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BB&ll&HR& 

CaaTea a CHCTeMaTH'IecKoe accnelloBaHBe csollcTB paan&'IHblX a3oTonoB 102-ro ·sne

MeHTa npellCTBBJIReT aaa'laTeJlbHbtll HHTepec. Ha ocaoae aay'I&HRK caoliCTB pHlla aaOTonoB 

102-ro 3Jl&MeHT8 B03MOlKH8 3KCnepHMeHT8JlbH8H DpOBepKa 3KCTpanOIIHllHII B OOIIBCTb llBII&-

KHX TpBHCypaHOBblX 3Jl9M9HTOB Cylll&CTBY!OlllHX CHCT&MBTHK KBK no a -pacnally, TBK R no 

cnoHTaHHOMY ll&neaaro. B 'IBCTHOCTH, npeACTBBIIHeT aaa'IRTeJlbHbtli RH'I'epec BJIRHHRe aeiiTpoa

aoll IIOll060IIO'IKR N = 152 KBK Ha CBOliCTBa pacnaAa R30TOnOB 102-ro 31IaM&HTa, TBK R HB 

BepOKTHOCTb RX o6pa30B8HRK B peaKnRHX C TRlK&IIhlMR ROHBMH. 

fiepBbl& pa60Tbl no CHHTeay H30TOnOB 102-ro 3II&MeHTa, BhlDOIIH&HHble B 1957-1958 rc>-

/1 ,2,3,5/ 
llBX , npoBOllRIIHCb B O'laHb THlK&IIbiX ycnoBaHX. EllHHCTBaHHblM llOCrynHbiM M&TOAOM 

CHHT938 102-ro 3Jl&M&HT8 BIIIIOTb llO HBCTOHlll&ro Bp&M&HH BBIIHaTCH 6oM68pllRpOBK8 TRlK&

IIblX MHlll&Hell YCKOpeHHblMR TKlK&IIblMR BOHBMR. 3a C'laT 60J1b!liOll lleiiRMOCTB DOny'IB&MblX 

Rll&P nonepe'IHOe Ce'leHae Hll&pHhlX peBKilRII, npRBOAHlllRX K R30TOII8M 102-ro 31I&M9HT8 1 

-32 -31 2 
COCT&BIIH&T nRlllb 10 -10 CM • i1HT&HCBBHOCTB ny'IKOB THlK&IIblX BOHOB1 RCD0Jlb30B8H-

Hbl9 B nepBblX pa60T&X1 COCT&BnSIIIR IIRlllb ~ 0,1 MKa. 8 COBOKynHOCTB C M&Jlb!M DODepe'IHblM 

Ce'I&HB&M 3TO IIpRBOllRJIO It TOMY1 'ITO H&61I!Oll89Mbla ,..pq,eKTbl 6bliiB M&Jlbl R IIIIOXO BOCIIpc>

R3BOIIRIIRCb. 

i1CIIOJlb30B8Bll!BecB AIISI peracTpanRR paCD&Aa DOny'la&MhlX Hll&p cjloTOSMYJlbCRB R BOHR-

381lROHHbl9 K8M&pbl RM&JIR H9AOCT8TO'IH09 aaepreTR'I&CKO& paapelll&RR& B B&BhlCOitYD HBA&lK

HOCTb pa60TLI. OnbiT pa60Tbl c KOPOTKOJKRBYll!RMR HApaMB a cBeAeHRH o aBJ[OBOMepROCTBX 

Hll&pHblX peaKilRII Ha THlK&IIhlX ROHBX 6b!IIR aeCbMB B&B&IIRKB. 

Bee STO npRBOJ1RT K aeo6XOllRMOCTR npoaepKR R YTO'IB&HBH nepBb!X pa60T no 102-MY 

sneMeHTy, a6o peaynbTBTbl, nony'I&BBble a pa3JIR'IBblX na6opaTopaBX, nnoxo cornacyDTcs 

Apyr c ApyroM. 

llepsas pa6oTa no ca&Teay aaOTona sneMeHTa 102 c Maccoll 251-258 6Nna Bblnonaeaa 

B 1957 rally aa llRJtiiOTpOBe B CTOKrOJlbMe coaMecTaoll rpynnoll mseACJtRX, aMepaxaacKax 

a aarnallcxax accneAOBaTenell
111

• Coo6manocb, 'ITO s onb!Tax no o6ny'1eaa10 MR!lleaa aa 

C13 
XRMR'I&CitRM CIIOC060M Bblll&II&B R30TOII 

3 
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102-ro sneM&II'1'8t BCDbiThiB81011l81 a -paCD8Ao fiep80.1l DOJI)'P8CD8.Q8 830TOD8 COCT8BnSUl 

10 M8 8, a s~repras a -'laCTBil 8,5::!:.0,1 Mea • 

.,~ "' /21 
3Ta pauOT8 B 3B8'1BT&nbBO ny'llll8X 9XCD8p8M8RT8n&RhiX ycnosBSX ubln8 DOSTOpeaa 

a KanstjJopRRICXOM yuaepcii'1'8Te (CiliA), O.QRaXO p83yn&T8Thl CTOXI'On&MCXOI rpyDDhl se yAa-

nOCb BOCDpOB3B8CT8. 

B 1957 roey a Mocxae se BHyTPeRBeM ny'lxe llBKnOTPORa 11scT8TYT8 aTOMBII)I s8epru 

8
u.- H.B. Kyp'18TOB8 1Shln8 nocTaaneBhl oDh!Thl no call'1'e3y 102-ro sneMeBTa nyNM oc5ny'l-

88s P u241 80H8M8 0 1 e • Jln5l per8CTp81lB8 a -paCD8.Q8 8CDOn&30B8nRCb tjJOT09Jo(1n&C88o 

18,41 a pe3yn&T8T& ODhiTOB CShln nony'leB 830TOD c 2 < T~ < 40 cex, 8Cnycx8JOIII:81 a -

'laCT81lW c ssepr8al 8,9 ::!:. 0,4 Mas. 

H8 ocsos8Bll8 npe.QnonolKeBllll o ToM, 'ITO sa81Sonee aeposTsoll peaxuell, np8BO.Q5llll&ll 

x 830TOD8M 102-ro aneMeBTa, 51BnseTC5l 8CD8peH8e 83 s03CSylK.Qesaoro 5l.Qpa 'IGThlpex aeli

TPOIIOB, ISbill C.Qen8H Bb1BOA
0 

'ITO H86niOA88Mblll acptjleXT0 no-BH.Q8MOMYo CB513811 C paCD8AOM 

H30TOD8 102
258 

• 

/5/ 
B 1958 I'OAY DO£BHnRCb p800T8 0 B XOTOpOll COOOW8n0Cb 0 C8BT838 H8 nRBeliiiOM 

254 
ycxop8Tena T!llKenhiX 80HOB B Eepxna (CiliA) 830TOD8 102 • J1.Q&JI'1'8cp8.B:aD85l ISLina ocy-

m:ecT&neaa nyT&M saCSnJO.QeH8B Ao'lepaero npoey.B:Ta 

254 

Fm250 , oiSpa3yJOm:erocg nocne pac-

nana 830Tona 1 02 • Ehlno yxa3aao, 'ITO nep80A nonypacna,qa 830Tona 102
254 

cocTaan.-

/61 
e't 8 ce.B:. B A8n&Bellwax onLITax 6hln8 38peracTP8POSaHbl a -'laCT81lhl c saepr8ell 

254 
8,8 Mas, XOTOphle 1Shlll8 OTH9Cellbl X H30TOD1 102 • 

17,81 
0.QH8.B:O p81SOThlo ShiDOnR8HIIbi9 B )965 roey B 0J1.SJJ1 0 DOit838lUI0 'ITO B30T01l 

254 102 aueeT nepaoA nOJiyPacna.Qa oxono 50 ce.B:, a aaepr8IO a -'18CT81l 8,10 Maa. 

