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1 B3aHMo~eiicTBHe ycxopeHHbiX HOHOB renug-3 c Ji~paM:u 1 
B npu :meprHHXCB HecxonLKO M3B ~aeT Hau6onee npocToii 

CDOC06 H3y'leHHJI BbiCOKOB036y>KJ(eHHbiX COCTOJIHHB. Jl~pa 
14N a o6nacTII "ruraHTcxoro pe3oHaHca". HciiOni.3o:Baiiue 
~nH 3THX ueneii ~pyrux peaxuuii, B KoTopwx TaK)f(e o6pa-

.. 3YeTc_ Jl COCTaBHOe . Jl~po 14N' KaK, HanpHMep, I 0B + a ' I2 · · 13 · . · · . · · 
C + d , . C + p, MeHee 34KileKTHBHO, TaK KaK ~ng ~OCTH-

)f(eHHJI TOB )f(e o6naCTH B036y>KJ(eHHii /22 724 M3B/ Heo6-
. XO~HMO HCDORL30BaTL YCKOpeHHble 'laCTHUb1'60nee BbiCOKHX 

3Hepruii /-10 M3B H Bb1We/.B .. 3TOM cnyqae npeo6na~aiOIIUIM 
MexaHH3MOM peaKUHH CTaHOBHTCSt npHMOB npouecc, H aHanH3 
pe30HaHCHbiX 3r!lr!leKTOB B Jl~eimoii peai"<UHH CTaHOBHTCJI Ja
Tpy~HHTenLHLIM • 

. PeaKtiHH 11 B + 3 He .. uccne~oaanacL pH~ OM aBTopoB 
B HHTepaane 3Hepruii E3 · OT 1,5 ~o Ii M3B. B pa6oTe/l/ : . . .11 e . •. . ... 
6hln o6Hapy)f(eH wupoKHH_ ·pe3oHaHc ·· npu E 311 c"" 4 M3B .. 
<l»opMa yrnoBbiX pacnpe~eneHHii npo~yKTOB peaxuuu yxa3b1Ba
na Iia · cno)f(HLIB xapaxTep · a3aHMo~eiicTBHH; · :8 KOTopoM:, 
xpoMe npJIMhlX npo!-\eccoa, CYJUCCTBeHHblii ·a~na~ ~<ieT Me:-· 
xaHillM cocTaBHOro H~pa. · . ·· 

If o6nacTH BbiCOKHX 3.Hepruii B036y>KJ(e.HHJI B:06JUeM-n) 
HenL3'g O)f(H~aTL rioJiamiHHJI 'leTxo ablpaiKeHiioiipe3oHaucHoii .. 
cTpyxTypbl B rllYHK~HJIX Bo36y)K;ieliiiH. qaiUe acenf npo.fta- · 
RJIIOTCJI OT~enLHble aHOManHH, Bbl~eneHHe KOTOpbiX 3aBHCHT 
OT KOHKpeT.HLl{ ~~n<~BHB 3KcnepHMeHTa /TORIIUIHa .MHWeHH, . 
3Hepre.fH:qec:Koe _·pa3pemeaue ,· ali1-epaama~ ,·3~eprllu,. c x·oTo-

pbiMH Dj)OBOAatc.'! ;H3¥~p_eHu~·rll~H,~uuB:ao3t)~~e~H~,. T~KH~. 
aHoManuu Ha6nro~a1n2 u3c1L ~-B peaxuuHx u_ B.( He , n) ,N .~ 
liB'( 3He ,a) lOB •. • . ' ' ·. . . 
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B pa6oTe I 41 . Hccne.noaanHCL ,nH!WJepeHIJ;HanLHLie ceqe
HHH ceMH npoTOHHbiX rpynn H3 peaKIJ;HH II B ( 3 He , p) I 3 c 
npH :meprHHX E 3He = 4,5 H 5,4 M3iJ. B HHTepaane :meprHii 
·E3He= 8,6 +10,3 M3B 3KcnepHMeHTanLHLie pe3ynLTaTLI HH
TepnpeTHpoaanHcb Ha OCHOBe· TeOpHH .D;BYXHYKllOHHOrO Cpbi
Ba /5/. )J;nH OnHcaHHH yrnOBbiX pacnpe,neneHHH;?tCKOllbKHX 

6/ . 
npoToHHLIX rpynn npH E3He = 4,6,8,10 H 12 M3 H_cnonL-
30BanacL MeTO.D;HKa EIIHB /6opHoacKoe npH6nH)KeHHe :Hc
Ka*eHHLIX BOllH/. 

