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BB~JleHue 

OKCnepaMeHTbl no 3aXBaTy J.L -Me30HOB nerKaMa ru:tpaMa cnymaT ac

TOqHaKOM aH~OpMaUaa 0 MeXaHa3Me 3aXBaTa H CTpyKType ru:tep. B TaKHX 

accneJlOBaHaHX 9~~eKTaBHO MO:>KeT fibiTb ucnonb30BaH MeTOJl HJlepHbiX ~OTQ

aMynbCaH, no3BOnHIOlllaH C . Xopometi ToqHOCTbiO aaMepHTb yrnbi a SHepruu 

BTOpaqHbiX KOpOTKOnpo6e:>KHbiX qacTaU a JlaTb 0 TaKHM o6pa30M
0 

JleTanbHyiO 

aH~OpMauaro o npouecce aaxBaTa. 
., 

nononHHTenbHbie npeaMyllleCTBa aMeiOT MeCTO npa peraCTpauua COfibi

Tati C XapaKTepHbiMa. T -o6pa3HbiMH cneJlaMa, TaK KaK OHa MoryT 6b!Tb . OT

HeCeHbl TOnbKO K HaJle:>KHO aJleHTa~auapyeMbiM OCTaToqHbiM ru:tpaM: 8 Li 
0 

8 8 H 11 I B a e • 

no ·nocneaHero BpeMeHa npa accneJlOBaHaH 3aXBaTa J.L -Me30HOB 
. 3 3 . 

nerKaMa ru:tpaMa namb B peaKuaa JL- + He... H +v yaanocb aaperacTpapo-

BaTb ru:tpo OTJlaqu MIOOHHOrO HeHTpaHo. BnepBbie STO 6binO CJlenaHO C no-
' n; 

MOlllbiO aa~~yauoHHoti KaMepbi Ha cuHxpouuKnoTpoHe OIHUI • B apyrax 

pa6oTax KaHanbi peaKuati na6o He BhiJlenHnucb, na6o peracTpapoBanacb He 

B 
./3/ CaMH ru:tpa OTJlaqa, a }'-KBaHTbl ana aneKTpOHbl OT HX pacnaJlOBo . 

C006manOCb 0 peraCTpauaa 9 cnyqaeB 06pa30BaHaH naTaH-8 BO B3aaMo-. 

- . - 12 8 4 aeaCTBaHX JlByxnyqeBoro Tuna, KOTOpbie oTHeceHbi K peaKuaa J.L + C... Li+ He+~~, 

OJlHaKO nonHbiti KHHeMaTuqeCKHH aHanaa STaX. C06biTati He npOBOJlanCHo 

3 



B HacTomueii pa6oTe saperncTj:mpoBaHo 346 co6hiTHii J:myxny'leBoro 

Tuna c ·r -o6pa3HhiM cneJloM, npoBeJleH nx KHHeMaTn'leCKHii ananns n Bhi-

- 12c )leneH KaHan peaKUHII saxBaTa p. -Me3oHa 51JlpOM c o6pasoBanueM nu-

TH£-8 B KOHe'IHOM COCTO£HUU. 

ITocTaHOBKa 9KCnepuMeHTa 

3 
311.fYnbCHOHHbie KaMephl pa3MepOM }Q X 10 X6 CM 1 COCl'aBneHHbie 113 

cnoeB 9Mynbcuu Tnna Hl1K<t>l1-BP TomunHoii· 600 MK, o6nyqanncb p.- -Me-

30HI3MH c aneprneii 80 MaB B HH3Ko4JonoBoii na6oparopnn na p.- -1\Ieaon

HOM ·rpaKl'e CHHXpOUHKnOl'pOHa 0115!11. f1nol'HOCl'b o6ny'IeHIHI COCl'aBn£na 

5 . 2 " 2 
2·10 Me30HfCM • Me30Hhl TOpM03UnHCb MeJlHhiM <flunbTpOM TOniUHHOH lOr/eM 

H OCTaHaBnJ!Ba!IHCb B cepeJlHHe 9MY!IbCHOHHOH KaMepbl. : 

lin£ onpe)leneHH£ npuMeCH 11- -Me30HOB B nepBII'IHOM ny"'!Ke 6bin0 113-

MepeHO pacnpeJlenenue 'II!Cna a --.3Be3Jl ( BJlO!lb nanpaBnenn £ ny'IKa) B aa

BUCIIMOCTH OT paCCTO£HH£ •OT Kpa£ <floT09MY!lbCHOHHOfi KaMepbl. 

3aperucrpupoBano ~ 300 a -aBe3Jl paann'Inoro Tuna. ITo Hl\tnynbcy 

nepBII'IHOI"O ny"'!Ka 6bma onpeJleneHa 30Ha OCTaHOBOK 11- -Me30HOB B 9MY!Ib

CIIOHHOH KaMepe. Ha aKcnepnMeHTanbnoro pacnpeJleneHH£ 'Iucna a -sae3Jl 

BJlO!lb HanpaBneHII5I ny"'!Ka (puc. } ) HaHJleHO, 'ITO npiiMeCb 17.- -Me30HOB B 

30He OCT8110BOK p.- -M830IIOB Mana U He npeBhiiDaeT 0,2%. 

ITpu aaxBaTe tt -MeaonoB £JlpaMu B _¢oT09Mynbcuu a -3Be3Jlhi c 

!li:l)"MH unu 6onee ny'IaMn o6paay10TC£ 
/4 5/ . 

H!lpax ' • K TOMY /Ka BhiXOJl £Jlep 

npenMyllieCTBeHHO Ha nerKHX (C,N, 0) 
8 8 

Li u B ua T£)Ke!lhiX H!lep ¢oro-

31\l)'!lbCIIII ( Ag 
Ill 

, Br ) .:::unbHO noJlaBneu KynoHOBCKIIJ\1 6apbepoM • 

Pa6o'lul! rrpocMorp npoBOJlltnC£ B aone ocranonoK P.. -MesoHOB mu

pltHoii B 3 CM (puc. } ); 110Jl MHKpOCKOITOM C yBenJI'ICHUel\1 200 X perHCTpll- . 
• ~ . . r _: · ., .I 

poBa:mcb a -3Be~Jnhi c T -o6pasHbiMH cne;!aMn. B qeTupex 3!\.lynbcuoHHhiX KaMe

pax 6hmo aaperucTpupoBano 677 TaKnx a-aBe3Jl. llnH aHanHsa oT6upamicb 

4 

N 
1-

120 

100 

80 

60f 1(-

40 I 
20 

0 
0 1 6 7 8 9 [[CM] 

Puc. 1. P acnpeJleneHRe a -3Be3Jl no ocTaTO'IHOMY npo6ery Mea 
paBnenne nepBR"'!Horo ny"'!Ka Meaonoa - cneBa HanpaBo. CrpenKl 
Hbl MaKCiiMyMbl pacnpe)leneHHll no fayccy Jln£ a _ -II a -3B 

1T p. 
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co6hiTnil tmyxny'!eaoro 

raTn'lecKnil auann3 n Bhi-

12C c o6pa3oaauneM nn-

3 
CM , COCTaBneuu~e 113 

1 MK, o6nyqanncb. p -Me-

5opaTopnn ua ~- -r-.Ie3ou-

' o6ny'leun~ cocrannHna 

tjlnnbTpOM TOnilli!HOH 10rlcM
2 

Mepbi.: 

lepBU'lHOM ny'!Ke 6hJnO 113-

fanpaaneHit H ny'!Ka) a 3a

>HHOi! K8Mephl. 