17 81 
HacT05llll8B p8ISOT8 noca5lllleBa DO.QTBeplKAeB8IO yx838BIIbiX a p81SOT8X ' caollcTs 

254 . 258 252 
B30TOD8 102 II CHBT83Y B BCCne.QOB811BIO CBOIICTS 1130TODOB 102 8 102 • 

MeTo.QBx8 axcnep8M&HTa 

0DhiT!>I npOBO.QBll8Cb 114 ShiB8.Q9HHOM ny'IX& 810-caBTBM&TPOSOI'O llBKnOTPOH8 T!llK&nhiX 

80110S 0J1.SJJ1. 3li:Cil&p8M&BT8nbH85l annap8Typa S OCHOBHOM Obln8 TOll lK9 C8MOll, 'ITO 8 S 

284 
p81SOT8 DO CBII'1'83T 830TOD8 102 118 BbiB&.Q&HHOM Dy'lll:& 150-caBT8M&TpOSOI'O IIBKnOTpo-

118 TBlK&nhiX BOHOB/
8 ,&/ • 

/10/ 
B OCIIOS& M&TO.QBK8, aaanor8'1HOII pa3paiSOT811BOII B na6op8TOPII8 .QOXTOp8 raopCO , 

nelKBT M&TO.Il ancopiSD8 8TOMOS OT.Qa'l8 83 raaoaoll CTPY8o BbiXO.QBm:ell 83 aeiSOn&we>ro 

OTSepCT85l S 118DOnR911HOM I'830M oiS'Io&M&, I'.Qe TOpM03l!TCH 8T0Mbl OT.Il8'18. fiocne onpe.Qenell-

4 

• 

aoro naKn8 H8XonneH8ll 8TOMOB OT.Il8'1B aa nnocxoM MeTanna'lecxoM c66paaxe , 

38 .. 0,1 ceK nosop8'1HB8&TCB H8 yron 90° a non8Jl89T non xpeMHBeshrlt nosepJ 

68pbepablll .QeTeKTop, peracTpapyiOm:alt a -p8Cil8Jl nony'leHHbiX l!Jlep. 11cnon 

anexTpOHH8ll CHCT8M8 n03sonsna npoSOJlHTb apeMli-8MnnBTYJlHbllt 8H8nH3 IIMnyJ 

apeMeHao c .!IBYX neTeKTopoa. Bcero a K8Mepe BMenocb 'I&Tbrpe p8cnonolK&HHhr: 

90° OJlllll 11: .llPYI'OJo(y c6opHHK8 8TOMOS OT.Il8'1H, yKpenneHHblX H8 KOHII8X M9X 

'18TblpeX38XO.IlHOI'O 'M8nbTHIICKOI'O KpeCTa'. 0oC'IeT 8KT8SHOCT8 C O.llHOI'O c6opa 

JlBnCl! O.llHOSp&M&HHO C U8XonneH88M STOMOS OT.Il8'18 H8 llPYI'OM. H8 Sp9Mll HMI 

ny'lll:8 8oaos, CSoM68p.ll8PYIOIII:HX MBW&Hb, sneKTpoaaaa cxeMa .Gnoxapos8n8cb. 

H8B s anexTpoaaoll ann8paType cxeM8 CTaoanaaanaa scero H3MepaTen&aoro TJ 

11Mnyn&C8M reaepaTOp8 CT86HnbBOit 8MDnBTy.llbl 0 Henpepb!SHO nonaS89Mb!M 118 BXC 

naTens, n03sonana oCSecne'IBTb cTa6&nbHOCTb nono~eaas rpynn a -'laCTBII S 

aaepreTH'I&CXHX CneKTPSX C TO'IHOCTbiO 10-15 K9S H8 yposae 8 Mas S T9'19H88 

aenpepbiBHOII pa60TLI. 

C 119nb10 CT81S&nH381111B K09cpcpBJlB9HT8 COOpa 8TOMOS OT.Il8'111 H8 COOPHHK STC 

'IH c noMOIII:biO npocTellwero npacnocooneaas aaaocancs cselKalt cnolt canaxo11osoJ 

aolt 3aMa3KH scnalt p83, xorn8 011 wen non ra3osyro CTpyro. Kax ylKe OTMe'lell' 

npHM9H9HH9 S8KYYMHOII 38M83KB n03sonBeT pe3KO CHH3BTb TpeoOS8118B X 'IHCTOTe 

ayeMoro pa6o'lero 1'83a. fipa aTOM 38 speMs, npesbiW8IO!Ilee cyTKB aenpepb!SHOII 

6ea CM9Hbl 1'838 tBHK8XHX Kone68HBII KO&<!l<!lHIIB9HT8 c6opa, Sb!XO.QBW8X 38 npe,qenl 

cTa\ecK8X owa6o:x 'IBCn8 38peracTpaposa!IHbiX HMnyn&cos He Ha6nron8nocb. Aocc 

aHa'leHae KO&cpcpanaeHTa cCSopa, p8sHoe 50%, ISbtnO onpeneneHo no 

MY S pe8KIIHH Pr
141 

(Cn2,4n)Tbl4Vq • 

Tbi4V,..' nc 

11aMeH&II&e &Hepraa ny'IK8 HOHOS ocymecTsnsnocb nornOTaTenaMH aa aniOMBH 

cponhra. BenR'IBH8 aHepraa CSoM68pnapyrom:ax aoaos aaMepsnach c noMolllbro nonyn~ 

' /11/ 
KOSOI'O Jl9T8XTOP8 M8T0JlOM0 all8nOI'H'IHblM OnBC8HHOJo(y S paOOTe • 

Peayn&T&Tbi &KcnepaMeHTOS 

B onb!T8X peraCTp8posan8cb a -cneKTPbi a nepaonbl nonyp8Cna.Qa nponyxTOl 

Bb!X pe8KII81t. 11neHT8<PBK8IIBB nony'leH!IbiX S onbiT8X B30Tonos OCYIIl8CTSnBn8Cb no ( 

S030YlKA8HRB S nepeKp&CTHblX p88XIlBBX B H86nroneHHIO p8Cn8Jl8 JlO'IepHHX npO.IlYKTOE 

np8SO.QBTCB peayn&T8Tbl JlnB OT.Il&nbHblX 830Tonos. 

11 a o T o n 102
254 

254 
J130TOD 102 CBHT93HpOS8nCB npH o6ny'I&HBH HOH8MH 

M&CbiO 5% Pu 
240

• H8 pac. 18 npenCT8sneH onaH aa cnexTpos 

5 

01 e MBW9HH B3 Pu 2 

a -'ISCTBII, nony'leHJ 



a -pacnan. nepBOA nonypacnana B30TOna COCT8BnBn 

a -'18CTBil 8,5;t.0,1 Maa, 

3B8'1HT&AbBO ny'IWBX 9KCn&pBM9BT8nbBYX yCAOBBHX 15YA8 DOBTOp&Ba/
2

/ 

BBBepcHT&T& (CillA), OA.BaKO peayn&T8TY CToKron&MCKOli rpynnY BQ yna-

MocKae sa asyTpesseM ny'IKe llBKnOTposa 11HCTBTYT4 8TOMBOll asepru 

15YAB nOCT8BA8HY ODYTY no caaTeay 102-ro sneMeBTa nyTeM o6ny'le-

0 1 8 • .nnll peracTp&llBR a 

3•41 6Yn nony'I&R R30TOD C 

-pacnana BCnon&30B81111Cb ciJoTOSMYnbCBB. 

2 < T% < 40 C&K, BCDyCK810DlBli a -

npennono>K&HRll 0 TOM0 'ITO R8BI5onee B&pOSITROli p&8KilB&li0 DpBBOASIDl&li 

aneM&RTa, liBAHeTCH Bcnapeaae aa aoa6y>KAessoro l!AP8 'I&TYpex aeli

BhlBOA, 'ITO H86niOA88Mhlli a.p<jJeltT0 DD-BRARMOMYo CB5138B C paCD8AOM 

/5/ 
pa60Ta , a KOTopoll coo6manoe& o caaTeae sa nssellsoM 

254 
B EepKnB (CillA) B30Tona 102 • 11neBTB.PaJtallHll 15Yna ocy-

AO'Iepsero nponyJtTa Fm
25

" , o6paay10meroc51 nocne pac

BYno yKaaaao, 'ITO nepaon nonypacnana B30Tona 102
254 

COCT8BASI-
161 

ODhlT8X 6binB 38perBCTpBpOB8Hbl a -'laCTBilY c sBepruell 
254 

B30TOny 1 02 , 

17 8/ 
rony B 011.1'111 ° 0 nOK83811110 'ITO R30TOD 

a -'laCTBil 8,10 Mea. 

