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TTepBbie 8Kcnep11MeHTanbHb1e nccneaosamrn /1/ Heynpy

rttx B38HMOi:teAcTBHA ycKopeHHhlX Ha CHHXpo¢a30TpOHe ~B3 
aeATpOHOB Il0K83811H B COOTBeTCTBHH C npeacKa3aHHeM / 2 / , 

qro HHK11ID3HBHOe ceqeHHe Me30H006pa30B8HH~ anH 8HeprHA 

BTOpHqHbIX IlHOHOB, npeBbllll8IDIUHX KHHeMaTHqecKyID rpa1rnuy 

B38HMOi:teACTBHH OTaenbHhlX HyKnOHOB, MaCwTa6HO-HHBapHaH

TllbI. 

HerpHBII811bHOCTb 8TOro peaynbTara II runore3Lr COCTO

IIT B TOM, qTo HAPO ael1TepHH HB11HeTCH 11a116onee cna6o 
CBH3aH110A H3 scex smepHbIX cucreM H o6naaaer 11a116onee 

npOTHmeHHhlM ¢opM¢aKropoM. 

~<ecrKaH qacrb cneKTpa 11a6nroaaeMwx ntto11os nptt saa11-

MO/le11crs11H penHTIIBHCTCKIIX aeATpOHOB COOTBeTCTByeT KBK 

6LI ,, nnor110A" ( C 6onbWOA 8Heprtte11 CBH3H) ABYXHYK110HIIOA 

CIICTeMe. TTptt 8TOM sepOHTHOCTb npe6hlB8HIIH aeRrepHH B 

TBKOM COCTOHHHH OKa3anacb paBHOA, B COOTBeTCTBHH C 

oueHK8MH, Bep0HTH0CTII HaxomaeHHH ilBYX HyKnOH0B aeArepHH 

B xapaKTepH0M il11H Me30II006pa30B8HHH o6beMe. B C0OT

BeTCTBIHI C 8THM Ha6moaaeMbUI a¢~1eKT 6b!11 H83B8H KYMY11H

TUBHbIM. 

OaHaKo cnenyer noaqepKHYTh, qro caM no ce6e KYMY

nHTUBHwA a¢¢eKT HBnHeTCH cneacrstteM 6onee o6wero 3aKo

Ha MaC1IITa6HO-HHBap11aHTHoro noseaeHHH llHK11ID3HBHOro ce

qeHHH B381IMO/lel!CTBIIH pe11HTHBIICTCKHX H/lep. 

TToa M8CllITa6HO-HHBapuaHTHbIM noseaeHueM Mb! IlOHUMaeM 

38BIICIIMOCTb HHBapttaHTHoro HHK11ID3HBH0ro ceqeHHH T0JlbKO 

or Macwra6HoA nepeMeHHoA P /P max , rae P max 
1T 1T 1T 

.. 



onpenengeTCB II3 KIIHeMaTIIKH CTOnKHOBeHHH rpynnbI HyK

noHOB qiparMeHTIIpy10ruero gnpa. 

HeaaBHCHMOCTh OT 8HeprHH, npIIXOABIUeftcg Ha OAIIH 

HyKnOH penBTIIBHCTCKOPO BApa lIHBapIIaHTHOPO ceqeHIIB lIH

KnI03IIBHOPO npouecca, nyqIIIe BCero HnnIOCTpllpyIOT 8KCne

pHMeHTanhHbie naHHble no KyMynHTIIBHOMY o6pa30B8Hlll0 

npoTOHOB npH B3aHMOAeHCTBIIll nIIOHOB C 8HeprIIeH 40 faB 

c HApaMH yrnepona, npHBeAeHHhie B pa6oTe / 3 I, rne 

6b1no noKa3aHO, qTo nonyqeHHaSI CTpyKTypHaSI qiyHKUHH 

npaKTHqeCKII COBnanaeT co CTPYKTypHOH qiyHKUHeH, nonyqeH

HOH npn 8HeprHH B HeCKOnhKO faB 14 /. 

KyMynBTIIBHb!H aqiqieKT HMeeT, oqeBIIAHO, npnKnanHoe 

aHaqeHHe KaK cnoco6 nonyqeHHB BTopHqHbIX nyqKoB 6onh

IIIHX 8Heprnft OT ycKopeHHb!X HAep. C qJH3HqeCKOH TOqKu 

apeHHB OH CB5I38H, no-.BIIAIIMOMY, C HAepHOH qJH3IIKOH HH3-

KIIX 8HeprHH cTpyKTypoft HApa, onpenenSIIOIUeft BepoSITHOCTh 

H8XO}KAeHH5I rpynnbI HyKnOHOB B aanaHHOM 06'beMe, II IIHKnI0-

31IBHbIMII npoueccaMII HyKnOH-HyKnOHHbJX B3aHMOAeHCTBIIH, 

oco6eHHO B TaK Ha3bIBaeMOH ,, ueHTpanhHOH o6naCTII,,. 