JI'O T!In8. no l!t-.mynbCY 

~neneung 'li!Cna a -3Be31l 

HpHMeCb 17- -t-.fe30HOB. B 

~er 0,2%. 

MynbCIIH a -3Be31lhl c 

:.raenuo na nei'KI!X (C,N, 0} 

B. 1!3 T~lKenhiX HJlep ¢oro-
.. ' · Ill 
:KHM 6dpbepOM • 

lHOBOK ·ft .. · -Me30HOB Illll

~ni!'l9Hil9l\l 200 X pei'HCT[)II-. 
' '. . ~' t ' i , ~. . :; I 

'!eTLipex 3Mynbcll oHHhiX KaMe

lnH itHanH3a oT6upamtcb 

-
N 1 

120 

100 

80 

60 1(-

40 I 
20 

0 
0 1 2 3 4 6 7 8 9 [ [C/1] 

Pnc. 1. P acnpeneneune a -3Be31l no ocTaTO'li!OMY npo6ery Meaonoa. Han
paaneune nepBH'lHOI'o ny'!Ka Meaouoa - cneaa nanpaao. CTpenKaMH noKaaa
Hhi MaKCHMYMhi pacnpenenenHil no fayccy nnH a - H a -aaeaa. 

17- p-



Jleyxny'leBhie seeSJlhi, nMeroume KpoMe ·r -o6pasHoro cneJla cneJl Jlpyroii 

sap.mKeHHOii 'laCTHUhi (nepBll'IHhiii p.- -Me30H B JlaHHOM cny'lae He y'IHThi

eaeTcSI). BhiJleneHo n nsMepeHo 346 TaKHX co6hiTHii. 3Heprnn: sapmKeHHhiX 

'laCTHU onpeJlenSinHCb no npo6eraM Ha ocHoBaHnn Ta6nnu, npneeJleHHhiX B 

/6/ 
pa6oTe 

~ 

3KcnepnMeHTanbHhie peaynbTaThi 

8 8 8. 
T -o6pa3Hbie cneJlhi B «iJoToaMynbcn:n JlaiOT Slllpa Li ·, B n He . 

8 
BKnaJl He Man, II OHM MOI'YT 6b!Tb BhiJleneHbl no JlBYM aneKTpOHaM B TO'I-

/7/ . 
Ke pacnaJla • Mbl He Ha::IInll Hll OJlHOI'O TaKOI'O C06b!THSI. 

LJ:n:cno eoaMO)I{HhiX KaHanoe peaKunii c o6pasoeaHneM 
8 

Li n 
8 

B npn 

saXBaTe p. -Me30HOB nei'KllMH SIJlpaMn B «iJoTOaMynbCHH CllnbHO orpaHn'le-
8 . 

Ho. TaK, e cny'lae o6pasoeaHHSI Li eoaMO)I{Hhi TonbKO cnenyromne peaK-

nun: JlByxny'leeoro Tuna: 

72 8 • 4 
p.- + C ... L, + He + v 

... 
8 Li + 3 He + n + v , 

- 14 8 • 6 • 
p. + N ... L, + L1 + v , 

76 8 7 
p. + 0 -> Li + Be + n + v • 

8 
PeaKunn c o6pasoeaHneM B 

8 14 
nocKonbKY BhineT B ns Sinep N 

ManoeepOSITHbl no cpaBHeHIIIO C 

H760 B peaKUHSIX JlByXny'leBOI'O 

6 - x/ 
BCei'Jla COnpOBO)KJlBeTCSI ncnycKaHUeM TpeX nnu onee HeUTpOHOB 0 

' ' 

(1) 

(2) 

(3) 

( 4) 

8 
Li, 

Tn:na 

'ITO 

x/ - 76 8 6 
3a ncKniO'IeHneM peaKunn p. + 0 ... B + He +2 n + v , rne o6pasyeT- -

CSI {3 -aKTHBHoe SlllPO 6 He • OnHaKo Mhi He Haumu HH onHoro cny'laSI co 
cneJloM aneKTpoHa pacnana Ha KOHUe cnena eTopoii (KpoMe · .. t.wnoTKa") 

3apSI)KeHHOll 'laCTllUhi. 

6 I 
l 

npn:eonnT K 3Ha'lnTenbHOMY nonaeneHniO aTnx peaKunii no cpaE 

aKUllSIMU, I'Jle o6paayeTCSI MeHblllCe 'IHCnO HeiiTpOHOB /
8

/ 

nnSI BbiJleneHUSI peaKUHH ( 1-4) npOBOJlllnCSI aHanns C06hl~ 

npn nOMOIIlll nporpaMMbi KHHeMaTH'IeCKOI'O aHannsa SIJlepHbiX p 
/9/ 

TOa~ynbCHH • 

PeaynbTaTbi aHannsa noKaaann, 'ITO ocHOBHhiM n:a yKasaJ 

SIBnSieTCSI KaHan 

p. + 12 C ... 8 Li + 3 He + n + v, 

B TO epeMSI KaK BepOSITHOCTU peaKU~ii (1 ), (3), (4) 3Ha'IHTe1 

Ha puc. 2 npneeneHo pacnpeneneHne no HeJlOCTaromeii M< 

THBH8SI Macca HeiiTpOH-HeiiTpUHO) anSI peaKUUII (2). Ha cpaBH 

TU'IeCKOI'Q ll HMnynbCI!OI'O pacnpeneneHUll CHCTeMbl (n +V )'(pHI 

cnenaTb BbiBOJl 0 TOM, 'ITO HeiiTpOH B peaKlllfU (2) YHOCUT He 

aHepruro = (3fo10) Mae. 