Bo acex cnyqaxx .nnx y,noaneTBOPHTenLHoro aocnpOH3-
ae,neHHH yrnOBbiX pacnpe,neneHHH npOTOHOB ,I:(a)Ke npH MaK
CHManLHLIX . 3HeprHsx E3He· = 10 -:- 12 M3B oK~ULIBanocL 
He06XO,I:(HMbiM BKlliO'IaTb B paCCMOTpeHHe MeXaHH3M npHMOrO 
B3aHMO.D;eHCTBHH H MeXaHH3M COCTaBHOrO H.D;pa. . 

06nacTL ManLix· 3HeprHii · E3He · /.no 4 M3B/ 3KcnepH
MeHTariLHo H TeopeTH'IeCKH Mano HCCne.D;OBaHa. HaCTOHIIJ;aH 
pa6oTa noCBHIIJ;eHa ,neTanbHOMY H3y'leHHIO peaKIJ;HH 
IIB( 3 He,p

0
)I3c B HHTepaane 3HeprHii 1,5-:-4,3 M3B. 

TBXHHKA 3KCIIEPHMEHTA 

3KcnepHMeHTbl BblllOllHeHLI Ha 3lleKTpOCTaTH'IeCKOM 're
HepaTope 3r·-s. Jia6opaTopHH HeiiT'po:HHoii clJH3HKH OH.HH. 
IlpHMeHHJIHCb TOHKHe MHWeHH H3 6opa ecTeCTBeHHOrO 
H30TonHoro cocTaaa.HpoToHi.J: H3 peaKIJ;HH perHcTpHpoaanHcL· 
~i- ·Li -n_onynpoBO.D;HHKOBLIMH ,neTeKiopaMH. )J;nx H3~epe

HHH yrnoaLix pacnpe,neneHHii npoTOHOB HcnonL30BanHCL 
WeCTb nO.D;BH)f(HbJX .D;eTeKTOpOB, ycTaHOBlleHHLIX B KaMepe 
Ha .D;BYXBpaiiJ;aiOIIJ;HXCH KpOHWTeHHaX; Ce,I:(bMOH, HenO.D;BH)f(HbJH, 
ycTaHOBlleHHbiH no,n yrnOM 90 ° n.c., OTHOCHTellbHO. na,naro-
IIJ;ero nyqKa HOHOB ~e cny)l(Hn MOHHTopo:M. · 

. ' ,. 

H!dnynLCbl OT Bcex ,neTeKTOpOB nocne COOTBeTCTByro
IIJ;ero ycHneHiiH no,naaanHci,; Ha 512-KaHanLHbliiaMIIllHTYAHLIH 
KO.D;Hp()BlltHK H' KO.D;HpOBitiHK HOM epa ,neTeKTOpa, pacnpep;e
nHIDIIJ;HH a··cBOH 'yqaCTOK "naM.Ii:TH" .4096-KaHanLHOro' ail:a
llH3aTopa /8 X.· 512 Kaliano:O/ H':HclJopMauHro. oT :K~oro 
.,IJ.eTeKTOpa. 
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H:iMepeHHLie Ha aHanH3aTope· cneKTpLI HMnynLcoa riepe
.na:BanHcL Ha 3BM E3CM -4. :8: o6pa6aTLIBaiiHcb npH noMoiiJ;H 
CBeTOBOro KapaH,nawa. <PyHKIJ;HH B036y,K,neHHH H3MepHnHCb 
c waroM no 3HeprHH 50 K3B .nnx yrnoa 10, 40, 70, 90, 
120 H 150° A.C. • . 

HopMHpOBKa ablxo.na peaKIJ;HH ocyi1lecianxnacL no HHTer
paTopy TQKa. )J;nH y'leTa noTepb B C'leTe HMnynbCOB OT 
,neTeKTOPOB H3- 3a KOHe'IHOrO MepTBOrO BpeMeHH aHanH-
3aTopa HMnynbCbl OT HHTerpaTOpa TOKaperHCTpHpOBanHCb 
TeM *e aHanH3aTopoM; . 

