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.QpyHH B.A. P7 - 10359 
Aeane3 aKcnepeMeHrallbHbiX aaHHbix .Qy6Hbi 2~9 Eeprre 260 no CHHTe3y Kyp'laTOBBll a lltlepHoli peaKUHH Bk( N,4n) Ku 

8 lltlepuoil peaKUHH 
249

Bit( IS N, 4n) 
26

°Ku CHHTe3HpOB8H H30TOn Kyp'laTo

BHll(aneueHTa 104), HCnbiTbiBSIOIUHil CnOHT8HHOe aeneHHe C T~ = 90 ;!:_ 20 MC, 

'ITO HSXOtlHTCll B XOpOIUeM COI"nSCHH C tl8HHblMH npelKHHX pa60T 0115111, 
AHane3epyiOTCll orpeuarellbHbie pe3ynbT8Tbi pa6oT 6epKneeBcKoil rpynnbl 

( CWA) no noHCKY cnoHTaHHoro aeneHHH 26° Ku H yKa3biBaiOrcs HCTO'IHHKH 
OlliH60K, 

fipenpKHT 06beAKH8HHOrO KHCTKTyTa HAepH~X KCC~eAOBaHK~ 

,ll,y6Ha 1977 

P7 - 10359 
Druin V.A. 

Analysis of Experimental Data Obtained at 
Dubna and Berkeley on the Synthesis of 
Kurchatovium in the Nuclear Reaction 

249Bk ( ISN, 4n) 260Ku 

In the nuclear reaction 249 Bk( 15 N,4n) 26°Ku the 
kurchat~vium isotope (element 1~ ) was synthesized that 
undergoes spontaneous fission with T~ = 90 ± 20 ms. 
This fact is in good agreement with the data of previous 
JINR papers. 

Negative results of the Berkeley group (USA) on the 
search for 26°Ku spontaneous fission are analysed and 
the sources of errors are indicated. 

Prepriot of the Joint Institute for Nuclear Research 

Dubna 1977 

B TeqeHHe pH~a neT E OHHM HSyqaeTcH crroHTBHHoe nerreH~e 

B80TOUOE KypqaTOEHH- 3~eueHTa I04,DTKPHTOro B nyoHe B I9n4 ro~y 

[I] • llorryqeHa OdWHpHaH HH~pMBUKH 0 rrepHOASX CllOHTBHHOro nerre
HM KBK qeTHHX, TBK H HeqeTHHX ~30TOITOE KypqaTOEHH E illilpOROM 
aHBUB80He MBCCOEHX qkfcerr (OT 253 no 260), qTo ll03EOnHRO YCTBHO
EHTL HOEJD 3BKOHOM8pHOCTb B 33M8H8HHH CTBdHnLHOCTH Hnep no OTHO
W8HHV K 8TOMJ EH~ pacnana (pHc.I). BUn HBROrrrreH 6orrbWOR OllHT 

A8T8KTHpOE8HM H HA8HTH~HKBUHH ROpOTKO~EJmHX CllOHTBHHO ~enHmHX
C.Il BKTIIEHOCTeil, o6p83JlOUUfXCH E HnepHHX peBKQHHX C THlK8nHMH HOHB
Mll, 

HeCMOTp.ll HB TO, qTo K HBCTOHI!IeMy EpeMeHH 113EeCTHO yJKe 

9 H30TOUOE KJpqaTOEIIR, OC060e M8CTO cpeaH HIIX 38HHM88T 26°Ku 
(TI/2 = 0,1 C). .I{JIII 8TOro IIM8!0TCH CEOH OCHOBBHllil. 

Bo-rrepB!iX, HM8HHO C 260J<u CBSI3HEBIOT OTRpHTHe RypqaTO-

EHR:j 

BO-BTOpHX, HCTOplfqecRH- 3TO rrepBOe R~pO,CBOHCTBa KOTO

poro OKB8BRIICb B rrpOTIIEOpeqlllf C npe~RB3BHH.IIMH CHCT8MBTHRH rrepKO

~OB CllOHTBHHOro ~erreHHR, YCTBHOBR8HHOR ~JIII Hnep C :C OT 96 no 
102. (pHc.l). 3TO OTKROH8Hlle E 100 THCHq pas E CTOpOHY 6orrLwero 

SHaqeHIIR TI/2 (O,I c BM8CTO ro-6c) liMeeT rrpliHQHUIIBnbHOe 
3HBqeHHe C TO~ll 3p8HHH HOBHX 38KOHOM8pHOCT8R B CHCT8MBTIIK8 If, 

cne~OEBT8RbHO, 0~8HKH CT06HnLHOCTH donee THlK8nNX Hnep (~~104). 
YKa&aHHHe o6cTOHTerrbCTEa .llBHRHCL orrpe~e~H B 

"COMH8HHHX" 6epKnH8ECKOR rpyrrnu OTHOCliT8nDHO nocTOBepHOCTH 

CBOHCTB 260~ HaM~eHHHX B nyOHe. IToneMEqeCKH8 BHCTynneHHH 
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A.rzopco z ~. rrpMHHn~ oco6eHHO ocTp~ xapaKTep nocne Toro, KBK 
E 1968 roey E EepKnz 6Hn HsyqeH ol-pacrraJt HeKOTOphlx HeqeTHb!X 
lf30TO::rOE KypqaTOBl1li [ 3] • J3epKJI~e.ECKrut rpyrrrra rrpeJJ:ITp~MMana 
HeCKOnbKO IIOITbiTOK 3aperHCTp~pOE8Tb CITOHTBHHOe D;eneHII8 260t<u , 
KOTOphle oRasamrcb c5esycrre!IIHbiMII. H1I11te Mhl ITO!IbiTaeMCJI npoauan~sH
poEBTb rrp~qlJHH 3T~X Heyu;aq. 

KpaTKaH CEOD;K8 OCHO.EHblX rry6nHRaUMn 0 H86JIDD;eH~H 26°Ku 
B ny6He H H8Ha6HDAeHHH ero B EepKHH ITp8ACTaBHeHa B Ia6HH~e. 

