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fpynna 9KCTiepHM8HT8TOpOB H3 PaAH8UHOHHOH na6opaTOpHH HMo noy-
111 

peHca B EepKnH ( CWA) o6MIBHna B 1961 roay o Ha6moaeHHH HOB oro 

a -H3nyqaTenSI c nepHOJlOM nonypacnaaa 8 : 2 ceK H aHep~Hefi a -qac-

THU 8,6 MaB, KOTOpblH o6pa30BbiBanCSI npH o6nyqeHHH KanH<jJOpHHeBOH MH-

11 10 
!lleHH HOHllMH B H B H 6hm HAeHTH<jJHUHpoBaH KaK H30TOTI ane-

MeHTa 103 C M8CCOBbiM 'IHCnOM 257, l1AeHTH<jJHK8UHSI 6hin8 npOBeA8H8 'IHC

TO <jlH3H'I8CKHMH M8TOA8MH nyTeM H3Y'I8HHSI <jlyHKUHH B036ylKA8HHSI H BhlXO

AOB H3ny'laTenSI B nepeKpeCTHhiX o6nyqeHHSIX, HHK8KOro XHMH'18CKOrO AOK8-

3aTenhCTB8 npHH8An8lKHOCTH 9TOH 8KTHBHOCTH aneMeHTy 103 aBTOpbl He 

TipHBOAHnH, 
. /2/ 

B 1965 roay rpynna 9KCTI8pHM8HT8TOpOB H3 ny6Hhl , HCTIOnh3YSI 

M8TOAHKY AnSI ycTaHOBneHHSI reHeTH'I8CKOH CBSI3H M8lKAY rrpOAYKT8MH a -
243 

pacnaAa, OAH03H8'1HO AOKa3ana, 'ITO npH o6nyqeHHH MH!ll8HH H3 Am HOHa-

18 
0 

256 
o6pa3yeTCSI H30TOTI 103 c nepHOAOM nonypacnaaa oKono 

/3,4/ 
MH 

45 CeK, B aanhH8H!lleM B ny6He ABYMSI apyrHMH rpynnaMH 6hin8 on-
256 

peaeneHa aHeprHSI a -'laCTHU npH pacrraae 103 H yTO'IH8H nepHOA 

nonypacnaaa. 0Ka3anoch, 'ITO cneKTp 
a -'laCTHU 9TOrO H30TOTI8 CnOlKHhiH 

H 38Kn!O'I8H B AH8TI830H8 OT 8,35 AO 8,6 MaB C Bhlp8lK8HHhiM M8KCHMYMOM 

npH 8,42 MaB, a rrepHOA nonypacnaaa cocTaBnSieT 35: 10 ceK, HecKonhKO 

IT03lK8 rpyrrna XHMHKOB B ny6He H3Y'IHna TIOB8A8HH8 XnOpHAOB aneMeHT8 
/5/ 

103 H AOK83ana ero rrpHHaanelKHOCTh K C8M8HCTBY 8KTHHOHAOB 

3 



256 
o5 H30Torre 100 OhiJIH rronHoCTbJO rroa-UaHHhle ay5HeHCKHX pa5oT 

. ffll 
Teep~aeHhl B BepKnu • 

BMecTe c TeM B Uy5He He OhinH rroaTBepMaeHhi BhiBOllhi rrepaoH: 5epK-
257 

nueBCKOH paooTbl 0 100 B aeH:cTauTenbHocTu &TOT u3oTorr, rro-auau-

MOMy, OOJiaaaeT CBOHCTBaMH, O'leHb 0JIH3KHMH K CBOHCTBaM OOJiee nerKoro 
256 

u3oTorra 103 ; ero rrepuoa rronypacrraaa cyweCTBeHHo 5onbwe 8 ceK 

( O'leBHllHO, OKOJIO 35 CeK), a 9Hepru.ll a -'laCTHU TaKMe HMeeT CJIOMHbiH 

crreKTp c BepxHeH: rpaa11ueH: a5nu3u 8,6 Maa, 

nocne orry5nuKoBaliH.II peaynbTaToa ay6HeHCKIIX OIIbiTOB ruopco ewe 

Ill 
pa3 IIpOaHaJIH3HpOBaJI CBOH pe3yJibTaTbl H H3MeHHJI HX HHTeprrpeTaUH!O, 

He IIpHBOll.ll HHKaKHX llOIIOJIHHTeJibHbiX 9KCITepuMeHT8JibHbiX llOKa3aTeJibCTB, 

i 1 I 257 
