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RESEARCH OF THE REACTIONS
OF Li AND Be ISOTOPES WITH NEUTRONS

Abstract. Defined the energies of the reactions of neutron interaction with isotopes of light nuclei in nuclear
installation. Have done the calculations of kinetic energies of neutrons which can occur in nuclear installation.
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Li JKOHE Be U30TONTAPbIHbIH HEUTPOHJIAPMEH
OPEKETTECY PEAKIIUAJIAPLIH3EPTTEY

Annoramna. JKyMEICTa #eHin Sponap HI0TONTAPLHEH SAPONLE KYPEIFEUIEPIA HEHTPOHAAPMEN JPEKETTECY
PeAKIHATAPLIHEH JHEPHANAPE] AHBIKTANIL, COHRIMEH KATap SIPONLEK KYPHITLIAPAA MYIEre acyel yunn keibip
IHEPrHATAPEL] KETKLIKCI peakiHATIApIarhl HEATPOHIAPILIH KHHETHKANLIE YHEPTHATAPE] eCenTemHl.

Tipex cosnep: KeHin APONapALH HIOTONTAPE, HeHTPOHHEIH KHHETHEANLIK SHEPrHACKL, SIPOILE PEaKIHLIAD
#aHe T.0.

Kipicne

Kazipri tanna agponeis dH3nka canackl KYHHEH KYHre gdamein keneai. Byn cananeie Heriari ane-
MEHTTEpl peTinie WeHLN AAponapielH anaThiH OopHEl epekme. COHABIKTAH, MEeHLN AAponap H30TONTa-
PRIHBIH KACHETTEpIH 3EPTTEYMIH, acipece. oNapibiH AAPONLIK KYPEUIFRUIAPIA KOMIAHBUTYRIHBIH HEMECe
eHaenyiHiH MaHbl3kel 30p. CoHbMeH KaTap, Oy aMeMeHTTepAiH SAPONLE KYPEUFEIAPIa HeliTpoHIapMeH
apekeTTecY PeaklHANAPLIHBIH KYIEre acy yaepicid seprTeyain Ae esinaik epexmeniri Hap.

OpOip meHin AApoHEH DipHeme W30TONTaphl Oap. OnapielH TYPAKTH #2HE PATHOAKTHETI Typiaepi
Bonagel. Byn m3oTOnTap o3fepiHe TAH KAcHeTTepl MeH cHOarTamanapeiHa we. AeHin saponap imineH
TUTHI MeH DepHiLIHil AeMeHTTepiHIH ALPOIEIK KYPEUIFBUIAPIAFEl MAHEIIE! 30P AHTHIITIH KONJaHEIATEH
OpPTAchl — AAPONBIK YHEPrETHKA, an’ Li H30TOG TPHTHI My /IbIH AKANFI3 OHIpic Ko3i GO TabEUIATbL.

PeakTopaare! aToMIBIK aHapMai AJpoCkHBH GeliHy NpoleciHie WLIFAPRIIATHIH HEHTPOHIAp eTe
YAKEH HBUIAAMIBIKKA He. OJeTTe, HelltpoHaapasl Tiz0exTi peakuus 3QpexTHETI oTeTiHAeH #EULIaMABIK-
Tapra fAeiiin Oasynatkadn weH. Con celenti, peakropda HelTpoHiapaw OenreHHed naiiga OonFad
DenmmuexTepai Dagynary YIIiH apHATFaH MaTepHaniapibif Donyel kaseT. Mynnail matepnan «Dasynat-
KBIL» 1T ATATaAbl. ATOMIREK Maccackl a3 GonaTteiH aneMeHTTep eH 3dderTisri SasynaTtkeimrap Gonsin
TaOELIAkL

ATOMJIBIK JHEPTHAHEI ANy aiiMarbiHarel DepHINHIAAIH TaFsl Oip KONAAHBLUTY AACkl — HEHTPOHIBIK
IWANIKPATKRI peTiHae naiinanadsnysl. [lamsipayein MEHHMYM MOHIHe JeiiiH TeMeHIeTeTiH HellTpoH-
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Japiel MAFRUILIPFRI 3aTTap KaDaTeIMeH, AIpONelK waHapMail opHAnackad axkTHBTI aliMakTel Kop-
waiiTeiH GoIca, OHJA PeakTOpIbIH KPHTHEANBIK MACCACKH TeMeHaeTyTe Gonans [1].