H3 T86JIMUH, E qacTHOCT~, EHnHO, qTO .E03p8MeHH.II 6epKnHeE
CKOU rpyrr!Ibl npoTHE pesynoTaToB, rronyqeHHhiX n DY6He. Ha nep.EoM 
3T8rre OCHO.Ebi.E8nl!Cb JI.Ifllib H8 rp~zqecKHX 3KCTp8ITOnKUHJIX. Ha ETO
poM 3T8rre ITO.IIEHnJaCb CCbiJIKH H8 pa60Thl, KOTOpHe He orry6nHKOE8Hbl 
Il811t8 B EHD;e rrperrpHHTOE. H, H8KOH8U, Tp6THA 3T8IT X8p8KT6p1!3J6TCJI 
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lli!CJIO H6HTpOHOB 

CzcTeM8THK8 rrepHOD;OE CIIOHTBHHOro u;eneHHH qeTHO
'I8THblX JID;ep E 38EHClfMOCTH OT 'IHCJIB HenTpOHOE E 
JIIijle '1;F =f(N) • 
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Ta6Mna 
HcTopBJI npo6neMhl 260ro4 

HaOJID,!!eHHe (Av6Ha) HeHa6nmteHHe (EepKnn) 
1964 242?H + 22Ne 1967 3KCTpBIIOnffUHJI (pHc.l) 
-SF T -:0 3+0 Ic - TI/2 <.I MKC [?] 

• I/'1:" • - • ( 5 ~YHKUHR .EOS6yzu;eWf.II. E IO pas MeHbme, qeM naHHble 
DepeRpecTHHe o6nyqeHBJI[I]. DY6Hhl). 

1969 242pH + 22Ne 1969 Z4tfJft+18o · Z4tbn+ J.tiO 
-SF T -IOOt50 uc - Tr;2 = IOO'Mc He Ha6mHJ;aeTCJI 

.rm 

'I/'1:" - 6-'0,2 H6apH. 
259I04,$F(20%),3c "••• HBM KBEeTCJI 6onee .E3pO.IIT-
~yHRUBH .Eos6yzu;eHBJI HUM, qTO rrepaou; nonypacrrana 

frno.Eoe pacrrpeu;eneHae 260104 HBXOD;HTCJI E MHKpoceKJHJt-
2,4]. ] HOM HHTep.EBne" [8 

Report UCRL -Ie7I4,I969 
(He OIT.V6nHKO.EBI! 

'b(OV'J"( ,2n)"'vol04 
SF • 5 uc (.EMecTo 

.!21§ "'"ui04 HMeeT TI/2 ~I c 
a HC!IbiThi.EaeT of. -pacrran; (Heo
ny6nHKOEaHHUe naHHhle OK-PHillltC
KoA na6opaTOpHH). 

IOO c c9rnaqHo aKcTpa
nonauaa) L5] lpHc.I). 

r.Ca6opr.JloKJI8Il B Eaneu-Eane
He [9] • 

1975 246cn,+ !80 ~ (OKTJI6pb) zq':1BK ~0N • 
- SF ,80±20 Me ~ =I,5Hc5 Boo6me HeT KopoTKOlKUEYllll1X 

yrnoBOe pacnpeu;eneHze, aKTH.EHocTeA 
<l!YHKUHR .E036y-&D;eHB.II ( 6) • fit ~0, 7 H6apHa ( I0 1 • 

l2Z,2 (anpenb) 249JiK + 15N l2Z§ (Maft) zq~K--+ 10N 
SF ,"-'80 MC ~ =5 H6 SF. 20 MC 6 = 12 H6 

ijeT I00 MC H 80 MC 
(G~0,3 H6) "0.KOHqaTeJ!bHOe 
Qe~eH~e ~onpoca o6 aneMeHTe 
104" liiJ. 

!27.2 (ceHTJI6pb) Z45BK + ~N 
(HBCT~B.II pa6oTa) 
SF • 90 YC 6 =6 H6) 

19?6 (ceHTJI6pb) r.CH6opr H np. 
- "Kpri!TepHH 0~!\I)lfl'WI XHMH'IeCKHX 

aneYI£ITO.E" LI2J. 
"leTeKTHPYJI cnoHTaHHoe u;ene
HHe z HSMepJIJI nepHon nonypac
nau;a, HenoSH noKB3BTb ZH A 
CHHT83HpyeMOro .!Inpa". 
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rroeyqeHHCM npoTI'!EopeqHmnc D;aHiruX [IO, II] H HX rrpousEOlibHo! I'!HTep
npeTaUMen. Eorree qeM IO-rreTHHH HCTOpHH "npo6rreMH 26°Ku" He saEep
rneHa D;O CI'!X rrop, HeCMOTPff HB rrpeTeHUH03HOe H83E8HI'!C D;ORliBD;a 
A.rnopco Ha KOH~epeHUHH ITO H~BM, Yll;BliCllHHM OT CT86Hli~HOCTH 1 B 

Mae 1976 roD;B ("ORoHqaTe~Hoe pemeHHe Bonpoca o6 arreMeHTe 104"). 
B ceHTH6pe 1976 roaa E Av6Hy 6hlrr nparrrameH B rm<recTEe 

Ha6l!DD;8TenH CO'l'pyD;HHK ~aOopaTO.PHH HM.3.~oypeaca H.HzqRe, yqacT
HHK MBftCKI'!X (l976r.) OIThl'l'OB B EepKnH, HHTepnpeTHpOBBHiillX B D;OKl!a
D;e A.rHopco (II} • B ero IT.PHCYTCTBI'll'l HBMI'l B 3KCrrepi'!MeHTBX HB yc
KO.PHT6l!e nHP OHHH 6Hrro eme pas rroATBegxneao Hal!Mql'le~o,I c 
BKTHBHOCTH, o6ycrroErreHHoi pacrraD;oM 26 Ku B rrpoD;yRTax 06JIYqeaRH 
249BK HOHaMH 15N • 

HHXe H3liBraDTCH pe3yliE>TaThl 3THX OIThiTOB, npOEeD;eHHhiX B 
Av6He, E COITOCTBBl!eHHH C D;8HHHMH EepKliH (Maft l976r.) [II] 

I. 3KCIIEPliMEHT.A.1II:HAff MEI'0.11klRA H PE:3YJI1TATbl 

B SKCnepHMeHTaX ITO CHHTeSy TpBHCypBHOBHX'srreMeHTOB C IIO

MO~bll THEellhiX HOHOB ~pa - rrpo~yKThl peax~HA OT~enHDTCH Ot HCXO~HO
ro Ee~eCTBa MHW6HH 38 cqeT nepeztaqz KMITYlibCB HaJieTaDU~el qacTzue~. 