B HHTepaane 3HeprHii E3He = 1,5+.4;3:M3B 6LinH H3Me
peHLI 15 yrnoaLix pacnpe,neneHHii npoToHoa B ,nHana3oHe· 
yrnoa 10°-:-160° A.c. 11epe3 Ka*.nLie 10° .Yrnoaoe pa3pewe
HHe .neTeKTopoa cocTaanxno ± 1° • Bee yrnoaLI·e pacnpe.nene
HHH HOpMHpOBanHCb ~Ha !IJYHKIJ;HIO B036y)K,I:(eHHH, H3MepeHUYIO 
no.n yrnoM 90 ° A. c. · · 

3KCIIEPHMEHTAJlhHME PE3YJihTATM H HX AHAJIH3 

· . · ·· II -( 3 ) I3 <PyHKUHH B036Y*.nenHH peal<uHH . B He, p0 C, H3-
MepenHLie .nnx uecKonLKHX yrnoa OTHOCHTenLHO uanpaane
HHH na:n;aiOIIJ;ero ny'IKa YCKOpeHHLIX 'laCTHIJ;, noKa3aHLI Ha 
puc. 1. Ha acex KPHBLix, uaqHuax c MHHHManLnoii :JueprHH . 

· · Hccne.nyeMoro ,nHana3oua, ua6nro.naeTcx nnaaHoe Bo3pacia
HHe Ce'leUHH peaKIJ;HH C YBellH'IeUHeM 3UeprHH BnllOTb. ,I:(O 
E 3He = 3,0 M3B. HeKOTOpLie ailoManHH B clJyuK~HHX Bo36y)K

.nenHx OTMe'laiOTCH nHWL a o6nacTH ... 3HeprHii E3 =3,0 + 
+3,5 M3B. · · He 

· YrnoaLie pacnpe.neneHHH npo'rouoa npe,ncTaaneuLI ua 
puc. 2. B paccMaTpHaaeMOM HHTepaane 3HeprHii :8 yrnoaLix 
pacnpe,neneUHHX ua6nro,naeTCH npeHMyiiJ;eCTBeHHbiH. BLIXO.D; 
npoToHOB B o6nacTH ManLix yrnoa / .nnx nepe.zilleii nonycclJepLI/ 
H IinaaHoe na:n;enHe ce'leHHH_ .nnx 3a.D;HHx·yrnoa. B o6meM 
xapaKTepe · yrnoaLix pacnpe,neneHHii He ua6.JllO.ziaeTCH 3aMeT :
Hoii~aBHCHMOCTH OT 3HeprHH na,naromero ny'IKa. · 

PaccMoTpeHHe clJYHKUHii ao36y)K,I:(eHHH H yrnoaLix pac.npe-. 
,neneUHH npoTOHOB noKa3LIBaeT, 'ITO HCCne,nyeMOH peaKIJ;HH 
caoiicTBeHeu cno)KHLIH MexaHH3M B3aHMo.neiicTBHH. XapaK
Tep .clJyHKIJ;HH B036y)K.I:(eHHH H XO.D; yrnoBLIX pacnpe,neneHHH 
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,nn.H 6onLmHx yrnoB /JJ.nB 3aJJ.Heii rroncclJepLI/ oTpa:>KaeT 

cy~eCTBeHHLIH BKnaJJ. OT MeXaHH3Ma COCTaBHOrO BJJ.pa. 

OrrpeJJ.eneHHa.H ycToiiqHBOCTL clJopMLI yrnoBLIX pacrrpeJJ.eneHHH 

BO BCeM HCCneJJ.OBaHHOM HHTepsane :meprHH, HX pe3Ka.H 

aHH30TpOIIHB "BrrepeJJ.-Ha3aJJ." B CHCTeMe IJ;eHTpa HHepiJ;HH 

CTanKHBaiD~HXCB qaCTHU' - . OTnHqHTenLHLie OC06eHHOCTH 

rrpJIMLIX BJJ.epHLIX: peaKn;Hii. 

lfCXOJJ.B H3 OTMeqeHHLIX OC06eHHOCTeH peaKIJ;HH, aHanH3 

3KcrrepHMeHTanLHLIX pe3ynLTaTOB rrpoBOJJ.HncB c yqeTOM 3THX 

JJ.BYX B03MO:>KHOCTeH - Up.HMLIX IIpOIJ;eCCOB H MeXaHH3Ma 

COCTaBHOrO .H,npa. 