IleTanbHbie IICcnenoBaHHH KyMynHTHBHOro Me30H006pa-

30BaHII5I 6bJnlI npoBeAeHbl npn ,, MenneHHOM,, BblBOAe YCKO

peHHoro nyqKa II3 CHHXpOqJa30TpOHa flB,:/5/ .B UHTHpyeMbIX 

pa6oTaX 6hlnll HCCnenoBaHhl cneKTphl nIIOHOB B peaKUHH 

A + p 

A + d 

+ 
➔ 77- + 

+ 
➔ 77- + 

3HeprIIH, npIIXOABIUaSICB Ha HyKnOH IICcnenyeMoro HApa, 

naMeHgnach OT 4,2 no 8,4 r aB. B KaqecTBe IICcnenyeMbIX 

gnep ( A) 6hmII B3HTbI 6 Li , 7Li , C, M , Cu, 144 Sm, 
154Sn, 1s2w, 186W, Pb. 

EbmH ycTaHOBneHbl cneny10ruIIe aaKOHOMepHOCTII: 

1. 3HepreTIIqeCKIIH cneKTp pO}KAeHHblX nHOHOB IIMeeT 

8KCnoHeHUIIanbHbIH xapaKTep: 

d 
3
a 

E d 3P "' C exp I - T / T O I 

4 

TTpHqeM napaMeTp CB npenenax OIIIII60K He aaaIICHT OT 

8HeprHH, npHXOAHIUeHCSI Ha OAHH HyKnOH HApa; He 3aBIICIIT 

OT 3HaKa pO}KAeHHbIX nnoHOB. TTapaMeTp To (TeMneparypa) 

He 3aBHCIIT OT 3HaKa pO}KAeHHb!X nnoHOB II no nopHAKY Be

nHqHHbl paaeH 60 MaB. 

2. HHaapHaHTHoe ceqeHne 1IHKn10aIIaHoro npouecca qipar

MeHTnpy10ruero gnpa npaKrnqecKH nIIHeHHO aoapacTaeT c 

a TOMHbIM BeCoM: 

E d 3 a 

d3 ... p 
== A. 

TaKHM o6pa30M, 6binO noKa3aHo, qTo KyMynHTIIBHbIH aqi

qieKT IIMeeT o6'beMHbIH xapaKTep. 3ra oco6eHHOCTh HOBOPO 

BBneHHB, onpenenBeMoro anpoH-aApOHHblMH B3aHMOAeHCT

BIIHMII npH 6onbIIIIIX 8HeprOBbIAeneHHBX, BBnHeTCH HeTp1I

B1IanbHb!M CBOHCTBOM HAepHbIX B38HMOAeHCTBHH. KaK OKa

aanoco, HApa caMapng, cyruecraeHHO pa3Hbie no qiopMe co

rnacHo cneKTpOCKOnnqecKHM AaHHbIM, TaK}Ke nonqHHBIOTCB 

8TOH 38BHCHMOCTII. 

CnenyIOIUIIM 8TanoM B HCCnenoBaHIIH KyMyngTHBHOPO 

pO}KAeHHH qacrnu 6hmn HccnenoBaHIIB npoueccoa c o6paao

BaHHeM HyKnOHHhlX CIICTeM: 

A"+ p ➔ P + 
A + p ➔ d + 

A + p ➔ T + 

... ' 

Ilnsi: 8TOH uem1 6bma npHMeHeHa TeXHHKa BpeMeHH npo

neTa nng perncrpaunII BTopnqHbIX qacruu a Toft :>1<e caMoft 

nocTaHOBKe 8KcnepHMeHTa /3/. Ha puc. 1 noKa3aH cneKTp 

qacTnu c HMnynhcOM 800 MaB/c, nonyqeHHhIH Ha BApe 

CBHHUa, 60M6apn1IpyeMoro npoTOH8MII C HMITynhCOM 

8 ,4 faB/ c. 3Tor pncyHoK unn10crp1Ipyer crerreHh Hane}KHOC

TH OTAeneHIIH none3Hb!X co6b!TIIH OT qJOHOBbIX. B Kaqecrae 

nccnenyeMbIX HAep 6bmH B3BTb1 6Li , ~7 Li , Be, C , 
Ae ' Si ' Fe• 58Ni • 64 Ni' Cu i l 22Sn ' 118sn ' 

124sn,144sm,154Sm, -182\l, 186\l, Pb, ll. 

