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BeIxop! 0CKONKOB 1pu OTOMIENIEHUN KTUHUIHBIX Siiep

W3mepeHbl BBIXOIbI pe Kumii 06p 30B Hust usoronos 9'Mo, 13°1, 135™Cs npu
doromenenny  KTHHHUAHBIX aaep 2°52Th, 238U, 23"Np. DTu ocKonku jeneHus X -
P KTepH3yIOTCs pAIOM OCOOSHHOCTEH SepHOM CTPYKTYphl WM UMEIOT NP KTHYECKOoe
npuMeHeHune. M3mepenust ObUIM MPOBEJEHB! H TOPMO3HOM H3ITy9€HHH MHKPOTPOH
J1 60p Topum snepHbIx pe Kumii uM. . H. @nepos  OUAU npu sHeprum 21eKTpOHOB
22 Mb3B. H3MepeHus BbIXOAOB OCKOJIKOB ITPOM3BOAWINCH KTHB LIMOHHBIM METOIOM
¢ ucnonb3oB HUeM HPGe-nerexkrop +y-usnydeHus.

P 6ot Beimonnen B JI Gop Topuu syiepHbIx pe Kuuit um. . H. ®nepos OUSIU.

IMpenpunt O6beIUHEHHOTO UHCTUTYT SAEPHBIX HcclefnoB Huil. Jy6n , 2012

Gangrsky Yu.P. et al. P15-2012-109
The Fission Fragment Yields at the Photofission of Actinide Nuclei

The fission fragment yields of isotopes °'Mo, 3°1, 135™Cs were measured at
the photofission of actinide nuclei 232Th, 238U, 23"Np. These fission fragments have
some peculiarities in nuclear structure or in practical using. The measurements were
performed on the microtron bremsstrahlung at the Flerov Laboratory of Nuclear
Reactions, JINR, at the electron energy 22 MeV. The activation method with an
HPGe detector was used in these measurements of the yields.

The investigation has been performed at the Flerov Laboratory of Nuclear Reac-
tions, JINR.
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®dotosiiepHble pe KIMHU 3 HUM 10T 0c000€ MECTO B sAepHOi (u3HKe. D10 06b-
ACHAETCS LeJbIM psSgoM HX ocobeHHocTell. Bo-mepBelX, B3 uMozeiicTue
Y-U3IIy4eHUSd C SAOp MU SBJISETCA LEIUKOM BJIEKTPOM THHUTHBIM, YTO II03BOJIET
[IPOBECTH JOCT TOYHO KOPPEKTHOE onuc Hue aToro npouecc [1]. ITostomy x H-
HBIE O CTPYKTYpe M3y4 €MbIX B T KHMX pe KUMSX saep H uboliee onpejelieHHble U
B MEHbIIEH CTENEeHH 3 BHUCAIIME OT MOJENBHBIX NpeAcT BjeHUid. Bo-BTOpHIX, BbI-
COK s UHTEHCUBHOCTb W OOJIBLI 51 IPOHMK IOII $I CIIOCOOHOCTH Y-WU3JIy4eHHUsl, 110-
JIyd €MOT0 H COBPEMEHHBIX YCKOPUTEJIAX BIIEKTPOHOB, MO3BOJISET NOCTUT Th HO-
CT TOYHO GOJIBLIMX BBIXOIOB MCCIIENYEMBIX HYKJIHAOB MM IPOBOIUTH M3MEPEHHS
C HYKJIMJ MU, X P KTepU3YIOUIMMUCA NpelebHO HU3KUMU BbIXoA MH. OgHuM u3
H TIp BJIEHUH UCCIIENOB HUIl (hOTOSIEPHBIX pe KLUl gBngercs (hoTogeIeHUe Sep.
B »rOoM mporecce co cp BHUMBIMU BBIXOI MH 0Op 3yercst GOJbIIOE KOJIMYECTBO
OCKOJIKOB B IIMPOKOM 1 11 30He Z U A [2]. DTH OCKOIKH H XOIT P 3HOOOD 3-
HOE TIPIMEHEHNE K K B (DyHI MEHT JIbHBIX UCCIIENOB HUSX, T K M B P KTHYECKUX
p 60T X. BbIxompl HEOOXOMMMBIX I ®TOrO OCKOJIKOB 3 BHCHT, €CTECTBEHHO, H OT
AEISIIErocs SiIp MUILEHH, ¥ OT COpPT | oHepruu 6omM6 paupylomux 4 crul. Ilo-
DTOMY BCECTOPOHHHE WCCIIEIOB HUSI B OTOM H TP BIIEHMHU NPEICT BJISIOT OOJBIION
HHTEpPEC U UMEIOT B XKHOE IIp KTHYeCKoe 3H ueHne. OHM p CHIMPAIOT CHCTEM -
THKY CeueHMI (POTOSOEpPHBIX pe KU, UX Cp BHEHHE C P CYET MU NPHUHOCHT
HOBYI0O MH(OPM L0 O CTPYKType M3yd €MBIX Siiep M B3 MMOAEHCTBHU C HUMHU
3JIEKTPOM THUTHOTO U3JIy4EHUs.

