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BeeOeHue 

B HaCTOXIJ..{ee apeMx Hai<onneH 6onbUJOH 3I<cnepnMeH

TanhHbiH MaTepu'n no ynpyroMy paccexHHIO TT- MeJOHOB Ha 

cno~HMX x~pax I/. TeopeTHYeCI<HH aHanuJ 3THX ~aHHMX 
npoBO~HnCJI B px~e pa60T /2- ~,j B paMI<aX TCOpHH MHOro

I<paTHOro paCCCJIHHJI, H3 I<OTOpOH B JaBHCHMOCTH OT npu-

6nH~CHHH cne~yiOT pa3nHYHbiC BH~M 3$4Jei<THBHOrO nOTCH

U.Hana. 06IIJ.HM ~JIJI BCCX 3THX pa60T JIBnJICTCJI npHMCHCHHe 

B I<aYCCTBC pacnpe~CJICHHJI nnOTHOCTH Hyi<nOHOB rayCCOB

CI<HX ~YHI<U.HH, I<OTOpMe He ~aiOT COrJiaCHJI C 3I<CnepHMeH

TaJibHbiMH ~aHHbiMH no 3nCI<TpOMarHHTHbiM ~OpM~ai<TOpaM 

x~ep. KpoMe Toro, B yi<aJaHHbiX uccJie~oBaHHJIX B 3$4lei<

THBHOM nOTCHU.Hane He YYHTbiBaCTCJI napHOC nornOIJ..{CHHe 

nHOHOB H JIOpCHTU.- nopeHU.- 3$4JCI<T, YTO HC06XQ~HMO ~nJI 
OnHCaHHJI CBJI3aHHbiX COCTOJIHHH TT- MCJOaTOMOB. I , 

B pa6oTaX 1 r,; 6hinH npoae~eHbi pacYeTbi c o~HHM H TeM 

~e 3$4JCI<THBHbiM nOTCHU.HaJIOM I<ai< CBJIJaHHbiX COCTOJIHHH 
+ 

r;- MCJOaTOMOB, Tal< H ynpyroro paCCCJIHHJI TT-- MC30HOB. 

B I<aYecTBe pacnpe~eneHHJI nnoTHOCTH Hyi<noHoB ucnonb

JOBanacb ~epMHCBCI<aJI ~YHI<U.HJI C napaMeTpaMH, HaH~eH
HMMH HJ aHanuJa ynpyroro pacceJIHHJI 3nei<TpoHo~; 6bmo 

noJiyYCHO Xopowee onucaHHC CBJIJaHHbiX COCTOJIHHH TT - MeJo

aTOMOB. 

IJ,enbiO ~aHHOH pa6oTbi xanxeTcx cne~yiOIJ..{ee. 
1. llpoaecTH pacYeTbi ynpyroro paccexHHJI TT±-MeJOHOB 

Ha neri<HX Jl~pax C CHMMCTpH30BaHHbiM <j:lepMHCBCI<HM pac

npe~eJieHHeM Hyi<noHoB p sF, xopowo cornacyiOIJ..{HMCJI c 

~aHHbiMH no paCCCJIHHIO 3nei<TpOHOB j-;, B/. 
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2. Wccne,D,oBaTh B03MO:>KHOCTh H3y'leHHJI B paMKax on

TH'IeCKOH MO,D,eJIH nHOH· JI,D,epuoro B3aHMO,D,eHCTBHJI "TOHKOH 

CTPYKTYPhi" pacnpe,D,eneHHJI HYKJIOHOB B JI,D,pe, cne,D,yromeB: 

H3 MO,D,eJihHO·He3aBHCHMOrO aHaJIH3a 3KCnepHMeHTaJihHhlX 

,D,aHHhiX no $OpM$aKTOpaM JI,D,ep H TeopeTH'IeCKHX. pac'leTOB 

no pa3JIH'IHhlM MO,D,eJIJIM /9/, 

3. llpoaHaJIH3HpOBaTh 3aBHCHMOCTh pe3yJihTaTOB OT 

B03MO:>KHhlX H3MeHeHHH BH,D,a 34>li>eKTHBHOrO OllTH'IeCKOrO 

noTeuuuana. 

KaK 6y,D,eT BH,D,HO H3 pe3yJihTaTOB pa6oThi, MO:>KHO cqu

TaTh, 'ITO OllHCaHHe B3aHMO,D,eHCTBHJI rr ·Me30HOB C JI,D,paMH 

C llOMOJ.QhlO 34>li>eKTHBHOrO llOTeHIJ,HaJia HBJIJieTCJI ,ll,OCTaTO'IHO 

XOpOWHM KaK )l,JIJI CBJI3aHHhlX COCTOJIHHH 7T ·Me30aTOMOB, 

TaK H ,D,JIJI pacce.IIHHJI nHOHOB HH3KOH 3HeprHH j,D,o 100 M:JB/. 
flpH 60JihWHX 3HeprHJIX, TO eCTh B 06JiaCTH L\ (3,3)-peJo

HaHCa,HMeeT MeCTO JIHWh Ka'leCTBeHHOe OnHCaHHe 3KCnepH

MeHTaJihHhlX ,D,aHHhlX. 

TaKHM o6pa3oM, ucnoJih30BaHHhiH no,D,xo,D, ,D,aeT BOJ

MO:>KHOCTh OllHChiBaTh COCTOJIHHe 7T ·Me30Ha MaJIOH 3HeprHH 

B pa3JIH'IHhlX 3a,D,a'laX JI,D,epHOH $H3HKH. 

3rfo/JeKMU8HbJU nomeHijUQA U 8bJ'IUCAeHUe 
ou¢¢epeHflUaAbHozo ce'leHu~ 

1. B 6onhWHHCTBe pa6oT ,D,JIJI onucaHHJI ynpyroro B3aH

MO,D,eHCTBHJI Me,D,JieHHhiX 7T ·Me30HOB CO CJIO:>KHhlMH .II,D,paMH 

HCllOJih3yeTCJI $opMaJIH3M MHOrOKpaTHOrO pacceJIHHJI He

peJIJITHBHCTCKOH KBaHTOBOH MeXaHHKH. llpH 3TOM pacCeJI· 

HHe Ha .II,D,pe paCCMaTpHBaeTCJI KaK pacceJIHHe Ha CHCTeMe 

JJieMeHTapHhlX pacceHBaTeneB: - HYKJIOHOB H npe,D,nonara

eTcJI, 'ITO MO:>KHO pa3,D,eJIHTh rr N ·BJaHMO,D,eB:cTBHe H NN

B3aHMO,D,e8cTBHe B .II,D,pe /3, 10, 11/, Tor,D,a B3aHMO,D,e8-

CTBHe rr -Me30Ha C .II,D,pOM MO:>KeT 6hlTh OllHCaHO C llOMOJ.QhlO 

34>li>eKTHBHOro KBa3HllOTeHIJ,HaJia V3¢¢, KOTOphlH onpe,D,eJIJI

eTCJI B3aHMO,D,eHCTBHeM 7T ·Me30Ha C OT,D,eJihHhlM HYKJIOHOM. 