~nee BTOMhl OTD;aqz ynaB1IHBBDTCH TeN H1I.Irf HHHM cnoco6oN H nepeHo
CHTCE R D;8T8RTOpBM H31JYqeHHH ztng aHaliH3B (onpe,IterreHKH) HX pBitHO
aRTHBHhiX CBOiCTB. 

Cl!O!HOCTb SKCITepHMeHTOB 3aKmoqaeTCH B C031lBHBH yc1IOBI'lft, 

npH KOTOphiX pOlib <fJoHOBHX BKTHBHOCTeft CBe,~teHB .ItO MBHHMJMB. EC1IH 
peqb HAST 0 lt01IrOKHEymeM <fJoHe npH perHCTpBUiflf CITOHTBHHOro tterre
HHH, TO HA881ILHOI npenP'l'BBRaeTCH TpaHCITO.PTH.PYDmBH CBCTeMa C 6ec
KOHe'IHO ll1IHHHOft rreHTOI- COOpHHKOM aTOKOB OT~aqH.B 3TOK cnyqae 
"ztorrro~BYUIHI" <fJoH pacnpe,~tenaeTCH HB 6o~wol IT1IOUIBitH TBK, !JTO 
ero yD;el!bHBH BKTHBHOCTb HB eltHHHUY noEepXHOCTif D;eTeRTOpB OCK01I
ROB CTBHOBHTCH npeae6peaHMO M81IOfl. 

HeoD;HOKpBTHO O'l'MeqB1IOCL [1,2 6] a qTo B OIThiTBX ITO CHHTe
sy 26°Ku npB o6nyqeHHH _Z42pi.A HOHBMif ~2Ne H H30TOITOB KDpHII .lrfOHB
MI'l I 6 ,18o oD;HoBpeMeHHo B peaKUifHX rrepeD;aqa BOSHHKBDT, no Kpai

Hel Mepe, A£e "<fJoHOBhle" (T.e. 38~1l;HHilUIH8 D;eTeKTH.POBaHHe 

rvO,I-c 26°Ku.) BKTHBHOCTH: 2 !itn,. TI/2 = 13,7 uc, 
256F'tn, T1; 2 = 2,7 qaca. CeqeHHH ax o6pasoBaHHH cpaBHI'!Mhl H1IH 
D;axe npeBOCXO~T Be1JHqBHy ceqeHKH peaKUHH CHHTeSa 104-ro 
arreMeHTa. 
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AllpMpH MOliCHO 6hll!O Olltlfll;8Tb 1 'ITO ITpH rrepeXOD;e OT 
2~ R 249BK ceqeHHe peaKnHH aepeD;aqz, rrpi'!Bo~meft K o6pasoBaHH~ 
256~m, H81'!60l!ee onaCHO~ qoHOEOft BKTHBHOCTI'l~-E KOM6HH8UI'll'l 
249BK + I 5N OyD;eT 6orrb~e. qeM E CJIY'Iae 24~ + 180. PaHee Mhl 
fRB3hiBBliH [6] 1 'ITO pa60T8 C K~HeBO! MHilleHbD ITOTpe60E8li8 cy
mecTBeHHoro H3MeHeHHH MeTOAHKH ITO cpaBHeHHD C HCITOlib30BaHHOft B 

ODhiTaX C ITliYTOHHeM. 3TO CBH3BH0 1 B rrepByD oqepeD;D, C pOCTOM ce
qeHHH o6pa30BBHHH 206hnH8 KD.PHH. 

3aMeHB 8-MeTpOBOI l!eHThi-TpaHCITOpTepa, HCnOl!b30BBHHOH B 

OIIHTBX C ITliY'fOHI'!eM [ 2} 1 HB 300-800-MeTpOBYil rreHTY IT03BOliHJia 
J!sBeBRUIUf 24trrn+ I 80 HBileZHo BhiD;eliHT~ "'O,I-c BRTHBHOCTb 
2 Kv. rrpz HB1IH'IHH SHB'I.IrfTe1IbHoro D;onrom~Bymero <fJoHa [ 6] • 

TeM ae MeHee,B rrepBoi cepHH ODhiTOE no o6rryqeHHil 249BK 
830TOU B EepKnH [10] l'lCITOlib30BBliBCb ycTBHOBKB C D;1IHHOH c6opHHK8 

BCei'O 11.1rf~ 0,8 M, a B ITOC1I6~DmeM - 30 M (II] , 'ITO npeD;CTaEIIII
eTOH COBepmeHHO HeY!lOB1I6TBOpHT6libHhiM C TO'IKI'l SpeHHH ypoBHH <lJoHa 
H BOSMOEHOCTI 8HB1IH88 KPHBhiX pacrrana. 

I. YcTaHOBKa 

OueHRI'! noKaShiBBliH, 'ITO rreHTO'Ililli TpaHcrropTe~ Alii'!Hoi 
300 MeTpOB yD;OBli6TBOPHT Tpe60B8HHHM D;6T6KTI'l~OB8HI'!R 6~U B KOM-
6HHBUMH 249BK + 15N HB <lJoHe CITOHTBHHO D;6l!HlllilXCR rrpOD;yRTOB peaK
nail nepeD;B'IH 2421Am H 256F'm 