Llens mpenct BieHHOH p OOTHI — M3MepeHHe OCONIOTHBIX BBIXOIOB PN
OCKOITKOB TIpH (hOTONENIEHNHN TAXeNbIX KTHHHAHBIX spep 252Th, 23¥U, 23"Np ¢
UCIIOJIb30B HUEM KTHB LIMOHHOW METOIMKM IPH DHEPrusix Bo3OyXjueHus B p H-
OHE T'MI' HTCKOTO JIMIIOJIBHOTO PE30H HC . B K uecTBe OOBEKTOB HCCIENOB HUA
BBIOpP HBI OCKOJIKH, JIMOO H XOJIINe NP KTHYECKOe NPUMEHeHHe, JIM00 X P KTe-
pu3yoIIecd K KUMU-HHOYIb 0COOEHHOCTSIMH SEPHOM CTPYKTYpbI (OHH OTMEYESHBI
B T On.1). Bce aTu ockosiku 0o6p 3yr0TCs MO0 HENOCPENCTBEHHO MPU P 3pPbIBE
MCXOJHOTO JENsIIerocs: siup , Jubo mociie Hernoykud [-p cIi J0B HpeliecTBYIo-
UX qaep.

H3zmepenus BbIXOHOB pe KUMi (pOTOHETIEHUS NPOBOAWINCE H TOPMO3HOM
U3JTy4eHUU 3JIEKTPOHOB. MICTOUHMKOM TOPMO3HOTO M3JIy4eHHMS SBJISUICS BBIBEIEH-
HBII Iy4OK 371eKTpOHOB MUKpoTpon MT-25 [3] JI 6op TopuM SiIepHBIX pe KLHi
um. I'. H. @nepos OMSIM. ]I 2TOro my4yok 37€KTPOHOB H I BISICA H TOp-
MO3HYIO MHUIIIEHb (OXJI X eMbIid BOOON BOJIb(P MOBBIN AUCK TOJIIMHOU 2 MM), 3
KOTOpOUW p CIIOJI T JICA JIIOMHHHUEBBIH MOITIOTUTEND 3JIEKTPOHOB TOMIIUHOM 30 MM.
TopMO3H 4 MUILIEHb CIIyXKUI T KX€ KOJUIEKTOPOM TOK 2JIeKTPOHOB, KOTOPBIH U3-



T 6mur 1. CHCKTpOCKOHH‘leCKl/Ie X P KTEPUCTHKH H3YyY €MbBIX OCKOJIKOB AC/ICHUA

OcKONoK Oco06eHHOCTD T2 E,, x3B | Iy, %
101Mo Bonbur g xB apynonsH g geopm nud | 14,6 mun 191 25
1351 MenuuuHckuil npen p T