17 8/ 
DOCBSIDleHa nO.[ITBep>KA&RBIO YK838HRblX B pai50T8X ° CBOliCTB 

R RCCA8AOB8HRIO CBOliCTB B30TODOB 102
253 

B 102
252

• 

MeTO.!IBKa sKcnepuMeHTa 

BhlBeAeHHOM ny'IKQ 310-caBTBM&Tpoaoro llBKnOTpOH8 TSI>K&AhlX 

8nD8p8Typ8 B OCROBROM 6hln8 TOll >K& C8MOli0 'ITO B B 
264 

102 R8 BbiB&A&HHOM Dy'llt& 150-C&BTBMeTpOBOro llBKnOTpo-

/10/ aaanors'laoJ paapa60Taaaoll a na6opaTopBH liOKTopa rHopco , 

ua raaoeoll CTpyB, BbiXO.!ISIDl&li ua se!Son&moro 

ra30M 06'beM&0 rne TOpM03RTCII 8T0Mhl OTA8'1B, nocne onpenenea-

4 

• 

HOrO llHKna H8KOnAeHBII 8TOMOB OTA8'1H H8 nnOCKOM M&Tanna~eCKOM C60pHHKe OH CK8'1KOM 

aa - 0,1 ceK noeopa'IHBaeTCH sa yron 90° H nonanaeT non KpeMsseabil! noaepxsocTso-

6ap&epsb!ll A&T,eKTOp, perHCTpHpyiOmBJ! a -pacnan nony'I&HHbiX ru:tep. l1cnon&aoaaawallcst 

sneXTPc;>HH811 CRCTeM8 noaaonstna npOBOARTb BpeMR-aMnnBTYAHbllt 8H81l113 BMDynbCOB OAHo

apeMesHO c nayx neTexTopoa. Bcero a KaMepe BMenoc& 'leTbipe pacnonolKeHHbiX non yrnoM 

90° OABH It ApyroMY C60pHBX8 8T0MOB OTA8'1B, 
YKpenneHHbiX H8 KOH!l8X M&X8HB3M8 

'leTbipex3axonaoro 'Man&Tsl!cxoro KpecTa'. 06c'leT 8KTBBHOCTB c onaoro c6opaaKa npoao

ABACH onsoapeMesao c aaKonneaaeM aTOMOB OTAa'la aa npyroM. Ha apeMst BMnyn&coa 

ny'llta BOBOB 0 15oM68pABpyiO!llBX MBW9Hb 0 snexTpOHH8SI CX&M8 -OnOKBpOBanacb, npBM&HeH-

aaa a sneKTpoaaoll annapaType cxeMa CTa6HnR381lBB acero H3MepsTen&aoro Tp8KTa no 

BMDyllbC8M reaepaTopa CT86BnbHOli 8MnnBTYAbl 0 RenpepblBHO nOA8B88MblM sa BXOA npenycH-

lliiTenH, noaaonstna o6ecne'IBTb CTa6sn&HOCTb nonolKeHBll rpynn a -'18CTB!l B nony~aeMblX 

aaepreTa'leCKBX cneKTpax c TO'IHOCT&IO 10-15 Baa aa ypoaae 8 Msa B Te~eaue Tpex cyToK 

aenpephleaoll pa60Tbi, 

C ll&IIbiO CT815HnB38ABR KOS.pi!JB!lBeRTa c6opa 8TOMOB OTA8'1B H8 C60pHBK 8TOMOB OTA8-

'IB c nOMODlbiO npocTellwero npscnoco6neaua aaaocancst CBelKBll enol! canaKoaoeol! BaKyyM-

/9/ aoll 38Maaxa BCBJtall paa, Korna oa wen non ra3oeyro CTpyiO. KaK ylKe OTMe~eao e 

DpHMeaeaae B8KYYMHOll 38M83KB noaeonHeT pe3KO CHB3HTh Tpe60B8HRSI X 'IHCTOTe BCnOnb-

3yeMOrO pai50'Iero raaa, nps STOM 38 Bp&MS10 npeBblW810l!lee CyTKB Henpepb!BHOJ! p860Tbl 

15ea CM&Hhl raaa ,aaK8XHX Kone6aaall Koa.P.PanaeaTa cl5opa, BbiXOASIDIBX aa npenenbi CT8TH

CTH'Iecxax owa6o1t ~acna ~aperacTpapoaaaahlx RMnym.coa ae aa6niOnanoc&. A6coniOTaoe 

3Ha'leHHe Kos.P.PanaesTa cl5opa, paeaoe 50%, 6bmo onpeneneso no 

My e peaKnaa Pr
141 

(C u,4n) Tb148 '~ 
Tb 

1 41 9
, nony'leaao-

l13Meaeaae saeprsa ny'lxa aoaoa ocymecTansnoc& nornoTaTenstMR H3 aniOMHHaeaoA 

.Pon&ra, Bellii'IHB8 SHepraa 150M6apnapyiO!llHX HOHOB B3MepstnaCb C nOMO!llbiO nonynpOBOAHH

/11/ KOBOro AeT&KTOpa MeTOAOM0 8H8nOrH'IHblM OnHC8RHOMY ' pa150Te , 

Pe3yllbT8Tbi sJtcnepBM&HTOB 

B onbiTax peraCTpapoaanac& a -cnexTpbi a nepHOAbi nonypacnana nponyxToa ru:tep-

HhiX peaKnall. l1neHTR.PaxanBll nony'leHabiX a onbiTax R30Tonoa ocymecTananac& no $yHKilHRM 

aoa6y>KA&HRB a nepeltpecTHbiX peaKnasx B aa15nro.[I&RBIO pacnana no~epaux nponyKTOB, HaJKe 

npRBOAliTCSI pe3yllbT8Tb! AASI OTA&nhHbiX B30TOnoa, 

11 3 o T o n 102
254 

254 18 242 
11aOTon 102 caaTe3apoaancst npa ol5nyqeaaa aoaaMa 0 Msweaa &3 Pu c npa-

M&C&ro 5% -~u 
240

, Ha pac, 1 a npencTaanea onaa R3 cnexTpoa a -'laCTHil, nony'leHRbill 

5 



npB a&eprBB BOROS 88 ~as (na~opaTOpBBH CBCT8M8 KOOpABBaT), UBKll BBKODll8BBB BKTBSRo-

CTB R8 C~OpBH K8 

nan 200 ce~~:. 

1 
paSRblll IXBJUIY B3M8p8RBB nonynpOSOABBII:OSbiM A8T8KTOpOM1 COCTaB-

BBABB ~eTKaB rpynna a -UCTBJl C a&epraell 8,11 :!:,.0,08 ~as, 3To 3Ba~eBae COSDBAB-

254 
B30TOD8 102 1 CBBT83BpOSaBBOrO S eT CO 3R8~8BB8M 8,10:!:_0,05 ~BS1 nony'I&BRbiM llllll 

141 15 254 /8/ 
peaQBB Am ( N 

1 
4n ) 102 , Kpashle pacnaAB BA&p, acnyc~~:aiOIIlBX a -~aCTa-

llbl C &Bepraell 8,11:!:,.0.,08 ~as npB B838SHCHMbiX OTA&IIbBblX CepBliX B3MepeBBII C r -200 Cell: 

H r •lOOce~~:, npaseneBbl aa pHc. 2. CpeAaee B3seweaaoe 3Ra~eHHe nepaoAa nonypacnaAa 
17 8/ 

T~•75:t_15 CeK BaXOAHTCll S XOpOIIl&M corn&CHH C ASBRbiMB pa~OT ' , KpBSBll BhiXOil8 

aKTBSROCTB C E
4 

•8,11 :!:_0,08 ~SS npeACTasne&a Ba pHC, 8, Ee ljlopMB H nonolKeBBe XOpOWO 

COSD81l810T C paC'I&TBbiMB 3B8'18RBliMH AAB peaKDBH C BCDap&BB&M 'I&TblpeX H&IITpOBOB, 

Ce'!eue o~pa3osaBHB H30Tona 102
254 

s MSII:CHMfMe peaQHH Pa 
242 

(0 
11

, 4n) 102 
154 

-82 2 
COCTSBnHeT 8,4 X 10 CM • 

M30TOD 102258 

Ha pHC. 1~ npeACTaBneB TBDH'IRblll CD&KTp a -'18CTHil1 DOlly'leBRbiA DpB oony'I&BHH 

MBW&BH H3 Pa 242
HOB8MH 0 II C 9Bepraell 102 ~as B r • 200 Celt. B CD&ItTpe SHAHS 

rpynna a -'laCTHil c saeprHeA 8,01 :!:,.0,08 ~as. Kpssble pacnaAa HAep, scnycxaromHX a -

'ISCTBilbl C a&epraeA 8,01 :!:_0,08 ~as, nony'leBHhl& S R&SSSBCHMblX HSMepeBRliX C r •100 CeK 

H r •200 cett npeACTasneHbl Ha pHc. 4. O~paooTxa aTBX xpasblx DO M&TOAY BaBM&BbWRX 

KB8Ap8TOS ASeT AliB nepHOA8 DonypaCD8A8 cpeAB&e B3S8W8BB09 SBB'IeBB& T~•95:t_10 C&K. 

