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MetogoM  HaniBnpoBiZHMKOBOT

ramMma-crnexTpoMeTpii

TNPOBEACHO Bl/IMipH

KyMYJATHBHMX BHXOAiB ynamkiB Qortononimy 237Np NpH MaxkCHManbHi#t eHeprii

raJIsMiBHOTO BHOIpOMiHIOBaHHA 17.5 MeB.

doTonoALT — OJHH i3 KaHAJIIB po3naxy
30ywKkenHOro sapa. IIpH BIZHOCHO HH3BKHX
eneprisx 36ymxenns ( mo 30 MeB) sanepni
peakiii IPOXOJATH Yepe3 CTalilo YTBOPEHHs
CKIAJOBOrO sIpa, 1 TOMY Yy BIAcCTHBOCTSX
jfloro TPOAYKTIB IpPOSBIAIOTECA K 0CO0-
MMBOCTI B3aeMOfil (OTOHIB 3 AOPOM, TaK i
XapaKTEPUCTHKY MOAUIBHOT cucTeMH [1].

Ha TenepimHiii wac HaKOIHMYEHO
farardii excriepUMEHTAIBHMHK Marepian 3
MacoBUX CIIEKTDIB YJIaMKiB (OTONOALIY Ui
BENHKOi KinbKOCTI smep [2].

OzxHak iCHyIOYl TeOpeTHYHi Mozem
MOACHIOIOTH JIMINE JESKi AacHeKTH LHUX
posnoxiniB. JIo bOro yacy He iCHye €QMHOI
Teopii 34aTHOI ONHCATH BCIO PI3HOMAaHITHICTh

BCTVYII
npouecy NOALTY. Tomy BHHHKAE
HEOOXigHICTh HOAATBIIOr0  HAKONHYECHHS

€KCIEPEMEHTAJIBHAX JaHHHX (oTonoairy
aKTHHIIHUX s7ep.

OcobnuBuii iHTEpEC NPEACTABIAIOTH
eKCIIEPUMEHTAIbHI  JOCHIMDKEHHS Xapakre-
PHCTHK QoTonoainy sapa 23’7Np [5 — 8], oc-
KiJIbBKH BOHO 3HAaXOJAWTBCA HA YMOBHOMY
KODJOHI JIETKMX Ta BaXXKHUX aKTHHIJIB.

B  nmamifi  poGori  mpexacraBieHO
pe3yibTaTd BHMIpIB KyMYJSITUBHUX BHXOJIB
ylaMKiB  ¢oTonmoainy 23'7Np, OTPHUMAHHX
METOZIOM HalliBIPOBITHMKOBOI  ramma-
cniekTpoMeTpii [3] npu MakcuMaisHi# eHeprii
raJbMiBHOro BUNpoMiHioBaHHs 17.5 MeB.

EKCIIEPUMEHT TA PE3YJbBTATHU JOCILIKEHD

BumMmip KYMYJSITHBHHX BMXOZIB
yiamkiB doromoxiny *'Np smiiicHioBaBcs
METOJJOM HAMIBIPOBIAHUKOBOI ramMMa-CIeK-
tpoMeTpii [3, 4].

[nentudikanis ynamkiB (oTOMOMLTY
npoBoAgMacs IO EHEPrisiM raMMa-KBaHTIB,
iKi HAMHM BUINpoMiHOBaiuca. IIpoeeneno
aHam3 BHeCKy Yy ¢&oTomik¥ BiJ iHIINX
HyKTAiB-yJaMKiB 3 ONH3bKHM 3a €HEpri€ro
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raMMa-BHIPOMIHIOBaHHSM,  fKi
BaTHCA B HaHii peakuii [4].
MiumieHi, SKi BHKOPHCTOBYBAIHUCH IS
nocnimxem;, SABIIIIH COO0X0 JAUCKH OKCUIAY
2Np niameTpoM akTHBHOTrO mapy 11.5 MM i
ToBIIHHOW 20 MKM, AKi HaHocHJHcd Ha Al-
miIoxKKu AiamerpoM 30 MM. [lomimku 238py,
ta °Pu B Mumeni cranosum 2x10” 1a 6x10°

