONEKTOPIB  YA4MKIB
TOAINY, U0 AQ3BONAE HOTO 3aCTOCYBYBATH
npk BHpILIEHH] LIHPOKOro Koma
APHKAAAHHX 3a7ay (EKOJOTTYHI, reodisHuHi
BHMIpH, KOHTPONb 33 MITPALIC NOAIIEHHX
MaTepianis Ta iui.)
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TABJTALIA 1: SinepHo - di3uuni xapakTepHCTHKH NPOAYKTIB pearuii = U(ny,f).

nnnnnnn

Hyxniz- Eneprin | Ksanror, | Tlepion INepion [Mosuuii | ABcomoTHa
YNaMoK ramma- BMXiL | HamiBpo3. | HamBpO3, BHXI EdexTusn.
KBAHTIB (%)} HYKJIIa | mOnepenH | yaamka (cr. mw.)
Rl (keB) (ron.) _(ron.) (%) x107
| Y-9lm 5556 951 (.83 948 593 441
| Sr-01 1024.3 33.5 9.48 0.016 5.93 2.77
Nb-97 | 658.0 985 | 120 1661 | 594 | 388 |
Zr-97 743.3 979 | 1691 0.00] 5,94 SRl
ETcoom L SH0S o s ko e 2T
Te-132 2282 | 880 7828 | 007 429 | 838
1-132 6678 | 98.7 2,28 78.28 429 | 388
S T72.6 76.2 228 7828 429 3.60
| 1133 529.9 87.3 208 0.92 6.70 A58
Xe-135 2498 100.0 810 661 | 656 821
:-Jj E]z ;T ‘:"; = - !. ;' : rree |
SR : S o] e 13
E ran o "":T :-‘ J // .I.:... t." ;1
ry I
L 7 | B ey : : e SR

enargy (kev)

Pac. 2. <<dparMeHTH ramMma-crnexTpie
npomykTis momity peakuifi  * U(ng,f)
(Bepxuiii) Ta “°Th(g,f) (mwkwiit). Jns

Puc. 3. 3anexuicte abcomoTtHoi edek-
THEHOCTI CHEKTPOMETPa Bin  eHeprii
ramMa-ksapmis. Ksagpath - eramoHHi

obox crnexTpiB 4Yac OXOnOmKEeHHs ~ 12

roaux i BuMipy 1 rogusa.
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PECULIARITIES OF THE MEASUREMENTS OF THE
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CUMULATIVE YIELDS.
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The method spectrometer calinbration using gamma radiation of fission
fragments produced in “*Ufng,f) reaction has been snggested. The developed
program for actinide nuclei photofission fragments gamma spectra processing
permits to take into account their peculiaritics as well as to improve the precission

of relative cumulative yields.