KpHsall SblXOAS aKTHSBOCTB c E 4 -8,01 :t_O,OS ~as npHseAeBa aa pac. 8. Ee ljlopMa B nono-
242 18 254 

lKeBB& OTBOCHT&IIbBO KpBSOII llliH p88KIXBB Pu (0 , 4n) 102 BSXOABTCH S xopo-

W&M COOTS&TCTSHH C paC'IeTBblMH SBa'leRHHMH AliH peSKJlHB Pu 
242 

(0 II, 5n ) 102 US • 

-32 2 
lloDepe'IB09 C8'18BB8 S M8KCByYM8 COCTSSliHeT 4,4 •10 CM • 

Pu 24 2 HOHSMH o 18 Mbl pe-JlnB DOATSeplKAeBBB TOro, 'ITO S ODbiTSX DO OODy'i&BBIO 

253 
rHCTpBpyeM paCDBA BSOTODS 102 1 ~hill DOCT8Sll8H ODhiT DO B80DIOA8HHIO a -pacna11a llo

-pacnalla HSOTODa 102
253

• Cym-
'!epBHX HAep Fm 

241 
, oopasyromaxca s pesynbTaTe a 

HOCTb ODbiTS COCTOBT S Cll&JlYK>IIleM, KpeCT C '!eThlpbMH COOpBBKSMB aTOMOS OTAS'IH DpH

SOilBTCll S KOll&OaTellbBOe jlSHlKeRH& TSKHM o6paSOM1 'ITO DOll KSX<Il&tll HS ASYX nonynpOSOil

BBKOSbiX AeTeKTOpOS
1 

pacnonolKeRBhiX DOll yrnoM 90° It OCR ny'IKS BOHOS1 DOD8ll88T rJOO'I&pell

BO TO COOpHHK C HSKODlleRHbiMH DOll CTpyeA rasa 8TOM8MB 0Til8'1H0 TO COSepmeHHO 'IBCThiA 

c~opaatt, ae nonanaiOwall noll cTpyro rasa. TaltBM o6pasoM, JtSlKAbtA as llSYX lleTexTopos 

perBCTpapyeT OA&y DOliOSB&y speM&BB p8CD81l ttalt nepBB'IHblX, TalC H STOpH'IHbiX Hnep, 

8 Apyrym DonOSH&y speM&HH - paCDSJl TonbKO STOpH'IHblX Bllep, DODSSWBX H8 DOSepX~_PCTb 

6 

• 

ll&T&KTOpa S pesynbTaTe OTAa'IB OT np&llWeCTSYIOWero a -paCD81l8, 3AeCb1 B 

/8/ 
DO perBCTp81lBB STOpH'!HblX npOllYKTOS S paoOTe , c6opHBKOM AO'iepHHX RAE 

CTSBTellbHS!I nosepXBOCTb CSMOro nonynpOSOilHBKOSOrO AeTeKTOpa, 3neKTpOHE 

SSOllliDS OTM8'18Tb0 KSKOA BS C~OpBBKOS BSXOABDC!I DOll AeTeKTOpOM S MOM8H 

TarO BAH BHOrO BMDYnbC8 1 'ITO ASSSDO S03MO)I{B0CTb 'leTKO paSAB'ISTb p8CD8) 

C B8SB8'1BT911bHOl\ npBM&CblO STOpB'!HbiX DpOAYII:TOS B TOllloKO STOpB'IHhlX npo~ 

/12,13/ 
HM&eT nepBOA nonypaCD8Jl8 OKOUO 2,5 MBB . H Ea , DO AaHHbiM pa6~ 

7,52:!:_0,08 ~aS1 'ITO BSXOABTC!I S XOpOW&M CornaCBB C pesynbT8T8MB BSWHX 

CBBTesy usOTona Fm 
241 

s peaxDBB Pu 
242 

( C 1 2 
, Sn ) Fm 

249 
• OnbiTbi nc 

AO'I&pBHX DPOllYJtTOS DpOSOilHnBCb npB aHeprHB HOBOS Q16 96 ~98 B 

Bcero ASYMB AeT&KTopaMB oh!no saperacTpaposano s aTBX onh!Tax 113 BMn: 

rael! 8,01 ~as B 29 BMUyllbCOS C saeprueA 8,11 ~as. Bo 8TOpB'IHblX DpOA~ 

perHCTpBp088HO 5 BMDYIIbCOS C aHeprael! 7,10 :!:.. 0,03 ~as, 7 BMDYnbCOS C 

7,40 :!:.. 0,08 ~a8 a 8 BMnynbca c aHeprHell 7,52:!:_0,08 ~a8. 

XOTB 8 npaMeBeHHOII cxeMe perucTpanau sTopB'IHhiX npOJlYKT08 He onpE 

nepBOil nonypacnaAa, HSnB'IBe 80 8TOpB'IHhiX DpOllyKTaX TOIIbKO 8b1WeyKS38HHl 

BMDyDbC08 (perBCTpHp088liBCb BMDYAbChl0 COOTBeTCT8YIOIIlBe 

OTB&CTB BX cooTaeTCTB&HHO K Cf 
245 

1 Fm 
250 

B Fm 
249 

; 

Ea > 6,8 ~as 

31jlljleKTBBHOCTb perHCTp8JlBB TOIIbKO BTOpB'IHhiX DpOAYKTOB COCT8BDH8T 

BRIO K aljlljleKTBBHOCTB perBCTp81lBH nepSB'IHhiX DpOilYKTOB. 

TaKHM oopasoM, HaoniOAeBBe 29 aKTOB pacDaAa c ucnycKaaaeM a -'lac 

:!:.. 0,03 ~9B B .nepBB'IHblX npoAyttTSX B 7 SKTOB pacnaAa C Ea•7,40 :!:_0,08 ] 

Hh!X DpOAYKT8~ cny)I{BT AODOliBBT&IIbHhiM DOATBeplKAeHB&M BAeHTBijlBKSilB~ SKT 
254 

E a • 8,11 :!:.. 0,03 ~9B KSK OTHOCliW&IiCH It B30TODY 102 • 

4 /18/ 
C y'leTOM Toro, 'ITO Fm 2 9 

1 DO ASHBhiM paOOThl , liBWb B • 40% 

253 
TbiBaeT a -pacnaA, Ba 118 "BMDyllbCOB 102 Mbt AonlKHbi oblnB 6bt saperuc 

• 10 pacnaA08 Fm 249. 

nony'ieHHO& 3HS'IeRBe 3 MOlKeT Ob!Tb OOYCD08D9HO CTSTBCTBKOII, HO He 

249 
'ITO Fm ucnh!ThlaaeT a-pacnaA a MeHbmell Aone cnyqaea, '!eM yxasaHo 1 

XoTa, KoHe'IHO, qscno saperucTpsp088HHbiX pacnaA08 AO'IepHBX BAep Heaenux 

BSH, 'ITO 8 nep8H'!HbiX npOAYKTSX Mbl BMenH 6onee ThiCB'IB BMDyllbC08 8 liB· 

6,8 no 7,5 Ma8, a 80 8TOpH'IHhlX - TOIIbKO rpynnbi c aaepra!IMB 7, 10; 7,40 

nony'ieHHbl9 ll8HHbl9 MOlKHO p8CCM8TpHB8Tb K8K ll00880'iHOe DOilT89plKA&HBe 

nos 102
254 

a 102
253

• 

HMelOIUH&CB a cneKTpax Ha pac. 1a, 6 rpynnhi a -qaCTHll c saepraeli 

no-BHAH~IoMy, o6ycno8D&Hbi pacnaAOM saoMepa Po 211 "' , .o6pasy10meroc 

7 
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88 Msa (n86op8TOp88>t CRCT&Ma J:OOPARBaT), Ua11:n R8J:onneaalil 8J:TRBRo

• p8BBbiA llRJ:.IIY R3M&p&BRlil no.uynpOBOAHRKOBbiM A&T&JtTOpOM 0 COCT8B-

rpynn8 a -'UICTRll c sRepraeA 8,11 ±.0,08 Mse, 3To 3B8'1&Rae coan8.Qa-

,10±.0,05 Mea, nony'l&88biM Ami 
254 

R30TOU8 102 0 CRBT93RpOB8880rO B 
15 254 /8/ 

N , 4n ) 102 • Kpaable p8cn8A8 RA&p, acnycxaromax a -'IBCTB-

±.0.,08 Mao npa 8&38BRCRMbiX OTAelllo8biX C&pRliiX R3MepeHRA C r -200 Celt 

·AeBhl 88 pac. 2, Cp&A8ee B3BeweR80& 3Raqeaae nepROA8 no.uyp8CU8Aa 
17 8/ 

XOARTClil B xopoweM cornacaa c AaBRbiMR p860T ' • KpRB8lil BbiXOAa 

,11 ±.0,08 Mse npeACT8Bn&B8 88 pac. 8. Ee cjlopM8 a nonolKeaae xopowo 

BbiMR 3B8'19BR>IMR Anlil pe8JtllRR C RCU8p&8R&M '19Tblp&X B&ATpOROB, 

0B8BR>t R30TOn8 102
254 

B M81tCBMYM9 p&81tllBB Pu 242 (0 le, 4n) 102 214 

82 2 
CM, 

I130TOn 102253 

9ACT8Bn&B TBnH'IBbiA Cn&JtTp a -'18CTBll0 nony'l&88b1A npa o6ny'I&RBB 

OBSMB 0 
18 

C aaepraeA 102 MsB H r • 200 Celt, 8 cneXTpe BBAB8 

c saeprBeA 8,01 ±.0,03 Mse. KpaBble p8cn8A8 stAep, BcnycxaromBx a -

8,01 ±.0,03 Mse, nony'I&BBbl9 B B938BHCBMblX B3MepeBRliiX C r •100 CeiC 

CT8Bn&Bbl B8 pBC, 4, 06pa60TK8 STBX KpHBbiX no M&TOAY B8RM98bWBX 

nepaoAa no.uypacn8A8 cpeABee B3aeweHRoe 3R8'1&8Re T!S"'95±.10 cex. 