0H COOOIUHJI, 'ITO, BepO.IITHO, B OIIbiTaX H80JIJOllaJIC.II He 103 

' a 258 259 
17 I. OaHaKo u OllHH H3 OOJiee T.IIMeJihlX H30TOIIOB 103 HJIH 103 

C aTOH HOBOH HHTeprrpeTaUHeH HeJib3.11 cornaCHTbC.II .H3-3a UeJIOI'O p5¥(a OOCT0-

111 .IITeJibCTB, CyiUeCTBeHHO IIpOTHBOpe'laiUHX 9KCIIepuMeHTaJibHbiM aaHHbiM , 

p aCCMOTpHM COBOKYIIHOCTb HaHOOJiee BepOSITHbiX sraepHbiX peaKUHH
1 

IIpOTeKa!OIUHX IIpH OOMOapaupOBKe KaJIH~OpHHeBOH MHIUeHu CJIOMHOI'O H30TOIT-
11 10 

Horo cocTaBa uoHaMu B u B, 

8 J'_aOJIHUe 1 yKa3aHhl H30TOITHbiH COCTaB KaJIH~OpHHeBOH MHIUeHH, HC

IIOJib30BaHHOH B BepKJIH B 1961 roay, II H30TOITbl 9JieMeHTa 103, KOTOpble 

MOI'yT ObiTb CHHTe3upoaaHhi rrpu o5ny'leHuu aTOH MHIUeHu uoHaMH 11 B 
II JO B 

B pa3JIH'IHbiX sraepHbiX peaKUHSIX, COIIpOBOMlla!OIUHXCSI HCnapeHHeM 

X HeHTpOHOB, ·rae X =.It- 8. 
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Ta5nuua 1 

252 251 250 MuweHb 
Cf (50,8)% Cf (23,3)% C£ (32,8)% 

249 
Cf (3,3)% 

HOH 

Mace a u B 10 B liB 10 B 11 B 10 B II B 10 B 
H30Torra 

aneMeHTa '103 

259 4 3 3 2 2 1 1 0 

258 5 4 4 3 1 2 2 

257 6 5 5 4 4 3 3 2 

256 7 6 6 5 5 4 4 3 

255 8 7 7 6 6 5 5 4 

256 257 
KaK yMe OTMe'lanocb, H30TOIThi 103 u 103 o5naaaJOT pe3KO OT-

• 11 I 
JIH'IHbiMH OT yKa3aHHbiX B pa5oTe 1961 rona CBOHCTB8MH, 

HeaaaHo B Uy5He rrpoaeaeHhi HOBbie 9KCrrepuMeliThi, KOTOpbie rroaaonu-
255 

JIH ycTaliOBHTb CBOHCTBa 103, 
243 J6 ~55 

CuHTe3 9Toro uaoTorra ocymecTensrncsr B sraepHoH peaKuuu Amt 0,4nJ I 

Hcrronbaoaancsr MeToa c5opa aTOMOB oTaaqu Ha ~HJibTpax H3 raaoaoro rro-
181 r 

TOKa, rrpoxoasrwero qepea ~HJibTp • CucTeMa rrHeBMaTu'leCKoro rrpueoaa 

rro3aonsrna ObiCTpo rrepeMeiUaTb ~HJibTp ua rrorroMeHHSI "o5rryqeaue" B rrorro-

191 16 
Me Hue 11 H3MepeHue" , 05ny'I8HIIe MHIUeHH IIY'IKOM HOHOB 0 IIpOBOllH-

JIOCb HeiipepbiBH0 1 a BpeMSI rrpeOhiBaHHSI ~llllbTpa - COOpHHKa B IIOTOKe l"'a3a, 

KOI'll8 HaKaiTJIHBaJiaCb aKTHBHOCTb 1 H IIOll aeTeKTOpOM1 pel"'HCTpHpOBaBWHM 

a -pacrraa co6paliHhiX aTOMOB, aapbupoeanocb c IIOMOIUb!O crreuuarrbHOI'O 

aeToMaTII'IeCKOI'O ycTpOHCTBa, HMrrynbcbi c aeyx aeTeKTopoa a -'laCTHU 

IIOCJie COOTBeTCTBYJOIUero ycuJieHHSI perHCTpupoBaJIIICb MHOrOMepHbiM aHaJIH-

3aTOpOM, 3HaSI Bp8M.II 110SIBJI8HHSI Kall<aoro HMIIyJibC3 3aaaHHOH aMIIJIHTYllbl, 