JluTnii xane GepunnMii sneMeHTTepl H3OTONTAPHWHLIH AAPONLE KYpLUIFREIApAA HEHTpOHJAapMeEH
apeKeTTeCY PEaKIHANApPE TEOPHANBIK TYPFEIJA KY3€re AchIPBUIBIN, PEaKiHA IHEPrHANApPHE ecenTenei.
DHepruAnapel METKiNIKTI OoNaThiH peaxlMANap AOpONBK KYPRUFEINAPAA MKY3ere acagel. AN, erep
HeliTpoHaap KEeTKINIKTI 3Hepruara He OoAMaca, 0HIA OHBIH KHHETHKANLIK IHEPrHACKIH €CENTel, coHpail
JHEPIHAHE! HellTpoHFa Gepe OTHIPLIN, SHEPTHACKHH APTTRIpaMb13. COHIA MyHIAl PeakiHAnap 1a sAponbIK
KYPBUIFELIAPAA HYIETE ACa ANajkL

Anponsik YHEPreTHEA CATACKIHAA MYHIAH peakiHANapIEH KY3ere acYRIHEIH KaHE YHEPrHATaPEIHEIH
HETKINIKT] DonyeIHBH MaHe3E! 30p. Cebedl, AApoNLIK KyPEIFRIAPAA KYPETIH peakiHAIApALH 0apIEIFel
Jepiik IHePrUAHbl OHIpY MaKCcaThIHIA HKY3ETe AChIPELIATLL

Snponelk peakunAnap — 3HeprusHbiH kesi Keibip aymp aneMeHTTEpIiH (MBICANE!, YPaH, MIYTOHHI)
Anponapel DeniHreH Ke3ge, an weHin Typaepi (cyTeri H30TONTapel) KOCHUILIN AymIpeIpak (remwii)
IMEMEHTTEPAI KYparania, AApoblE peakuuanap OapeickHIA e4ayip JHeprud meFapenanw. beniny
peaKIMANAPEIHAA ATOM AAPOCE! CRIPTKEI HEHTPOHIAPARIH acepiHeH eki HEMece o/laH Ken GenmexTepre
BiBIpaiias [2].

SAnponslk  peakuMAnapibiH  HEHTPOHJApMEH apekeTTecyiHid Heriari kKacHeTi — HefiTponaap
IHEPTHACEIHLIH TOMEHIETeH Ke3iHaeri ANpoiklK Peakiia KHMACKIHEIH napabonanslk 3aH DoibHIIA acyi.
ConaplKTaH, KenTered kapanaibiM IHEPreTHRANIK SAPOILIE PEAKTOpPAp KOPIIAFaH OPTAMEH MKBUTYIILIK
Tene-TeHaikTe GonaTelH HelTpoHJapaa wymeic wacaiinel [3]. Coneiven katap, ayelp aaponap OeniHrex
KE3/IE JEL1aM HeHTponaap meFapeais (3Hepruacel dipaewe MaB).

Heiitpon — ciimui 1/2 saHe Maccackl NPOTOHHLIH MACCACKIHAH a3 FaHA YIKEeH KapanaiisiM HeliTpaniw
Demuer. OHEIH Herizri KacHeTTepiHe MBIHANAPILI ATKEIZA anaMels: maccackl — 939565346 MaB;
m,—m, = 1,29344M3sB; foc kyilinaeri emip cypy vaksirsl — 885,7 cexyHaTap; sApoIIbK MATHETOHHEIH
MArHHTTIE MoMeHTI — -1,91304273(45), an HeliTpOHHEIH MATHHTTIK MOMEHT] NPOTOHIIKIHE YKCAC, SFHH
my, = 2,79m,,,.. bynap kywri acepnecerin fenumexTep KaTaphiHa KaTajqsl kaHe DapHOHAAp TOOLIHA
Kipeni, AFHH (K| epexile cHnarTamanapra we Oonaasl. On — nporonfikingeii +1-re Ted GonaTeiHAail
Dapronaek 3apan. Helitpornap Tex TypakTsl aToM AOpolaphiHIa FAHA OPHBIKTRL Donanel. Epkin Helitpon
— NPOTOHFA, YNEKTPOHFA KAIHE AMEKTPOHILIK AHTHHEII TPHHOFA BUIBIPAHTEIH Typakcws Denmer [4]