BROCTB c Ea •8,01 ±.0,08 Msa npaeeneaa R8 pac, 3, Ee cjlopMa a nono-
242 I& 254 

KpBBOA An>t pe8KllRH Pu (0 0 4n) 102 RBXOARTC>t B xopo-

paC'IeTRbiMB 3B8'19RH>IMR nnst peaKURR Pu 242 (0 II 
0 

5n ) 102 ISS , 

-32 2 
B M8KCRMYM9 COCTBBnBeT 4,4 • 10 CM , 

,&BR>t TOro, 'ITO B OnbiT8X no o6ny'I&HBIO Pu 242 BORBMR 0 18 Mbl pe-
253 

B30Tona 102 , 6bln nocTaenea onbiT no aa6moneasro a -pacnana AD-
o 253 

, o6p83YJODlBXC>t B peaynbTaTe a -p8cnaA8 R30TOn8 102 , Cym-

T e cnenyromeM, KpecT c 'I&TblpbM>t c6opRRK8MR aToMoa oTn8'1B npa

m.aoe nBHlK&RHe T8KBM o6pa30M0 'ITO non lt8ll<nb1A 83 neyx nonynpOBOA-

' pacnonoJK&RRbiX noA yrnOM 90° K OCR ny'IK8 BOHOB, non8A89T flOO'I&pen

KOnneRBbiMJI non CTpyeA ra38 8TOM8MJI OTn8'1R, TO COBepweRBO 'IBCTbiA 

DlRA non CTpyro raaa. TaxsM o6pa3oM, xaJKAbiA H3 ABYX A&T&JtTopoa 

nonoeaay epeMeaa pacnan xax nepBH'I8biX, Tax a BTopa'IRbiX stAep, 

epeMeHa - pacnaA Tonbxo BTOPH'IHblX stAep, nonaewax ua noeepxaocTb 

6 

• 

A9T9KTOpa B pe3ynbT8Te OTA8'1JI OT npeAW9CTBYIOWero a -pacnana, 3A&Cb
0 

K8K H B OnbiTSX 
/8/ 

no perHCTp8UHH BTOpB'IBbiX nponyJtTOB B pa60Te , c6opHBKOM no'lepHHX stnep cnylKBT 'IYB-

CTBHTenbH8>t noB~pXHOCTb C8MOrO nonynpOBOAHHitOBOrO A9T9ltTOp8, 311&ltTpOHH8>t CX&Ma no-

3BOnRn8 qTM9'18Tb0 K8XOA 83 C6opBBKOB B8XOAHnC>t non A9T9ltTOpOM B MOM9HT perBCTp8UHJI 

TOrO BnH HHoro HMnyiibca, 'ITO naaano B03MOlKBOCTb '19TXO pa3nH'I8Tb pacnan nepBH'IHblX 

C He3B8'1HT9nbHOll npBM9Cb10 BTOpR'IBblX npOA)'ItTOB R TOITbiCO BTOpB'IRblX nponyxTOB, Fm 249 

/12,13/ /13/ BMeeT nepson nonypacn8lla OICOJIO 2,5 MBH B Ea 
1 

no naHHblM pa60Tbl > 

7,52±.0,08 Msa, 'ITO B8XOABTC>t B XOpOWeM CornaCHB C pe3yiTbT8T8MB B8WRX OnLITOB no 

CBBTe3y B30Tona Fm 
241 

a pealtUBB Pu 
242 

(Ct 2 
, Sn) Fm 249 

• OnbrTbr no aaomoneaaro 

no'lepBRX npon)'ICTOB npoaonBIIIICb npa sBepraa BOHOB 0 t I 96 MsB R r • 100 CeK, 

Bcero nayMB neT&JtTopaMa 6blno 3aperHCTpBpoaaao B sTax onb!Tax 113 RMnym.cos c saep

raeA 8,01 Mae R 29 HMnym.coe C saepraeil 8,11 MsB, Bo BTOpli'IHblX nponyKTax 6binO 38-

peracTpapoeaao 5 HMnym.cos c saepraell 7,10 ±. 0,08 Mss, 7 RMnym.cos c saepraeii 

7,40 ±. 0,08 Mss a 3 BMnym.ca c sHepraeA 7,52±.0,08 Mss, 

XOT!! B npBM9H9HBOA CXeMe perHCTp8URB BTOpR'IHblX npocyKTOB He onpeA&n51eTC51 RX 

nepaoA nonypacnan8, HSnR'IHe so BTOpR'IBbiX npoAyxTax Tom.xo BblweyxaaaHHblX rpynn 

RMnynbCOB (peracTpHpOB8ITHCb RMnym.Cb1 0 COOTB9TCTBYIOWH9 

OTB9CTH ax COOTBeTcTaeuao x Cf 245 
, Fm 250 

8 Fm 249 ; 

Ea > 6,8 Msa) no3aonSieT 

3cjlcjleiCTBBHOCTb perBCTp8URH TOnbKO BTOPB'IBblX npOAYKTOB COCT8BIT!l9T 1/4 no OTBOWe

BRIO K scjlcjleKTRBBOCTB peracTp8UHH nepBH'IBblX npOAYKTOB, . 
TaKHM o6pa3oM, aa6nroneaae 29 axToa pacnana c acnycxaaaeM a -'IBCTHU 8,11 ±. 

±. 0,03 Mss a .nepBH'IHblX nponyxTax a 7 axTos pacnana c E a •7 ,40 ::!:_0,03 Msa so BTOpH'I-

BbiX npOAYKTax cnylKHT nononaaTem.BbiM nonTeeplKneaaeM aneHTBcjlaxausa aKTHBHOCTH c 
, ~4 I 

E a "' 8,11 ±. 0,03 MsB lt8K OTHOCBWel!cst It B30TOny 102 

C )''19TOM TOrO, 'ITO 

TbiBSeT a -pacnan, sa 113 

24 I 13/ 
Fm 

9 
0 no A8HBbiM pa60Tbl 0 ITHWb B a 40% CITy'laeB HCnbr-

253 ;, 
BMnym.coa 102 Mbl nonlKHbr oblnB 6br aaperacTpapoeaTb 

• 10 pacnanoe Fm 249 • 

'ITO 

nony'I&HH09 3B8'19HH9 3 MOlKeT 6b!Tb o(iycnosneHO CT8THCTHKOii, HO He HCKniO'I9HO, 
249 113/ 

Fm HCnbiTbiBaeT a-pacnaA B M&Hbwea none cny'laes, 'I&M yEa3aHo e paoOTe • 

XoT51, KOBe'IHo, 'lacno aaperacTpapoeaHHbrx pacrranos no'lepuax Mep uesenaxo, uo, Y'IHTbr

BaSI, 'ITO B nepBli'IHbiX 1IpOAYKT8X Mbl RM9ITH 6onee TblCSI'IH RMnynbCOB B .t1Hana30H9 OT 

6,8 ao 7,5 Mse, a eo BTopR'IHhiX - TOITbKO rpynnbi c aaeprHstMH 7, 10; 7,40 a 7,52 Mse, 

nony'I&HHbie /l8HHbl9 MOlKHO p8CCM8TpHB8Tb K8K A008BO'IH09 nonTBepJKA&HHe CHHT938 H30TO

Il0B 102
254 

H 102253, 

HMeromaecH B crreKTpax SIB pac. 1a, 6 rpynnbi a -'IBCTHU c saepraeli 8,88 H 7,27 Mss, 

. I no-eana~IOMY 0 ooycnoen&Hbl pacnanOM H30Mepa Po 
211 

m • oopa3yromerocSI H8 npHM9CSIX 

7 



caasita a Maweaa. 3To nonTsep)KnaeT 3Ra'lesae nepaolt8 nonypacnll.lla llnH nassw 8,88 Mas 

TI-S .. 22 cex, aaxonsrweecSI s xopoweM cornaca& co 3B8'19RB9M 25 ceK1 nony'leBRhiM a 
/14/ . 211 .. 

pa!SOTe .• Ball cpysxnaa s0315y)KlleRBSI peaxusa nepena'la, npasonHWell It Po , JtaJt 

ssnso B3 pac. 3, pe3xo OTnB'I8eTCSI OT sana ¢ysxuall S0315y)KlleHBSI peaKllHll c &cnapes&eM 