CXeMB 3KCrrepHMeHT8libHOi yCT8HOBitl'l 1 C DOMOUlb~ KOTOpofl 
ocymeCTBnHliCH CHHT68 26~ E peaKUMH 249BR + 15N 1 IIORa38Ha Ha 
pBC. 2. B KBqeCTBe C60pHHK8 HD;ep OTD;BqH I'!CIT01Ib30Eal!aCb HHKel!eEBH 
1IeHTB TOliUIBHOft OT 15 AO 25 MKM, illl'lpHHOi 25 ~~ If A1IHHOft 350-600 
MeTpOB. Mlf!lleHb pacrrorrararracb Ha paCCTMIHIH 40 MM OT liSHThl-c6op
HHKa. fl~a OTD;8'1H 1 Bhi6HThle 1'!3 MHill6HH 1 EHC~1II'!Cb E c6opHHK If 

rrepeHOCH1IHC~ R CTeRnffHHhiM lfliH ITliBCTI'!ROEhiM ASTeRTOpBM OCKOliROE 
,IterreHHH, pBCIT01IaraBciHMCR EAOJI~ lillHThl Ha AnHHC 80 CM CHM!.!eTpH'IHO 
OTHOCHTel!bHO MHiUeHI'! 1 cnpaBa H Cl!eBB OT Hee. CKOpOCTb rreHTil MOll
HO 6hll!O H3MeHHTb E !IUfpOKUX rrpezterrax (MBKCifMal!bHBH CKOpOCTb 
70 CM/ c) C ITOMO~Il peeyRTOpa HB EBJIY CHHX.POHHOrO D;EHrBTCliH. 
KaMepa MlfilleHI'! KSOl!HpOBBJiaCb OT KBMepbl D;CTSKTOpOE Te<fJJIOHOEhiMK 
BCTBBKaMB C ySKO~ ( I MM) ITPOfe3~1l D;JIH rreHThi-C60pHMKa C ueJib~ 
rrpeD;OTBpa~eHHH ITOITBD;BHHH HB D;eTeKTOphl pacceHHHHX I'!OHOB If OCR01I
KOB BhJHYED;eHHoro D;e1IeHHH. 
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Pzc. 2. 

fllj'IOK 

"N LJUKt1ompDHHbiU 
8aKtjtjl'l 

CxeMa <lKCnepHM6HTBncHOfi YCTBHOEitH "MarHHT04JOH". 
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HHTeHCHEHOCTh DyqKB H HHTerpancHHI DOTOR HOHOE, npome~
UIHX qepea ammew., aaMepamcc npz noMollllf EBRyyYHoro UHmmn;pa 
~pa~eJI. KoHTpOnc aHeprHH nyqKB H HHT6HCHEHOCTH (npa HCITORcSOEB
HHH HBH6onee TORCTOI neHT~) DpOH3EO~RCJl: no ynpyrouy pacceJIHHD 
.IIOHO.B HB 'l'OHROft ( 40 MRr/c,;) 30!0'1'01 UHU16H.II, yc'l'BHOBlieHHOi! 
B6JI.II3H BXOJtHoro oxHa. PacceJIHHHe HOHH perHcrpzpoBBJI.IICc SL<Au) 
ll6T6R'l'Op011. 

~DOIHK'l'6!oHHi ROHTpOnD 38 HHTerpB!cHHY DO'l'OROM HOHOB 
I5 N , npollleJtlllU qepea umneH», ocYJ11eCTE1111nCJI no nuepeHHD HBEe
neHHol &XTKBHOC'l'.ll B I5-MRY anDMHHHesott ~n»re, pacnonaraEmei!CJI 
B H&tJane cronxH norno7HTenel cpaay nocne ue~oro BXOAHoro ORHB 
(.scerna npH OJtHOI H roA •e aHepraz). C nouo~D repuaHHe.soro 
1f-neT6R'l'Op8 per.IICTpHpO.BBntCb 64-tJBCO.BBH BRTH.BHOC'l'b 
71As (Er = !75 xaB) c za.secTHHM ~xonou. 

2.~ 

H30TOD 249BK Jl:BHJl:S'l'CJl: CpBEHHT8HcHO KOpO'l'RO.WBYllllfM 
p -IISnytJaTeneu c nepzonou nonypacnana 3!4 ,IUieA. Dicrpoe aaxon

neHHe ~oqepHero 249Cf HanaraeT oco6ue rpe6o.saHaa K OtJHCTKe 
MHweHHoro semecTEB H epoxy npo.se~eHHJI axcnepHMeHTOE nocne aaro
ro.sneHHJI YIIUI6H.II. 

IIe~eJt HB'JBHOM OnHTOE BSJ116CTBO W!.lllSHH (249BK) 6HHO 

O'JHm6HO OT 49Cf H 6BHHBCTHHX npHMeoeft. MumeHb ~BMeTpOM 9 MM 
c~o,6 c,;) c nnoTHOC'l'hD .Be~eCTBB ISO MKr/c~ 6una H3rOTOP.neHa 
E MOM6HT, KOrJtB KOnH'J6CTEO 249Cf B 6epKHHH He npeE~mano I%. 

Kon.lltJeCTEO Ee~eCTBB H TO~HB pa6oqero CHOJI MHill8HH 
onpenemnac» no L- X-ny'laM 249Cf (nocne /' -pacnan:a 249

nx) a 
oneKTpy r:J. -'JBCT~ 249Bx H 249Cf HB nonynpo.BOitHHROB!lX n;eTeKTO
pax C HSBSC'l'HOI reoMeTpHel. Peayn&TBT!l H3MepeH.ill HBXO~nHCb B 
xopomeu cornacz.11 ueEny co6ol. 

3. PeaynuaTH 

~H npoBe~eau A,Be cepzu axcnepHMeHTOB (B anpene H 
ceHTJI6pe-aoa6pe I976r.), peayncTBT!l xoTopax E npenenax norpem
aocTel xopomo cornacymTcJI Mexny co6ol. Mil npaEen:eM an:ecc cyYMap
Hble JtBHH!le o6eHX ce~. 

06nytJeHH!l ~K nporo~JI.IIC» npH cneeyD~U~X aHeprHilX zo
HOE !5~: 77. 84, 95 KaB (anpen») H 75, 82 H 93 YaB (ceHTJI6pD
HOJI6pc), npH'ISM pac'JSTHHI MBRCKMYM Ce'JeHSH Jt~epHOI pea~H 
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PHc. 3. 3HepreTH•tecRIDt crreRTp N 
HOHOE 15N rrocJie rrpoxoxnemm 
rrorJioTnTeJieft. 
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PHC. 4. KpH.EWI pacnana 
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24~K (I5N • 4n) 26~H IIpHXOn>JTCR HB 3H8prl'fll 82 !laB. HcXOitHWI 