3n—rip+_ge+ge (L.1)

Heiitponney oprama emip cypy vakeTel =16 muH. Epkin wneiitponzap anponapmeH KywTi
AYTRUIATEIHIBIKTAH 3aTTa a3 Menmepie kesfeceni. CoHORIKTAH, €pkiH MEKTPOHIAP TEK AOPOMILIK
peakLHANApILH HaTH#eciHAe FaHa naiina Qonanawl. Epkin HeliTpoH aToMm aaponapeiMeH apeKeTTecyre
Deitim Gonein keneni. Heiitpongap ayelp agponapiwiH OeniHyi, COHEIMEH KaTap, Kem ardaiiia
PATHOAKTHET] HIOTONTAPILH KYPRUIYEHA JKENeTiH HeliTpoHIsl Kapny eneyi opkiH anaTelHAAal kaHaail
na Dip AIPONBE PEAKUHAHE INAKRIPATE. SApoNblK peakliMAnapiblH ®Y3ETe ACYVBIHA Opail HelTpoH-
gapawH ynkeH ppexTHeTinirl, Gasy HellTPOHIAp 3aTBIMEH apeKeTTecyl, ONapAsl AAPOIHE (HIHKAHE
3epTTeyAc DacTel Kypan petinge kepcereai. Heilitponnap xapanaiieim Semmuekrepaid Sapieik apekeTTe-
cynepiHe KATRICATEL, ONAp — KYIIT, 3MeKTPOMATHHTTIE, aNCi3 #oHE MPABHTALIHANLIE.

3arTaH eTkeH Keine HeliTpoHZap ap TYpni AAPOILIK peaKUHANAPIL IIAKBIPAAEl #OHE ATpONapia
cepniMal  IWAIIBIPATEINAAL. Byl MHEPOCKONMMANEIK  yAepicTepdiH HHTEHCHBTINIKTepl petinge
HeHTpoHAApALH 3aTTApAaH eTyalH DapiblK MAKPOCKONHANLIE KacHeTTepl aHukTanansl. Onap: dasynaty,
auddyana, syTeUTy #one T.0. HeliTpoHHEH 3apasl Henre TeH OONFaHILIKTAH, aTOMILK OyITIIATADIEIH
IMEKTPOHIAPEIMEH  MynaeM apekerrecneiini. CoHIBKTAH, OPTAHRIH = ATOMIBIK CHOATTAMATAPE
HeHTpOHJApALH 3aTTa TApATYRIHIA elIKAHaH MaHek #oK. byn — Tasa agponeik yaepic [5]. Op Typmi
HEHTPOH-AAPONLIK PEAKIHANAPILH KHMATAPE HEHTPOHIAPALIH YFHEPTHANAPEIHA TAYENi.

Tanpaynapel Men ecenreynepi
Hanner meHin aaponapibly HeHTPOHIAPMEH APEKETTECY PEaKUHANAPLIHEIH WAPTTE TYPi MBIHATA
Donanki:
M(A)c? + M(n)c? = M(B)c? + M(C)c* £Q (1.2}

_ 7 ——
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Mynnaret A, B, C — peaxkumsara neifinri soHe peaklWaAnad keilinri anementrep, () — peakuus
HaTH#eciHde naiiga GoNaTeiH AEUTY Memmepi. A, eHal OyN #BLTY MeIIIepiH, SFHH YHEPrHAHEL ECENTey
YILiH OHBl TEHIIKTIH COMN #AFLIHA, KATFAHIAPEIH OH #ak Denirine eTkizemiz. Conjga