)J,n.11 nonyqeHHJI uenocpe,D,CTBeuuoro Bhlpa:>KeHHJI V3 cpp 'lepe3 

aMllJIHTY,D,hl rrN ·pacCeJIHHJI Ha CB060,D,HhlX HYKJIOHaX npe,D,

nonaraeTCJI, 'ITO ynpyroe pacce.IIHHe KorepeHTHO /T .e. 

,D,enaeTCJI npeue6pe:>KeHHe BBpTyaJihHhlMH npoueccaMB B03-
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6y:>K,D,eHHH .II,D,pa/, a TaK:>Ke HCllOJih3yeTCJI HMnyJihCHOe npH-

6JIH:>KeHHe /T .e. B3aHMO,D,eHCTBHJI C HYKJIOHOM, CBJ13aHHhiM 

B .II,D,pe, H CO CB060,D,HhiM HYKJIOHOM nonaraiOTCJI O)l,HHaKO

BhiMH/. llepe,D,aHHhiH HMllYJihC Q C'IHTaeTCJI MaJihiM no 

cpaBueHHIO c HMnyJihCOM PF , H npe,D,nonaraeTCJI cna6a.11 

JaBHCHMOCTh MaTpHII,hl pacCeJIHHJI OT HMnyJihCa HYKJIOHa. 

llpu yKa3aHHhiX Bhiwe npe,D,nono:>KeHHJIX Ma TPH'IHhiH JJie

MeHT 3$$eKTHBHOrO noTeHIJ,HaJia Bhlpa:>KaeTCJI qepe3 HHBa· 

pHaHTHYIO aMnJIHTY,D,Y rrN -pacceJIHH~/2, 3, 10/ f, 

2rr ql\ (q q') -> -> 

_:_f(q , , Elp(q_ -q r) ~ 
q 0 q 2 I 

< i I v :Jcjl¢ I f> = EA 

---1- 4 -t --.)-

= (s+ (qi • q rHlp(qi- qf), 

~ ~ 4 ~ ~ 

P(q ) r 
-> -> -idq·- ) 

i-qf = drp(rle 1 'lf /1/ 

/HCnOJih3yeTCJI CHCTeMa e,D,HHHIJ, h = c~1/. 3,D,eCh Q., q , 
'-> I , -> I I f 

q \ c- i q' i 0 i q f i ' E ·\ - HMllYJihChl H 3HeprHJI 7T -Me3oHa 
I L 1 ~ -) 

B cucTeMe ueuTpa Mace Ti -Me3oH-.II,D,po, a q, q ', E -
B CHCTeMe rrN ; f1 (;) - llJIOTHOCTh HYKJIOHOB. llOCKOJihKY 

paCCMaTpHBaiOTCJI Me,D,JieHHhie 7T -Me30Hhl /KHHeTH'IeCKaJI 

JHeprHJI Trr 300 M:JB/, B HHBapuaHTHOH aMnJIHTy,D,e 

f cne,D,yeT y'IHThiBaTh s- H p -pacce.IIHHe. 

HaJIH'IHe B .II,D,pe KOpOTKO,D,eHCTBYIOJ.QHX aHTHKOppeJIJIIJ,HH 

npHBO,ll,HT K nepeuopMHpOBKe p ·BOJII,IOBOH qac;:TH. 34>li>eKTHB-

( 1 t: ) -- 1 !l 0, 1 2- 14; c 1 
uoro noTeHIJ,Hana t p , t p t -]- tp , npH'IeM s ~ , 

ecnu ,D,JIHHa BOJIHhi rr·MeJoua Arr / r 0 - paccTOJIHHJI Me:>K,D,y 

uyKnouaMH. B pa6oTe/IO/TaKa.ll nepeuopMHpoaKa 6hiJia BBe

,D,eHa no auanoruu c J$$eKTOM JlopeHTIJ,- Jlopeuua B JJieKTpo

,D,HHaMHKe. B nocne,D,uee BpeMJI JTa nepeuopMHPOBKa ,D,eTanh

uo HJyqanach B pa6oTax I 12 - 141, r,D,e xoTJI H o6uapy:>Keua 

ee HHaJI $H3H'IecKaJI npupo,D,a, o,D,uaKo pe3yJihTaT nonyqeu 

TOT :>Ke, 'ITO u B/ IO/. 'B uawux pac'leTax Mhl nonaraeM ,D,JIJI 

Me,D,JieHHhiX llHOHOB !; ~ 1 . )J,JIJI OllHCaHHJI B3aHMO,D,eHCTBHJI 

C .II,D,pOM Me,D,JieHHhlX 7T -Me30HOB K S H t )l,OJI)I(Hhl 6biTh 

,D,o6aaneHhi ,D,JIJI yqeTa napuoro nornomeuu.11 MHHMhle qacTH, 

nponopii,HOHaJihHhie KBa,D,paTy nnoTHOCTH HYKJIOHOB. ITo

CTpoeHHhiH TaKHM o6pa3oM V~~¢¢ nocne nepexo,D,a K Koop-
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,ll;HHaTHOMY npe.n;eTaBneHHIO paeeMaTpHBaeTe.JI KaK 'leTBepTa.JI 
KOMnoueuTa BeKTopa 3Hepruu-uMnynLca /no.n;o6uo Kyno
uoBeKoMy noTeu~uany/ B ypaBueuuu Kneuua-rop.n;oua, TaK 
'ITO BOnHOBa.JI lPYHK~H.JI " -Me 30Ha <fl y ,ll;OBneTBOp.HeT ypaB
HeHHIO /2, :l/ 