H9liTPOROS B3 COCT8SBOI"O Hnpa, 

cl>os B pallose a -rpyllllhl c asepraell 8,01 Mes OT Po 2
ll'", xax uoxa3&IsaeT 

aaana3, np& aseprsa nosos ots 9e Mas Be npeB&IWaeT 10% s¢cjlexTa, OTHOClllll9I"OCSI 

x a30Tony 102
253

• 

H 

C uenb!O nof5aso'lsoro nonTsep)KnesaB Toro, "'TO aJtTHSHOCTb c E a • 8,01;t,0,03 Mas 
253 

T ~a 95 Celt OTHOCBTCSI K H30TOny 102 ' Mbl nocTaSHnH ODhiTbl no nony'leHHIO aTOI"O 

H30Tona S peaKDHH Pu~39 ( 0 18 , 4n) 102 
253 

• 

CyMMapH&Ill cneKTp a -'laCTHll, nony'leHB&IJI nilS! aseprall sosos 0 18 90 a 9e Mas, 

npencTasnea aa pac. 5a. r cocTasnBno 200 cex. Bansa 'leTxag rpynna a -'laCTBD c 

aaepraell 8,02;t,0,03 Mas, Kpasaa pacnana npaseneHa Ha pHC. e, 3H8'19HB9 nepaona 

nonypacnana T~ = 95 ;t,20 cex aaxonaTca s xopoweM cornacaa co 3Ha'leaseM TI-l ~ 

=95 !,10 cex, nony'leHHbiM s on&JTax no oeiny'leHRIO Pu 242 aoaaMB ou. 

<l>yHKUBH S036y)Kn9RHB 8KTBSHOCTR C Ea = 8,02 Mas npssenesa sa puc, e. Ee 

¢opMa a nono)Kease xopowo cornacy!OTCB c pac'leTHbiMH 3Ha'leBBBMB nna peaxnsa 

P 239 18 ) 253 -322 
U ( 0 1 4n 102 , nonep9'1H09 3R8'19RRe S M8KCHMyMe COCT8SnHeT 5,1 X 10 CM, 

npaCyTCTSYIOlllHe S CUeltTp9 Ba pac, 5a I"pynnbl a -'laCTRll C asepi"B9JI 8,88 H 

7,27 Mas, c nepaonoM nonypacnana o~tono 25 celt (puc. e) a MOBOTOHBOll ¢yaxuuell so3-

6y)Kn9HRB (paC, 7), UD-SUliBMOMY1 Kalt R B. Cny'l89 BOROS 
211m 

R30Mepa Po • 

0 1 6 
, of5ycnosn9Hbl pacnanOM 

TaltHM of5pa30M, see nony'leHR&Ie a~tcnepuMeHTa/lbHbie naaH&Ie csnneTen&cTsyJOT o 
253 

TOM, 'ITO U30Ton 102 aMeeT nepuon nonypacnana 95 !. 10 cex a asepra10 aaR6onee 

HHT9HCHSHOll rpynnhl a -'laCTUll 8,01 !, 0,03 Mas, no-sUABMOMy, aTa rpynna o6ycnosneB8 
249 /15/ 258 

pacnanoM sa so3f5y)KneHH&Ill yposeab Fm , alSo, no cacTeMaTBKe , R30TOn 102 
254 

aonn<en HMeTb 6on&wyJO aaepi"HIO a -pacnana, '19M B30Ton 102 • 

KaK sanae 1!3 cne~tTpos aa puc, 115 a 5a, He acKnJO'Ieao, 'ITO s 20-30% cnyqaes 
253 

pacnanos 102 Rcnycxa!OTCB a -'laCTHllbi c aHepraeil 8,0e !. 0,03 Mas, Onsaxo se-

nocTaTO'IBaSJ CTaTRCTHKa He n03sOnSieT cnenaTb ,(lOCTOSepBblX 3altniO'IeHail Ha aTOT C'I9T, 

Pacnan )1(9 c acnycKaaaeM a -'laCTHll c 

!Sonee '19M B 10% cny'laes. 

-

Ea > 8,10 Mas, ecns a HMeeT MecTo, To ae 

8 

I130TOD 102252 

252 
l130TOD 102 CHHTe3aposanCR llpB Of5ny'l9RHB MRWeBB B3 

CneXTP a -'laCTBll1 nony"'eBBhlll npa aaepraa aosos 9e Mas a 

Pu239 wosa 

r • 12 cex, 

p&c. 56. Kpashle pacnalla axTassocTa c Ea • 8,41 !. 0,03 Mas, nony'leHahle 

B3MepeRBSIX llpB r • 12 cex B r a 24 cex, npaseneBbl aa PBC, 8 • CpeliB 

aoe 3Ra"'ease nnSJ nepaona nonypacnalla cocTasnSJeT 4,5 !. 1,5 cex. Kpasag Bb 

aoc'rs c Ea • 8,41 !. 0,08 Mea npssenesa. sa psc. 7. Ee ¢opMa H nOJIOlK9RR 

HO xpasoll ShiXOna p98KllUH Pu 
2
U ( Ote , 4n ) 102 

253 
H8XOnSITCSI s xopoweM cc 

"19TBhiMB 3Ba'leBHSIMU nnSI peaxu&a Pu 239 
· ( 0 18 

, Sn ) 102 25 2 
nonepe'IH09 C 

-32 2 
CBMyMe COCT8BnS19T 1,e X 10 CM , Jlng nooaSO'IHOI"O nonTS9p)KneHBSI TOI"0

1 

252 
aMeeM ueno c pacnanoM H30Tona 102 , 15&In nposenea on&rT no Ha6n10ness~ 

248 
npOliYKTa Fm , KOTOp&Ill scnycllaeT a -'laCTBUbi c asepraell 7,85 MaE 

nocTaaosxa on&ITa 6&~na nonHOCTbiO aaanorB"'Ha nocTasosKe onbiTa no aatinJOJ 
254 253 

na no'lepHBX nponyKTOS H30TOnos 102 R 102 , 3ap91"BCTpBpOS8SS nepBR~ 

Tax 30 a -'laCTBil c saepraell 8,40 !. 0,08 Mas, Mbi nonyqan& npa perucTpan 

nponyxTos 8 BMnyn&ca c aaeprsell 7,85 !. 0,03 Mas. O)KanaeMoe 'lacno HMnyl1 

7-8, OTKnoaesae yXnaA&IBaeTCSI s CTaTBCTB"'9CKoe. Ho s cacTeMaTHKe a -pa 

aa !tpBSoll 3asscHMOCTB norapa¢Ma nepaona nonypacnana OT aseprus a -pacn 

B30TOnOS Fm TO'IJ:a1 COOTS9TCTSy!Om&SI B30TOny Fm 
248 

1 HeCKOnbKO OTitnOHSIE 
248 

He ucltni0'19H01 'ITO Fm np&Mepso s 50% cny"'aes ucn&IThisaeT aneltTpoHHb 

Boo6me, cneuyeT BM9Tb s ssny, 'ITO npa t.a6ope liOCT8TO'IHOll cTaTHCTHKB, per 

a -pacnana nepss'IBhiX B no'lepa&x Sllep no npenno)Keaaoll cxeMe n03sonSieT c 

onpenenSITb OTBOlll9HBSI sepOSITHOCTeJI a -pacnana B sneKTpOHHOI"O 38XSBT8 lin: 

Bllep, 

B uenoM nony'leBHble axcnepsMeHTa/lbBble naaa&re cssneTe/lbcTsyiOT o CBJ 
252 

uaa Pu 239 (OIB , Sn) 102 252 ,, B30Tona 102 , aMeJOmero T~~4,5;t, 1,5 ce 

E a • 8,41 !. 0,08 Mas. 

0f5cy)Kn8HBe pe3yn&TaTOS 

Pe3yn&TaT&I accnenosas&ll a30Tona 102
254

, on&caHHble s aacTosrwell paiSe 
254 • 

COI"nacy!OTCSI C np9)KBBMB naHHhiMB 0 CSOliCTSaX B30TOna 102 1 nony'I9HHblMR 
17 8/ 2 

