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1. BaerieHRe 

MeTO.ll .llRcppaKURH H9liTpOHOB Ha DOpOWK8X WHpOKO RCDO/lb3Y9TCR .ll/lll H3Y'I9HHII 

CTpyKTypbl TB9p.llb!X Ten. llo CHX nop TilKHe HCC/l9.llOB8HHII npOBO.llH/lHCb 

H8 CT8UHOH8pHb!X p98KT0p8X C HC/l0/lb30B8HH9M MOHOXpOM8TH'I9CKOrO /l8.ll8101!l9rO Heli

TpOHHOrO nyqxa H aaMepeHaeM yrnoaoro pacnpeaeneHBII pacce!IHHb!X o6paauoM HeliTpo

HOB. 

B cnyqae HMDYilbCHOro peaxTopa, K8KHM IIB/lii9TCII peaKTOp VI BP na60P,8TOpHH Hell-

Ill 
TpOHHOll cpH3HKH QVJHVJ , HeliTpOHOrpaMM8 MO>KeT 6b!Tb DOny'leHa H C 6enb!M ll8.ll810-

lllHM ny'IKOM T9/l/l0Bb1X H911TpOHOB nyT'ilM H3M9p9HHII. DO BpeMeHH nponeTa 9HepreTH'I9CKO

rO cnexTpa HeliTpOHOB, pacce!IHHb!X aa aaaaHHblll yron. Tax xax B aToM MeToae oTnaaa

IOT noTepH BHT9HCRBHOCTH, CBSI38HHb19 C MOHOXpOM8TR38UBell D8.ll810!ll9rO ·DY'IK8, H3Mepe

HHII MOryT DpOH3BO.llHTbCSI DpH cpe,llHell MOI!lHOCTH p98KT0p8 H8 H9CKO/lbKO DOpSI.llKOB 

MeHbwell, qeM B cnyqae cTaUHOHapHoro peaKTopa, CooTBeTCTBeHHO MeHbWHM aon>KeH 

6b!Tb H cp?H, l).nH DpOBepKH H3/lO>K9HHblX C006pa>KeHHll B H8CTO!II!l9ll pa60Te 6b!IIH .CHSI-

Tbl HeliTpoHorpaMMbl nopowxoo6pa3Hb1X o6paauoa Af, Zn H Zn 0 , o6naaaiOI!lRX 

COOTB9TCTB9HHO Ky6H'19CKOJI, rexcarOH81lbHOJI H reKCSrOH81lbHOJI THDS B10pURT8 pe'weTxa

MH, V!aMepeHHII npoBO.llHilHCb Ha peiiKTope VIBP Ha cpeaHell MOI!lHOCTH 1 KBT, 

AnnapaTypa 

CxeMa Ollb!Ta noxaaaHa Ha pac. 1 . BnnoTHYIO K aKTHBHOll aoHe peaxTopa no-

M91!l9H 38M9,llll!IT9/lb 2 TOillllHHOJI 4 CM, ny'IOK HeliTpOHOB npOXO.llH/1 '1epe3 CTS/lbHOJI 
~ 2 

KO/l/lHMSTOp 3 CO/lll9pOBCKOrO THO& lyron pSCXOlK.ll9HRII 20' OKHO - 10 X 11 CM I, no-

MeweHHblll B CTeHe 38118 peaKTOpa, qepe3 OKHO BO.ll!IHOll 3SillHTbl 4 H pacceHBS/lCII H8 

o6paaue 7. PacceHHHbill ny'lox wen qepea BTopoll, aaeHTH'IHblll nepaoMy, KonnliMaTop' 

6, ycTSHOB/l9HHblll DO.ll yrllOM 62°20' K HSnpaB/l9HIIIO npiiMOrO ny'IKS, nanee pacceiiHHbl9 

HeliTpOHbl npOXO.llH/lH B&KyyMHblll HeliTpOHOBO.ll 10 H perHCTpHpOB8/liiCb CUHHTH/lll!IUHOH

HbiM cqeT'IHKOM 8, OKpy>KeHHbiM cnoeM xap6aaa 6opa 9 H BOJHIHOll aawnToli. Bc11 ycTa-

Hoaxa 6bin8 0Kpy>K9H8 H8,ll9>KHOII 38WIITOil 113 6eTOHHblX 0/lHT 5, VfcDO/lb30B8HHblll CUHH-
2 10 

TH/l/lSIUHOHHblll C'I9T'IHK HeliTpOHOB O/l01ll8.llbl0 300 CM H8 o6orS!ll9HHOM B ODIICSH 

B pa6oT/
21 

VfMnyllbCbl OT C'I9T'IHKS nocne cpO.pMHpOBKH H yCH/l9HHH ROLlSBS/lHCb HS MHOrOKSHSilb