r BigmosinHo. HakonuuyBaHHS ynaMKiB

YTBOPIO-
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¢GoTonoily 3MIMCHIOBAIOCA AMIOMiHIEBUMHM MM, $Ki BCTaHOBJIOBIMCS IIEpel IIapoM
¢donprammu - KojekropaMH ToBmHHOK 0.1 OIi;IbHOTO MaTepiany MilIeHi.
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Puc. 1. Cnektp ramMma-kBaHTiB ynaMmkiB ¢otomonimy Np-237 npu MakcumanbHiii eHeprii
ranspMiBHOro BunpominioBanHs 15 MeB. (Yac onpominenns 3 rogunu. Yac sumipy 0.5 rogun. Yac
oxoJiomkeHHs — 1.68 ronun - BepxHiif ciextp, 18.50 roann — HUXHIN CIEKTD).

B npolneci €KCHEPHMEHTY 3MIACHIOBAIOCS Ha €JIEKTPOHHOMY IIpHC-
BHKOpHCTOBYBaucs 30ipku — “ceHaBiui” ( xoptopaui [E® HAH VYkpaiuu - MikpoTpoHi
map NOMIILHOTO MaTepiajly — KOJNEKTOp ). M-30. Yac axTuBamii cTaHOBUB - 3 TOIWHH.
OnpominenHs  306ipok  —  “ceHaBiviB” Ilin wac axrtuBamii 3pa3kiB MPOBOAUBCA
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YHCTOTH

ny4ka

TJILMIBHOTO

BUIIPOHMiHIOBaHHS ToBmHHOIO 0.1 MM, ki

TABJIULIA 1: SnepHo - ¢pi3HyHI XapakTEPHCTHKH HYKJIiAiB-yIaMKiB poTonoainy.

Enepris A6comoTHIH] HocnimxyBanu ITepion [Tepion
['aMMa-KBaHTI BHXiJ RYKJILI — HaIiBpO3Namy HaMiBpO3MaTy
(xeB). raMma-KBaHTi{ yJ1aMoOK. ( ronuH ) ronepeaHuKa
(%) (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 4.44 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 4.44 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 I-134 0.88 0.69
884.3 65.3 I-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
1024.3 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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BCTAHOBIIOBAIMCS  Ilepel  IIapoM
nominpHOro Martepiany wimeni. B mpomneci
€KCIIEpHMEHTY BUKOPHCTOBYBAIHCS 36ipKu —
“cennpiui” ( IWap NOAUIBHOrO Martepiaiy —
KOJIEKTOP ).

OnpominenHs 36ipok “cenaBiviB”
3MIACHIOBAJIOCA Ha €JIEKTPOHHOMY IpHC-
koproBaui IE® HAH Vkpaiau - MiKpOTpoHi
M-30. Yac aktuBauii CTaHOBUB - 3 TOAMHH.
Ilim yac axTuBamii 3pa3kiB [POBOAUBCH

KOHTPOJIb YHCTOTH Iy4Ka TIaJbMiBHOIO
BHIIPOHIHIOBAHHS.
Bumipu cepiit raMMa-cIleKTpiB

yJIaMKiB TIOALTYy IPOBOAMIMNCS 33 JOIIOMOIOK)
cnektpomerpuyuHoro xomiuiekcy CET-40Ge-
1K ma 6a3i Ge(Li) — nerexropy 06'eMom 100
cM’. 3 BIIHOCHOI EHEPreTHYHOIO PpO3-
AineHOO 3aaTHicTIo ~ 0.5 % mna ninii Co-60 -
1333 keB. AGcomoTrHa edeKkTHBHICTH
peecTpaulii raMMa-KBaHTIB BH3HAJanacs 3a
JIOTIOMOrol0 Habopy CTaHJapTHHX [pKepen
3CIT Ta 3 BHKODUCTaHHSM  raMma-
BHIIPOMIHIOBaHHS PafiOaKTHBHUX HYKIIIB Y
JAHIIOKAX  pO3maly yJaMKiB  MOJLY,
YTBOPEHHX B peaKIif B5U(ng,f). Yac Bumipy
raMMa-akTHBHOCTEHl  KOJIEKTOpiB  yJaMKiB
doromominy *'Np cranosun 0.5 - 2 rommn.
Bumipu nposoaunucs Ha npotsasi 200 roaus.