-2 2 "' 
(-V2+11 )¢=<EA-Ve> <fl-2EAV3cprp'!'• 

-+ -+ -+ -+ -+ 

VHfJql <1> = s<E A )p (r) ¢ (r)- t (E A )V (p (r )V ¢ (r)), /2/ 

r.n;e V c- KynonoBeKHH noTeu~uan paenpe.n;eneuuoro 3apB
.n;a B.n;pa. YpaBueuue /2/ .n;nB onueanuB B3aHMo.n;eueTBHB 
" ·Me3oua e B.n;poM npu 3Hepruu EA 3aKouuo, eenu enpa
Be.n;nHBbi npu 3TOH 3Hepruu Bee nepequeneunLie BLIIIIe npe.n;
nono)KeHHB. O.n;naKo enpaBe.n;nuBoeTb KorepenTuoro u HM
nynLeuoro npu6nu)l(eHHB Tpy.n;uo o6oenoBaTb BO Been o6na
eTu 3Hepruu "·Me3oua 1' 77 oT 0 io -300 M3B, oeo6euuo 
npu 3HepruBx, eooTBeTeTByro~ux Cl, ;~) - pe3ouauey, .n;a*e 
eenu u B03MO)KHO uenonL30BaTb $opManH3M MuoroKpaTuoro 
paeeeBHHB. Ilonyqeuue ypaBHeHHB /2/ He BBnBeTeB eTpOrHM, 
H ero ene.n;yeT paeeMaTpHBaTb eKopee KaK Mo.n;enL, npu
MeHHMOeTb KOTopou MO)KeT 6biTL npoBepeua epaBneuueM 
pe3ynLTaToB, nonyqenublx ua ee oeuoBe, e 3KenepuMeu
TanLHbiMH ,D;aHHbiMH. 

2. Mbi peiiiaeM ypaBueuue, KOTopoe nonyqaeTeB H3 /2/ 
B e$epuqeeKu-euMMeTpH'IHOM enyqae noene o~eneuu.JI yr
noBLIX nepeMeHHbiX H 3aMeHbi Unf (r) = ( 1 + a) 1 2 r<fl nf (r): 

2 
d f(f + 1) - l a' a" a' 2 1 /i 

[-- --- (l+a) 1-+- -(-) --1+-]l o=O 
dr 2 r 2 r 2 2 1 + a 1 +a nr ' 

{3(r) = [<E- v~,> 2 -~ 2 J + q(r), 

A-1 [ 2 
q(r) = 41TA- s0p (r)± s 1(p rJr )-p z<r»+ ilm B cf (r)] + qM(r), 

A- 1 2 TIT + 11 
qM(r>= -A -(V p(rH--2-M-
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,; -1 
a(r) = a

0 
(r}[1-

3
a

0
(r)] 

a0 (r) = -417 A~ l [ t0p (r) ± t 
1 

(p N (r)- Pz (r)) + i Im C 
0

p 2 (r)] , 

11 -1 
P = Pz + PN, A= N + Z, 11 = 11(1 + --) /3/ 

AM 

3.n;eeb M - Maeea uyKnoua, IL- Mae~a 11 -Me3oua. 3naK 
"+" nepe,D; S l, t l eOOTBeTeTByeT 77 ·Me30HaM, a 3HaK 
"-" _ 77 + -Me 3 OHaM. IlonpaBKa q M B Bbipa)KeHHH ,D;n.JI q , KaK 
Bbi.Jieueuo B pa6oTax / 4 , s/, B03HHKaeT 6naro.n;ap.11 y'ieTy 
paenpe.n;eneuu.JI uyKnouoB .H.n;pa no HMnynLeaM. Bxo.n;.JI~ue 

B /3/ aMnnHTY,ll;bl s (E A'q A), t(E A' q A) Bbipa)KalOTe.JI 'iepe3 
aMnnuTy.n;LI paeee.JIHH.JI rr ·Me3oua ua eBo6o.n;HbiX uyKnouax. 
AMnnuTy.n;a 11N -paeee.JIHH.JI ua eBo6o.n;nLIX uyKnouax eo
.n;ep)KHT npou3Be.n;euue (q' q)/q 2 HMnynLeoB rr -Me3ona .n;o 
u noene paeee.JIHH.JI B eueTeMe nuou-uyKnou. B ypaBneuue 
/3/ BXO,ll;HT aMllnHTy,D;a rrN -paeee.JIHHB B eHeTeMe llHOH
B,ll;pO. Ilpeo6pa3oBauue aMnnuTy.n;w rrN-paeeeBHH.JI H3 eu
eTeMbi llHOH- HyKnOH B eueTeMy llHOH- B,ll;pO MO)I(eT 6biTb 
BLmonueuo, Boo6~e roBopB, pa3nH'iHLIMH enoeo6aMH ;:\ • ">/ 
Eenu 3aMeHHTb (q · (j' )/t]2 ua <<i i q r l/ q ~, nony'IHM 

~ -
SO = S q,/ q (1 / /L) , S I = - S q A/ q <1/tL ) , 

~ -
to~ p q/qA(l/tL1), tl = -P q/qA(l/111), 

In· B 
0 

(TIT) = Im B
0 
(0)(~ i<l (] /tL ~), 

lmC
0 

(TIT)= lrr.C 0<0lG/C~A(l/th. 

lionee noene.n;oBaTenLno Bbipa3HTb /a; (q' · q) qepe3 
q r B $opMynax /1/: (q · q')= (q i · q r)- q~ 0- q 2 /q ~). 
Tor.n;a uau.n;eM 

+ + 2 2 3 
s

0 
= [S qA/q -P (q/11) (1-(q/q) )(qjq) ](1/11), 

- - 2 2 / 3] / ' sl =[-S qA/q+P (q/11) {1-(q/qA) )(qA q) (1 111, 

+ 3 
to= P (qA q)(l/11 ), 

/4/ 

q ..... ' 
I 
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- 3 
t 1= -P (qAiql<llll ), 

lmB 0(T
17

)= DmB 0 <0>QjQ-

- <1- <QIQ ./ )(q jtL ) 2 
(Q /QHm C 

0
] (1/11 

4
), 

lmC 0<T
17

) = [ImC 0 Q/Q1<1111
6

). 