IUISL I THOCTUKU P KOBBIX OITyXOJIeH 6,5 4 1280 34
135m g H3zomep ¢ BbicokuM criuHOM (19/2) 53 MuH 846 96

MepSUICS C MTOMOIIBIO HHTETP TOP dIEKTPHYECcKOro 3 psa . OOnyd eMble MUIIEHU
MoMen| JIUCh H p ccTostHuA 30 MM OT JTIOMHHHEBOTO MOMIIOTHTENs. B X yecTse
MHUILIEHeN UCIIONB30B JIUCh CIIOM M3 OKMCIIOB UCCIIEIyeMbIX 3JIEMEHTOB TOJILHUHON
3 Mr/cM2, H HeceHHble H  JIIOMHHHEBYIO MOMIOXKY TOIMHON 20 MKM. Bbute-
TEBLINE M3 MUILEHW OCKOJIKM TOPMO3HWINCH B COOPHHUK X W3 JIIOMMHHS TOJIIUHOM
20 MKM, H XOIIUXCS B HEIMOCPEICTBEHHOM KOHT KT€ C OOJyd €MbIMH MHIIE-
Hamu. [locrne o6mydeHns COOPHMKHM NEPEHOCHIIUCH B IOMELIEHHE, 3 INHIIEHHOEe
OT TOPMO3HOTO M3Iy4eHUs MUKPOTPOH , W U3MEPEHHs UX 7y-CHEeKTpoB. B cimyu e
uzomep !35Cs u3-3 €ro M J0ro BBIXOH IIPEIB PHTEJILHO IIPOBOAMIOCH XMMH-
4yecKoe BbleneHue ne3us (poueayp BblielieHusl onuc H B p 6ote [4]).

Hnentnuk nusg obp 3youmxcs B pe Kuugx (7, f) OCKOJIKOB HPOBOAMI Cb
10 MX X P KTEPHOMY 7y-M3JTy4E€HHIO U MEepUOAy Moiayp ci A . st uydeHus Obuiu
BHIOD HBI OCKONIKH, MHTEPECHBIE C TOUKH 3peHus MX aaepHoii crpykTypsl (1Mo,
135mCg) ynu 061 CTH BO3MOXKHOIO IIp KTUYECKOIO NPUMEHEHUS (*3%T) (ux x -
p krepuctuku [5] mpemct BieHsl B T O1.1). CHEKTpsl y-H3IydeHHS Yepe3 BbI-
Op HHbIE IIPOMEXYTKM BpeMenu usMepsiiuch HPGe-netektopom o6bemom 60 cm?
¢ p 3peuenueM 2,8 kaB g y-mmnuu 1332 kaB °Co. T kum 06p 30M onpese-
JIUTUCH NEPUOJ MOYp CH A OCKOJK M ®HEPrUM OTHOCALIMXCS K HEMY <Y-THHUIA.
AH M3 M3MEPEHHBIX CIEKTPOB 7Y-U3ITy4E€HHs] MO3BOJIMI ONPEETUTh MIIOM I Y-
JIMHUH, CBSI3 HHBIX C P CII JJOM OCKOJIKOB, 00p 3yrommxcs B (DOTOSAEPHBIX pe K-
msax (v, f). W3 Tux miomy geil ObUTH MOMYYeHB! BBIXOABI pe KLHHA, OTHECEHHbIE
H OIUH OCKOJIOK Aenduerocd aap [4]:

gy A 1
e Ky (1—e M) e M2 (1—e NMs)’
e A\ — MOCTOSHH s TOJyp €I 1 ; S — IUIONI b NUK BHIOP HHOW JIMHUU B
y-crieKTpe; € — 9(heKTUBHOCTh PETUCTP LUU 7y-W3JTy4eHHs [ HHOU ~y-JIMHUM;

K., — BBIXOA O HHOH ~Y-JIMHUU OpU (-p CI A€ OCKOJK ; ti1, to, t3 — COOTBET-
v
CTBEHHO BpeMEH OOJIyueHHsI, OXJI XKJCHUS U U3MEPEHHUs.

