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B HSCTOSimee Bp8M!I nponomK88TCSI SIHT8HCBBHlD8 B3Y'l8HB8 nponecca · .nen8HBSI Sl/lep, 

TSK KSK aeCMOTPH aa 3H8'1HT8libHhl8 ycne:m Teopnn neneHHH nocneAHHH AO cnx nop ae MOlK8T 

YAOBneTBOpBTenbHO o6~1ICHHTb MaorBe B8lKHhl8 CTOpOHhl aroro cnolKaoro llBneHHSI. 

Hayqeane cneKTpOB Mace oc1<on1<0B neneann qpe3Bhl'18Aao BalKHo nnn µanbaeAmero no

HBMSHBSI ABHSMHKH nponecca neneHHll. 

Ilonyqeaae $8BHCHMOCTH MSCCOBhlX pacnpeneneanA OCKOIIKOB OT aaeprnn B036yllCA8HHSI, 
z~ . 

MOM0HT8 KOnH'l8CTB8 ABBlK8HBH B -. ,-A-- nennmerocn KOMIISYHA-m:tpa naeT BlllKHYIO aa<j,op-

MSIIHJO O ltB83Hp8BHOB8CHhlX cennoBhlX Koa<j,nrypannnx CHnbHO ne<j,opMBpOBSHHhlX lll{8p, Cyme

CTBy10mne cnoco6bl H3M8peanll MSCCOBhlX pacnpenenennA OCKOIIKOB neneaan CDOlKHhl R 0'18Hb 

TpynoeMKH, 

PannoXHMB'l8CKHA M8TOA CBH38R C RCKDJO'IRT8Dbll0 KpOIIOTHHBhlMH XHMH'l8CKHMH onepa-

IIHHMH, C AnHT8DbHblMH H3M8p8HH!IMH 

. BB81l8HH8M aeo6XOAHMhlX nonpaBOK. 

f3 ,y -SKTHBHOCTeA ocxonKOB, C TmaT8DbHhlM 

HaMepeHHe KHH8TH'l80KBX saeprnA nap OCKODKOB nnn Bp8M8DH nponeTa HMH onpenenea

'ttoro paccTOBHHH Tpe6yeT npnMenennn cnolKHoA snexTpOHHKH n CBH3aao c npoBeneaneM 

AnHT8DbllhlX o6nyqeanA H3-38 ManoA C'l0TDOA s<j,<j,eKTHBBOCTH annapSTYPhl (c1011a BXOAHT Ton

tllHBS MRmenn, TOK IIY'fKS, reoM8TpB'18CK8H s<j,<j,eKTHBDOCTb ll0T0KTOpon),TaK KSK ynennqeane 

s<l><l>eKTHBDOCTH .B STOM cnyqae IIpHBOAHT K ·yxynmeBRJO TO'IB,~CTll IIOny'l88MhlX peaynbTSTOB, 

MapBBTHhlA. aaanB3 OCKOIIKOB no MBCCBM C IIOMombIO MBCC-Cil0KTPOM0Tp0B 38Tpynaen, 

TSK KSK B CBH31l C p83DH'IHhlMll XHMH'18CKBMB CBOACTBllMB OCKODKOB nocnen,ane BM8IOT pa3-

ay10 B8pOHTBOCTb BhlXOllB H3 ROHDoro BCTO'IBHKS, 3To BDOCHT neonpeneneBBOCTb, KOTOPYIO 

Tpynao Y'l8CTb, 

Bee cymecTBYIOmne M8TO/lhl Tpe6yioo: CDOlKBOA o6pa6oTKB SKCIIepnMeHTanbHblX peaynb

TSTOB ADH nony'leDHH MSCCOBhlX pacnpeneneanA OCKOIIKOB neneDHH HAep, 

Paapa6oTKB 6onee npoCTOA M8TOAHKll npnBena 6hl K 6hlCTpoMy pa3BBTHID 8KCIIepHM8B

T8DbHOro nccnenonaanH neneann. 
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H3M0p0HH0 H306apaoro COCT8B8 o6pa31l8 MOlK0T llpOB3BOAHTbCH M0TOAOM pacceBBHB 38· 
/1,2/ 

pBlK0HHblX 'ISCTHll Ha 6on&mHe yrnbl • 

3TOT M0TOA 6bln npennoJKeB nna B3Y'l011HB XHMH'l0CJCOro COCT8B8 reonorH'l0CJCHX 06pa3-

llOB, T8JC JC8JC a11epreTH'18CJCHI! CII0JCTp pacceHBBblX '18CTHll naeT CD0KTp Mace anep uccneny-

0Ji!Oro o6paana. 