B clJopMynax /4/ u /5/ ucllonh30BaHhi o6o3Ha<JeHHH: 

+ 112 312 
s = !113 (f 0+ + 2f 0+ ) 

I/2 312 
S-=1113(f0+ -fO+ ), 

± 3 + + 
P = <11lq> <2f1~ + r;-_ lq, 

+ l/2 312 
fL±= l/3(fL± + 2fL± ) f L-+ = 1 I 3 ( f I/ 2 f 31 2 - . ' L± - L ± ), 

(±= ll2iq (exp2i8~±-1>, 

q J q = [ <11
2 

+ M 
2 

+ 2ME A) A 2 I <11 2 + A 2 M 2 + 2M AE A)] 1 I 2 , 

/5/ 

Q/Q= [<11
2 

+4M
2

+ 4ME >A
2 l<11 2 + 4M2 A 2 + 4MAE )j 11 2 • /6/ 

A A 

CooTHoweHHJI /4/, /5/, /6/ Bhipa:>KaiOT llapaMeTphi B 

ypaBHeHHH /3/ qepe3 clJa3hl 11N -pacceJIHHJI 8{± B COCTOJIHH

JIX c 11onHhiM MOMeHTOM I = L±l/2u H30CIIHHOM r. <l»yHKUHH 

s± H p± H306pa:>KeHhl Ha pUC. 1. )l;nJI HX Bhi'IHClleHHJI Mhl 

BOCIIOllh30BaTIHCh 3Ha<JeHHJIMH 8li + H3 pa60Th/ JG/ 3Ha<JeHHJI 
+ + '- + 

S- (0), P- (0) IIOny<JeHhl 3KCTpaiiOllJIIJ;HeH clJyHKUHH S-(T ), 
+ 17 

P -(T
17

) 11pu T 
17

-• 0. TaKHM o6pa3oM, Mhi 11onyqaeM llapaMeTphi 

3clJclJeKTHBHOrO IIOTeHIJ;Hana H3 ~aHHhiX 110 11N - pacceJIHHIO. 

Cne~yeT 1 , o~HaKo, PTM;eTJITh, 'ITO H3- Ja B3aHMHOH KOMIIeH-
1 1 2 3/2 /16/ + 

cau;uu f 0~ u 2f O+ BenH'IHHa ReS He MO:>KeT 6hiTh 

HaH~eHa 110 3Ha<JeHHJIM 8 llpH MallhiX 3HeprHJIX, TaK KaK 

CaMH BeTIH'IHHhl 8 Ollpe~eneHhl He~OCTaTO'IHO TO'IHO. )l;nJI 

MallhiX 3HeprHH /T < 100 M3B/ Mhl HCIIOllh30Banu 3Haqe-
17 -

HHJI, H306pa:>KeHHhle Ha puc. 1 WTpHX-IIYHKTHpHOH KpHBOH. 

TaKaJI allllpOKCHMau;HH cne~yeT H3 Teopuu 11N-B3aHMo

~eH:cTBHJI llpH HH3KHX 3HeprHJIX H H3 pe3yllhTaTOB paC<JeTOB 

8 

COCTOJIHHH 77 -Me30aTOMOB. llpHBhipa:>KeHHHaMIIllHTY~ S,P B 

ypaBHeHHH /3/ qepe3 aMIIllHTY~hl pacceJIHHJI IIHOHOB Ha CB0-

60~HhiX HyKnoHax cne~yeT TaK:>Ke yqecTh pac11pe~eneHue 

HYKllOHOB B Jl~pe 110 HMIIYllhCaM, TO eCTh clJepMH- ~BH:>KeHHe 
HYKllOHOB. 3TO MO:>KHO C~enaTh, BBO~Jl ycpe~HeHHhie 110 

clJepMH-pacllpe~eneHHIO aMIIllHTY~hl S, p B /3/: 

- + p-
P F 11 + 

L r dpL r deo P-<TL3cp~' 
77pF 0 0 

'I L 3rprp = V ll 2 
+ k t - 11 

2 
, 

-2 2 2 ' 2 2 2 2 2 2 
kL = (M +11 +2M(1L+/l))(K -M 11 )I<M +11 +2K)M , 

K v <M 2 + p 2 ><11 2 + k 2 ) - p k cose , k 2 = T 2 
+ 211T • 

L L LL 0 L L L 

/7/ 

Ha puc. 1 llpHBe~eH pe3ynhTaT TaKoro ycpe~HeHHJI ~nJI aM

IIllHTY~hi p- • KaK H cne~yeT O:>KH~aTh, HaH60llhWee OTllH'IHe 

OT Heycpe~HeHHOrO 3Ha'leHHJI HMeeT MeCTO ~llJI T 17 ~ 
- 150 M3B. 3Ha<JeHHJI cilYHKUHH ImB 0 <T>, lmC 0(T), ollpe~e
TIJIIOIUHX llapHoe IIOrnOiu;eHHe' CBJI3aHhl c Im B 0(0), Im c 0(0) 

llpOCThiMH KHHeMaTH'IeCKHMH COOTHOWeHHJIMH /4/, /5/. 

0HH, pa3yMeeTCJI, He MOryT 6h1Th HeiiOCpe~CTBeHHO HaH

~eHhl 83 3KCIIepHMeHTOB 110 B3aHMO~eHCTBHIO 77 - Me30HOB 

C ~eH:TpOHaMH; B03MO:>KHa llHWh ou;eHKa HX 110 IIOpJI~Ky 

Benu<JHHhdl ol .Mhi 6y~eM HCIIOTih30Ba Th 3Ha<JeHHJI Irr. B o<Ol = 

= 0,0428<III1
4
), ImC 0 <0> = 0,076 <1!116 ),11pe~no:>KeHHhle 

B pa6oTe' 17~3TH 3Ha<JeHHJI IIPHBO~JIT K xopoweMy olluca
HHIO WHpHHhl ypOBHeH u -Me30aTOMOBI6 , l?l. 0TMeTHM, 

'ITO 11p11 o11pe~eneHHhiX 3Ha<JeHHJIX 3Hepruu 1 17 peanhHaJI 

qaCTh Bhlpa:>KeHHJI (1 +•a) MO:>KeT o6pawaThCJI B HYllh. 3TO 

llpOHCXO~HT ~llJI o6hi'IHhiX Jl~epHhiX llllOTHOCTeH llpH tO"' 0,26, 

'ITO cooTBeTCTByeT llpHMepHO 3Hepruu 1 17 "'50 -7-70 M3B. 
3To IIPHBO~HT K cno:>KHOH, HeperynHpHoH: 3aBHCHMOCTH V·3rprp 

OT 1
17

• B CBJ!3H c TeM, 'ITO Re<l +a)"' 0, yqeT Im B 0 
Im C 0 urpaeT oco6eHHO Ba:>KHYIO ponh. 
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Q~ I :=:::-::1 
50 100 !50 20() ~(MEV) 

Puc. 1. llapaMernpbl :JfjJ(JeKrnU6H020 norneHijUQAQ s±' p±, no
crnpoeHHble no f/Ja3aM r'l{ + 771\: - pacce.RHU.R /eM. me Kern/. 
/H3- 3Q HeinO'IHOCinU 3KCnepUMeHinQAbH020 onpeOeAeHU.R ~T + 
S u P AeJKarn eHyrnpu 3awrnpuxoeaHHblX o6Aacrneu/. ·-