10

Ha pucynky 1 mnpeacraBneno mupo-
ineHTH(IKOBaHI CIEKPH yJIaMKiB QOTOMOLiNY
2"Np npu pi3HHEX 4acax OXONOKEHHS.

Y pe3ynprari [pOBEAECHHX
TPOMETPHYHHX  BHMipiB, Oyid  mpo-
izeHTH¢ikoBaHi ramMMa-miku, SKi Bimo-
BIJAIOTh  CHIAYIOYHM  HYKJIiJam-ylaMKam
doTononiy 3 7Np: gSKr, 87Kr, 88Kr, oy, 9gr
28r, 22y, 9'Nb, *'Zr, ®Mo, *Tc, Ry, 2Ag,
129gy, 131 137 13 133 133y 1Mp U
135, 1380g, 139p, 101, Wipg 1421, 16cq

CIICK-

146Nd, 3HAYEHHA AOCpHO -  (i3WvHEX
XapaKTEPUCTHK AKUX HaBemeHi y Tabmumi 1.
Kymynsarusni BHXOJOH  PO3paxo-

BYB&JIHCA BiTHOCHO BHXOZIB YJIAMKiB-penepis
32Te (228.2 keB) Ta 1 (529.9 keB).

Ha Puc. 2. HaBeneHi excrnepuMen-
TalbHI 3HA4Y€HHA KYMYJIATHBHHMX BHXOZiB
ynamxiB  Qoromominy 'Np npm  emeprii
rajbMiBHHX ramMma-kBaHtiB 17.5 MeB Tta npu
eHeprii 25 MeB [5].

CratucTHyHa noxubxa  BuMipy
IHTEHCHBHOCTEH  (OTOMIKIB, iHIYKOBaHHX
yJlaMKaMH, BiAIIOBiZAIOYMX AaCHMETPHYHIH
obacri MacoBOro posnoniny  He
nepeprinyBaia 2 - 5 %, a U1 CHMETPHYHOI ~
9 %. BigHOCHI KyMYJIATHBHI BUXOAH yJIaMKiB,
oTpuUMaHi s BKa3aHUX penepis,
Y3ropKyBaIHCs 3 TOYHICTIO He ripime 1 %.

Np-237

lopen circle - experiment
solid circle - reflected paint
tine, cross - [5]
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Puc. 2. ExcnepuMeHTalbHI 3HaYEHHS BIXHOCHHMX KYMYJATHBHHX BHXOIIB yJaMKiB (OTONOMiTY
237 .. . . ‘o . .

Np: cBiTIl KPY>KKM - Halli JaHi NpH MakCHMAaJIbHIA eHeprii rajbMiBHMX ramMma-KBaHTiB 17.5
MeB TeMHi KpyKH — iX BiazepkaneHi 3Ha4eHHA (A=116.96 a.0.M.), IyHKTHpPHA JIiHis 3 KPECTHKaMU

—25 MeB [5].
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BHCHOBOK
MeronoM HamiBIPOBIZHHKOBOI FaM- Kanibposka cnekxrpomerpa no abco-
Ma-CIIEKTPOMETPii MPOBENEHO BUMIPH KyMy- JIOTHIH  e(EeKTMBHOCTI mnpu  NpOBENEHi
IATUBHUX BHUXOMIB yiaMkiB Qoromnoaity OOCHIIDKEHb  3AIACHIOBAallacs 3  BHKOPHUC-

B™Np npu MakCHMasbHI €HEpTii ranbMiBHOrO
punpominioBaHHs  17.5 MeB. 3naueHus
BUXOZIB NPM BKa3aHiii eHeprii OTpuMaHi
piepme. BoHHM HOGpe  Y3rOIDKYIOTBCS 3
ICHYIOUMMH €KCIIePUMEHTaIbHUMH JaHUMH [5
- 8].
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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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