,!l;nB peaKIJ;HH, HJJ.YIUHX qepe3 COCTaBHOe .HJJ.pO B o6naCTH 

rrepeKpLIBaiDIIJ;HXCB yposHeii, Ha6mo,naroTCB cTaTHCTHqecKHe 

clJnyKTyan;HH ceqeHHii rrpH H3MCHCHHH 3HeprHH rraJJ.aro~ero 
rryqKa 17/, npH 3TOM B yrnOBLIX pacrrpeJJ.eneHHBX IIPOJJ.YKTOB 

peaKIJ;HH IIpOBBn.HeTCB 3aMeTHa.H 3HepreTHqecKa.H 3aBHCH

MOCTL. IlpH JJ.anLHeiimeM IIOBLIWeHHH 3HeprHH B036y)KJ1.eHHB, 

KOrJJ.a :rrnOTHOCTL ypOBHeii CTaHOBHTCB BenHKa, clJnyKTyaiJ;HH 

Hcqe3aiOT, a yrnOBLie pacrrpeJJ.eneHHH /B C.IJ;.H./ CTaHOBHTCH 
. . 0 

CHMMeTpHqHLIMH OTHOCHTenLHO yrna 90 IIpH ycpeJJ.HeHHH IIO 

3HeprHH rra;J;aiDIIJ;HX qacTHIJ; /B/ HHH IlpH ycpeJJ.HeHHH 110 MHO

rHM KaHanaM peaKIJ;HH, COOTBeTCTBYIOIIJ;HM pa3nHqHLIM B03-

6y:>KJJ.eHHLIM COCTOHIIHHM KOHeqHoro HJJ.pa. 

B pa6oTe 191 JJ.nH aiianH3a 3KcrrepHMeiiTanLHLIX pe3ynL-

TaToB 110 peaKIJ;HH 11B( 'l:Je, p) l3(: IIpBMeiiHnacL CTaTHCTH-

qecKaH TeopHH Xay3epa-~em6axa. AHanH3HposanocL 13 
fPYIIII IIpOTOHOB, COOTBeTCTBYIDIUHX ~a3nHqiiLIM B036y>K,IJ;eii

IILIM COCTOHHHHM KOIIeqiioro HJJ.pa . S C. ,!l;nH rpyiiiiLI 11p0-

TOIIOB OCHOBHOrO COCTOHIIHH BJJ.pa 
13 C TaKOH aiianH3 He 

IlpOBO,nHnC.H. 

HaMH 6Lina BLIIIonHeHa IIOJJ.rolll~a y:cpe~HeHHLIX ~rnoBLIX 
pacnpeJJ.eneHHii rrpoToiioB H3 peaKUHH 

11B( He,p0 )
1 C Ha 

ocHoBe TeopHH Xay3epa-'f>em6axa. YcpeJJ.HeHHe npoBOJJ.HnocL 

'no 'HliTepBahy 'EsHe='l ;6 + 4,3 M3B. TaKoe ycpeJJ.HeHHe no 

JJ.OBOHLHO WHpOKOMy ·HHTepsany orrpaBJJ.LIBanOCL TeM, qTo 

OTHOCHTenLHLIH :xo;zt. yrnOBLIX .pacrrpeJJ.eneHHH i He ·CYIUeCTBeH

llo 'MeHHeTcs·c ::JHeprHeii·rraJJ.aiD~Hx qacTHU-,•HMeroTCH nHIIIL 

:pa3nHqHH ;B a6COniOTHLIX 'BenHqHHaX JJ.HcllcilepeHIJ;HanLHLIX ce-
, i' . 

q·eHBH. 
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Puc. 3 .. IIoozoHKa ycfleoueHHbzx yzizoeblx pacnpeoeAeuuu 
npomouoe U3 peaKIIUU _. 1B(3 He ,p )I~c noXay3epy-(]Jew6a-
xy, . o -:. -

peai<UHB 11 B ( 3 He, p 0) 13(: c :meprBHMH Bo36y)f(.neunH 
22,6 H 23,0 M3B COOTBeTCTBYIOT 6onee 'leTI<O Bblpa)f(eHHble 
Mai<CHMYMLI, ua6nro.naeMhle B .npyrnx . .R,D;epuhlx peaKUH.RX. 