MOMHO OhiJIO orrpeaenuTb rrepuoa rronypacrraaa a -uany'laTerreH: Ha c6opHH 

Ke, Unsr uneHTn~uKauuu paarru'IHhiX a -paauoaKTHBHbiX rrponyKTOB uayqa-

5 



JIHCb HX cpyHKUHII B030Y:>Kt:l8HHH1 a TaK:>Ke BbiXO.Qbl C pa3mfqHbiMII KOJIJIHMaT0-

1101 
, 6bWO ITOKa38H0 1 qTo paM II a -HanyqaTeJib c Ea = 8 138 MaB 11 

16 0 243 
1lh"' 20 CeK Be.QeT ceoH KaK rrpo.QyKT ITOJIHOf'O CJIHHHIIH H Am c rro-

255 
cJie.QyJOIIIHM HCITapeHIIeM 4 HeHTpOHOB 1 T,e, KaK H30TOIT 103 • 

T aKHM oopaaoM, aKcrrepiiMeHTaJibHO ObiJIO ycTaHOBneHo, qTo H 3-ii H3 

B03MO:>KHbiX 1130TOITOB 9JieMeHTa 103 OTJIIIqaeTCH OT 8-CeKyH.QHOf'O 113JiyqaTe-

. 111 
nH c Ea = 8,6 MaB1 3apef'IICTpllpoBaHHOf'o aBTopaMH paoOTbi 1961 r, • 

t:fTO KacaeTCH .QBYX gpyf'IIX OOJiee TH:>KeJib!X 1130TOITOB C MaCCOBblMII 

qHCJ18MH 258 H 259 1 TO B ITpHHUHITe OHH MOf'JIH Ol!l.Tb CHHTe3HpOB8Hbl B OITbl

TaX 1961 f'O.Qa, 0.QH8KO 3aKOHOMepHOCTII HX oopa30B8HHH B H.QepHb!X peaKUH

HX C HO!I8MII oopa .QOJI}KHbl CyiiieCTBeHHO OTJIHqaTbCH OT 9KCITepHMeHTaJibHb!X 

Ill 
.Q8HHbiX 1 rrpHBe.QeHHbiX B OpHf'HHaJibHOil paOOTe , 

B qacTHOCTH, eCJIH oopaTHTbCH K cjlyHKUHII B030Y:>K.QeHHH .QJIH o6pa30Ba

HHH a -Hany'laTenH c xapaKTepiiCTHKaMH pacrraga 8:!: 2 ceK H 8 16 MaB1 

U3MepeHHOil B 1961 f'O.QY 1 TO, KaK yKa3biBaJIH aBTOpbl 1 Olia ObiJia O'leHb IIIH-
10 

