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MertogoM  HaniBnpoBiZHUKOBOT

ramMma-crieKTpoMeTpii

NPOBEACHO  BUMIpH

KyMYJIATHBHMX BHXOAiB ynamkiB Qortonoaimy 237Np NPpH MaxkCHManbHi#t eHeprii

raabMiBHOTO BHTIpoMiHiOoBaHHA 17.5 MeB.

DoTONOALT — OJHH i3 KaHAJIIB po3naxy
36ywkenHoro sapa. IIpy BIZHOCHO HHM3BKHX
eneprisx 36ymxenns ( no 30 MeB) sapepni
peaxiiii IPOXOJATH Yepe3 CTaNilo YyTBOPEHHA
CKIAJIOBOTO SIpa, i TOMY Yy BIIACTHBOCTAX
fforo TPOXYKTIiB IpPOSBIAIOTECA K 0CO06-
MMBOCTI B3aeMOfil (OTOHIB 3 SAAPOM, Tak i
XapaKTePUCTHKY NMOAUTBHOT cHcTeMH [1].

Ha TenepimHiifi wac HaKOIHMYEHO
farardii excriepUMEHTAIBHMK Marepian 3
MacoBUX CIIEKTDIB YJIaMKiB (OTONOALIY Ui
BeMUKOI KiTbKOCTi simep [2].

OzxHak ICHYIOYl TEOpEeTHYHI Mozeni
NOACHIOIOTH  JIMINE JEAKi AacmeKTd IHX
posmoztiniB. J[o mbOro yacy He iCHye €QMHOI
Teopii 3/aTHOT ONHCATH BCIO Pi3HOMAaHITHICTH

BCTYII
npouecy NOALTY. Tomy BHHHKAE
HEOOXiAHICT, IOJANBIIOTO0  HAKONHYEHHS

eKCIepeMEHTAJIBHMX JaHHUX (oTomoximy
aKTHHIIHUX saep.

OcobnuBuii iHTEpEC MPEACTABIAIOTH
eKCIIEPUMEHTANbHI  JOCIIMDKEHHS Xapakre-
pucTHK (GOTONOAINY sapa 237Np [S — 8], oc-
KiJIbKH BOHO 3HaXOAWTBCS HA YMOBHOMY
KODJOHI JIETKMX Ta BaXXKHUX aKTHHIJIB.

B  nmami#i  pobori  mpeacraBieHO
pe3y/ibTaTH BHMIpIB KyMYJSITUBHUX BHXOJIB
ymaMkis  ¢ortomoginy *'Np, OTpHMaHHX
METOZIOM HaNliBIPOBIJHMKOBOI  ramMma-
cnekTpoMeTpii [3] npu MakcuMaisHi# eHeprii
raJbMiBHOrO BUIIpOMiHIOBaHHA 17.5 MeB.

EKCIIEPUMEHT TA PE3VJIBTATHU JOCJILJKEHD

Bumip KyMYJISTHBHHX BHXOJIB
yIaMKiB  GOTONOLTY 237Np 3aificHIOBaBCH
METOJIOM HAITIBIIPOBIAHUKOBOI ramMMa-CIeK-
tpomeTpii [3, 4].

[nentudikanis ynamkiB (GoTOMOALTY
npoBoAMIAacs IO EHEPrisiM raMMa-KBaHTIB,
AKi HAMHM BHUIpoMiHoBaiduca. I[Ipoeeneno
aHami3 BHECKy Y (GoTomiku¥ BiJ iHIIHX
HYKJTiQiB-yJaMKiB 3 ONU3bKHM 3a €HEpri€ro
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raMMa-BHIPOMIHIOBAHHSM,  fKi
BaTHCH B HaHii peakuii [4].
MHuiueHi, ki BUKOPHCTOBYBAIMCH IS
AOCHIIKEHB, SBILIH COOOK AHUCKH OKCHAY
Np JiaMeTpoM akTHBHOro mapy 11.5 mm i
ToBIMHOI 20 MKM, gKi HadHocuimcsd Ha Al-
mimioxku giamerpom 30 mMM. Homiuku 8Py
ta °Pu B Mumieni cranosum 2x10” 1a 6x10°

7 . 9 .
I' BIANIOCBIOHO. Ha.KOHI/I‘-IyBaHHS[ YJIaMKi1B
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¢GoTOnOiTy 3MIMCHIOBAIOCA AMIOMiHIEBUMHM
toBuHOIO 0.1
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¢onpraMu - KOJEKTOpPaMH

count

MM,

SKi BCTaHOBIIIOBAIUCS nepea mapoM

IO/Ii;IbHOTO MaTepiary MilieHi.
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Puc. 1. Cnektp ramma-kBaHTiB ynamkiB ¢otononimy Np-237 npu MakcumanbHiii eHeprii
raneMiBHOro BHNpoMinioBasHs 15 MeB. (Yac onpominenns 3 ronund. Yac sumipy 0.5 ropun. Yac
oxosto/keHHs — 1.68 ronuH - BepxHiif ciekTp, 18.50 roauH — HUXHIH criekTp).