Q = M(A)c? + M(n)c2 = M(B)c? — M(C)c? (1.3)

Enni (1.2) epHerine eHin AAponap HIOTONTAPRIH KOS OTHIPLIN, peakunajaH DeniHin NILFaTRIH
WMEMEHTTEPAI AHEIKTANEIK, cOHeIMEH KaTtap, (1.3) dopuynacel GolBIHIIA PEAKUMAHBIH SHEPrHACKIH
ecenTe xasaisik [6.7]:

iH + He + 4,782 MaB

o (1.4)
ILi+y + 7,249 M3B

SLi + gn — {
mynzare, M(§Li)=5601,518 MaB, m,=939,565379 Ma>B, M(H)=2808,921 M>B, M(3He)=3727,379
M>B, M(iLi)=6533,833 MaB [2].

Byn SLi 30TOGKIHBI HEllTPOHMEH pEKeTTECY PEaKIHACKIHEIH 2P Tyl KaHANA KypyiHe opail, exi
TYpUi peaxius eHiMaepid anamers. bipinmi skarpaiina, TpHTHI MeH renuii aneMenTTepi, an ewiHmi
aaFnaiina, LI w3oToGml aome y Gemmeri Genimin meramel Byn peakuManapna SHeprHs CHIPTKA
OeniHeTiHIKTEH, IKI0TEPMHAIILIK PEAKIIHATA HATKEIZAMBIS,

?Li m30TOGKLIHLIHE HEHTPOHMEH apeKeTTecy peakimack [8]:

ILi+ in — $He + 3H + in — 2,467 MaB (1.5)

JluTwHiiaig 6yn H30TOOLHEIH HEHTPOHMEH JPEKETTECY PEAKLMACKIH/A YHEPrH IBIFAPEUIMATILL, AFHH
IHEPIUACKH] HETKINiKTI NeHreiire wetneiini. Myunail peakuus Typid SHI0TepMUATEE fen araiimerz. Eani
8Li w30TOOBIHBIH apeKeTTECY pEAKUMACHIHAH JHCPIHAHBIN  OeniHeTiHAiri wepinem. bByn ga
IKIOTEPMHANBIK PeaKIHAra waTans [9]:

8Li+ 3n — JLi + vy + 4,063 MaB (1.6)

mynzars;, M(5Li)=7471,366 MaB, M(3Li) = 8406,867 MaB [10].
ConiMen KaTap, JBe wone jBe H30TONTaphiHBIH HEHTPOHMEH apEKETTECY peakiuanapsl [6]:

IBe + in — ILi+ Ip + 1,643 MaB, (1.7)

myHaarsl, M{}Be)=6534,184 MaB, M(m,)=938,272046 M3B [10].
Gyn sepae peaklHAHEIH SHeprusHel Geme OTRPEIN KYpyiHe calikec peaKlHAHEL KIOTEPMHANLIE Jen
aTaiimers. An, Oacka m30To0RHEIH apexeTTecyi [11, 12, 13]

8Be + in+ in — 1,665 MaB
iBe + in =< %He + SHe — 0,603 MaB (1.8)
2%He + 21n — 1,573 MaB

mynnarsl, M({Be)=8392,749 MaB, M(2Be)=7454.850 MaB, M(5He)=5605,537 MaB [10].

3Be u30TOOLHEN HeliTPOHMEH apeKeTTecY PEeaKiMAChi p TYPI KAHANAAD apKLUILL HYpeTiHIIKTeH,
VLI TYPUIi PeaKis OpblH ATaikL.