Ilpe.nnonara.JI, 'ITO a peaKUHH 11 B( 3He,p0) 13C ao3-
6y:>K.naroTc.JI ypoauu cocTaauoro .II,D;pa 1·1 N c _3Heprneii B03-
6ym.neuu11 22,6 u 23,0 M3B /cooTBeTCTByromne 3Hepruu 
6oM6ap.nnpyromnx- qacTHU 2,4 n 3,0 M3B/ co cnuuoM u 
'leTHOCTLIO j 71 ""2 -, OCyll{eCTBJIHJiaCL llO,IJ;rOHI<a yrJIOBbiX pac
npe.neneuuii npu--E 3 = 2,4 H 3,0 -.M3B no pe3ouaucuoii 
Teopuu. 11 ~ 

KoM6nuaunH yrnoBLIX MOMeHTOB qacTHU, yqacTBYIOil{HX 
B peai<l{HH, Bhi6HpaJiaCL Ha OCHOBe TeOpHH I<OppeJI.IIl{HH/2~/ 
,ll;nuaMni<a KoppenBunn co.nepmnTc.R -B MaTpH'IHOM 3JieMeHTe 

- /21 11 ~ . 6 - . nepexo.na - ' ·' ocne.nuu~ MomeT ~TL Bhlpameu B npoc~oM 
au.ne KaK nenn_'IHHa, nponopuuouanLHaR npou_n_ uaeMoc_ To· .nn.11 

. . - /21 ~22/ 
napl{HaJILHOH f - BOJIHhl H 3aBHC.Rll{aa OT CllHHa KaHaJia - - ' • 
3TO ll03BOJI.ReT Cyll{eCTBeHHO yMeHLWHTL 'IHCJIO 'IJieHOB B BLI-

II 
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Puc. 4. Kpuebze Bbzxooa HeKomopbiX peaKt~Uii c o6paaoeaHueM, 
cocmaeHozo .11opa 14N. Ilo ocu a6ct~ucc - aHepzuJI eoa6yxoe- · 
HUJI 14 N, no ocu opouHam - omHocumeAbHblii ebixoo peaK-

a - noAoJICeHUJI ypoeHeii 14N, pacc'lumaimble meo-l.IUU I 

pemu'leCKU, 
pa6ome. 

12 

.F -· nOAHble ce'leHUJI, noAy'leHHble 6 HQCIJIOJIUieii 

pa:>KeHHH ,I:{llJI KOppenJI~HH, T .K. Y'IHThiBaeTCJI TOllhKO O,I:{Ha 
nap~HallhHaJI BOnHa BO BXO,I:{HOM H BhiXO,I:{HOM KaHanax. 

C y'leTOM C,I:{enaHHhiX 3aMe'laHHH Bhlpa:>KeHHe ,I:{llJI Kop
penHU:HH IIpHHHMaeT BH,I:{: 

, 
d s-s 
_!!_- I ( -1) Z(fT£ J, s k) Z(£' Jf' J,s ~k)P k(cosO) /1/ 
dn · ss 'k 

3):{eCh HCIIOllh30BaHhl 06Iu;eiipHHHThle 0603Ha'leHHH BenH'IHH, 
BXO,I:{Jilu;HX B «!JopMyny. IIpHMeHeHHe 3TOH «!JopMyllhl K OIIHCa
HHIO yrnOBhiX pacnpe,I:{eneHHH IIpOTOHOB ,I:{llJI 3HeprHH 60M-
6ap):{HPYIOID:HX qacTHU: 2,4 H 3,0 M3B noJnonHeT y):{OBn~T
nopHTenLHO BOCIIpOH3BeCTH xapaKTep yrnOBhiX pacnpe,I:{ene
HHH ,I:{nH yrnon 6onLIIIe 90 °~ ~ns no,I:{ronKH yrnoBhiX pac
npe):{eneHHii no nceM HHTepnane yrnon oT 0 ,1:{0 180 ° oKa
JanocL neo6xo,I:{HMhiM npe):{nono:>Kenne o npsMoM MexaiinJ
Me B3aHMO,I:{eKCTBHH. 