B

nponeci

36ipok

€KCIIEPUMEHTY
BHKOPUCTOBYBAJIUCS 30ipku — “ceHaBivi” (
map NOAUILHOTO MaTepiajly — KOJNEKTOp ).
OnpomiHeHHA

“ceHaBiviB”
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3MIMCHIOBATOCA Ha €NEeKTPOHHOMY IIpHC-
xoptopaui IE® HAH VYkpaiau - MikpoTpowi
M-30. Yac aktuBaimii CTaHOBMB - 3 TOIWHH.
Ilin wac akrtuBamii 3pa3kiB MPOBOAUBCA



KOHTPOIIB
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YHACTOTH

nydka

raJIbMiIBHOTO

BUNPOHiHIOBaHHA ToBuMHOWO 0.1 MM, ski

TABJIULIA 1: SAnepHo - $i3ndHI XapaKTEPHCTHKH HYKJIiIiB-yJJaMKiB (POTONOALIY.

Enepris Ab6comoTHIH] HocnimxyBaHy [Tepion [Tepion
['aMMa-KBaHTI BHXIJ HYKJILT — HamiBpo3Nany HaniBpO3IIaTy
(xeB). raMma-KBaHTi{ yJIaMOK. ( ronuH ) [onepe IHHKA
(%) (romuH )
i 140.5 90.7 Mo-99 66.02 0.043
151.2 74.6 Kr-85m 4.48 0.048
165.9 18.8 Ba-139 1.39 0.16
181.7 Mo-99 66.02 0.043
196.3 26.3 Kr-88 2.48 0.00463
211.3 27.3 Nd-146 1.73 0.008
228.2 88.0 Te-132 78.28 0.07
| 249.8 100.0 Xe-135 9.10 6.61
| 293.3 41.3 Ce-143 33.02 0.23
I 304.7 14.6 Kr-85m 4.48 0.048
{ 364.5 82.4 1-131 192.96 30.0
| 4026 49.4 Kr-87 1.27 0.0154
462.8 30.7 Cs-138 0.54 0.24
469 .4 18.0 Ru-105 444 0.127
529.9 87.3 1-133 20.8 0.92
555.6 95.1 Y-91m 0.83 9.48
617.0 42.9 Ag-112 3.14 21.13
641.2 52.5 La-142 1.54 0.18
658.0 98.5 Nb-97 1.20 16.91
667.8 98.7 [-132 2.28 78.28
676.4 15.5 Ru-105 444 0.127
724.5 48.0 Ru-105 4.44 0.127
743.4 97.9 Zr-97 16.91 0.00103
L 749.7 24.4 Sr-91 9.48 0.016
[ 772.0 76.4 1-132 2.28 78.28
{ 812.0 45.0 Sb-129 4.41 0.0372
( 836.0 41.0 I-135 6.61 0.00533
847.0 95.4 1-134 0.88 0.69
884.3 65.3 1-134 0.88 0.69
912.7 62.8 Te-133 0.92 0.0417
934.5 13.8 Y-92 3.54 2.71
10243 33.5 Sr-91 9.48 0.016
1038.8 7.8 I-135 6.61 0.00533
1131.0 22.8 I-135 6.61 0.00533
1260.4 30.3 1-135 6.61 0.00533
1384.0 90.0 Sr-92 2.71 0.00147
1354.0 2.60 La-141 3.92 0.3
1595.0 96.5 La-140 40.2 308.3
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BCTAHOBIIOBAMCS  Nepel  IHapoM
nominpHOro Martepiany wimeni. B mpowneci
€KCIIEpHMEHTY BUKOPHCTOBYBAIHCA 36ipKu —
“cenppiui” ( IWap NOAUIBHOrO Martepiaiy —
KOJIEKTOP ).

OnpominenHa 36ipok “cenaBiYiB”
3MIACHIOBANIOCA Ha €JIEKTPOHHOMY [pHC-
koproBaui IE® HAH Vkpaiau - MiKpOTpoHi
M-30. Yac akruBailii CTaHOBUB - 3 TOAMHH.
Ilim yac axTuBamii 3pa3kiB POBOAUBCH