B aTOM cny'lae 94JcjleKTHBHYIO Macey HeiiTpanbHOii CIICTetv 

( M , ...jm2 +2 E E (l-{3 cosO . )) MO*HO aanucaTh B anne: 
nV n n . V . n nV 

M = m + E ( l - {3 cos 0 ) , 
nV n V "· nV 

rne m - Macca HeiiTpoHa, E - aHeprnSI neiiTpuno, {3 - Cl 
n v · . n 

TpOHa, Onv - yron Me*JlY HeiiTpOHOM U HeiiTpiiHO. 

ITo nono*eHniO ysKoro miKa B pa·cnpenenenuu ·M nv· B o• 

(985-990) Mae. ua puc. 2 MO)KHO oueauTb, .'ITO .aHeprnSI HeiiTI 

( 45-50 >. Mae. H e6onbruoii. pas6poc · B Ev ceuneTenbcTeyeT o · 

HeiiTpllHO, nO-BUJlUMOMY 0 BbineTaeT B npOMe)KyTO'IHOM JlBYX'IaC 

uecce. 

TaKoii npouecc npeJlnonaraeTcSI, B 'laCTHOCTU, npu peaoJ 
- /10/ . . 

xanuaMe saxeaTa p. -MeSOHOB • B aTOM cny'lae ·npu sa 
72 . . 

Me30Ha SIJlpOM ( B npOMe)KyTO'IHOM COCTOSIHUII o6paayeTCSI I 

7 



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

.uaHHOM cny"!ae He Y"'I1Thi

TI1fi, 3Hepi'I111 3apSDKeHHhiX 

I Ta6ni1U 1 npi1Be.UeHHhiX B 

ribT8Tbl 

8L 88 8.H 
SUlP8 i · 1 11 e • 

110 .UBYM. sneKTpOH8M B TO"'-

0 C06biTI1SI, 
' 8 8 ' 

taoaaHI1eM Li 11 8 npn 

rynbCI1H CHnbHO OI'p8HH"'e-

TOnbKO cne.uyiOIU11e peaK-

(1) 

(2) 

(3) 

(4) ' 

. 8 
Hhi, no cpaaHeHHIO c Li, 

lKU11SIX nayxny"'eBOI'O T11na 
.. x/ 

5onee HefiTpOHOB . 1 "'TO 

r2n + v 1 r.ue o6paayeT-
IIWH HH 0/lHOI'O cny"'8SI CO 
lOH (KpOMe ,"MonOTKa") 

•' 

np11BO/lHT K 3Ha"'I1TenbHOMy noJlaBneHHIO 9THX peaKUHH no Cp8BHeHHIO C pe
/8/ 

8KUHSIMH 1 I'/le o6paayeTCSI MeHbiUCe "111Cno HefiTpOHOB , 

llnSI Bhi.UeneHHSI peaKUHH ( 1-4) npOBO/lHncsr aHanH3 C06hiTHH Ha 38M 

npH noMOIUH nporpaMMbl KI1HeM8TI1"1eCKOI'O aHanH3a SIJlepHbiX peaKUl!H B ~J0-

/9/ 
T09MynbCHH 

PeaynbTaTbl aHan11aa noKa3anl1, "'TO OCHOBHbiM 113 YK83811Hb!X KaHanoa 

SIBnSieTCSI KaHan 

fl- + 12 C _, 8 Li + 3 He + n + v , (2) 

B TO BpeMSI K8K BepOSITHOCTH pe8Kll~H (1 ), (3), (4) 3Ha"'UTenbHO Mellbllie, 

Ha pnc. 2 npHBe/leHo pacnpe/leileHHe no He.uocTaiOIUefi Macce (sifl!jleK

THBHasr Macca HefiTpoH-nefiTpHHo) Jlnsr peaKUHH (2). Ha cpaaueHHSI suepre

TH"'ecKoro H HMnynbCI!OI'O pacnpeJleneHHH CHCTeMb! (n +V }'(puc, 3) MO>KHO 

C/lenaTb Bb!BO/l 0 TOM 1 "'TO HefiTpOH B peaKllHH (2) YHOCHT He6onbWYIO 

9Hepl'HIO "'(3t-10) Msa. 

B 9TOM cny"!ae a!jl!jleKTHBHYIO Macey uefiTpan~uofi CHCTeMI>J ( n + v ) 

( M = ym2 +2 E E 0-f3 cosO JJ MO>KHO aanucaTb B BH.ue: 
nV n n ·. 11 . n n 

M = m + E ( 1 - f3 cos 0 ) , 
nll n V ·., n n 11 

I'/le m - Macca uefiTpoua, E - :3uepi'HSI nefiTpnHo, f3 n - cKopocTb nefi-
n V 

TpOHa, () n v - Yl'On Me>K.UY HefiTpOHOM H HeHTpHIIO, 

n 0 nono>KeHHIO Y3KOI'O nnKa B pacnpe.ueneiiHH M n v B o6naCTH 

(985-990) Msa ua puc. 2 MO>KHO oueHHTb 1 , "'TO 9Hepl'HSI HefiTpnuo paaHa 

( 45-50) Msa. He6onbruofi paa6poc B Ev CBH.UeTe.rlbcT~yeT o ToM,·. "'TO 

HefiTpHll01 no-BH/lHMOMy 1 BbineTaeT B npoMe>KyTO"'HOM llBYX"'aCTH"'liOM npo-

uecce. 

TaKofi npouecc npeJlnonaPaeTcSI, a "!aCTnocTH 1 npn peaoHaHCHOM Me-

- /10/ 
xaHuaMe aaxaaTa ll -Me30HOB • B 9TOM cny"'ae npn aaxaaTe /l 

12 • 
Me30:ia S!/lpOM C B npOMe>KyTO"'HOM COCTOHHHH o6pa3yeTCSI B036y>KJleHHOe 

7 



1:: 

I 

', 

'ii 

N 
200 

f80 

f60 

'"0 

120 

100 

80 

60 

40 

20' 

t 
170 s"iO 

J[ '2c- 'u JHenV 

346 C05b1111UU 

900-920 

r! 
i I 
i i i . . I 

:! i 
I. 
. I 
!TI 

Puc. 2. Pacnpeaeneaue no HeaocraiOIUeii Macce anSI peaKUHH (2). CnnomHaSI 
rucTorpaMMa- sKcnepuMeHTi nyHKTHp- pe3ynhTaT pac~eTa no cxeMe (I ); 
mTpnx-nyHKTup - pe3ynbTaT pac~eTa no cxeMe, u3o6pa*eHHoii Ha puc, 5; 
cnnomHaSI Kp~BaSI - pacnpeaeneHue no ~a3oBOMY o6~eMy. 