3HeprWI HOHO.E 15N 6HJia .l'f3MepeHa C IIOMOll!bll MarHHTHOro aHaJI.l'f38TO

pa H OKB3aJiaCL paDHOH I48±I MaBX). ~ H3MCHeHHR aHeprHH HCIIOJI&-
30.EaJIHCL BIIDIHHHe.EHe IIOrJIOTUTeJIH, IIOMC!IIa.EIIIHCCR MeJtitY .EXOIUihiM 
OKHOM H MHWeHLil. Ha pHC. J IIOK838H aHepreTHqecKHI CIIeKTp HOHO.E 
15~ , H3MepeHHHR MBrHHTHHM aHBJIH3BTOpOM IIOCJie IlpOXO!tl(eHHR CTOII
KH nornOTHTenel, EH6paHHHX .113 pacqeTa nonyqeHHH Ha cJioe 249Tht 
aHepr.wH 15N 82 !laB. BHitHO, qTo HSMepeHHWI aHeprHR (8!,8 !.laB) 
XOpOWO CO.EIIBnQeT C pacqeTHOR 1 B WHpHHa CIICKTpa ( 3 03 MaB HB ITO
Bf.EHCOTe) y~O.EJieT.EOpReT ycJIO.EHRM rrpo.Eel(eHWI OIIHTO.E ITO H3MepeHHil 
~YHKUIH B036yJt~eHHR HCIIBpHTCIILHOI peBKUHH (KBK H3.E8CTHO, WHpHHa 
~ymaull E!OS6yltlt8HHR HB ITOny.EHCOTe COCT8.BJIJJeT IlpHMCpHo I0 !JaB). 

Sxcrrepm.teHTH rrpOBO!tl'fliHCL Ha ycTaHOBRe "M8rHlfTcxPOH" rrpu 

CROpOCTH ~HEeHHR JI8HTH-c6opHHKB 40 CM/C (rrep.EaR cepHR OITHTO.E) 
B 70 CM/C (.ETOpBR cepHR). neTeKTHpOB8HKe pacnana BTOMO.E OT-
naqz H8q&HBIIOCL qepeS 75 H 40 MC, COOT.EeTCT.EeHHo, 

Ha PHC. 4 ITOK83aHa Kpl'fBWI pacrrana CIIOHTaHHO neJIR~CR npo
ItYKTOB anepHHX peaKUHI rrpz aHeprzH 15N 82 MaB. PeayJibTHPYl<XIIBR 
Kpl'fBaR pacrra~ XOpOWO OITHCH.EaeTCR ~JMH KOMITOHeHTBMH: 3KCIIOHeH

TOit, COOTBeTCT.BJIJUICil T1; 2 = 90 MC, a TBKEe IIOCTORHHOf:l COCTa.E

JIJJil!llei (~OHOM) CO cpeztHHM .EHXO!tOM 2,6 C06HTHH HB 30-MC HHTep
BBJI. PeSyJibTBTH HSMepeHID\ 3HepreTaqeCimft Sa.El'fCHMOCTlf .EI:lXO!(B 

90 MC. BRTHE!HOCTH (~JHKUHR .EOS6y~neHHR) IIpH.Eel(eHH Ha pHC. 5. 

B OT~eJILHOM OITHTe 6HIIH HSMepeHH KpH.EBR pacna~a H ~YJUtUI'fR .E036~
~teHHR (pHc.5) l(JIJJ l(OJirO~.Eymeii KOMIIOHCHTH, C 3TOH Ueiibll npOEO
jtHJIHCL TpexqacO.EHe 3KCIIOSHUI'fH C HeiiOn.EHlKHIIM C60pH!1ItOM, a 38TeM 
BKTH.EHOCTb C60pHHKB HSMepRJIBC& JIH60 C IIOMOll!bll IIJIBCTHKOEHX ~e
TeKTOpO.E, JIH60 .E HOHHSaUI'{OHHOil KaMepe. BH~ KpH.EOil pacrra.zta COOT
.EeTCT.EJeT rHnoTeae o6paso.EaHHR 256~d .E KaqecT.Ee rrep.EHqHoro 
IIpOnyi<Ta C IIOCJICnJilli!HM ero pacna~OM .E 

256tm , KOTOpl:lf:l CIIOHTaHHO 

.ztenHTCR c T1; 2 = 2. 7 •mea. iifaKCHMYM ~JHKIJ,lm .Eoa6yJKneHHR npuxo
n>JTCR Ha 90 !.laB 15N ,a OUCHKB ceqeHM .E MBKCUMJMC ~eT ECJIHqH

HY 500 H6apH. 

x) lwTopu npHSHaTeii&HH B.B.IloJIKo.Ey u B.JI.l,llixee.Ey so npoEcncmw 
3THX HSMepeHHil, 
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lis EHD;B if.JJHRUHH E036ylltD;8HKII .D:IVl ITOJIY'l8HKII 90 MC 8It-
THEHOCTH (nonoMeHHe MBKCHMyMB IT.PH 82 M3B ll nonymHpHHa~IO MaB) 
MOJKHO cn:enaTb EH.Bon:, 'ITO oHa o6pasyeTCH B peaxmm nonHero cmm
HWI &n;ep Mll!D8Hl~ ll 'IBCTID.thl C nocnen:yDUUiM ImiTBJ:!8HHeM 4 Hefi~O

l!OE, T.e. JIEJVleTCH 2~H. Ce'IeHze peamnut 24~ (10N ,4n)2 
IW 

E M8KCHMyM8 COCTB.BJV18T EenH'IHHY 6 H6apH. 3TO npiD4epHO B 10 pas 
£Hille, qeM E KOM6HH8LUIH 242Piil + 22Ne If B 4 p83B .BHme, 'IBM .B 
peaKIU:UI 24flcm + 18o, 'ITO HBXOD;HTCH E yn:o.sneTBOpaTenbHOM cornacaa 
C pacqeT8Mi1 no MOn;enH .llJKeKCOH8-CHilli8JiaHn;a. 