3. ~u$$epeHuHanbHOe ceqeHHe ynpyroro pacceHHHH 
da I dO Haxo,IJ,HM, HHTerpupyH MeTO.IJ.OM HyMepoBa ypaB
HeHHe /3/ npH ycnoBHH U0 y - r Y ~ 1 • r _, 0. a npH 6onhlllHX 

r <S = 2r(2;7 T + T 2) I/2 - 2kr I) 
r TT TT 

U0 p nepexo,IJ,HT B 

U.\£ = Ay (.\)Re \\ AJl f <i'Sl +By(.\) lm\\.\
11
/iS). /8/ 

3,IJ,eCb \\AJlf (iS) - aCHMllTOTHqecKoe Bblpa)l(eHHe ,IJ,ml $yHK
UHH YHTTeKepa npH 6onhrnHx S, a 

2 2 4 2 - 2 - . 2 -l/2 
Jlp =(f+l/2) -e Z ,.\=(Jl+Trr)e Z(-2111rr-Trr) 

10 

I 

~ 

Ae (.\), B' (.\)- KOMnneKCHbie $yHKUHH .\' e. MaTpHua pacce
JIHHJI Sf1.\), $a3bl pacceJIHHJI o £ H napuHanbHbie aMnnHTY.IJ.bl 
pacceHHHJI fp cBJI3aHbi c Ap, Bp cooTHorneHHJIMH 

2iop Be-iAp ImSy -ReSy 
Sy=e =----, Refp= ---, Imfy = ------

By+ iAe 2k 2k 
/9/ 

113 ycnOBHJI HenpepbiBHOCTH ,IJ,eHCTBHTenbHOH H MHHMOH 
qacTeH: UAP H HOPMHPOBKH I Ay I 2 + I Byl2 = 2(rr hv) -1 . Haxo
.IJ.HM A y , B p H S p , o ,IJ,nH KHHeTHqecKoH: 3Hepruu \. HaH:
,IJ,eHHaJI TaKHM o6pa30M BOnHc;>BaH $yHKUHJI TT- Me30Ha cnnorn-

<1 1 )-I I 7 -I 
HOro ClleKTpa l Tf = ( + a -u .\f r , "HCKa)l(eHHaH BOnHa", 
MO)I(eT 6biTb HCllOnb30BaHa npH peUieHHH pa3nHqHbiX 3a,IJ,aq 
H,IJ,epHOH $H3HKH, r,IJ,e paCCMaTpHBaiOTCH COCTOHHHH Henpe
pbiBHoro cneKTpa, HanpHMep, ,IJ,nJI H3yqeHHH $oTopmK.IJ.eHHH 
rr-Me3oHoB Ha H,IJ,pax. ~nH BbJqucneHHH aMnnHTY.IJ.bi pacceH
HHH Ha yron 0 npe,IJ,cTaBHM ee B BH.IJ.e 

f max 

f(O) = f Sh(O) + l (2f + UPy (cos 0) <fy - ri'h ) ~ 
y = 0 

L max 

+ l 
f=Y max 

K c; Sh 
<2Y + n P y <coso ) < r r - r e l • /10/ 

sh 
3,IJ,ecb f ( O) - aMnnuTy,IJ,a HeeenHTHBHcTcKoro pacceH-

HHH Ha ToqeqHQM 3apH,IJ,e, frr h - COOTBeTCTBYIOJUaH 
K c; r 

napuuanbHaH aMnnuTy,IJ,a, a fp - napuuanbHaH aMnnu-
Ty.IJ.a penHTHBHCTCKOrO pacceHHHH TT -Me30Ha Ha TOqeqHOM 

A f Sh (O) f Sh 3apH,IJ,e. HanHTHqeCKHe Bbipa)l(eHHH ,IJ,nH , p , 
rf ' xoporno H3BeCTHbl. 3HaqeHHH p maX H Lmax Bbl6HpanHCb 
TaK, qTo6bJ 

lfe - rKc 1 / to-1r , If Kc - rsh 1 < to-·1 rl'(.. 
max fmax • p L max Lmax ~ 

~H$$epeHuuanbHOe ceqeHHe ynpyroro pacceJIHHJI nHOHOB Ha 
JI,IJ,pax da I dQ = lf(f))l2 , r,IJ,e f(e) ,IJ,aeTCJI $opMynoH: /10/. Ilpu 
He06XO,IJ,HMOCTH ,IJ,nJI cpaBHeHHJI C 3KCllepHMeHTanhHblMH 
,IJ,aHHblMH ceqeHHe nerKo nepecqHTblBaeTCJI B na6opaTopHyro 
CHCTeMy. 
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PacnpeoeAeHue nAomHocmu HYKAoHoe 

3cbcPeKTHBHLIH noTeHIJ,Han V :.lcp<lJ BLipa:>KaeTC.R qepe3 
pacnpe.n;eneHHe nnOTHOCTeH HyKnOHOB p (r), npOTOHOB {lz (r) , 

HeHTpOHOB PN(r) H HX npOH3BO)J;HLie. HaH6onee TO'IHa.R HH
cPOpMaiJ,H.R o6 HX BH.n;e 6Lma nonyqeHa H3 aHanH3a ynpyroro 
pacce.RHH.R 3neKTPOHOB Ha .11.n;pax. B pa6oTax1 7 • 87 .n;n.R 
OnHCaHH.R cPOPMcPaKTOpOB nerKHX .R)J;ep 6LinO BBe.n;eHO CHM
MeTpH30BaHHOe cbepMH-pacnpe.n;eneHHe nnoTHOCTH 3ap.11.n;a, 
xopowo cornacyro~eec.R c 3KcnepHMeHTOM H nepexo.n;.R~ee 
)J;n.R cpe.n;HHX H T.R:>KenLIX .R.n;ep B lliHpOKO H3BeCTHOe cbepMH
pacnpe.n;eneHHe: 

sh<R/b) :1 17b 2,-l 
p (r)= p ---------, p = ----(1+(--) · ,jll/ 

SF 0 ch<R/b) + ch (r/bl 0 417l(l R 

<l>yHKIJ,H.R I 11/ HMeeT npaBHnLHyro 3KcnoHeHIJ,HanLHyro acHMn
TOTHKY Ha 6eCKOHe'IHOCTH, a B IJ,eHTpe .R)J;pa npOH3BO)J;Hyro, 
paBHyro Hynro, 'ITO .n;enaeT ee npHMeHHMOH .n;m1 nerKHX 
.R.n;ep. 3Ta cPYHKIJ,H.R c napaMeTpaMH R H b H3 pa6oTLI igj , 

HaB:.n;eHHLIMH H3 aHanH3a ynpyroro pacce.RHH.R 3neKTpOHOB, 
H HCnOnL3yeTC.R HaMH B Ka'JeCTBe pacnpe.n;eneHH.R nnOTHOCTH 
HyKnOHOB. 