8 

;I 

I 

N 

N 
100 

E3He[MaS] 

8 
Puc. 3. (a) u (6) - saepreTu~ecKue pacnpeaeneHHSI Siaep .Li 
peaKUHH (2); (~) u (r) - pacnpeaeneHnSI no saepr.lm u'uM~ym 
(n +v) anSI peaKUHU (2). CnnomHaSI ruc-rorpaMMa -· sKcnepHMe 
rup - pe3ynbTaT pac'leTa .no cxeMe (I) ; mrpux-nyHKTHp - pe: 
pac'leTa no cxeMe, U3o6pa»<eHHoii Ha puc. 5; .cnnom:raSI KpuBaSI 
neaue no ~a30BOMY o6~eMy. 

9 



--------..,..--------------:--------:-:-------:--:--~~~---------

n 
i I 
! i 
I" .I 
I" .I ,. 
.I 
! I 

lnH ·peaKuuu (2 ). CnnonmaH 
raT pac"'eTa no cxeMe (I~ ) ; · 
nso6pa~eHHOfi Ha puc. 5; 
o6'beMy. 

N n N 
i! 100 

180 ! ! a ., 6 
80 

140 

60 
100 

150 

20 

6 

N 
E,Ht[M38] 

100 

6 N 
40 r·.., 

80 

IJO 

40 

8 3 
Puc. 3, (a) u (6) - aaepreTu"'ecKue pacnpeJlenemiH HJlep Li H He JlnH 
peaKuun (2); (B) n ( r) - pacnpe]leneanH no aaeprim u UMnynbcy cucTeMbi 
(n +v) JlnH peaKuuu (2). CnnolllHaH rucTorpaMMa - sKcnepHMeHTi 'nyaK-
Tup - pesynhTaT pac"'eTa . no cxeMe (/) ; lllTpux-nyHKTup - pesynbTaT 
pac"'eTa no cxeMe, nso6pa~eaaofi aa puc, 5; cnnolllHaH KPHBaH - pacnpeJle
neaue no ~asoaoMy o6'beMy, 

9 



7 2 . . . ( ) 
rutpo B* n HeiiTpnHo. llpn aTOM, ecnn HeiiTpnHo yHOCHT 45-50 MaB, 

TO ypoBeHb B036y:lKAeHHSI 12 8* AOn:lKeH OTCTOSITb OT OCHOBHOI'O Ha 

(42-47) MaB, 

Pa3Ban rutpa 12 8* C o6pa30B8HHeM B KOHe'IHOM COCTOSIHHH SIAep 

H 3 He MO:lKeT nponcxot:tHTb no cnet:tYIOIIlHM ABYM cxeMaM: 

8 
Li 

72 8 • 4. 
I. B. * .... L1 + He* 

3 

II. 72 B * rr B* 
---+ He +n, .. 

.... n + 8 3 
---+ Li+ He. 

3 
l13MepeHHBSI B OnhiTe yrnoBaSI KOppenstUHSI Me:lKAY rutpOM He H CHC-

TeMOH HeiiTpOH-HeiiTpHHO (puc. 4) n03BOnSieT HCKniO'IUTb H3 paCCMOTpeHHSI 

cxeMy II , nocKonbKY B 9TOM cnyqae ( KaK 6bmo B.hi'l:ucneHo TeopeTU'IeCKH) 

yrnoBaSI KOppenSIUHSI OK83biB8eTCSI CMe!IleHHOH B CTOpOHy 6onbiiiHX yrnoB, 

'ITO npOTHBOpe'IHT 9KCnepuMeHTanbHhiM peaynbTaTaM, llo 9TOH :lKe npU'IHHe 

MO:lKeT 6biTb HCKniO'IeH U3 paCCMOTpeHHSI TBK:lKe MeXaHH3M npSIMOI'O 3aXBa

Ta fl- -Meaoaa no cxeMe 

72 77 
p.-+ C .... v+n+ B* 

8 3 
--.... Li.+ He . 

0TMeTHM, 'ITO B cnyqae npstMoro aaxBaTa Henb3SI .onucaTb H aKcnepnMeH

TanbHoe pacnpet:teneaue no a4xjleKTUBHOii Macce (n+v) (puc. 2). 

YrnoByro Koppemmnro Me:lKAY rutpoM 
3 He n cncTeMoii HeiirpoH-Heiirpu-

HO 

'ITO 

(puc. 4) ynaeTCSI YAOBneTBOpHTenbHO OnHCBTb TOnbKO B npet:tnono:lKeHHH, 

3 He n HeiiTpoH o6paayrorcst npn paaBane npoMe:lKyTo'IHOI'O Boa6y:lKAeH-
4 

Horo rutpa He* , T.e. KOI'Aa peaKUHSI (2) nponcxonnT no cxeMe: 
- 72 72 

fl + c .... v + B* 
8 4 

--.... Li + ·He * 
3 

---+ He +n 

Hanny'IIIIee cornacne c aaepreTH'IeCKHMH H yrnoBwMH pacnpet:teneHnst

MH (puc, 2,3,4), nony'leHHhiMII B OnhiTe, AOCTHI'aeTCSI npH MOt:tenHpOBaHHH 

: ( 

l 
I 

N 
300 

260 

220 
I I 

~~ 100 

180ll a 0 L 6 
160 80 

I I 
140 

Ul 12ot1 60 

100 

~' 80 

60 

20 
I[L"::::::.. 

-1 ·06 ·0.2 Q.2 0.6 1 

cos('u"'JHe) 

Pnc. 4. YrnoBhie KoppenSIUHH nnst peaKUHH (2). CnnoiiiHast r 
aKcnepuMeHTi nyHKTHp - peaynbTaT pacqeTa no cxeMe (I) 
THp - peaynbTaT pac'l:eTa no cxeMe, uao6pa>KeHHOii Ha ·puc. 

KPHBaH - pacnpeneneane no ~aaoBoMy o6~eMy, 

Jf 
...... ...... 

' .... ....... c 
n 

Pnc. 5. CxeMa aaxBaTa fl- -Me3oHa Ha ManoayKnoHHOii ace 



TPHHO yHOCHT (45-50) ~aa, 

051Th OT OCHOBHOrO Ha 

8 
KOHe'IHOM COCTOSIHHH S!Jlep Li 

BYM CXeMaM: 

3 
H5l Me)KAY SIAPOM He n cnc-

~ HCKn!O'IHTh H3 paCCMOTpeHHSI 

lbinO B,bi'IHCneHO TeopeTH'IeCKH) 

6 cTopoHy 6onhrunx yrnoa, 

hT8T8Me Do STOfi )Ke npH'IHHe 

>Ke MeXaHH3M npSIMoro aaxaa-

nh3SI onncaTh n aKcnepnMeH

:~ (n+v) (pnc. 2). 

e H CHCTeMOH HeHTpOH-HefiTpH-

=aTh. TonbKO a·npeJlnono)KeHnn, 

! rlpOMe)KyTO'IHOro B036y)KJleH-

pOHCXOAHT no CXeMe: 

'e +n 

11: n yrnoBbiMH pacnpeJleneHI!:SI

rnraeTcSI npn MOAen~~:poaaHnn 

{ 
.... 