KOHTPOJIb YHCTOTH Iy4Ka TIaJbMiBHOIO
BHIIPOHIHIOBAHHS.
Bumipu cepiit raMMma-crneKkTpiB

yJIaMKiB TIOALTY IIPOBOAMINCS 33 JOIIOMOTOK)
cnektpomerpuyuHoro xomiuiekcy CET-40Ge-
1K ma 6a3i Ge(Li) — perexropy 06'emom 100
cM’. 3 BIIHOCHOI EHEPreTHUHOI pO3-
AinpHOO 3aaTHicTIo ~ 0.5 % s ninii Co-60 -
1333 keB. A6GcomoTrHa edeKkTHBHICTH
peecTpallii ramMma-KBaHTIB BHM3HaJanacs 3a
JIOTIOMOro10 Habopy CTaHAapTHMX JDKepeln
3CIT Ta 3 BHKOPUCTaHHAM ramMma-
BHIIPOMIHIOBaHHS PadiOaKTHBHUX HYKMIIB Y
NAHIIOKKAX  pO3maly yJaMKiB  MOJLY,
YTBOPDEHHX B peakmii B5U(ng,f). Yac Bumipy
raMMa-akTHBHOCTEHl  KOJIEKTOpPiB  yJaMKiB
doronoziny *’Np crasopus 0.5 - 2 romu.
Bumipu nposoaunucs #a npotsasi 200 roaus.

10

Ha pucyaky 1 mnpeacraBneno mupo-
ineHTH(IKOBaHI CIEKPH yJIaMKiB QOTOMOZiNY
2"Np 1pu pi3HEX Yacax OXONOKEHHS.

Y pe3ynprari [pOBEACHHX
TPOMETPHYHHX  BHMipiB, Oyid  mpo-
izenTH¢ikoBaHi ramMMma-mik, SKi BiAmo-
BIJAIOTh  CHIYIOYHM  HYKJILJam-yJlaMKaM
dboTononimy 3 7Np: 85Kr, 87Kr, 88Kr, oy, 91Sr,
”Sr, 92Y, 97Nb, 97Zr, 99Mo, 9T, c, IOSRu, i12 Ag,
129gy, 131 137 13 133 133 1p U
35xe. 138Cs, 1398, 14015 MiL, 1921, Wi,

CIICK-

’46Nd, 3HAYEHHA ANCpHO -  (i3uvHEX
XapaKTEPHCTHK SKMX HaBeJeHi y Tabmumi 1.
Kymynsrusni BHXOJOH  PO3paxo-

BYBaJIMCA BIAHOCHO BHXOIIB yJIaMKiB-perepis
132Te (228.2 keB) Ta '*1 (529.9 keB).

Ha Puc. 2. HaBeneHi excrnepuMen-
TaJlbHI 3HA4Y€HHS  KYMY/ISATHBHHX BHXOZiB
ynamxiB  goromominy ’Np npm  emeprii
rajbMiBHHX raMMa-kBaHTiB 17.5 MeB Ta npu
eHeprii 25 MeB [5].

CrartucTHyHa noxubxa  BuUMipy
IHTEHCHBHOCTEH  (OTOmMIKIB, IHIYKOBaHHX
yjlaMKaMH, BiJIIOBLIAIOYMX AaCHMETPUYHIl
obacTi MacoBOro po3noainy HE
nepeprinysaia 2 - 5 %, a U1si CHMETPHYHOI ~
9 %. BigHOCHI KyMyJIATHBHI BUXOAH YJIaMKiB,
oTpuUMaHi s BKa3aHUX penepis,
Y3rogKyBanucs 3 TouHicTio He ripme 1 %.

Np-237

jopen circle - experiment
solid circle - reflected paint
tine, cross - [5]
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Puc. 2. ExcnepuMeHTalbHI 3HAaYEHHS BIXHOCHHMX KYMYJATHBHHX BHXOIIB yJaMKiB (OTOHOMiTY
237 S . : o . .

Np: cBiTIl KPY)KKM - Hallli JaHi NpH MakCHMAaIbHIM eHeprii rajbMiBHMX ramMma-KBaHTiB 17.5
MeB TeMHi KpykKH — iX BiasepkasieHi 3HaueHHA (A=116.96 a.0.M.), IyHKTHpHa JIiHis 3 KPECTHKAMU

—25 MeB [5].
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BHCHOBOK

Meronom HamiBMPOBIZHHUKOBOI ram-
Ma-CIIeKTpOMETpii NPOBEZEHO BHMIPDH KyMy-
IATHBHHX BHXOMIB yJIaMKiB  ¢oTomoaity
BNp npu MaKCHMajbHi €HEpTii raJbMiBHOrO
punpomiHioBaHHs 17.5 MeB. 3naueHus
BUXO4IB [pM BKasaHiii eHeprii OTpUMaHi
piepuie. BoHM noOpe  y3romxyloTbCs 3
ICHYIOUMMH €KCIIePUMEHTaIbHUMH JaHUMH [5
-8].
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PRODUCT YIELDS FOR THE PHOTOFISSION OF *'Np
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Mass spectra of fragment for bremmstrahlung photon induced fission of *'Np
have been measured for photon energy 17.5 MeV by gamma-spectrometry method.
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