B nocne.n;HHe ro.n;LI 6Lmo o6Hapy:>KeHo, 'ITO 3KcnepHMeH
TanLHLie .n;aHHhie no ynpyroMy pacce .RHHro 3neKTPOHOB yKa-
3LIBaroT Ha "TOHKyro CTPYKTypy" pacnpe.n;eneHH.R nnoTHOCTH 
3ap.R.n;a, a HMeHHO, OCIJ,HnnHpyro~He pa.n;HanLHLie BapHaiJ,HH 
nnOTHOCTH, npH'IeM MO.n;enLHO-He3aBHCHMLIH aHanH3 3THX 
.n;aHHLIX He MO:>KeT O)J;H03Ha'IHO ycTaHOBHTL HX BH)J; /9/ .C .n;py
roB CTOpOHLI, TaKHe BapHaiJ,HH nonyqaroTC.R H3 TeopeTH'IeCKHX 
pacqeTOB nnOTHOCTH HyKnOHOB B pa3nH'IHLIX .R)J;ep
HLIX MO.n;en.RX. HHTepeCHO H3Y'IHTL, MOryT nH .n;aHHLie no 
pacce.RHHIO i7 -Me30HOB Ha .R.n;pax cny:>KHTL .n;ononHHTenLHOH 
HHcPOpMaiJ,HeH .n;n.R YCTaHOBneHH.R .n;eTanLHOrO XO)J;a nnOTHO
CTH. B HarnHx pacqeTax HcnonL3yroTc.R pacnpe.n;eneHH.R 
nnOTHOCTH 3ap.R)J;a p \llA C pa.n;HanLHLIMH BapHaiJ,H.RMH )J;BYX 
THnOB: BapHaiJ,HeH Ha noBepXHOCTH .R.n;pa H CHnLHO OCIJ,HnnH
pylO~eH BapHaiJ,HeH no 06'LeMy .R)J;pa, KOTOpLie 6LinH BLI)J;e
neHLI B MO)J;enLHO-He3aBHCHMOM aHanH3e )J;aHHLIX no ynpy-

12 
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I 

~ 

~ I 

roMy pacce.RHHro 3neKTPOHOB .n;n.R rpynnLI H.n;ep B pa6oTe/l8/. 
B Ka'leCTBe .n;pyroro npHMepa .n;n.R H.n;pal2( HCnonL3yeTC.R 
pacnpe.n;eneHHe nnOTHOCTH HyKnOHOB, paCC'IHTaHHOe au
KnacTepHOH MO)J;enH lipHHKa C npo6HLIMH cPYHKIJ,H.RMH HyKno
HOB C 3KCnOHeHIJ,HanLHOH aCHMnTOTHKOH/19/. 3Ta MO.n;enL 
npaBHnLHO npe.n;cKa3LIBaeT BCe OC06eHHOCTH cPOPMcPaKTOpOB 
u -KnacTepHLIX .R.n;ep H xopowo cornacyeTc.R c 3KcnepH
MeHTanLHLIMH .n;aHHLIMH no ynpyrOMy H HeynpyroMy pac
Ce.RHHID 3neKTpOHOB. 

TaKHM o6pa30M, B HalliHX pacqeTax .n;HcbcbepeHIJ,HanLHLIX 
ceqeHHH ynpyroro pacce.RHH.R 17 -Me3oHoB Ha .11.n;pax oTcyT
CTByroT aapLHpyeMLie napaMeTpLI: pacnpe.n;eneHHe nnoTHo
CTH HyKnOHOB cPHKCHpOBaHLI no .n;aHHLIM pacce.RHH.R 3neKTpo
HOB, nHOH- HyKnOHHLie aMnnHTY)J;LI onpe.n;en.RlOTC.R H3 pac
Ce.RHH.R nHOHOB Ha CB060)J;HLIX HyKnOHaX H )J;aHHLIX no 
CB.R3aHHLIM COCTO.RHH.RM i7 -Me30aTOMOB. 

Pe3yAbmambl u o6cyxoeHue 

1. MeTo.n;HqecKoe H3y'leHHe 3aBHCHMOCTH ceqeHHH oT 
yqeTa napHoro norno~eHH.R nHOHOB Om B0 , Im C 0 l, a TaK:>Ke 
OT BenH'IHHLI napaMeTpa ( B /3/ 6LinO npoBe)J;eHO B pa6o
Tax/6/. B HacTo.R~eB: pa6oTe napHoe norno~eHHe BKnro'leHo 

so ace pacqeTLI cornacHo /3/, /4/, /5/, a napaMeTp 
( BLI6Hpanc.R cornacHo H3no:>KeHHOMY BLirne 

(= 1 .n;n.11 T 77 < 100 M3B, 
0 .n;n.11 T :> 100 M3B. 17 

B pa6oTaX /G/ 6LinO BLI.RCHeHO, 'ITO H3MeHeHH.R BXO)J;.R~HX 
B V3tPtP napaMeTpOB S ±, p ± B npe.n;enax - 2011/o He MO:>KeT 
cy~eCTBeHHO yny'llliHTL OnHCaHHe 3KCnepHMeHTanLHLIX .n;aH
HLIX. qT06LI nony'IHTL npe.n;CTaBneHHe 0 ponH BBe)J;eHHOH 
a/ 4, 5/ nonpaBKH q~1 /3/, B HacTo.R~eB: pa6oTe pac'leTLI 
npoBo.n;HnHcL KaK c q \1' TaK H 6e3 Hero. H3yqanocL 
TaK:>Ke BnH.RHHe cnoco6a KHHeMaTH'IecKoro npeo6pa3oBaHH.R 
aMnnHTy.n;LI /4/ H /5/. Bo acex 3THX cnyqa.Rx MLI y.n;enHnH 
TaK:>Ke BHHMaHHe BLI.RCHeHHlO 3aBHCHMOCTH pe3ynLTaTOB 
OT BH)J;a pacnpe.n;eneHH.R nnOTHOCTH HyKnOHOB p (r). 
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30 50 70 90 110 i30 8c.m. 
Puc. 2. ,ll,u(JrfiepeH~JUaAbHble ce<JeHWI ynpyzozo pacceJIHUJI 
rr - Me3oHoe. Ilo ocu opouHam omAoJKeH yzoA pacceJIHUJI 6 
zpaoycax /6 Aa6opamopHoii cucmeMe uAu 6 cucmeMe ~JeHmpa 
Mace rr - Me3ow JIOpo/, no ocu a6C!JUCC - ce<JeHue da I dQ 
6 eo. M6/cp. Ha36aHUJI JIOep, pacCeJIHUe Ha KOITlOpbiX U3y
<Jae1TICJI, u 3Hepzuu rr- Me3oHo6 6 M3B npu6eOeHbl pJIOOM 
c coom6emcm6YKJIJIUMU KPU6biMU. Bee pac<Jembl 6btnOAHeHbl 
c psF. Kpu6ble ---- u - - - - noAy<JeHbl c y<JemoM 
qN /3/, a KpU6ble -·-·-· u -·-·-·-6e3 y<Jema Q\1; npu 