N 
300 

260 

220 

200 100 

180 a 6 
160 Bo 

140 

120 

100 
80 

60 

20 

Pnc. 4. YrnoBbie Koppenmmn JlnSI peaKUHH (2). CnnoruHaSI rncTorpaMMa -
aKcnepnMeHTi nyHKTHP - peaynhTaT pacqeTa 'no cxeMe (I) ; IIITpnx-nyHK
Tnp - peaynhTaT pacqeTa no cxeMe, nao6pa}KeRHofi na · pnc. 5; cnnoruuaSI 
KPHBaSI - pacnpeJlenenne no <flaaoaoMy o6'beMy. 

Pnc. 5. CxeMa aaxaaTa p. 
4 

-Meaoua Ha ManouyKnOHHofi, accounaunn Li. 

11 



12 
TaKoro 11pouecca c ypoaHSIMH aoa6y;>KJleHnsr B - ( 44+3) Msa n 4

He-

.( 22,5:!:2,0) Msa 
x/ 

llpyrHM B03MO;>KHbiM MeX8HH3MOM 38XBaTa Jl -Me30H8 SlllpOM 12 c 

MO;>KeT 6biTb 38XB8T ero '18CTb!O SIJlpa. 3TOT 11pouecc CXeMaTH'IeCKH H306-

pa;>KeH Ha puc. 5. BepOSITHOCTb TaKoro npouecca Mana H3-aa 6onhruoil sHep-
4 12 . . 

run casran KBa3IISIJlpa Li B srape C • OaHaKo rrayqaeMbiil llaMH KaHan 

ManoaepoSITeH H BKna}l TaKOI'O MeX8HII3Ma MO;>KeT OKa3aTbCSI cyrueCTBeHHblMo 
>'4 

Jl '-Meaona Ha KBa3IISIJlpe Li o6paay.,. ITpeanonarasr, 'ITO 11prr aaxaaTe 
. 4 

eTcsr aoa6y;>KJl9HHoe MPO He* , pacnaaa10meecsr Ha 
4 

3 H ~ e II neuTpon, a 

uMnynhcHoe pacnpeaeneuue Li coanaaaeT c sKcnepnMeHTanbHO onpeae

neHHbiM HM11ynhCHbiM pacnpeaeneHHeM SIJlep 
8 

Li (pHc. 3), MO;>KHO npoMo-

}lenHpOBaTb 3TOT 11pOUecc. IT ony'IeHHble B peaynbTaTe MOJlenHpOBaHHSI pac

npell.eneHHSI npHBe}leHbl Ha puc. 2-4; BHJlHO, · 'ITO OHH TaK;>Ke Ka'IeCTBeHHO 

cornacyiOTcsr c aKcnepnHeHTanbHbiMH. 

Cneaoaai-enbHo,· ansr. o11peaenenHsr BKnaaoa MexannaMa aaxaaTa Jl 

· . . 12 B 
Meaona c o6paaoaauneM npoMe2KyTO'IHoro srnpa * u · nornomeuusr Jl 

4 
Meaouoa KBa3HSIJlPOM Li Heo6XOJlHMbi neTanb!Ibie TeopeTn'IeCKHe pacqe-

Tbl BepOSITHOCTH -K8;>KJlOI'O H3 3THX MeXaHH3MOB •. 

0THOCHTenbH8SI BepOSITHOCTb peaKUHll 011peaenSinaCb no l~OpMyne: 

w n I£ Jl 
I 

N i\. T Tf (T Jl I ml I 

rae n 1 - 'Incno co6hiTHil, 11lJHH8Jlne;>Kamnx K aanuoil peaKunH; N Jl- nonnoe 

'IHCno pacna}lOB Jl -- Me30HOB B 11pOCMOTpeHHOM 06'beMe :3MynhCHH (npeJl-

nonaranocb,, 'ITO pac11an Jl -Meaouoa nponcxoanT TonbKO npn aaxaaTe nx 

nerKHMH aTOMaMH) ;A, - CKOPOCTb aaxBaTa Jl- -Me30Ha SIJlpaMH c . N 
nnu 0 

; T ml - BpeMSI )KH3HH Jl -Meaona B Mpax yrnepoaa, aaoTa nnn 

KHCnopoaa j Tf - OTHOCHTenbUaSI 'IaCTOTa 8TOMUOI'O 38XBaTa JL--Me30"Ua 
I 

x/ 
ITpn MoaennpoaaHHH npnnnManocb, 'ITO Ka;>KJlbiH npoMe;>KyTO'IUbiii nayx'Iac

TH'IUbiii npouecc npoiicxoanT naoTpo11no a caoeii c.u.n. 

12 

nerKHMH SIJlpaMH B 4JoT03MynbCUHj £ H £ T - s4J4JeKTHBHOCTII perHCTpl 
Jl . 

cooTaeTcTaenno, Jl ... e pacnanoa· n T -o6pa3HbiX cnenoa B ¢oT03MYn 

(a narueM cny'Iae aTH s¢¢eKTUBHOCTH a npeaenax omn6oK coa11aaaroT). 

'IeHHSI CKOpOCTH 38XB8T8 ( J\. ) H BpeMSI ;>Kil3HH ( T ) Jl- -Me30HOB B J 
I /11/ ml . 

KHX S!ll.paX 6binH B3S!Tbl H3 pa60Tbi • 3aKOH pacnpeaeneHHSI OCT8HOE 

Jl- -Meaonoa 110 oTaenbHbiM KOM110HeHTaM C , N , 0 B ¢oTosMynbc 

TO'IHO He H3BeCTeH. 0THOCHTenbHble BepOS!THOCTH aTOMHOI'O 38XB8T8 ( l 

/1/ 
o11peaenSinHCb TaK ;>Ke, KaK B pa6oTe • ITpn sToM: Tfl2c = 49,6%, Tf 1 

14,4%, Tf16 = 36%. 
0 

llnSI 011peaeneHHSI OTHOCHTenbHOll BepOSITHOCTH peaKUHH (2) npHHH 

nocb, 'ITO K 3TOH peaKUIIH OTHOCSITCSI C06biTHSI, nonaBWHe B HHTepaan 

( 975~995) Msa a pac11peaeneHIIU 110 neaocTaiOmeii Macce ( 308 co6biTnii 

Torn a 

w Jl_12c .... 8L13Henv =0,6 .±0,2) .J(/3. 