POKOH KaK Ha 
It B 

1 TaK H Ha B • B aTOM CBeTe rrepBoHa'laJibHaH 

Ill 
Hl!TeprrpeTaUHH pe3yJibTaTOB 1 .QaHHaH C8MHMH 8BT0p8MII 

257 

1 rrpe.QcTaBJIHeT-

CSI HaHOOJiee yoe.QHTeJibHOil, Lletl:cTBUTeJibHO H30TOIT 103 MO:>KeT 00pa30-

II 
BaTbcs:r c ~oHaMII B 3a C'leT peaKuuil c ucrrapeHIIeM 3-6 HeilTpOHOB Ha 

10 
Cf 1 a B cny'lae B - a a C'leT 11crrapeH11 H 2-5 pa3JIHqHhlX U30TOITaX 

HeliTpoHOB, CnegyeT OTMeTIITb, 'ITO .peaKUIIH c 11crrapeH11eM 4-5 HeilTpoHoB 

UMeJOT M8KCIIM8JibHbiH Bb1XO.Q 1 a cpyHKUHH B030Y:>K.Q8HIIH II B C8MOM 

.QOJI:>KHa OhiTb oqeHb IIIIIpOKOH, 

gene 

258 259 
C .Qpyf'OH CTOp0Hbl 1 eCJIII rrepeilTH K H30TOITaM 103 II 103 1 TO 

10 
HX CHHTe3 1 B qaCTHOCTII 1 C IIOHaMII 8 B03MO:>KeH JIIIIIIb B H.QepHbiX peaK-

UIIHX Ha TH:>KeJib!X 1130TOITaX K8JIIIcpOpHHH C HCITapeHIIeM TOJibKO 3 HJIH 4 

252 10 1!59 
HefiTpoHOB 1 HarrpiiMep, B TaKHX peaKUHHX Cf( B,3nJ 103 un11 

52 10 258 . 
Cf( B, 4n) 103 , TaKIIM oopaaoM, rrp11 IICITOJib30BaHHH ycKopeHHbiX rry'l-

KOB IIOHOB 
to 

8 cpyHKUIIH B030Y:>K.QeHIIH He MO:>KeT Ob!Tb IIIIIpOKOti: 1 ITOC-

6 
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KOJibKY MaKCHMYMbi H.QepHbiX peaKUIIil (
0 

B,3n) 
10 

11 ( B,4n) OJIII3K11 1 a liiii-

puHLI cjlyHKUIIti: Boaoy:>K.QeHIIH cocTaBJIHJOT BCef'o 8-10 MaB, 

252 
KpoMe TOf'O cogep:>KaHIIe Cf B 2 paaa rrpeBbiiiiaeT cogep:>KaHIIe 

251 
COCe.QHef'O 1130TOITa Cf (a TOJibKO Ha 9TIIX 1130TOITaX II B03MO:>KeH CIIH-

258 ,259 
Te3 103 ) , 0 09TOMY B OCHOBHOM JlOJI:>KHbl rrpOHBJIHTbCH peaKUIIII O.Q-

f.!Of'O TIIITa H cjlyHKUHH B030Y:>K.QeHHH TeM oonee .QOJI:>KHbl Ob!Tb Y3KHMII, 

171 Ill 
B HTOf'e HOBaH HHTeprrpeTaUIIH rrpe:>KHIIX JlaHHblX ITpHXO.QIIT B 

pe3KOe ITpOTHBOpeque C 9KCrrepHMeHTaJ1bHbiMII cpaKTaMII, 

H u 256 103 y:>KHO ewe 3aMeTHTb, 'ITO xopowo 113BeCT.tlhiH Terrepb 1130TOIT 

.QOn:>KeH ohm Ha5mo.QaTbCH B 5epKnlleBCKUX OITbiTax c 5onbiiiiiM BbiXO.QOM, 

0.QHaKO B CITeKTpe a -qaCTUU (puc, 1) 1 ITpHBe.QeHHOM B Opllf'HHaJibHOil 

Ill . ~ . 
CTaTbe 1 HeJib3H HaUTH KaKIIX-JIIIuO YK838HUH •Ha pef'HCTp8UIIIO 3HaqH-

TeJibHOf'O KOJIH'IeCTBa a -qaCTHU c aHepPHefi OT 8 135 .QO 8,6 MaB c 

MaKCIIMYMOM rrpH 8,42 MaB. 3ToT cjlaKT TaK:>Ke rrpe.QcTaBnHeTCH BeCbMa y.QII

BHTenbHLIM, KpoMe TOf'0 1 B paooTe 1961 f'O.Qa 5hiJIO yKa3aH0 1 'ITO B OITbiTaX 1 

tt 
j 

QQ 
'-0 

~ 

~ 
~ :r 

II 
PHc,l. Cf+ B • A nbcpa-crreKTp c rrepBof'o .QeTeKTopa. YlHTef'-

panbHbiti: ITOTOK HOHOB paBeH 5 10 MK8 .qac, BpeMH UHK

na = 15 ceK, 
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266 
Ha5monaeTC51 H30TOIT 102 257 103 c rrepHonoM rronypacrrana ITOMHMO 

oKono 15 ceK H 9HeprHei1 a -'laCTHU 8,2 M9B. B Te'leHHe nnHTenhaoro 
255 

Bp9M9HH 9TH .ll8HHhle 06 H30TOIT9 102 ITOMelUanHCb BO BC9X Ta5nHU8X 

H30TOITOB. B .ll9MCTBHTenbHOCTH OKasanOCb 1 'ITO ero CBOMCTB8 COBC9M npy
/11/ 

rHe: rrepHu.ll rronypacrrana paBeH 3 MHH., a 9HeprH51 a -'laCTHU 8, 09 M9B • 
25 5 