Ou:enKa BOJMO:iKlloro DKna,I:{a oT paJ_nH'IHhiX MexanH3MOB 
IIpJIMOrO B3aHMO,I:{eHCTDHJI OCyiu;eCTBnJinacL Ha OCHOBe ,I:{HC
nepCHOJIHOH TCOpHH. IIPJIMLIX JI,I:{epHhiX peaKU:HH / 23 /, KOTO
phle xapaKTepH3YIOTCJI aMIIllHTy,I:{aMH, HMeiOiu;HMH onpe,I:{e
nennhle, TOnLKO HM npncyiu;He oco6ennpcTH .no nepeMen-. 
HhiM KBa):{paTa nepe):{anaeMoro MOMenTa g 2 .n JneprHH 
E cTanKHBaiOiu;HXCH qacTHU: B c.t~.M. · 

· IIonL3YJICL. COOTHOIIIeHHJIMH pa60Thl / 23/ MLI paCC'IHTanH 
nono:>KeHHH noniOcon ,I:{nH aMnnHTY):{hl peaKu:n~ 11B( 3 He,p) 13c 
IIO g 2 • B npe,I:{IIOllO:iKeHHH ICOHI<peTHOrO MeXaHH3Ma IIpHMOrO 
B3aHMO,I:{eHCTBHJI COOTBeTCTBYIOiu;He IIOniOCa UaXO,I:{.HTCJI IIpH 
3Ha'leHHHX - g 2 , .paBHhiX: ,I:{nH npo~ecca ;:inyxayzmoHnoro 
cphlna - g2 = 73; BLI6nnamu1 - g2 =225; TIDKenoro · cpLuia -
-'if =395. . 

TaKHM o6pa3oM, nan6onee 6nHJKO K 4JnJnqecKoii o6-
nacTH ne:>KHT nonroc ,I:{nH npou;ecca ABYXHYKnOHHoro cpwna. 
3TOT pe3ynLTaT HCIIOllh30BanCH IIpH OIIHCaHHH yrnOBhiX 
pacnpe,I:{eneHHH B•IIepe,I:{HeH nonyc«!Jepe yrnoB. 

'B ·_Teopnn , ):{ByxnyKnoimoro ·cpwaa /24, 25/ yrnonwe 
.pacnpe,I:{enenHH : onncwnaiOTCJI ;n >BHAe :paJno)KeHHJJ:no. c«!Jepn-
'leCKHM ;tl>Y.HKU:HJIM i.beccena: . . . . 

',W,d =·exp·(.:-k2 /4y2
) ;f a:LU1 £CQ:~ 0 ·). ;/2/ 

ll3 
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-$ 
1,4 

0,8 

3,0 MeV 

q2 
2,4 MeV 

40 BO 120 160 9cH 

Puc. 5. IIoozoHKa yzAoabJX pacnpeoeAeHuii npomoHoa u3 
peaKIJUU llB(3 He , p 0) l3C a npeonoAoJKeHuu MexaHU3Ma 
cocmaaHozo Jlopa u npJIMOZO npoijecca. 

Ilop.II:,Z~OK •L ciJyHKUHH li ecc~n.ll onpeiien.lleTC-.11 3Ha>ieHHJl- . 
' .... ,.- • ..-~~~ .-- ' ••. - ;\ , .. ·,,.. --.~·;. ... -_..,_ - 'J ~ '· 

MH op6HTanLHOrO, MOMCHTa GPLIBaeMLIX. ,nayx HyKnOHOB 83 
3He.3Tn' -3Ha'leHH.Il onpe.zien.IIIOTC'x ·npa-BnnaMH OT6opa' . 

.•1.~.~ ........ •"' ..... -~-t'_;:-;:,~_;,.Lr:--""-"' ,' .d, r .. ¥ • ·.:~_,··~ ·•• • ,•, <;.t'l ;:.,•:' ~:: ,, 

J-c = J i +'L +St + s 2' . \. ., ~-'·; u•·,,· __ ,. _._, .'·~ 
r,ne ) { , J i-__ CnHHLI KOHC'IHOrO H uaqanLHOrO COCTOJIHHH, 
S I = S 

2 
= 1(2. - . 3Ha'I~H!f.ll clliiH8;: CPI!oiBa~MLIX: ,'lac:'l;'}IU. 