OueHHM aKnaa B sKcnepHMeUTanhHO aaperncTpnpoaaUHbie co6biTHl 

peaKUHH (1 ), (3) II (4). 

KnHeMaTHKe.peaKUHll (1) II (3) Ha ypOBHe ll.OCTOBepHOCTH s% (x' 
m 

npll OJlHOH CTe11eHH CB060ll.bi) YllOBneTBOpSIIOT, COOTBeTCTBeHH0,123 H 5 

co6biTU sr. P ac11peaeneuue no cos ( 
4 He" v) nhsr peaKUHH ( 1 ) aaMeTHO CJli 

TO B CTOpOHy 110nO;>KHTenbHbiX 3H8'IeHIIHj aHanOI'H'IHbiH CJlBIIr Ha6niOJl8€ 
8 .... 

TaK;>Ke a pacnpeaeneunn no cos ( Li v) ansr peaKUHH ( 3) (puc. 7), a 

BpeMSI K8K BCeB03MO;>KHbie . CXeMbl peaKUHH (1 ) HnH ( 3) 11pHBOJlSIT K Ko: 

• nSIUHSIM, CJlBHHYTbiM B cTopoey 6onbWIIX yrnoa. 8To pacXO;>KJlef!ne MO;>K 

6b!Tb 06'bSICHeHO cymeCTBeHHbiM BKna)lOM OCHOBHOI'O 11pouecca (2) B K 

nbi ( 1) II (3), lleiiCTBHTenbHO, CJlBHr B CTOpOHY ManbiX yrnoa B paC11J 

nef!Hsrx no cos( 4 He "v) nnn cos( 8 Li "v) (puc. 7) nony'IaeTCSI npn MOJJ 

poaaunn peaKUHH (2) no cxeMe (I ) c nocnenyiOmeii "aaMef!oii" Mpa 

5Ill.PaMH 4 He unn 6 Li ( B rn11oTeaax (1 ) nnn ( 3) cooTBeTCTBef!Ho). 
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· B - (44+3) Msa u 
4He-

ITa p. -Me30Ha H.OpOM 

npouecc cxeMaTHqecKn nso5-

lCCa Mana ns-sa 5onbl!IOH sHep

l.oHaKo nsyqaeMbiil HaMu KaHan 

)>KeT OKa3aTbC5! Cyl!leCTBeHHb!M, 

4 L' Ha KaasnR.ope 1 o5pasy~ 

3 
ueecR ua He n ueiiTpou, a 

: sKcnepnMeHTanhHo onpe.oe-

8 Li (pnc. 3), MO>KHo npoMo-

1ynhTaTe Mo.oennpoaaHnR pac-

ITO OHH TaK>Ke KaqeCTBeHHO 

OB,. MeXaHH3Ma 3aXB8Ta p. 

a · 
12 

B * H nornomeHHR p. 

>B •.. 

pe.oenRnacb no ~'>opMyne: 

:auu.oil peaKunn; N · - nonuoe 
. . p. ' 

1M 05'beMe. <!MynhCHH ( npe.o-

O.OHT TOnbKO npH 3aXBaTe HX 

• -Mesoua R.opaMn C , N 

mpax yrnepo.oa, asoTa nnn 

JHOI'O 3aXBaTa · p.--Me30'Ha 

lbiil npoMe>KyToqf!biil .oayxqac
~ii c.u.u. 

.. 

ner'KHMH MpaMH B tf>oTOSMynhCHHj f p. H f T - atf>tf>eKTUBHOCTH perHCTpaUUH, 

cooTaeTCTaeuuo, p. .. e pacna.ooa H T -o5pa3HbiX cne.ooa a ¢oTosMynhcuu 

(B Hal!leM cnyqae STH stf>tf>eKTHBHOCTH B npe.oenaX Ol!IH50K COBna.oaroT), 3Ha-

qeHH5! CKopocTn saxaaTa (A ) n apeMR >KH3HH ( r ) p.- -Mesouoa a ner-
' /11/ ml . 

KHX R.OpaX 5binH B35!Tbl H3 pa50Tbl , 3aKOH pacnpe.oeneHH5! OCTaHOBOK 

p.- -Mesouoa no oT.oenbHbiM KOMnoHeHTaM C , N , 0 B ¢oTOsMynhCHH 

TOqHO He H3BeCTeH, 0THOCHTenhHbie Bep05!THOCTH aTOMHOr'O 3aXBaTa ( T/1) 

/1/ - 496°' onpe.oenRnHCb TaK >Ke, KaK B pa5oTe , 0pH STOM: '1/12 - o to, 'T/ 14 N= 
c ' 

14,4%, "116 = 36%. 
0 

JlnH onpe.oeneHH5! OTHOCHTenbHOH Bep05!THOCTH peaKUliH (2) npHHHMa

nocb, qTo K STOll peaKUHH OTHOC5!TC5! C05biTH5! 0 nonaBl!IHe B HHTepaan 

(975t-995) Msa a pacnpe.oeneHHH no uenocTarometi Macce (308 co5btTni1); 

Torn a 

w 8 3 = (l ,6 + 0,2) • J0- 3 
• 

p.-12c..., Ll Henv -

0ueHHM BKna.o B SKCnepnMeHTanbHO 3aperHCTpHpOBaHHbie C05biTH5! OT 

peaKUHH (1 ), (3) H {4), .. 
KnueMaTnKe.peaKUHH (1) H (3) Ha ypOBHe .OOCTOBepHOCTH s% (x

2 
... ~3 

min 

npn O.OHOH CTeneHH CB050.0bi) y.ooaneTBOp5!IOT, COOTBeTCTBeHRO, 123, H 53 

co5biTH5!, Pacnpe.oeneHHe no cos( 4 He" v) .ohR peaKUliH ( 1) saMe THO C.OBHHy

TO a cTopoay nono>KHTenbHbiX saaqeanil; auanornqabtti cnanr ua5nronaeTC5! 
8 " 

TaK>Ke a pacnpe.oeneHHH no cos ( Li v) .onR peaKUHH ( 3) ( pnc; 7), B TO 

BpeM5! K8K BCeB03MO>KHble, CXeMbl peaKUHll (1) HnH (3) npHB0.05!T K KOppe-

• n5!11HRM, cnanHyTbiM B cTopouy 5onhl!IHX yrnoa, 3To pacxo>K.oeune. MO>KeT. 