CneJCTp paceeallllbIX HOBOB, nony'l8BBblll 8JCCII8p11M8HT8n&HO ( N = N c.,,::..) ) , nerKo npe-
.E o 

o6paayeTca B pacnpenene1111e no MaccaM anep aaamr3apyeMoro o6paana ( Y = Y (A ) ) c 

IIOMOlllblO IIpoCTblX ,j>opMyn, nony'l0BllblX 113 JCBll:0M8TIIICB ynpyroro pacceaBBa. 

rne 

A - a 
1-(.:¾.,_) ½ 

l + ( E ½ 
T > 

0 

Y('A) =·C N(A) 

z2 Cl-~>2 
A •A2 

A -Maces anpa pacceuaaTena, 

a -Maces pacceHB8IOlll8JICB 'ISCTHnbl, 

Z -cpen.11111! 8TOMHbll! IIOM8p anep C Maccoll A, 

E 
7ro -OTHome1111e aaepruu paccea111108 '18CTHnbl K ee nepuoua,ian&11011, 

N(A)-'IHCilO '18CTBll pacceBllllbIX oT·anep C Maccoft A,. 

C -BenH'IBHa, He 38BBCHlll8H OT MSCCbl unpa pacceHB8T8nH. 

3TB (j>opMynbl IIOny'l0Hbl nnu cny'ISH pacceHHBH HS 180°, nono6Hble, H0CJCOn&KO 6cinee rpoM03.ll

KH0 <l>opMynbl MoryT 6b1Tb H81IBC8Hbl nm1 pacceSIHHSI 118 ixro6oft npyroft yron. 

/2/ 
Kax IIOK838HO B pa6oTe I pa3pemeHH8 ODHCblB80MOro M0TO/l8 IIO Macce MOJK0T noc-

THraTb 1-2 0/lHHHll MSCCbl nnu Mace - 150, ecnH HCIIOnb30B8Th pacceHBB0 THJKenblX BOIIOB, 

.40 T 11anpHMep, HOIIOB ·Ar • 8JC00 paapeme11ue M0TOll8 BIIOnHe YllOBn0TBOpHT8IlbHO AilH 

neneft H3Y'l0HHH MSCCOBb!X pacnpeneneHHft OCKOnKOB neneHHH. 

Kax BBAHO H3 Bbllli81IpHB01!8HHblX (j>opMyn, llnH nony'l8HJUI MaccoBOro pacnpene:1e11HH 

OCKOil~OB neneHHB M8TOIIOM pacC8HIIHH THlK0nblX HOHOB HS 6on1,mue yrnbl Tpe6yeTCB 3H811H8 

38BHCHMOCTH cpen11ero STOJl,IHOro HOMepa OCKOlIKOB - uao6apoB OT BX M8CCbl. 

.nnH ocxonxoB, KOTOpbl0 o6bl'IIIO neperpylK011bl ael!Tpo118MH, 3H8'1011H8 .Z A nOHHlK0HO 

no cpaBH0HHIO C H3B0CTllblMH Z A nnu cTa6un&Hblx sinep. On11axo, xax noxaablaaeT one11-

Ka, HCK8JK011110 MaCCOBOro pacnpeneneHHH 38 C'l0T SToro a(j>(j>eJCTa H0B0IlHKO. KpoMe Toro, 

ecnu npoH3BO/lHTb aHana3 no paccesiauro 'lepea nnuTen&llbll! npoM0JKYTOJC upeMeHu nocne Mo-

M011T8 06pa30B811HH OCKOnJCOB, TO, B0pOBTIIO, MOlKIIO nonh30B8TbCB B0nH'IH118MB Z A AilH 

CTa6an&HbIX B30TOnOB, TaK KSK B pe3ynhT8T8 p -pacnanoa 38pHAbl HA0p OCKOlIKOB 1IpH6-

nH3HTCH JC 3H8'10HBHM,. 11opM8IlhHblM AilH CTa6Hn&llblX anep. 
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t{yBCTBHT0n&IIOCTb YJC838HHOro M0TOA8 AOCTSTO'IIIS, 'IT06bl IIpHM811HTh ero nnu H3Y'l8-

HBB MaCCOBbIX pacnpeneneHHI! OCKOnKOB neneHBH, 

PaC'l0T no ,j>opMyne Pe3ep(j>opna naeT, 'ITO npu HCnOllb30B8HBH Dy'IK8 HOIIOB ,.:,40 C 

aHepruel! 30 Mau, TOJCOM .0,5 MKa CKOpoCTh C'l0T8 BOHOB p8CC0HHllbIX 118 180° 118 o6p831l8t 

' -1 . · 13 · 
conepJK81ll0M - 310 STOMOB C z •. 50, paBHS 1 ceJC • B paC'l0T8 IIpHHHManoc:i., 'ITO 

HOllbl perucTpllp~IOTCH Kp0MH110BbIM nouepXHOCTH0-6apbep11bIM C'l8T'IHKOM C reoM8TpH'l8CKOff 

a<l><!>exTHBHocTi:ro O, l cTepan, TaKaH reoMeTpHSI ooecne'IHBaeT xopomee aaepreTH'lecxoe pa3pe

me11ue C'l0TIIOft ycTaHOBKB. 