fAnponuk kypeinFeIapna Oyn peaknuAnapieH keiibipeyi sypeni, an KANFaHIAPHIHBIH - PeaKiHa
JHEPIHACE] WETKiMiKCIs OonFaHAelKTaH wysere acnaiinelCebebi, HelTpOHIApABIH KHHETHKANKIK
IHEPIUACKIHEIH Memuepi a3 COHOBIKTAH OHEl ApTTRIPY AMANkIH KApacTRIpYRIMEI: Kamer. byran
IHAOTEPMHANLIK PEAKIHANAD HATAIEL
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CoHBIMEH, AAPONEE KYPRUFEIAPIATE IHAOTEPMHANLIE PEAKIHATAPILIH #YIEre acyhl YINIH, AFHH
HeHTPOHJAPILIH KHHETHKANEIK SHEPrHACEIH KAHIIANLIKTEL APTTRIPY KEPeKTiriH aHwlkTay ymix, (1.2)
epHEeriH HeliTPOHHEIH KHHETHKANLIK HEPrHACEIH eCKepe OTRIPLIN, KaiiTa #a3aTeH Go/caK:

E(A) + n(E; + E;) = E(B) + E(C) (1.9
Engi MyHAare! Hell TPOHHEIH KHHETHKANBIK JHEPrHAchiH ecenTeilik:
E¢(gn) = E(B) + E(C) — E(A) — Eg(gn) (1.10)
Ocel annel dopmynara peaknus GemerTepin enrizin ecenreiiik:
E.(3n) = E(3He) + E(3H) + E(gn) — EGLI) — Eg(4n) (1.11)
Byn 2Li W30TOGLIHBIH HEHTPOHMEH OPEKETTECY PEAKIMACKIHAAFEI HEHTPOHHEIH KHHETHKANBIK
3HepruAckl ecenrenren. Opbip GemuexTepliH SHepruanapeiH eckepe orupuin, E (jn) = 2,467 MaB

EKEH/Ir MILIFaIkL.
(1.9) peakunsanapel Yl Heli TPOHIAPIBH KHHETHKANRIK YHEPTHATADEL:

E.(3n) = E(§Be) + E(}n) + E(}n) — E(3Be) — Ey(3n) (1.12)
E,(§n)=E(3He)+ SHe — E({Be) — E4(3n) (1.13)
E.(gn)=2E(3He)+2E(§n) — E(3Be) — Eg(4n) (1.14)

{1.12) Tenmeyingeri E.(n) = 1,665 MaB; (1.13) Teraeyinin memimi Goiismma E,(n) = 0,603 MaB;
(1.14) Tenpeyinin mani E,(3n) = 1,573 MaB ten Gonamsi.

ConeiMeH, AAPONBIK KYPEUIFRIAPAA MyHOAll peakuuanapielH Eypyl yIUiH  HeliTpoHIapasiH
KHHETHKANRIK JYHEPIHANAPLl WETKIMKTI OGomyel KameT. COHOBIKTAH HelTPOHIAPABIH KHHETHKAILIK
JHEPrHANAPLl KETKINIKTI Memmuepre Aeiis apTTeipeuine. Heditponnapaei TabanieIphlk HEPrHANAPEL
AFHH peaklMAHBIH #YPyiHe KameT HeliTpOHIapIbiH KHHETHKAILIK JHEPIHATAPE] CeNTel WLIFAPLUIILL

bynan kepin OTEIPFAHEIMEIZAAN, THTHH NeMeHTTepiHiH Keildip WI0TONTapEHLH HeHTpoHIApMEH
apeKeTTeCY pPeaklHANApE! AJPONbLIK KYPEUFELIApPAA ®Yy3ere acaisl. OiiTkeni Oyn peakuuanapaa IHEpPrus
sMenuiepi  apTelk OONFAHABKTAH, CHIPTKA IUBIFAPEINAALL, AFHH  HeHTPOHIAPARIH  KMHETHKAINLIEK
JHEPIHANAPE WeTkimikTi monre me. An, Oyn seHin sgpockHEH OyaaH 0acka HIOTONTAPLIHEIH
peakumanapul skysere acnaiigel. CebGebi, HelTpoHIApARH KHHETHKANEIK JIHEPIHANAPH METKiNiKciz.
CoHaelkTaH MyHIall ®eHin A7ponap HIOTONTAPLIHEH PEAKIHANAPLIH ANPONLE KYPRUIFRLIANIA Hy3Ere
ACEIPY YINiH, AFHH JHEpPruAHbl Gely yIliH, HeliTPOHJApPHHBIH KHHETHKANLIK JHEPrHAlapelH €CelTerl,
cOHMail JHeprugHel HeliTpoHtapra Gepyimiz kaseT. CoHna, DyN peakiHAnap 13 WeTKINIKT IJHEPrHaFa He
OONBIN, #Y3IETe aca ANATEL