Topss Mepa&rx peaxuall Ol1.Hl1 ' • CornacHo aTBM pe3y/lbTaTaM B30Ton 102 
/5/ 

ao 6onee CTaoanea, '19M sTo cnenosano B3 pa6oT A. fsopco a np. • 

253 
CsollcTBa B30Tona 102 , onpeneneHHble s HacToSJmell paooTe, TO)Ke oTnJ 

/8 4/ /8/ 
onacaHH&Ix s pa60TaX ' • OnsaKo y)Ke asTopaMB OTMe'lanocb, 'ITO sa6m 

9 

~---------------------------------



TO l10~TBeplK~89T aaaqesae nepao~a nonypacna~a ~ns naaaa 8,88 ~sa 

·~mueecs B xopoweM cornacaa co asaqeaaeM 25 cea, JIOny'leBBhiM B 

BkUHH B03~Y"'~esas peaxuaa nepe~a'la, npaBo~mneA a Po 211 m , xaa 

OTnH'I89TCS OT BH~B ¢yBkUHA B03~y~eBRB p98Kl1BA C BCnapeH&eM 

a -rpynnhl C 3HepraeA 8,01 ~9B OT Po 211m, KSK UOR83hlB8eT 

IIOHOB 0
16 

96 Mas He npeBblWSeT 10% s<!HPeKTa, OTBOCBII!ef'OCB 

'IHOI"O l10~TBeplK~9HHB TOI"O, 'ITO BKTRBHOCTb C E a • 8,01;!:.0,08 ~3B 
253 

HOCHTC!I K 1!30T0!1Y 102 ' Mbl l10CT8BHnB OilhiThl DO nony'leHH!O aTOI"O 

P/3 9 ( 0 19 • 4n ) 1 02 2 53 

KTP a -'IBCTIIU, nony'leHHb!l! ~l1SI aHepraA BOIIOB 0 l8 90 H 96 ~aB, 
5a. r cocTaanSJ.no 200 cea. Ba~sa 'leTKas rpynna a -'I&CTRU c 

Mas. Kpasag pacna~a npaBe~eHa Ha pHC, a. 3H&'IeHae nepROAS 

95 :!:_20 CeK HBXOAHTC>I B XOpOWeM COI"n&CIIII CO 3H8'19HHeM Tli • 
HHbiM B 0!1blT8X DO oony'leHR!O Pu242 HOII8MB o~e. 

YlKAeHH!I BKTHBHOCTH C Ea = 8,02 MaB npHBeAeHa Ha pac. a. Ee 

opowo cornacylOTcSI c pac'IeTHbiMU 3Ua'leHUSJ.MU AnSI peaauua 
253 

• Oonepe'IHOe 31I&'IeHUe B MSKCHMyMe COCT8Bl1SieT 5,1x10-S~M2 , 

B cneKTpe Ha puc. 5a rpynnhi a -'ISCTRU C 3Hepruel! 8,88 B 

nonypaCU8A8 OKOno 25 CeK (puc. a) H MOIIOTOUUOA: ¢YHKI1Hel! Boa-

Q-BHAHMOMy, K8K B B cny'lae UOHOB 0
1 6 

, ooycnosneHbl p&Cl18AOM 

BCe nony'leHHbie 3KCnepaMeHT81lbHble ABHHb!e 
53 

CBHAeTel1bCTBYIOT 0 

HMeeT nepao~ uonypacnaAa 95 :!:. 10 cex a aHepra10 Ha116onee 

a -'IBCTHil 8,01 :!:. 0,03 MaB. no-BUAHMOMy, 3T8 rpynna ooycnoBnesa 

249 /15/ 258 HHb!l! YPOBeHb Fm , Hoo 1 DO CHCTeMSTUKe 
1 

B30TOU 102 

254 a -pacnaAa, 'leM aaoTon 102 • 

9KTpOB HB pac. 16 H 5a, He HCKillO'IeHO, 'ITO B 20-30% Cily'IaeB 

K&!OTCSI a -'ISCTHilbl c aseprael! 8,06 :!:. 0,08 ~aa. O~Haxo He-

a He l103BOUSieT CAel18Tb .[(OCTOBepHblX 38Rl1!0'I9Hal! HB 3TOT C'leT, 

He~1 a -'1{8CTHll C 
Ea > 8,10 Maa, ecna a a MeeT MecTo, To He 

Be B. 

8 

• 

H30TOD 102252. 

li30TOU 102
252 

CHIIT83!IpOB8IlCII npa 00ny'181IBJI MJIW8BJI Jl3 Pu238 ROJISMII ota • 
CnexTP a -'laCTau, nony'leHHhiA: up& aaepra• aosos 9a ~as • r • 12 cex, npaBeAea sa 

pac. 56, Kpaahle pacnaAa 8RTRBBOCTB C 
Ea • 8,41 :!:. 0,03 ~aB, nony'leHBhle B HeaasacaMhiX 

aaMepesasrx npa r • 12 cea a r • 24 cea, npaBe~eSbi aa pac. 8 • Cpe.llaee B3aeweH-

Hoe 3Ha'leaae AnSI nepao.11a uonypacna.lla COCT&BnSieT 4,5 :!:. 1,5 oea. KpaaaSJ. BLIXO.Ila aaTaB-

IIOCTR C Ea • 8,41 :!:_ 0,08 ~8B llpHB8JleBa Ha pac. 7. Ee <jJOpMa a l10JIOlKeHae OTHOCaTe1Ib

HO apasoA: BblXO.Ila peaausa Pu 
238 

( 0
18 

, 4n) 102 
253 

saxo.llHTCSI B xopoweM cornacaa c pac

'I8THblMa 3B8'181IHSIMB .llllSI peaauaa Pu 
239 

(0 19 • So) 102 252 • nonepe'IHoe Ce'leaue B Maa-
-32 2 

CaMyMe COCT8BnSI8T 1,a X 10 CM • .nns .llOOSBO'IBOI"O IlOATBeplK,IleHBSI TOI"O, 'ITO Mbl 
252 HMeeM Aeno c pacna.llOM aaOTona 102 , 

ISbin npone.[(eH onbiT no aa6nro11eaaro .llO'Iepaero 

18 13/ 
248 

npoAyKTa Fm , aOTopbii! acnycxaeT a -'I&CTHI\hl c asepraell 7,85 ~SB ' • 

nocTaBOBaa OilbiTa Ohlna nonBOCTblO 81I8!10I"B'IB8 IlOCTSHOBKe Ol1b!T8 no H80!1IO.Il8HB!O pacna-
254 253 

AS AO'IepHaX UpOAYRTOB R30TOUOB 102 B 102 • 3apef'aCTpBpOB8B B nepBH'IHhlX npOAYR-

TAX SO a -'laCTBlt c aHepraeA 8,40 :!:. 0,08 ~sa, Mbl nonyqana ups peracTpai!HB .llO'Iepaax 

npOI1YltTOB 3 aMnyilbca c ssepraell 7,85 :!:. 0,08 Msn. 0lKUI1&eMoe 'IHcno HMnynbcon paaso 

/15/ 7-8. OTKnoaesae yKna.llbiBaeTCSI a CTSTBCTB'Iecxoe. Ho B CHCTeMaTsxe a -pacna11a 

Ha KpanoA: aanacnMOCTB norapa<!>Ma nepao.lla nonypacna.lla OT asepraa a -pacnaAa .llHSI 

B30TOUOB Fm TO'IK80 COOTBeTCTBYIOWAB B30TOUy Fm 248 
, HeCROnbRO OTKilOBSieTCSI BHB3, 

248 

He HCKniO'Ieso, 'ITO Fm npaMepao B 50% cny'laen acnbiTbiBaeT aneaTpOHHbiil aaxaaT. 

Booowe, cneeyeT BM8TL B BHAY) 'ITO IlpH hBOOpe .ll0CT8TO'IHOI! CT8TBCTHRB
0 

pef'HCTp8UHSI 

a -pacnaAa nepBR'IBhiX a .llO'IepHHx H.llep no npe.llnoJKeaHol! cxeMe n03BOn51eT o'leHb 'leTKO 

onpeAenSITb OTHOmeHaSI BepOHTHOCTeA: a -paCH8.1l8 R SHeKTPOHHOI"O 38XBBT8 AnB AO'IepBHX 

SI.Ilep. 

B nenoM nony'leBRLie axcnepsMeHTallb&hle .llBHHbie CBH.IleTem.cTBY!OT o CHHTeae B peaa-
252 

1\BH Pu
239 

(01
8 

• Sn) 102 
252 

H30TOna 102 • BM8IOWero ;, T~ z4,5:t. 1,5 CeK B 

E a a 8,41 :!:. 0,08 Man. 

OIScyJKAeHae peaym.T&TOB 

254 . 
PeaynbTBTbi HCcneAOBSIIHA H30TOna 102 , OUBCSHHble B HSCTOBI!lel! pa~oTe, XOpOWO 

254 . 
COI"l18CY!OTCSI C npeJKHBMB ASHHbiMB 0 CBOI!CTBSX B30TOU8 102 , nOny'leHHblMR B naoopa-

/7 8/ 254 
Topaa H.llepHbiX peaaual! OHHH ' • Cornacao aTRM peayllbTSTSM aaoTon 102 3HB'IHTenL-

Ho oonee CTaoanea, '18M aTo Cll8.1lOBano R3 paooT A. raopco H 11p.151• 

253 
Csol!CTBS H30TOU8 102 , onpe)leneaHble B H8CTOS1In8ll pa~oTe, TO*e 0Tl1R'I8IOTCSI OT 

/3 4/ /8/ O~C~BHbiX B paoOTaX ' • 0AH8KO yJKe 8BTOp8MB OTM8'18l10CL, 'ITO II&OniO.Il88Mhll! 