5biTb o6'b5!CHeHO cyuteCTBeHHbiM BKna.OOM OCHOBHOI'O npouecca (2) B KaHa

llbl ( 1) H (3). JletiCTBHTenhHO, C.OBHI' B CTOpOHy MallbiX yrnoB B pacnpe.oe-

4 " 8 " neHHRX no cos( He v) unn cos( Li v) (pnc, 7) nonyqaeTCR npn Mo.oenn-· 
. 3 

poaaHHH peaKUUH (2) no cxeMe (I) c nocne.oyromeil "saMeHoil" Mpa He 

s:~.opaMH 4 He nnH 6 Li (a rnnoTesax (1) HliH {3) cooTa~TCTBeHHo). Oc-

13 



' ,., 

'j 

.. 
N 
40~ p· t6Q ,.-fi~'Be~n·Y 

30~ ,.--.... llrh 

20~ J. /.l. rmN I 

l 
~- I II •• I I .a. . . 

820 --- --- ·---.. r .... • , 

Puc. 6. Pacnpenenen~e no nenocrmomeii Macce nnH peaKulin (4). Cnnow
HaH KpHB8H - 8KCnepHMeHl'j nyHKl'Hp - BKnan peaKUIIH (2) j crrnOUlH8H 
KpHBaH - pacrrpenenenne no !fla30BOMY o6'beMy. 

14 

I 

I 

I 

. 

I 

1r~o~ 

Nl 
206coi. 

~t Jl" rzc-8Li "He 'I 
Jl" '•N-'Li 6Lt V 6 

t23co561mUR Nr .,~~· 120 a 
"nl 25 

so T /1 ... ' 

I . I I I I I rr. I ·I I I 
-1.0 -6 -2 2 6 1.0 ·t •.6 •2 .2 .6 1.0 

Cos(1'He"~) Cos( 8li 11 Y) 

Pnc. 7. (a), (6), (a) - yrnoahie KoppenHUHH nnH peaKUHii 
cool'BeTCl'Benno. CrrnownaH rncTorpaMMa - aKcrrepuMeHr; c 
HHH - BKna)l peaKUHH (2); Ull'pliX-ITYHKl'Hp- pe3ynhT8T paC'I 
npoMe)l(yTo<inoro ao36y)I(JleHnoro HJlpa nnH peaKuuii ( l) n (: 

- pacrrpenenenue no ¢a30BOMY o6'beMy nnH peaKUHH (4] 

15 



.1acce ami peaKUHH ( 4), Crrnom
naa peaKUHH (2); crrnoruaag 
eMy, 

Jl" "O-'l.l 7Be n~ 

Jl. rzc-8u "HeY 206co5blmuil 
N p· 1•N-8Li. 6Lt Y N 6 70 

123co5blmUR 
N 53C00blmUR 

120 a 0 25 

80 

40 

.. 
·1.0 ·6 ·2 2 6 1.0 ·,6 •.2 .2 . 6 1.0 •1 ~6 :2 .2 .6 1 

Cos(4He"~) Cos (11./1 V) Cos(1Li 
11(n~)) 

Pnc. 7. (a), (6), (B) - yrnoBhie Koppengunu ang peaKunii (1), (2), (4) 
cooTBeTCTBeHHO, Crrnoruaag rucTorpaMMa - aKcrrepuMeHT; crrnoruHaR nu
HHR- BKnaa peaKUHH (2); ruTpnx-rryHKTnp- peaynbTaT pacqeTa rro cxeMe 
llpOMeJKyTO<iHOI'O B036yJKtJ.eHHOI'O RtJ.pa ang peaKUHH ( l) H ( 3) ; illTpHX-

- pacrrpeaeneHHe rro $aaoBoMy o6beMy nng peaKuHn (4), 

15 



!) 

'I 
I_ ;_I ·j 

110BbiB8SlCb Ha yrnOBbiX pacnpeAeneHHSIX puc. 7 t MO)KHO OUeHUTb BepXIIlOJO 

rpaHHUy OTHOCUT9nbHOA BepostTHOCTH peaKUUA (1) H (3): 

w _72c 8 Ll 4Hev 
< p. ... 

-4 
2,6•10 (npH 'IUCne C06biTHll.< 50) 

w 
p.-74 H ... 8 Ll 6 Ll 

< 
v 

-4 ( 1,4·10 npH 'lucne C06biTHH<12). 

KuaeMaTHKe peaKUHu 

76 8 7 
p. + 0 ... Li+ Be+ n+ v .. 

(4) 

MOI'yT YAOBneTBOpHTb 206 C06biTHH, HM9JOIUIIX HeAOCTaJOIUYJO Macey, 6onb

myro, 'I eM Mace a HeATpoaa (puc. 6). .Unsr STHX cny'laeB pacnpeAeneane no 

cos ( -
8 

Li "( n v)} CHnbHO CABUIIYTO B CTOpoHy ManbiX yrnoB. T aKOH CABIII' 

MO)KHO o6~stCHHTb,KaK H B cny'lae peaKUHH (1) II (3),npeo6naAaHH9M peaK-

UHH (2) (pnc. 7). 

8TOT Bb!BOA nOATB9P*AaeTCSl TeM, 'ITO nOB9A9HHe cneKTpa no HeAO

CTaJOntefi Macce ·peaKUHH (4) TaK)Ke o6ycnoBneHO BKnaAOM OCHOBHOI'O KaHa-

na p.-
72 

C -+. 
8 Li 3 He n v , sa HCKnJO'!eHHeM HHTepBana (975-990) MsB, 

I'Ae Ha6nJOAaeTCst SaMeT HOe npeBbillleHue HaA STHM BKnaAOM (pH C. 6). BasrB 

BenH'IHHy npeBbllll9HHSl B K8'!9CTBe OUeHKII BepXHeil rpaHHUbl OTHOCH-

TenbHOH BepOstTHOCTH peaKUIIU {4), nony'laeM 

w 76 ~ p.- 0-+ 8L/ 7BenV < 1,5•10 (npH 'IHCne C06biTIIA<47). 

OueHHB BOSMO)KHbiH CYMMapHblll BKnaA OT peaKUHH ( 1), (3) II ( 4), no

ny'laeM, 'ITO 

-3 w ( J l +0,2} .JO < - 72 c-+ 8 Ll 3 Hen v I - p. 
( 

-3 
< 1,6 ±0,2} .JO • 

TaKHM o6paaoM, na paccMoTpeHHsr BceA coBoKynaocTu nony'leHHhiX 

SKCnepll:MeHTanbllblX AaHHbiX cneAyeT C'IIITaTb, 'ITO SaXBaT p. -MeSOHa ·aa 

16 

nei'KIIX HApaX B clJoTOSMynbCIIU B C06hiTIISIX ABYXiiy'leBOI'O TIIlli 

8 
srApa Li B ocHOBHOM npoucxoAHT 'aa stApax yrnepoAa no pe1 

p. + 12 C ... -8 Li + 3 He+ n + v . 