Hblll BpeMeHHOII 8H8/lR38TOp, Pace TOHHH9 38M9.ll/liiT9/lb - o6pa3eU - C'I9T'IHK COCTSBilSI-

/lO 15,7 M, 

3 

(' 



06pa3nbl 

06paanbl Af H Zn B 4lopMe 11118CTHH 28x18x4,7 CMS R 23xlSx8,4cMS COOT-

B9TCTa9HHO 6b111R R3rOTOai19Hbl HZ C11p9CCOa8HHbiX 110.1:1 H960ilbWRM ):18ai19RH9M CTpylK8J: 

XHMH'I9CKH 'IHCTbiX M9T811110B Af H Zn • TexcTypbl a eTIIX o6paanax ae aa6nJO.aanocb. 

4acTbiii 11opowox ZnO 3&11011RHn xoaTeliaep R3 Toaxoll anJOMHHReaoll <PonbrH ITonwaaoA 

0,07 MMI p83M9pOM 22,5xl8x8 CM
8

• npH 113MepeRHSIX ace ol5p83Qbl CTaaRilRCb' H8 11pO

XOlKLl9HH9 CHMM9TpR'IHO OTHOCHT&nbHO 118J:I810lU9rO H OTp8lK9HHOrO 11Y'IKOa, 

VfaMepeHHSI 

Ha pae. 2,3 H 4 1101taaaao eaepreTH'Ieexoe pacnpelleneaae aeliTpoaoa, paceeHHHbiX 

oT o6pasnoa .4f , Zn H Zn 0 110ll yrnoM 2 8 = 62°20' I 8 ~ron Bperra I. 

Ha paeyHit8X [ - 'IHCnO OTC'I9TOa a KAHane WHpHHOii 82 p. Celt , N - HOMep K8H&-

na, A eooTaeTcTayJOwas Llnaaa eonabl a aareTpeMax. HeiiTpoaorpaMMbl 2 a 8 

eHl!Tbl 3a 11 'laeoe, 4 - 31\ 24 'laea. 06pawaeT H8 ea6H aHHMaHRe aeHMMeTpH'IHaH <t>op

Ma 6perroaeKHX 11Hxoe. Oaa - pesynbTaT eoaMeeTaoro epeMeaao- aaepreTa'laeKoro pa3-

M biTHH, KpyToll 110ll'b9M 011pe.aenseTes LlnHTellbaoeTbJO HMnynbea 6bleTpblx aeliTpoaoa, 

118Ll810WHX H8 38M9LlnHT911b, 38THHyTblli ei18Ll - B OeHOBHOM ap9M9H9M >KH3HH H911Tp0HOB 

a saMellnHTene. Ha xapTHHy anaHeT .H reoMeTpHH Ol1biTa. TpyllHOeTb eoeTOHT a 11poae-

Ll9HHH cpOHa Ha Hal!TpOHOrp8MM9 B eaH3H e era 38BHeHMOeTbiO OT LlnHHbl aonHbl. 3TO 
\ 

oeo6eHHO OTHOeRTeH K o6pasnaM Zn H Zn0 , KOTOpbl9 HM910T 38M9TH09 ee'leHRe 

aexorepeHTHoro paeeeHHHH. B aTRX eny'laHx 110llnO:>Kxa 11pOaOLlRnaeb 011Hpaseb aa TO'IKH, 

pael1ono}!{aHHbie Me>KllY 15perroaexaMH MaxeaMyMaMH /eM. 11YHKTHp aa pae. 8 R 4/. Ha .• 
pee. 5 11o~asaaa <PopMa 11allaiOmer.cl aa o6pa3en aeliTpoaaoro e11exTpa. Oaa 6blna ~aMe-

peaa 11pH ManoA MOWHOCTH peaKTOpa Ha 11pHMOM 11Y'IK9 DpR DponeTHOII 6a3e 15,7 M, B 

TaKOii >Ke reoMeTpHH R3M9pRnOeb Up011YCKaHH9 aeex 06pa3QOa, 

Pe3ynbTaTbl R o6ey>K.aeaae 

B aenonb30BaHHOM Sllaeb ~eTolle paecesHHH 6enoro nyqxa Ha 11opowKoaoM o6pa3-

ue Tpe6yeTeSI BBOLlRTb 11011paaxa ·aa a<P¢eKTHaHOCTb e'leT'IHKa H 11ornomeaae o6pas11oe. 