II. OECYJKli,EHI1E PE3YJI1TATOB 

rna.EHHii llTOr Orn.ITO.E no o6nyqeHHil 249BK HOHBMH 15N B 
BY6He c.son;HTCR K nonyqeHHD cnoHTBHHO n:e~eroca H3oTona c nepzo-
n:oM nOJIYpacnan;a OROnO 100 MC, KOTOpHii an;eHTHif.JUUHpOBBH RBK 
26~11 E ITOnHOM cornaCHll C paHee CD;81IBHHHMH OCHOEHHMH BHEOABYB 
[1,2,6] • 

Th!ecTe C TeM npu ll:SJ'l8HHH Ton. lite pe8Klij1ll B EepRJI.I! 
(eM. Ta6n.mzy ) n;enanHCb .EHEOD;hl. CHB'!ana 0 H8HB6nDn;eHHH KBKO!
Jlll60 ROpOTKOlltli.B~BR BRTHEHOCTH [10] , a S8T8M 0 H86mDn;eHHH BK
THEHOCTH C T112 ~20 MC [II] llpl'l 3TOM rpBHil:'IHOe C8'I8HH8 
D;JVl o6paSO.E8HllR 80-MC H30TOIT8 ~GOKH JKBSH.EBIIOCb 0,3 H6apHB, 
'ITO E 20 pas MeHb!De H3MepeHHoro .s BY6He. 

IIonuTaeMCR npoaHanHsapoEaTb, E rreM npH'!HHa pacxo&n;eHHR 
peSyiibTBTO.E (J! HX HHTepnpeTaLU!H) npH H3Y'l8HllH On;HOit If TOil llt8 

peaRiijiH. 
PaCCMOTpHM 6onee n;eTanbHO pe3yJibT8TH nocnen;HHX OUHTOB 

BepRnH, ony6JIHKo.saHHHe B n;oKnan:e A.fHo~co [rrJ • Ha pHc. 6 noRa
saRa I{.PI'IEBR pacnan:a npo.cyl{TOB peaKUHH 49BK + 15N npa ::meprzH 
15N 82 Man, a Ha pHc. 5 rr,VHRTapoM o6osHa<JeHa if.JYHKIUIJI .eos6yan:e
HHR D;JVl KOpOTKOlltliB~HX ITpOn:JRTO.E, lf3MepeHHaR .E BepRnH. 06pa~aeT 
Ha ce6Ji EHHMBHHe TOT if.JBKT, 'ITO npH 60nbWKX 3HeprHRX I5N ~eK-
TH.EHHil nepuon; ITOIIypae;rran;a CTaHO.EI'ITCR 13,7 MC (a He 20 MC, 
KBK B MBKCHMyMe if.JJHRUHH B036yxn;eHHR). TaKe! nepzon: nonypacna~ 
HMeeT n:eiVl~dcH zsouep 2421 Arn • 

K8K ~ OTYe'IaiiOCb, STOT H30Mep n;on.eH o6paSOBHB8~&CH 
E OTHOCHT81IbHO rrpOCTO! peaKUHH nepen;aqH npH E3BHMOn;elcTBHH 
249BK c 15N . IP,VHRUHH B036yxn;eHHR peaKUHii nepen;aqz TBKOro 
THITB HMeDT EHn; RpH.BHX C MBKCHMJMOM, HO OHH 6onee !DHpOKH ITO 
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cpaEHeHKD C ~YHK~ EOBOy&~eHHH HcnapHTenbHHX~eaRuaft. ilO&Bne
RHe I3,7 MC BKTHEROCTH IIpH 00nbmHX aReprRHX! f\1 E qacTOM BH~e, 
oqeBHnRO, IIpOCTO 03RaqaeT, qTo 20-MC BKTHEHOCTb B UBKCKMYMe 
!lJyHIUUIII .EOB0y&~eRHH cnaraeTC.fi H3 IU!JX KOMITOHeHT: I3,7-MC H Co
nee ~onroxusy~eA. A.fHopco OTMe'IBeT .E cBoeM ~oKna~e [II,cTp.555]: 
"BeCbMB .EepO.fiTHO, qTQ 20-MC BKTH.EHOCTb HMeeT IU!e KOMnOHeHTU -
Oonee KopoTKO~B~ H Oonee ~onromaB~D". B ~elcTBHTenbHOCTH, 
aTo aeasOe&Ho cne~eT H3 aRcnepRMeHTanbHHX ~HHHX EepRnH. OOpa
OoTRB MeTO~OM HBKM8RbWHX RBa~aTOB ~HHHX npH aaeprHH I 5N82 KaB 
~eT ycpe~eHHyD 8KCIIOHeHTY 20 Me. IlpH 3TOM KMeeTC.fi O'l'KJIOHeHHe 
8RCnepUMeHTanbHHX ToqeR OT pacqeTHOft RpHBOft B o6naCTH BpeMeH 6o
nee450 MC. KaR MOlKHO HBI!nyqmzM o6p830M OIIHCBTb BKCnepHMeHTanb
HOe pacnpe~eneHHe TpeKOB, Y'IHTIU!B.fi HB1W'IHe I3, 7-MC. nepHO,li,B 
nonypacna~a? 

BepReMC.fi R pHC.4~ Ra ItoT0£0M IIOKa38HB KpH.Ea.fi paCnll,l(a npo
~TOE .EsaHMo~eilcTBHH 49BK + I N , HBMepeHHM E ycno.EHHX HHBKo
ro !lJOHB OT 256f'n1("MarHHTO~OH"). llpe~CTBBKM ceOe, 'ITO TB Ee KpH
.EB.fi HBMepiieTC.fi Ha yCTBHO.ERe, r~e ypo.EeHb ~HB OT 256rrn npessma
eT "MarHHTO\pOHHHit" E !0 pas, a 6HCTpo~eitCTEHe ycTaHOERH TBKOBO, 
'ITO v.sMepeHlm: HB'IHHBlOTC.fi qepes IO Me. OOpaTHMC.fi Tenepb R pHc. 7. 
EcnH npocyMMHpO.EaTb aKcnepHMeHTBnhHJD KpH.EYD pacna~ (I) (0, 09 c), 
HOEYD l{pH.EYD 6onee EllCOKOrO ~07IrOl!HEY!Qero !lJOHB (2) U 8KCIIOHeHTy 
!3, 7 MC (3), TO rrony'IHTC.fl 11 8KCIIepHMeHTa7IbHB.fi" Rpt!.EB.fi pBCIIB~B 
(4) .E JC7IOEH.fiX IIOBHmeHHoro ~ORB. B Ha~X IIOCTpOeHH.fiX MH npe~o

JIOl!UfJIH Ce'IeHHe o0pa30.EBHH.fi 4~m(l3, 7 MC ) , pBEHHM 5-7 H1apH, 
rrpH 8TOM Mil l1CIIOJib30.EBJIH BRCnepHMeHTBnoHHe ~HHHe JlvOHH ~lDl 