OTaocnTenbHbie BeposrTHOCTII APYI'IIX BOSMO)KHhiX · KaaanoB npii 

pS!AOK MeHbllle. 

ToT clJaKT, 'ITO o6paaoBanue srAep 
8 

Li npoucxoAIIT npem 

Ha S!ApaX yrnepOAa, MO)KeT 6biTb cneACTBIIeM CTpyKTypHOH OC 

12 pa C H, no-BIILIHMOMy, He SaBHCIIT OT Tuna B3aHMOA9HCT 

Tenhnoi'! aapsr*eanoi'! qacTHUhi c SIApOM. TaK, npii aaxBaTe rr 

nerKHMII S!ApaMU tPOTOSMynbCIIU, B C06hiTIISIX AByXny'leBOI'O Tl 

o6paayroTcsr B peaKUIIH rr- 12C ... 8 Li3 Hen , · npoTeKaromeil n 
4 Li /1 I 

npsrMoro nornomeausr ManonyKnoanofi accouuauueil 

.QaHHhle HaCTOSIIUei'! pa60Tbl llOKa3biBaJOT, ,'ITO TaKOll Me 

UM9Tb MeCTO II B cny'lae aaXBaTa p.- -MeSOHa. 0AHaKO Mbl 

OTAaTb npeAITO'!TeHue HU STOMy, Hll APYI'OMY B03M0)KHOMY MC 

KOTOpOMy 3aXBaT p.- -Me30Ha npOUCXOAIIT C o6paaoaaHHeM 

aoro Boa6ylKAeHaoro srnpa 
72 B* 

.Qng paSAeneHIISI STUX ABYX MeXaHH3MOB, a TaK)K9 C ue 

Tanbnoro nay'!eHIISI npouecca aaxBaTa p.- -MeaoaoB, npeACTaB1 

nanbH9Hlllee SKCUepuMeHTanbHOe II TeopeTH'l9CKOe IICCneAOBa 

KauanoB peaKUIIii na nerKuX srApax. 

fl II T e p a T y p a 

1. IO.A. EaTycoB, C.A. EyHSITOB, B.M. CuAopoB, B.A. Hp6a. 

1151 (1967). 

IO.A.EaTycoB, C.A. EynsrToB, B.M. CIIAOpoB, IO.C. tiailKa, 

B.A. Hp6a. Hct>, !Q, 354 (1969). 
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IC, 7 o. MO)I(HO OUeHUTb BepXHIO!O 

uuii (1 ) u ( 3): 

-4 
1·10 .. (npu 'iHCne C06biTUii< 50) 

-4 
HO (npu 'iucne co6biTuii < 12). 

(4) 

UHX He!lOCTaiOlUYIO Macey, 6onb-

9TRX cnyqaeB pacnpeaeneune no 

pouy ManbiX ·· yrnoB. T aKoii C!lBRr 

( 1 ) n ( 3), npeo6naaauneM peaK-

·o noBeaeune cneKTpa no ueao

>Bneao BKna!lOM OCHOBHOI'O KaHa

ReM RHTepBana (975.:.990) MaB, 

l!l 9TRM BKnaaoM ( pnc. 6). Basm 

UeHKR BepXHeii rpaHRUhl OTHOCR

M 

-4 
) .(npn tJucne co6biTRii < 47). 

OT peaKURH {1 ), (3) R (4), no-

< (1,6 ±0,2) .JO -
3

• 

3H COBOKynHOCTR nony'IeHHblX 

rh, 'ITO aaxBaT p. -Meaoaa aa 

. nei'KHX smpax B cpOT09MynbCHU B C06hiTRSIX !lByXny'ieBOI'O TRna C BbineTOM 

8 • SI!lpa L, B ocHOBHOM npoucxoain ua smpax yrnepoaa no peaKunn: 

JL + 12 C-. 8 Li · + 3 He+ n + v . (2) 

0THOCHTenbHbie BepOSITIIOCTH JIPYI'RX B03MO}I{Hh1X Ka!lanOB npUMepHO Ha no-

pSIJlOK MeHbWe, 
8 

ToT cpaKT, 'ITO o6paaoBauue SI!lep Li nponcxoJIRT npenMymecTBeuuo 

118 _SIJipaX yrnepOJI8
1 

MO}KeT 6biTb cneJICTBReM CTpyKTypHOH OC06eHHOCTH SI!l-

pa 
12 C 11, no-BH!lUMOMy 1 He 3aBUCIIT OT TUna B3aRMO!leiiCTBUSI OTpUUa-· 

TenbHOfi aapSI}KeJIHofi qacTUUhi c SILIPOM, TaK, npll aaxBaTe TT -MeaoHOB 

nerKUMII H!lpaMII . cpoToaMynhCIIU, B co6hiTRHX !lByxny'ieBoro Tuna, smpa 
8 

Li 

o6paay10TCH B peaKuuu "- 12C-. 8 Li 3 Hen , · npoTeKaiOmefi no MexaHII3MY 

npHMoro nornoweuuH ManoayKnouuofi accouuauiiefi 
4 

Li 
111 

.UaHHhle H8CTOSIWefi pa60Tbl TIOK83hiBaiOT 1 , 'ITO T8KOH MeXaHII3M MO}KeT 

IIMeTb MecTo II B cny'lae aaxBaTa p. -Meaoua. OanaKo Mhi ue ~O}KeM 

OT,t:laTb npeanO'ITeHIIe HII 9TOMY, HH JIPYI'OMY B03MO}KHOMY MeXaHR3MY 1 no 

KOTOpOMy 38XB8T p. -Me30H8 npOIICXOLIIIT C o6pa30BaHUeM npoMe}Ky~_O'i-

HOI'O Boa6y}K!leHnoro smpa 12 B* 

.UnSI paaaenenuH aTRX LIBYX MexaHII3MOB, a TaK}Ke c uenbiO 6onee ae

Tanbnoro H3y'ieHIIH npouecca saxBaTa p.- -MeaonoB, npe!lCTaBnHeT RHTepec 

Jianbueiiwee aKcnepiiMeHTanbHOe II TeopeTu'iecKoe uccneaoBanne apyrux 

KananoB peaKunii ua nei'KIIX SI!lpax, 
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