EonhIIIOH Ha6op HCCnenyeMb!X BAep-H30TOITOB Il03Bonun 

ycraHOBHTh HOBYIO HHTepecHyIO 3aKOHOMepHOCTh. BbJXOA 

BTOpHqHhlX qacTIIU (cTaTHCTHqeCKH o6ecneqeHhl naHHhle 
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ansi npoTOHOB) npaKTHqecKH He 38BHCHT OT KonnqeCTB8 
Hei1TpOHOB B SlApax. Ha pHc. 2 noKa38HO OTHOUieHHe BbIXO-
AOB npoTOHOB ansi SIAep-H30Tonoa ( Ni , Sn , Sm , W ) , 
HOpMHp0B8HHOe Ha cpeaHee 3HaqeHHe no cepHH H30TOnOB, 
B 38BIICHMOCTII OT aTOMHoro Beca A • TiyHKTHpOM noKa3a-
Ha 0:>KHAaeMaSl A-38BHCHMOCTh no BCeMy Ha6opy HCCne-

ayeMbIX siaep. 
Eonee Toro, oKa3anoch, qTo 3KcnepHMeHTanhHbie aaH-

Hbie no KyMynsiTHBHOMY pO:>KAeHIIIO HyKnOHHbIX CHCTeM ( p I 

d, T) HeB03MO:>KHO onHCBTh CTeneHHOH 38BHCHMOCThIO 

TJina 
3 n 

E ~ "' A 
3 ➔ 

d p 

rae n - nOCTOSlHH8Sl, He 38BHCSllll8Sl OT aTOMHOro Beca SlA
pa. OAH8KO onlIC8HHe 3KCnepHMeHTanbHbIX A8HHbIX, cornac
HO KPHTeplIIO X~B03MO)KH0 B npeanono)KeHHII CTeneHHOH 38BH
CIIMOCTH BHA8 

3 

E d a n 
-:r:;-"'z, 
d p 

rae z - 3apsi.!:t cpparMeHTHpyroruero siapa. 
Ha plIC, 3 noKa3aHa 38BHCIIMOCTh napaMeTpa n OT rro

PSlAKa KyMynSITIIBHOCTII Q • TiopSIAOK KyMynSITIIBHOCTII Mb! 
onpeaensieM KaK MIIHHManbHO B03MO)KHOe no KIIHeMBTHKe 
q1Icno HyKnOHOB SlApa,npH B38H~OAeHCTBHH C KOTOpb!MH 
aaneTaroruero HyKnoaa B03MO*HO pmKAeHHe BTOpHqaou qac
THUbI. 

TionyqeHHbie 3KCnepHMeHTanhHbie A8HHbie 06aapy,1rnB810T 
HOBble 38KOHOMepHOCTII: 

1. 3aBHCHMOCTh ceqeHHSl po,1<AeHHSl HyKnOHHb!X CHCTeM 
no cpaBHeHHIO C nHOH8MH C pOCTOM aTOMHoro Beca cppar
MeHTHpyromero SIApa B03pacTaeT 6onee CIInbHo. 

2. TiapaMeTp n He 38BHCHT OT nopSIAKa Ky-
MynBTHBHOCTH ansi o6pa30B8HHS1 npOTOHOB II AeHT-
pOHOB B HHTepaane Q 1,5 "7 2,5 H 2,6-'- 3,6 AnSI rrpOTOHOB 
II aeuTpOHOB COOTBeTCTBeHHO, 

3. TiapaMeTp n B z -38BIICHM0CTH MeHSieTCSl ,, CTyrreH
qaTb!M o6pa3oM" B rrpeaenax: 1,49.:!:.0,02 anSI nporoaoa, 
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1,82.:!:_0,04 Ami aeuTpOHOB n 2,2 .:!:. 0,1 ansi TpHTIISl. 
HeCOMHeHHO, HHTepnpeTaUHSl 3KCIIepHMeHTanbHhlX A8HHhlX 

no KyMynsiTIIBHOMy o6pa30B8HHIO qacTHU AOn:>KHa OXB8Tb!B8Th 
BCIO COBOKynHOCTh rronyqeHHbIX 38KOHOMepHOCTeu. 

B 3aKnroqeH1Ie cqHTaeM CBOHM IIplISlTHblM aonroM Bbrpa-
31ITh 6naroaapHOCTh 38 ycTOHqHBYIO pa6oTy yCKOplITensi 
rnaBHOMy HH*eHepy n.r .MaKapoay, rpynne ancrreTqepoB, 
pyK0B0AHM0H C.B.<f>eayKOBbIM1 C0TPYAHHK8M CeKT0pa BbI
Boaa, pyKoBo~HMoro H.E.HccnHcKHM. EnaroaapnM TaK-
)l{e M.H. IIIKo6nHy, B.f .TiepeBo3qHKoBa, B.n.CBanoaa 
H O.IO.KynhIIHHY 3a IIOMOlllh B pa6oTe. 
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