KoprTeIHBI

Kazipri TaHma TeopHanblK #aHe AAPONLIEK (HIMKA CATACKIHEIH MAHKIIIL MaceneciHid Oipi meHin
AZIpONIAp HIOTONTAPEIHEIH KACHETTEPIH IePTTeY KaHe 0Nap/isl AIpoiklK KYPLUIFELITApAa naiinanany.

Bynm syMmeIcTa SAOpONLIK KYPRUIFRIIAPAA KEHID AApONapiklH  HElTPOHIApMEH apeKeTTecy
pPeAKUMANAPRIHEIH,  Kanad  wy3ere AcaTeHABIFE  KAPAcTRIPBUIMN, Tanjaynap sacaniel Kenin
EMEHTTEPNIH, OHbIH iliHAe NHTHI #aHe OepHIUTHILAIH AAPONLIK KYPBUFRUIAPAA KOMJAHEUTYEN TYPasl
MamiMeTTep KApacTRIpBULALL SIponblk KYpEUIFELNAPOA KeHIN AJpOnapislH, #FHH [HTHI  #aHe
DepunmHiiniz, HeliTpOHIApMEH APEKETTECY PEAKIMANAPBIHEIH KYPY YAepici 3epTTenres.

Koiislnran MacenenepiMizaig HaTHkenepi:

- muTHil xaHe OepHMHii HTOTONTAPBIHEIH HEliTPOHIAPMEH APEKETTECY PeaKlHANAPhEl TEOPHILIK
TYPFEIIA HYIETe ACKIPRUTLII, PEAKIIHA IHEPrHATAPh eCENTENl;

_ i ——



Hzgeemua Hayuonarenol axadenun nave Pecaviaurkn Kasaxeman

- Dy peaKUHAIapILiH AAPOILE KYPRUIFRIAPAA #Y3ere acysl YiH HeliTpoHIapAblH KHHETHKATBIK
JHEPrHANApEIHA ecenTeynep wyprizinai;

=  ANbIHFAH HATHHEIEPre TAN1ayaap Kacalikl.

Anponklk KYpPEUFLIAPIA MEHIT AAponapikl keiifip H30TONTAPBIHBEIH #Y3ere AcNayhl HelTpoH-
AapielH  KHHETHKANBIK SHEPrHACHIHEIH eTKINKci3giriMed Tycingipineni. Mynaail peakuuanapia
HEUITAM HEHTpoHOap KoMJaHelTFaH, cedeli anwiHFaH HaTHaenep OolibiHIIA HEeHTPOHIAPILIH IHEPrHA-
napsl 100 k3B nen 14 MaB apansiFsisna sarsip.
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AL Ayiicentai ', HOK. Takndaes', B.O. Kypmanraanesa'
"Kasaxckwii Hannosansnsii Vansepenrer avenn Ans-Papatu, Anvarer, Kazaxcran
HCCAEJOBAHHE PEAKLHH B3AHMOJEHCTBHA H30TOMOB Li n Be c HEHTPOHAMH

Apnoranns. OnpeleneHsl JHEPrHH PeakUHil B3aHMOJEHCTEHA HEHTPOHOB ¢ HIOTONAMH NETEHX SIEp.
[NpoBegensl pacueThl KHHETHUYECKOH JHEPrHH PeakudH HeATPOHOB, KOTOPEE MOTYT NPOHCKOIHTE B SASPHEIX
YCTAHOBKAX.

KmoueBrie c10Ba: HI0TONE NETKHX A1, KHHETHIECKAS MEPrua HefiTpona, SIcpHLe Peakuuil 1 T.01.