13 
TaJCBM o6pa30M, HM0SI o6paaen, conepJKamHI! 3.10 OCKOlIKOB, MOlKIIO 38 Bp8MSI IIOPHAlt8 

3-x '18COB nony'IHTb C xopomel! CTSTHCTJIKOII cne.KTP Mace OCJCOnKOB neneHBllo 

Ilnsi npouene11ua a306ap11oro a11anu3a 11eo6xonHMa TOHJCaB MHmem. Ha nonnoJKKe, conep

JKame8 M8Ilbl8 KOnH'l8CTB8 THJK8nblX aneMellTOB. ITonnoJKKa nonJKHa 6blTJa nOSTOMY KSJC MOlKHO 

6onee TOIIKOI! B XHMB'l8CKH 'IHCTOII. ITpuroTOBKTb TOHKylO Mllmem. H3 OCKOlIKOB neneHIISI MOJK-

. /3 4/ 
110 MeTOnaKoft ra3oBoro co6apa1111a 

1 
• OcKonKK neneHKH TOpM03HTCSI B o6~eMe 6naroRQA-

11oro ra3a (Hanpl!Mep, He ) H yuneKa!()TCH ra30BOI! CTpyell JC IIOB8pXHOCTH, HS ICOTOpol! 

OHR OC8JKA8IOTCH, MoJKHO T8KlK8 .co6B:'f)8Tb 38TOpMOJK0BHbl8 B raae OCJCOnKll M8KTpK'l8CltBM 

noneM. 

3(j>(j>eKTHBIIOCTb ra30Boro co6HpaHBH AOCTHraeT 20 -50%, npH SToM nony'ISIOTCSI TOHJCII8 

IIOB8pXHOCTllbl0 cnoa co6paHHblX H/l8p, 

HyJKH08 AilH 8118IlB38 JCOnll'l0CTBO OCltOnKOB MOJK8T 6b1Tb co6paao 38 118 cnHmKOM 6om.-

moe Bp0MH 8KCII03lrllHHo Tax, H3Y'l8H A0Il8HB0 T8DnOBbIMK H81!TpoH8MB1 MBW011b H3 U 235 

-2 · 13 -2 -1 
Tonm11aol! '!Mr.CM HylKHO o6ny'l8Tb nor<>JCOM .5.10 DCM • ceK ( T8KB8 IIOTOKH cymecTByIOT 

BHyTp1l peaKTOpoB) I Beere nHmb B T8'18HH8 on11oro 'laca C TeM, 'IT06bl nony'IHTh MIIW8Hh, 

npuronuy10 nnH nan&ael!mero 8Hami:aa, 

Taxy10 MHlli8Hh MOl!IHO 38T8M 8118Jill3llpoB8Th '10p83 n106oe Bp8MH nocne oony'leHBa, T8K 

lt8K p8AB08ltT1lBHbll! pacnan OCltOilKOB neneHHSI ue H3M0HH0T IIX 8TOMHOro Bees. 

ITpennaraeMbll! MeTOA MOJKHO IIpHM0HHTla II nna H3y'l0HHH MSCCOBblX pacnpeneneHBII: 

· OCXOlIKOB neneHBH, Bbl3B8HHOro 38pHlK8HHblMll '18CTHll8MH. 

CymecTBYIOlllH8 ycxopHT8nB ASIOT IIOTOKII 38pHlK0HHbIX '18CTHll Toro JK0 IIOpHAKa, 'lTO II 

IXQTOltB T81XIlOBbIX ael!TpoHOB BHyTpH peaxTOpa. Onaaxo II3-38 Toro, 'lTO C8'10HH0 neneHHH 3a

PlllK811HbIMII '18CTHl[8MII MIIOro M811hm8, '10M C0'10HB0 nen8HBH T0Dn0BblMH 11el!TpoHaMH, npo

necc IIpHroTOBn811Hll MHW8HB II3 OCJCOilXOB, upuron110lil: Mll a11an1I3a !XO paCC0llllHIO HOHDB Ha 

6on:i.mxe yrnbl1 aal!MeT 6onee nnHTGni.1100 Bp0MH, 'leM B cny'lae o6fiY'leHHH 11a p~axTope. 

ABTOP IIpHHOCHT CBDIO 6naronapHOCTh upo(j>. r.H. <l>nepony H H. 3aapa 38 Il91111bl8 o6-

CJ'JKA8HBHo 

5 



n H T.8 ~ a Ty _pa 

1. •A;Turkevich. Science; 134, 3480, p. 672/673, 1961. 

-2. C.A. · KapilMHB, .SI. IllyKypoa. TTpenpHBT 011.HH· 2098, .[ly6ua ( 1985). 

3. R.D.Mactarlane, R.D;Griffioen. Nucl. lnstrum. and Methods, 24, A61 (1963). 

4. A.· rnopco. ATOMHaH sneprnH, 7, N, 4, 338 , 1959 r. 

PyKOllHCb nocTynnna B H3AST8nbCKHA OTAen 
22 HIOJIH 1965 r. 

• 