TaK JtaK H3MepaHH.R DallaiOwero CD9KTpa H OCHOBHble HSMepaHHSI 11pOBOLlHniiCb H8 Oll

HOM H TOM lKe e'I9T'IRKe, 11011paBKa H8 a¢cpeKTHBHOeTb He HY>KHa, no11paaxa Ha 110rno

llleHH9 TaK}!{e He BBOLlHnaCb B CBSI3H e TaM, 'ITO H3M9peHH09 11p011YCKaHH9 06pa3UOB He 

06Hapy>KHnO 3aMaTHOll /a 11p9Llanax OWH6oK/ 38BHCHMOeTR OT LlnHHbl aonHbl, 3Ke11apRMeH-

T8nbHble Ll8HHb19 06pa6aTbiB8nHeb 110 ¢opMyne RHTerpanbHOil HHT9HeHBHOCTH LlH¢paKUH- ' 

OHHbiX MSKCHMYMOB, Bb1Bell9HHOil B pa6oTe 
/3/ 

E hkf (A) • C( A • J j F 2) hkf 
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rlle C - 110eTOSIHH8ll, A - LlnHHa eonHbi, I A - HHTaHCHBHOCTb 11Bllal0mero 

e119KTp8 HB 9LlRHH'IRblil HHT9pBan LlllHH BOnK, 

eTpyKTypHblll ¢AKTOp. 

¢aKT0p 110BTOpli9MOeTH, F 

2 
HaillleHHble R3 onb!Ta jF

0
h , TeopeTH'IeeKHe j Fc:lo H eTaHLlapTHblil KOe¢¢HUH-

QHT paeXO>Kll9HHSI R 

AI, Zn R 0 

npaee.aeHbl a Ta6naue 
/4/ 

BSRTbl H3 , 

I. AMI1nHTy Llbl paeeeHHHSI HeliTpOHOB 

Kax aHLlHO, MO}!{HO C'IHT&Tb, 'ITO <PopMyna Ill e11paeellnaea LlnH pasaoro THI1a 

eTpyKTyp. J].nH Zn0 /11pOeTpaHeTBeHHaH rpyn11a C 
4 

- P6 me , eTpyKTypa THI1a 
6. 3 

IIJOpllRTa/, Hallll8H MHHHMyM Koa¢,PRUH9HTa paeXO>Kll9HRSI B <i>YHKUHH OT KHCnOpOLlHOJ:'O 

11apaM9Tpa X B LlH&naSOHe 0,360 - 0,890 11pH X = 0,874 /eM.pHe, 6/ • 3TH LlaH-
/5/ 

HbJe yTO'IHRJOT pe3ynbTaT pa6oTbl • B Hell 3a KBenopOLlHblll 11apaMeTp npRHl!TO sHa-

'19HH9 X = 0,375 - eep9LlHH8 HHTepeana 0,360 - 0,390, B KOTOpOM aBTOpbl H9 3aMe-

THnH H3M9H9HHH paCXO}!{Ll9HHSI. 

B 3aKnJO'I9HR9 Hy>KHO 110Ll'19pKHYTb, 'ITO DO CpaBH9HHIO CO eTaHLlapTHbiM M9TOLlOM 

110pOWKOabiX H3M9p9HHJ\ Ha aOLlO-aOLlSIHOM peaxTope BBPC MOWHOeTbJO 2000 KBT, a 

aTOll paiSOTQ nony'leH 3Ha'IHT911bHblil Bb!HrpbiW aO apeMeHH H3MepeHHSI H3-3a XOpoweil 

HHTeHeHBHOCTH R H960ilbWOrO ¢oaa. V!MeJOTeR a03MO>KHOCTH LlanbHaJ!wero y!lellH'IeHRSI 

HHTeHeHaHOCTH 3a C'I9T npHMeHeHHSI Ll9TeKTOpa 60ilbWeil DllO!UallH. H3 aTOll pa60Tbl 

Bb!TexaeT, 'ITO Vf BP MO>KeT e yc11exoM RCI10ilb30aaTbCH Llll>l aeliTpOHHOCTpyKTYPHbiX ac

cnelloaaHail. 

161 
K ax noxa3aHo e pa6oTe , acnonb3oaaHae MaTOLla apeMeHR 11poneTa 11pRMaHRTenb-\ 

HO K HaiiTpOHHO- eTpyKTypHbiM 3a):la'laM LlaaT H3B9CTHbl9 11p9HMylUaCTBP, H a cnyqae 

CTSUHOHapHOrO peaKTOpa. 

AeTopbl 6narollap>!T ¢>.n. Wa11apo sa 11pellno>Keaay10 TeMy, a 38 110ne3Hble o6eylK

Ll9HHR, B. Bypaca 3a aay'IHYJO KOHCynbTaUHIO, a TaK>Ke c. Ha6b1BaHua H B.B. ronHK0-

118 3a 110M01Ub a pa6oTe, 
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