90-MC 8KTH.EHOCTH (E) =6 H6) H ~HHHe EepR1lH ~n.fl "20 MC 11 BK
TH.EHOCTH ( 6 =I2 H0), C'IHTM, 'ITO "20 MC " COCTOlfT 1!3 IU!JX KOM
IIOHeHT. BH'IlflBHHe H3 "BKCrrepHMeHTanbHOit" RpH.EOft (4) ~07IrOEH.EJ!Qe
ro !lJOHB (2) IIPH.EO~T R a([i{>eRTH.EHOft RpHBOil pacna~ ROpOTIWJKHEYIIIHX 

npo~To.E c TI/2 = 20 Me. 
Hs puc. 7 .EH~o. qTo "cRoHcTpyupo.EaHHHe" KPHEUe pacrra~a 

ITO WOpMe CO.EepmeHHO BHB7IOrH'IHH 8RCIIepUMeHTB7IbHHM, HSMepeHHHM .E 
EepKnH. 

TBKUM o0pa30M, OCHO.EHB.fi npH'IHHB p83HOrJIBCHft .E HHTepnpeTa
~UH pesynbTBTOE uccne~OEBHH.fi o~on u Toft &e pea~H .E Jlv6ae u 
EepK7IH saKniD'IaeTc.fi .E pasrrzqHHx BOBMOEHOCT.fiX anrrapaTyps. B Jlv6ae 
MeTo~Ka aa~eneaa Ha MBKCUMB7IoHoe no~a.EneHHe ~onroEH.Eymero ~Ha 
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( "MBI'lU'ITa<l><>H" C !tJIHHHOft JieHTOft), 'ITO 110SEOJDleT HSy'IBTb (pei:'HCTpH
pOE8Tb) lt8~ MBJIHe ~eKTN, E TO Epe~~ KBK HB ycTBHOERC "Eapa-
68H" E EepKJIIf ypoEeHb tP<>Ha 110 KpaftHei! Mepe E IO pas npeEocxonaT 
QoH "!.!arHHTO!pOHa", MaCKHPYJl sa CIJeT cpiiiOKTyalllfl 90-MC aKTHBHOCTb 
B 06JiaCTH 60JibWMX BpeMeH. 

l{poMe TOJ:'O, E "MBJ:'HPJTOCQC>He" HSMepeHH.'l HaqHHBIOTCSI qepes 
40 MC, Ha "6apa6aHe" - qepes IO Me. B Hamel ycTaHoEKe 
"13, 7 we" ' SKCITOHeHTB He EHitHa (ee BKJialt npeHe6peJmMO MaJI), 
a E pesynl>TaTax EepKiiH ee EI<Jialt Heo6xolU{MO ytJHTNEBTL 11pu aHaJIH
se CJIOEHOH KpHEOft pacrrana. A.ruopco [II]He CMOJ:' HJIH He XOTeJI 
yqecTb sTo o6cTOHTeJILCTEO npH BHBJIHSe CEOHX n:aHHNX. EciiH E DY6-
He IJeTKO ITpOCM8TpHEaeTCSI 3RC110HCHTa 90 MC , TO E EepKnB H3-3a 
6orree ENCOROJ:'O ypOEI!li cpoH8 "XEOCT" 90 MC 3RC110HeHTH "TOHe'l'" 

E ItO JIJ:'OlltN1BYU1eM cpoHe, a HB JIH'IHC 2421Am ( 13,? MC) ITPJIIEO nHT K 
TOMY, 'ITO ycpenueHHaH "3KC110HeHT8" EHJ:'JDl!UiT KBR "20 WC" BRTHE

HOCTb. 
H, HBKOHen, IJT06H 110 nTEep IUITb 3TO 38KJI!OIJCHHe, MU rrpo:ee IIH 

06JiytJeHHe 249Brt + 15N Ha YCTBHOEKe C 8-MeTpOEilld JICH'l'O'IHHM 
TpaHcnopTepoM ("MepTeoe" EpeMli I5 Me ) , T.e. E ycJIOl!JIIHX Bblco
Koro ypoEHH norrroJmEYU1ero cpoHa H c nonumeHHHM 6HcTponeftcTBHeM. 

Ha pHc.8 11pcncTaeneH 3KC11epHMeHTBJibHHi pesyJIL'l'a'l'. 

06pa60TK8 pac11peneneHHH TpOKOE BHITOJIHeHa MCTOO:OM MBRCHM81IbHOJ:'O 
npannorrono6HJI Ha 3BM "MHHcr,-32". BHitHO, 'ITO ycpenueHHoe SHaqe

HHe TI/2 E 3TOM cnyqae COCTBEHJIO "-'20 MC , 'ITO 8H81IONI'IHO 

"20 MC" - BKTHEHOCTI! B 6epKJIHCBCKOil 110CTaHOEKe OIIbl'l'OB. TBRIW 

06pa30M, I! 3IW11CpHMCHT8JibHO 6LIJIO 110K838HO, KBK B 111IOXHX ciJOHOEHX 

YCJIOEMX MOmHO"ITOTCpJITb" sqxpeKT "90 MC " H 11pdTH K O!DH6otJHOi\ 
r!HTepnpeTaWIH 3KC110piDI!eHTBJibHLIX nBHHLIX. 

Hs liSJIOJKeHHoro MOlltHO cn:enaTb cneeyDI!He I!LIBO!Ui: 

I. B JI!J;CpHOft pe8RIJ,HH 249nK (15N ,4n)26~ 1101IY'f8H H80'1'011 

KyptJaTOEHH (aneMeHTa I04), pac11an:a~AcJI nyTeM cnoHTBHHOJ:'O Itene

HHH c nepHOitOM nonypacnan:a OKOJIO 100 MC. 3TOT peayJILTBT HBxo
!UfTCJI E ITOJIHOM COJ:'JI8CHI! C EHEOnBMH 60Jiee paHHHX p86o'l' (!,2,6] , 
E KOTOpNX 26~H 6HJI CHHTe3HpOEaH E ~YJ:'KX KOM6HHBUKRX MH!DCHL
IJ8CTHU8: 242PH + 22Ne • 24Gem + IBo. 