9 



252 
scjl<j>eKT Mor IShiTb ca>~aau c pacrraAOM RaOTorra 102 , 3uaqeuae rrepHOAa nonypacnaAa H 

saeprHH a -'laCTHil ( 2 < T% < 4 0 ceK, E a • 8,9 ±. 0,4 Msa) a rrpeAenax omR60K coarra-
- 252 

AaeT c ASHHbiMH aacTo>~men pa6oTbi AJTll aaOTona 102 ( T% • 4,5 ±. 1,5 ceK a 

Ea m 8,41 ±. 0,03 Msa), 3aBblW9HHe 3H8'19HHll sueprHR a -'IBCTHil MOrno 6b!Tb Bbi3BBHO 

MBTOARKOA npeAB8pHT9llbHOA o6pa60TKH cjlOT03MynbCHA rrpH HCOOnb30B8HHH HX BHyTpH KBMepbl 
. -5 

llBltnOTpOHa ripB BaKyyMe • 10 TOp, B CBSI3H C aTIIM CJTeAyeT OTMeTRTb 1 'ITO H8 310-caa-

113/ TBMeTpOBOM llHKnOTpOHe 0JJ5U1 6binH .li9T8JTbHO HCCH9AOB8Rbl CBOfiCTBa R30TOna Fm 24 ' 

pa6oTa no CHHTeay KOTOporo rrpOBO.liHnacb B MoCKBe OIIHOBpeMeHHO C pa60TOA ITO CHHTeay 
. /12/ 

102-ro aneMeHT8 1 ripR'IBM TBKH<e C RCITOnb30B8HReM <jlOTOSMynbCHH , nony'IBHH09 B pa-
/13/ 

60Te aua'leuae rrepHo.na rronypacrraAa T %= 160 ceK xopowo cornacyeTcll co aaaqeua-
/12/ 

eM rrepHo.na rronypacrraAa T% = 150 ceK, rrony'leHHbiM a pa6oTe • O.nuaKo aaMepeHHll 

aaeprua acrrycKaeMbiX a -'laCTRil rroKaaana, 'ITO oaa cocTaan>~eT ae 7,9 :t_0,3 Msa, a 

7,52 ±. 0,03 Mas, He HCKJTIO'Ieuo, 'ITO H a cnyqae 102-ro aneMeHTa, R a cnyqae Fm 249 

B orrpe.neneHHH :'JHeprHR a -'18CTHil 6hin8 CHCT9M8TH'I9CK8ll OWH6Ka 1 CBli38HR8ll C onpeAene

HRBM TOpM03HOli CITOC06HOCTB <jlOTOaMyllbCHH, 

- 102252, 253, 254 Bonpoc o noaMo>Kaou .none ane~tTpoHaoro aaxaaTa uaoTonon Tpe6y-

eT crreuuanbHoro accneAonaHHH. EcnH AOrrycTHTh, 'ITO 'IBTHo-'leTHbie B30TOnbi 102
252 

H 

102
254 

He HCObiTbiBil!OT B 3l!M9THOil .none anBKTpOHHbiii 34XB8T, TO aKCTp800liHpOB8HHOe 
253 

aua'lellHe rrapnuanbi!Oro rrepnoAa rronypacrraAa AnH H30Torra 102 c E a =8,01±.0,03 Mas 
253 

cocTaBHT • 3 MHH 6ea y'leTa noaMo>Kuoro <~anpeTa, TaKBM o6paaoM, aaoTon 102 , rro-

BHJ:IRMoMy, npn~epuo a 50% cny'<aea BCnbiThiBBeT aneKTpOHHbill aaxaaT, Bonee KOJTB'IBCTBeH

Hbie 3l!KJT10"19HHH MoryT 6biTb CA9H8Hbl nBWb nocne npOBBABHHll Orrb!TOB no Ha6JTIO.li9HHIO npo-
252 253 254 

AyKTOB 3n9KTPOHHOrO 38XB4T8 H30TOITOB 102 1 
' , 

3 a K n 10 'I e H H e 

' B 3&KniO'<eHHe aaTopbi C'IBTaiOT ueo6xonHMbiM rro6naro.napHTb KonneKTHB llHKnOTpoua 

Y-300 &o rnaae c B.A. 3arepoM H 11.A. lllenaeBbiM aa o6ecrreqeuxe 'IBTKOli pa6oTbi ycKopa-

TenS! C BI.·IDeABHHbiM rry'IKOM HOHOB, ABTOpbl 6naro.napHbl K.A. raapHnoay H IO.C. KopOT-

KHHy 38 H3rOTOBlleHB9 yCTOA'IHBbiX nOll BbiCOKOHHTeHCHBHbiMH rry'IKBMH HOHOB MHWeHeil, 

A.M. Cyxoay H n.n. 4enHOKOBY 38 paapa60TKy BbiCOKOCT46RnbHOfl 3JleKTPOHHOil arrrrapaTyphl 

B A.r. Benoay 3a noMOIUh B uanaAKe anrrapaTypbi H npoaeAeHBR R3Mepeuaii, 

,-/ 

10 
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252 
cs>Jaau c pacrraaoM aaOTorra 102 • 3aaqeaae nepaona nonypacnana a 

an ( 2 < T 'h < 4 0 cex, E a= 8,9 ±. 0,4 Mas) s rrpenenax owa6ox cosrra-
252 

HBCTO>IIUeii pa6oTbl nn>J B30TOIIB 102 ( T 'h • 4,5 ±. 1,5 CeK B 

3 Mas), 3ashiiUeuae aaa'leHH>I aaepraa a -'IBCTHU Morno 6b!Tb Sbl3SBHO 

apaTenbHOll o6pa60TKH Ij>OToaMynbcal! rrpa acnonb30SBHHB ax sHyTpB KBMepbi 
-5 

axyyMe • JQ TOp, B CS>I3B C aTIIM cnenyeT OTMeTHTb, 'ITO HB 310-caa-
113/ 

OTpoue Ollfll1 6binB neTanbHO accnenosaHbi csollcTsa B30TOna Fm 249' , 

y xOToporo rrposonanacb s Mocxse onaospeMeHHO c pa6oTol! no CHHTeay 
. /12/ 

, !1pH'I8M TBK"(e C HCI10nb30S8HH8M Ij>OTOaMynbCHi! , flony'leHHOe S pa-

e rrepaona rronypacrraaa T 'h= 160 cex xopomo cornacyeTC>I co aaa'leHa
/12/ 

acrraaa T 'h = 150 cex, rronyqeHHbiM s pa6oTe , Onaaxo aaMepeHa>J 

a -'IBCTHU 110K83BJIB, 'ITO OHB COCT8SJI>I8T He 7,9 ±.0,3 Mas, B 

He ncxmoqeao, 'ITO n s cnyqae 102-ro aneMeHTa, 11 s cny'lae Fm 249 

a -'IBCTHU 6biJ18 CBCT8M8TB'IeCK8>1 OWB6Ka, CSli38HH8ll C OIIpenene

llOCOOHOCTH Ij>OTOaMyJibCHH, 

3~10*HOll aone aJieKTpOHHOrO 38XS8T8 H30TOIIOB 102
252

• 
253

• 254 
Tpe6y

nccne!IOBBHH>J, Ecna norrycTHTb, 'ITO '18THD-'IeTHbie B30TOI1bl 102252 a 

biB<110T S 31lM8TI!Oli aone aneKTpOHHblll 38XSBT, TO aKCTp8110JIBpOS8HHOe 
253 

11oro rrepuoaa rronypacrrana nnll B30Torra 102 c E a =8,01±.0,03 Mas 

253 6c3 yqeTll ll03MoX<Horo darrpeTa, TaxaM o6paaoM, aaoTon 102 , no-

HO 11 50% cny'laes BCIIbiThtsaeT anexTpOHHbrll aaxsaT, Eonee xon B'leCTBea

wryT 6bcTb caenaHbi JIBmb rrocne nposeaeHHll OIIbiTOs no Ha6moneHBIO npo

ro 38XS8T8 H30TOI10S 102
252

• 
253

• 254 

3 a K n 10 q e H a e 

e 8BT0pb1 C'IHTBJOT He06XOLIHMbiM no6naronapHTb KOJ!neKTHS UHKnOTpOHB 

E,A, 3arepoM a H.A. lllenaeBbiM aa o6ecneqeuae 'leTKOll pa6oTbi ycKopa-

M ny'IKOM BOROS, ABTOpbl 6naronapHbl K.A. raspanosy H IO.c. KopOT-

eHBe YCTOii'IHSb!X IIOLI Sb!COKOBHTeHCHSHb!MB IIY'IKBMH BOROS MBWeHell, 

fl, ~enHOKOsy 38 pa3p800TKy Sb!COKOCTBOBnbHOH 3Jl8KTpOHHOil 811118p8Typh! 

noMOWh " HaJianxe annapaTypbi a nposenenaa aaMepeuaii, 
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