)J.n.ll paccMaTpnaaeMOH peai<nu:H :c,.. Oll ·L z2. . " 

14~ 

C y'leTOM npe.nnonaraeMLIX .nayx Mexaun3MOB peaKUHH 
pac'leT .nnciJciJepeunnanLHLIX ceqeuuH: ocymecTBn.llnc.ll no ~op
Myne 

W=W + wd , /3/ c 

r,ne W c - _'laCTL ,naciJciJepeHUHanLHOrO CC'ICHHJI, COOTBCT
CTBYIOIUa.ll BKna,ny OT MCXaHH3Ma COCTaBHOrO .11,npa, pac
C'IHTLIBaeMa.ll no ciJopMyne /1/, W d - BKna.n oT nponecca 
,nByXHyKnOHHOrO CpLIBa, paCC'IHTLIBaeMLIH no ciJopMyne /2/. 
Pe3ynLTaTLI pac'leTOB B cpaaueuuu c 3KcnepnMenTanLHLIMH 
.nanHLIMH npuae.nenLI ua puc. 5. 

<l>opMyna /3/ 6Lina DpHMCHCHa K auanH3Y yrnOBLIX pac
npe,neneHHH BO BCCM H3MepeHHOM HHTepaane 3HeprHH yc~ 
KOpeHHLIX 'laCTHU. Bne pe30HaHCHOH o6naCTH BKna,n OT 
MexaHH3Ma cocTaauoro .11,npa B o6nacTL nepe.nunx yrnoa 
/o603Ha'IHM ero ac, B OTnH'IHC OT We ciJopMy.riLI /3// 6panc.11 
B an.ne H30Tponuoro ciJoua, onpe.nen.11e¥o~o xo.noM yrnoBLIX 
pacnpe.neneuuH: no.n 3a,nHHMH yrnaMn. TaKoe ynpoiUenue 
onpaB,naHO O'ICHL cna6oH: 3HepreTH'ICCKOH 3aBHCHMOCTLIO 
xapaKTepa yrnoaLix pacnpe.neneuuH: .nn.11 3a.nueH: nonycciJe
PLI yrnoa. )J.n.11 y,noaneTBopunmLnoro onucanH.Il acex H3Me
peHHLIX yrnoaLix pacnpe.neneuuH: 6Lino ueo6xo.ituMo B onpe
.neneanLix npe.nenax aapLnpoaaTL napaMeTpLI R , ~2 /a 0 

u 
a c • 3aBHC~MOCTL 3THX napaMeTpOB OT 3HeprHH YCKOpCHHLIX 
'laCTHU 

3 
He noKa3aaa ua puc. 6. C po:cTo~ 3Hepruu · E 3 11 

... 

HCCKOnLKO YMCHLWaeTC.Il pa,nuyc B3aHMO,neHCT.BH.Il R () , yae
nH'IHBaeTCJl .PTHOCHTenLHLIH BKna,n op6HTanLHOfO MOMCHTa 
L = 2 no cpaaneHHIO • c L=O; B noae.neuuu ·. ac uaxo.nnT 
oTpa:>Keuue uanuque anoManuH: npu ~11 ; 2,4 a 3,0 · M3B. 

Ilpoae,neHHLIC H3MepeHH.Il .H aaanH3 3KCnepHMCHTanLHLIX 
pe3ynLTaTOB CBH,neTenLCTBYIOT 0 cnO:>KHOM. xapaKTepe B3a
HMO,neHCTBH.Il 3He , C .ll,npaMH II B npH HH3KHX 3HeprH.IlX. 
YrnoaLie pacnpe.nenenn.11 npoTonoa uenL3.1l onucaTL a npe.n::
noJio:>KeHHH KaKoro-ni16o o;iuoro KOHKptnnoro .Mexauu3~a 
B3aHMO,nCHCTBHJl. . 

B 3aKniO'Ienue _aBTOPLI BLipa:>KaJOT 6naro.napuocTL 
B.r.Tilwuuy~ H~H.JinnLKoay,<A.)J..Bopouoay, B.r;3aeuy 3a 
OKa3aHHYIO llOMOIULIO B-pa6oTe;rpynne 3KCnnyaTaUHH 3r-5 
3a o6ec·neqeuae·6ecnepe6oH:uoH: pa6ori.1 ycKopnTen.ll. · ·· 

- :,:·.-" ~-· .... : .... 0-~:- _-.... -::··.:~ :·-··: ;~_: 
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Puc. 6. 3uepzemu'lecKaJI 3aaucuMocmb napaMempoe, ucnd.llb-
3yeMbJX 0/IJI nOOZOHKU YZIIOBbJX pacnpeoe.lleHUU np01!101106. 
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