DTH BBIXOOBl — YHCII OOp 3YIOIIMXCSH OCKOJIKOB, OTHECEHHBIE K ITOJTHOMY
ynciy ockoikoB (1/f), mpeacr sienst B T 6:1.2. Ilociennee ompenensuioch mo
M3BECTHOMY BhIxofy ocKonk '4°La — 5% [2] — mo ero y-nmuHum ¢ sHeprueii
1596 x@B.



T Gmury 2. BeIxoasl 0CKONKOB B pe Kiusx (oroaenenus aaep 1/f, %

Ockonok | ***Th (v, f) | U (v, /) | **'Np(v, f)
101Mo 3,5(4) 3,7(4) 2,8(5)
1351 4,8(5) 5,8(5) 3,9(6)
18sm g <1074 0,00015(10) | 0,00035(18)

W3 T 6aMubl MOXKHO BHIETh 3 METHYIO P 3HHILY BBIXOIOB BBICOKOCIIHHOBOIO
uzomep 13°™Cs q1g p 3MMUHBIX MMIIEHEH M Cp BHUTENBbHO ¢ 60e P 31Muue
BBIXOZIOB UT Apyrux ockomkoB — °'Mo u '3°1. Bro p 3numume ob6bachsercs,
110-BUIMMOMY, P 3HBIME CIIOCO6 MH 06p 30B HHSl 3THX OcKONMKoB. Ecmu 13°™Cs
1P KTHYECKH IOJTHOCTBIO OOp 3YeTcs HENOCPEACTBEHHO I0CiIe P 3pbIB SIp U B
I HHOi p 060Te M3MepseTcs ero He3 BUCHMBIA BBIXOJ, TO B CIIy4 € JPYruX OCKOJI-
KOB HM3MepseTCs KyMYJIATHBHBIA BBIXOH, BKJIIOY IOIIMH BKJI OBl OCKOJIKOB B Iie-
MOYKe (3-p CII OB BCEX NPEAIIECTBYIOIINX HYKIHAOB. CyMM BBIXOHOB 3THX HY-
KJIMZIOB M JIO OTJIMY €TCSl T4 UCCIENOB HHBIX JAEALIMXCS Sep, H 9TO yp BHUB €T
UX BKJI ji B 00p 308 Hue '°'Mo u 131

Oco6eHHOCTBI0 (DOTOSIIEPHBIX pe KIHiA sSBIIsieTcd OONbIION pober B 00Iyd e-
MOM BELIECTBE TOPMO3ZHOTO M3JTy4eHHs. DTO MO3BOJISIET MCIOJIB30B Th JOCT TOYHO
TOJICTBIE MUILIEHH (BECOM JO HECKOJIbKUX I'P MMOB), YTO 3H YHUTEJIbHO YBEJIMYUB €T
BBIXOJIBI P& KIMH IO CP BHEHHIO C MPECT BICHHBIMH B T OII. 2.

IMonyyeHHbIe 1 HHbIE O BBIXOI X OOp 3YIOIIMXCS OCKOJKOB U UX 3 BHCHMO-
CTAX OT HYKJIOHHOTO COCT B JEJSIIErocs SiAp MOLYT OBbITh HCIOJb30B HbI MPU
IUT HUPOB HHUH HOBBIX 9KCIHEPUMEHTOB C y-u3aydeHHeM. OHH MO3BOJISAT ONTHMH-
3UPOB Th YCIIOBHUA ITOJy4eHHS! HEOOXOAUMBIX I UCCIIEIOB HHU OCKOJIKOB JEICHHS
TSKENBIX Saep.

Asropsl Bblp X T 61 rog pHocte FO.LI. Or necany, C.H.ImurpueBy u
10. B. TlennonxkeBu4y 3 BHUM HHE K p Oore.

P 6or momiepx H PODU (rp el 11-02-92200 u 12-02-00361-a).
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