31TIOM KpU6ble ---- U -· -- noAy<JeHbl C UCnOAb306aHU
eM npeo6pa3o6aHUJI /4/, a KpU6bre - - - - - u -· -· -·
npeo6pa3o6aHUJI /5/. 

B uacToH~eil pa6oTe Mbl cpaauuaaeM peJynLTaTbi pac-
+ 'leTOB C 3KCnepHMeHTOM .D.nH pacceHHHH rr- -Me30HOB Ha 

H.IJ.pax 
12c, 4He , 4°Ca, 6 Li . MLI ue o6cy:>K.n.aeM pacceH

HHH llHOHOB Ha H.IJ.pe 16 0 /I/, TaK KaK pe3ynLTaThl, nonyqeu
Hble .n.nH 

16 
0, no cymecTBY auanorH'IHhl peJynLTaTaM .n.nH 

I 

I 
i 

12 C. /PacceHHHe ua Cu , AI , Pb 6hlno paccMoTpeuo 
B /6/ /. 

2. PeJynLTaTLI pacqeToB npe.n.cTaaneHLI ua puc. 2-7, 
3KcnepuMeHTanLHhle .n.aHHLie B3HThi H3 pa6oT I I I. Ha 
puc. 2-4 H3o6pa:>KeHhl .n.u!WJepeuu.uanLHLie ce'leHHH ynpyro
ro pacceHHHH rr ±_Me30HOB ua H.D.pe 4 He,12c npu 3HepruHx 
OT 24 .n.o 150 M3B, npH'IeM ace pac'leTLI BLmonueHLI c 
p SF (II). Pacnpe.n.eneuue nnoTHOCTH uyKnOHOB c pa.n.uanL
HhiMH BapHaiJ,HHMH .IJ.aiOT npaKTH'IeCI<H Te :>Ke CaMhie pe-
3ynLTaThl, XOTH V.1Ql4J cymecTBeHHO 3aBHCHT OT BH.IJ.a 
pacnpe.n.eneHHH nnoTHOCTH p ( r). CnnowuaH u nyHI<THpHaH 

Puc. 3. To JKe, 
<Jmo u Ha puc. 2. 

4~e+n-

. 

T = 24 1 L , 

_:-;~ 
}:?TL =51 

30 50 70 90 110 130 Scm 

"n; 
9Q \ 12[ + n• ....... + n -- ~. 30.2 

.nl \ ·-.J.::;- •--.-~c,.-::..--~.:.;.·,;-

IJ ""-.. 12 -=-----
KJ' C +n- 1 :: 302 

Kl

2 ,, -.- ,-,.;::_;::--:::=:c-c;==~-:.c--~---~ 

IJ' • T. -:-_-:-:_---- L- 69.5 

~"\. ~:-~:: 
()2 '·" -·~-~------\ ----

ll1 \ T.: ·tzO<---~;> 
II' '\ \::;- J 
ll' 
KJD 

U' 
I 

. -~-- ____ '!_ 

. ·1 = 150~:-~= 
" " 

u-2! 
[ . . . . . . . 1 
() ))~7000110008 

Puc. 4. To JKe, '11110 u Ha puc. 2. 
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KpHBaB. nonyqeHbl C yqeTOM q M• a o6e IJITpHX- nyHKTHpHbie 

KpHBbie - 6e3 Hero. llpH 3TOM cnnowHaB. ,KPHBaB. H KpHBaB., 

H306pa)l(eHHaB. ,IJ;llHHHbiM WTpHx-nyHKTHpOM, nonyqeHbl C 

HCnOllb30BaHHeM npeo6pa30BaHHB. 141, a nyHKTHpHaB. H 

WTpux-nyHKTHpHax - c ucnonhJOBaHHeM 151. H3 puc. 2-4 
BH.n;Ho, qTo ,n;nx 3HeprHH 24-110 M:JB nonyqaeTcx ,n;ocTa

ToqHo xopowee onucaHHe 3KcnepHMeHTanhHbiX peJynhTa

TOB. HanoMHHM, qTo B Hawux pacqeTax yqHThiBaeTcx nap

Hoe norno~eHHe nHOHOB, "nopeHTU- nopeHu- 34x}leKT" H B 

J<aqeCTBe pacnpe,n;eneHHB. nnOTHOCTH HYKllOHOB HCnOllb3yeT

CB. p s;.; (r} I 111 c napaMeTpaMH H3 181, B oTnuque oT 

pa6oT1 2-5;, r,n;e He y,n;aBanoch xopowo onucaTb paccexHHe 

Ha Manbie yrnhi npH ManhiX 3Hepruxx. Bee ·peJynhTaTbi, 

KOTOpbie npHBe,n;eHbl Ha puc. 2-4, nonyqeHHbie C aMnnHTY

,n;aMH 17 I, ycpe.n;HeHHhiMH no dJepMH- ,n;BH)l(eHHIO ,n;nx T < IT -~ 

:5 150 M:JB, He OTnHqaiOTCB. OT pe3yllbTaTOB C Heycpe,n;

HeHHbiMH aMnnHTy,n;aMH. Ponh ycpe,n;HeHHB. 17/ HaquHaeT 

cKa3hiBaTbCB. npH 3Hepruxx, 6onhWHX 150 M:JB, qTo BH,IJ;HO 

H3 pUC. 5. lloKa3aHHbie Ha 3TOM pHCYHKe KpHBbie nonyqeHbl 

c yqeToM qM 131, PsF(r) 1111, npuqeM cnnowHax unyHK

THpHax KpHBbie - c ycpe.n;HeHHhiMH aMnnuTy,n;aMH 17 I, a 

WTpHx-nyHKTHpHble - 6e3 ycpe,n;HeHHB.; yqeT ycpe,n;HeHHB. 