2. HeHa6nlln:eHue 26°Ku c T1; 2 ~IOO Me B EepRJIH 
[IO,II] o6ycJIOEJieHO HCKOppeKTHOft 110CT8HOEKO:l! OIIbiTOil B OWB6oq

HOft o6pa6oTKOR O:BHHLIX. 
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P.Hc. 8. l{pHEBJI pacnatJ;a, H3MCpeHHBJI 0 110MOU1LTO ycTaHOEI\k! C 
JieHTOil-TpaHCITOpTCpOM nnHHOft 8 M. 

3. nereKTHpOEaHHC CITOHTaHHOJ:'O neneHHJI JIItCP HeUSBCCTHOJ:'O 

HSOTona 11PH ycnoEHH npaEHJILHoro yqera H nonaEneHHJI cpoHa noseoJIJI

eT npoEecTH l!lteHT.HiPHKaiJ,lfll ~ H A HccneeyeMHX Jinep. 
B 3TOM Cl!CTe npencTBEJIJI8TCJI COEepmeHHo H006oCHOEBHHOa 

11011LITKa [12] yEeCTH lU{CKycCHil 0 paCXOKO:OHHH E KOHKpOTHHX 3KCITO
P.HM8HT8JibHHX peayJILTaTBX (6e3 aH81IH3B HX npHqHJI) lJ pyCJIO o6m.HX 

paccyzneHHft 0 npelfMYU1eCTE8X TOJ:'O HJIII HHOJ:'O EHnB patl;l!OBKTHEHOJ:'O 
paC1180:8 H~ep C TO'IRH speHHJI HltCHT.IfiPHKanlfH HX i[ H A. 

AETopu "KpHrepaeB" ••• (12] YTEepznavr, 'ITO TOJILRO MeTa
~ HOHH006MeHHOi XpOMaTOJ:'pacpHB 0 ycTaHOEJICHHJI J:'8HCTH'ICCKOn CBJI3H 
E ol-pacnane H HSMepeHBH xapaKTepucTHqecRHX X-nyqeft 1103EOJIJIDT 

Hlt8HTH!PHUHpoEBTb :e H A HOEOro SJieMeHTa, 8 MCTOit lt8TCKTHPOEaHHJI 
CITOHTaHHOJ:'O neneHHH He 1103EOJIJI8T STOJ:'O C~eJIBTb. 

C 3THM HeEOSMOZHO COJ:'JiaCHTbCJI. 
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Bee SBEHCHT OT KOppeKTHOCTH noCTBHOEKH ODHTB. HarnHnHUM 
TOMY npHM8pOM SIEnHIJTCR pa6oTH ITO "H0687UIIl" (13,14] I! c:eepXTSIEe
JIHM 3JI8M8HTBM [ I5] • 

HecMOTpSI HB TO, qTo H~8HTHWRKBUHR "Ho6e1UISI" O~Jia :eHnOJI
HeHa HB OCHO:ee.KBSBJIOCb 6H,6esyrrpeqHOI"O M8TO~ I!OHH006MeHHOI 
XpOMBTOrpBWHH (CTOKI"OJI&M~I957) H HB OCHOBe JCTBHOBJI8HZS reHe
THqecKoi!. cBSisH II'SoTona 2 No c 250F"m (EepKJIH,I958) - o6e pa-
6oTH OKBSBJIHC& U87IHKOM OUIH60~11'. 0ruH6oqHo 6HJIH H~8HTSWHUHPO
EBHH no xapaKTepacTaqecKHM X-nyqaM II' c:eepXTSIEeJIHe aneMeHTH [r5] 

B HCTOpll'qecKoM nnaHe aRcnepKMeHTH A.fHopco no 26~ 
[II] 38HHM81JT TBKOe Ee M8CTO, KBK I! nepeqHcneHHHe 3~8C& OmH6oq
HH8 pa6oTH (13,14,15] • 

HeiibSSI Hey~qll' OT~eJI&HliX pa60T pacnpOCTpBHSIT& HB M8TO~ 
B U8JIOM. JleTeKTHpJli CITOHTa:rnoe ~87I8HH8 SI~ep, HSMepSIII HX nepHO~ 
nonypacna~a II' npo:eo~ nepeRpecTHHe o6nyqeHHSI, accne~oEBTena 

MHOI"HX Jia6op8TOpHi!. Mapa Ha~emHO H~8HTHWHUII'POBBJIH 40 ~enH~XCSI 
HSOMepoE (yCTBHOEII'JIH ~ H A KB~~OI"O Sinpa). 

3TO SIBJia8TCSI y6e~T87I&HHM ~OK838T8JI&CTEOM nno~OTBOpHO
CTH M8TO~a H~8HTH~HKauHH,OCHOBBHHOI"O HB ~8T8KTHpOBBHHH CnOHTBH
HOI"O ~enemur. 

3RcnepHM8HTH no CHHTeSy HSOTona KypqBTOEHSI 260KH npo
BO~JIHC& KOJIJI8KTHEOM BBTOpOE B COCTBBe KJ.C.KopOTKHHB, 
B. H. KoCSIKOEB. Kl. B. Jio6aHOE8' E. A. MHHIIHB. D. B. no ny6oSipHHOB8. 
A.r .PI:mo:ea. p .H.Carait~aKa. c.rr. TpeTbSIKO:eo:lt, D.II.XBpHTOHO:ea. 

;B saKmoqeHae a:eTopH cqHTBDT CEOHM npHSITHHM ~onroM .EHpa
SHTb 6naro~pHOCTb BKBneMRKY f.H.~JiepoEy, rrpaweccopaM q.lliHMaHe, 
~.U.OraHeCRHY H ~.3.Eape sa rro~~ep~y pa6oTH H MHoroqHcneHHHe 
ITJIO~OTEOpHHe ~CKJCCHI!o 

YcnemHoMy npoEe~eHHil pa6oTH .E SHaqHTeJibHOi!. cTeneHII' cno
co6cTEo.EaJio yqaCTII'8 B Heft 60JibU!OI"O KOJIJI8KTIIB8 COTPYnHII'KOB Jia6o

paTOpl!r! R=48PHHX peaKUII'A Oi.lffii H, .E qacTHOCTII, E.H.lilapKo.Ea, 
B.E.3JIOK830B8, B.~.KpaillOHKII'Ha, r.EJKJIBHO.Ea, T.~.PH6aKOEOI, 
K.~.r~epKHHon a ~pyrHx. 
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