!130TOIT 102 1 B9p051TH0 1 MOI' B03HHK8Tb rrpH o5ny'leHHH KanH¢0pHH51 

HOHaMH 5opa, onHaKo, BeCb 9¢¢eKT OT ero a -pacrrana "ToHyn" B ¢oao-

BOM 8KTHBHOCTH OT rrpHM9C9M CBHHU8 B MHlll9HH (n!1Hl151 8,1 M9B H8 pHC,1 ), 

!13 BC8I'O H3nO)K9HHOI'O MQ)KHO cnenaTb cnenyiOlUH9 BhiBO.llhi: 

1) ITpo!1CXO)K.ll8HHe a -Hsny'laTeR51 c E a = 8,6 M9B H T ~ =8+2ceK, 
/1/ -

o6aapy)KeH_Horo B 1961 rony B BepKnH , ocTaeTC51 He51CHhiM. Maoro'IHC-

neHHhie H TlllaTenbHhl9 9KCrrepHM9HTbl 1 rrpOB9.ll9HHhl9 B .Uy5He, ITO ITOHCKY 

H30TOIT8 9neM9HT8 103 C T8KHMH XapaKTepHCTHK8MH a -pacrrana nanH 

OTpl1U8TenbHbiM pesynbTaT. BMeCTe C TeM B .Uy5He 6hinH H8M.ll9Hhl H30TOITbl 1 

10, II 
KOTOpbie .llOn)KHbl B03Hl1K8 Tb IIpl1 o5ny'leHHH KanH¢0pHH51 HOH8Ml1 8, 

HO ITO HeiTOH51THhiM IIpH'IHH8M He 5hWH 38p9I'HCTplipOB8Hhl B OITbiT8X fHop-

/1/ 
co 11 np. 

11 I " 2) ABTOpbl pa60Tbl 1 B KOTOpOH 5hin o5Hapy)K9H H l1.ll9HTH¢l1Ulip0-

B8H K8K H30TOIT 257 103 HOBblM a -!13nyqa Tenb, OTK838nHCb OT CB09M 

" ,l, 17/ B rrepBOHa'lanbHOH H.ll9HTli~l1K8UHli , H8CT051lll98 Bp9M51 9TH p8.lll108KTHB-

Hbl8 CBOMCTBa ( T ~ = 8:!; 2 ceK H Ea = 8,6 M9B) rrpHrrHChiB8IOTC51 HMli 
258 259 

O.llHOMy !13 6onee T51)K9nhiX H30TOITOB 103 HnH 103 1 'ITO rrpOTHBOpe-

'lliT 9KcrrepHMeHTanbHhiM ¢aKTaM, yKa3aHHhiM B orry6n~rKoBaHHOM B 1961 ro

ll/ 
.lly CT8Tb9 

3) E CnH BC9 )K9 HCXO.lll1Tb H3 Kpa.i1:He ManoBep051THOM I'HITOT83bl 0 TO IV.~ 
10, II 

'ITO Bh!XO.llbl IIpO.llYKTOB peaKUHM Tl1IT8 ( 8 ,xn) rrpH ManhiX X HM8!0T 

npyi'l18 COOTH0lll9HH51 H8 K8nl1¢0pHH9BOM MHlli9HH 1 H9)K8nH Ha npyi'HX MHlli8-

H51X1 T.e. 'ITO 38KOHOMepHOCTH o5pa30B8HH51 H30Torra 9neMeHTa 103 c E a= 

= 8,6 M9B H T ~ = 8+2 ceK 51Bn51IOTC51 crreuH¢l1'1HhiMH nnH Hcrronb30BaHHOM 

8 

B BepKnH Kan~r¢opa~reBoi1 MHllieHH, To aBTopaM nnH noKa3aTenbCTBa ¢aK-

Ta CliHTesa H30Torra 9neMeHTa 103 aeo5xonHMO rrpoBeCTli norronHHTenbHhie 

OITb!Thl Ha pasneneHHhiX H30TOIT8X K8nH¢0pHH51, 
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