npHBO,IJ;HT K yrny6neHHIO MHHHMYMOB B ceqeHHH. KaK BH,II;HO 

H3 pHCYHKa, KpHBbie, COOTBeTCTBYIO~He KHHeMa THqeCKOMY 

npeo6pa30BaHHIO 151 lnyHKTHpHaB. KpHBaB. H KpHBaB., H30-

6pa)l(eHHaB. KOpOTKHM WTpHX- nyHKTHpOMI, ,IJ;llB. 6onhWHX 

yrnOB pacceB.HHB. cy~eCTBeHHO OTnHqaiOTCB. OT KpHBbiX, 

COOTBeTCTBYIO~HX 141. 
3aBHCHMOCTb pe 3YllbTa TOB OT BH,IJ;a pacnpe,n;eneHHB. nnoT

HOCTH HYKllOHOB npo,n;eMOHCTpHpOBaHa Ha puc. 6, r,n;e cnnow

HaB. H nyHKTHpHaB. KpHBbie COOTBeTCTBYIQT pacqeTaM C 

p SF(r) I 111, a WTPHX- nyHKTHpHhie KpHBble nonyqeHbi c nnoT

HOCThiO, BbJqHcneHHOH DO u -I<nacTepHOH MO,n;enH /J 9
/, npH 

3TOM qneH q M H3 131 3,IJ;eCb BCIO,IJ;y He yqHTbiBallCB H HC

nonhJOBanuch ycpe,n;HeHHble aMnnHTY,IJ;hl 17 I. Bu,n;Ho, qTo 

nepeXO,II; K a-KnacTepHOH DllOTHOCTH HeCKOllbKO ynyqwaeT 

onucaHHe 3KcnepuMeHTanhHhiX ,n;aHHhiX. Bo Bcex paccMOT

peHHbiX ,11;0 CHX nop cnyqaBX pacqeThl C PSF 1111 H C PMIA' 
HJBneqeHHbiMH H3 Mo.n;enhHo-HeJaBHCHMoro aHanHJa /18 I, 
npaKTHqecKH coBna,n;anH. Hau6onee JaMeTHbie pacxo)l(,n;eHHB. 

16 

Puc. 5. To :w:e, '11110 u Ha puc. 2, HO ece pac'le111bl eblnoA
HeHbl C qM /3/, U KpU8bl€ --- U - - - - nOAY'I€Hbl C 
ycpeoHeHHbiMU /7/ aMnAu111yoaMu, a -· -·-· u -·- 6e3 
ycpeoHeHuJI /7/. 
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Puc. 6. To :w:e, 
'11110 u Ha puc. 2, 
HO ece pac'le111bl ebz-
noAHeHbl 6e3 qM 
/3/ u c ycpeoHe
HUeM /7 I u Kpu
ebze -- u -. - - -
noAy'leHbl c nAo111-
HOC111b19 P SF , a 
KPU6ble -·-·- u 

c nA0111-
HOC111bl0, 8bi'IUC
A€HHOU no a - KAac-
111€PHOU MOO€AU. 

12c+n-
1=180 
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Puc. 7. To JK:e, ~mo u Ha puc. 2, Ho ece pac~e171bl BblnoA
HeHbl c y~emoM q \1 /3/ u c ycpeOHeHueM /7/ u Kpueble 
---- . u - - - - - noAy~eHbl c nA0171HOC171b10 f'sv ,a Kpu
Bble -· -· -·- U -· - C nA0171HOC171b10 U38/le~eHHOU U3 
MoO ell bHO•He3aeucuMozo aHaAU3a I 18/. ' 

pacqeTOB C 3THMH .IJ.BYMH BH.IJ.aMH IlllOTHOCTH IIOKa3aHbl 

Ha puc. 7, .IJ.llB. B..IJ.ep ('Li H 1°Ca, r.IJ.e WTpHX- IIYHKTHpHbie 

KpHBbie rronyl.feHbi c fi \11 \ H3 /Is/. a crrnowHaB. H rryHKTHp-. . . 
HaB. - C flsF 1111; 3.IJ.eCb BCIO.IJ.Y HCIIOllb30BaHbl ycpe.IJ.HeHHbie 

aMrrnHTY.IJ.bi 17 I H yqTeH qneH q ,1 . 

3aKA10~eHue 

11.3 pe3yllbTaTOB pa60Tbl MO)KHO C.IJ.enaTb Clle.IJ.yiO~He 

BblBO.IJ.bl. 

1. )l.nH MallbiX 3HeprHH B3aHMO.IJ.eHCTBHe 77 - Me30HOB C 

H.IJ.POM MO)KHO .IJ.OCTaTO'-IHO XOpOWO OIIHCaTb C IIOMO~blO 

18 

TOrO )Ke CaM OrO 3ciKPeKTHBHOrO IIOTeHUHana, KOTOpbiH ycrrew

HO HCIIOllb3yeTCH Jl.llH pacqeTOB CBH3aHHbiX COCTOHHHH7T-

Me30HOB B rr-MeJOaTOMa,x/6 , 7
/. 

2. IlpH MallblX 3HeprHHX pe3yllbTaTbl cpaBHHTellbHO 

cna6o '-IYBCTBHTellbHbl K pa3llH'-IHblM H3y'-leHHbiM HaMH H3-

MeHeHHHM 3<l><l>eKTHBHOrO IIOTeHll,Hana, B TOM '-IHClle K Ba

pHaUHHM BH.IJ.a pacrrpe.IJ.eneHHH rrnoTHOCTH HyKnoHoB. 

3. C pOCTOM 3HeprHH 7T- Me30Ha IIOllO)KeHHe Cy~eCT

BeHHO MeHHeTCH. PaccMoTpeHHble MO.IJ.H<i>HKaUHH 3ciKPeKTHB

Horo IIOTeHUHana IIpHBO.IJ.HT .IJ.llH 60llbWHX yrnOB pacceHHHH 

18?. 40 o I K cy~ecTBeHHO pa3nH'-IHbiM pe3ynLTaTaM, HO BO 

BCeX cnyqaHX OIIHCaTb 3KCIIepHMeHTallbHble .IJ.aHHble Y.IJ.aeT

CH llHWL Kal.feCTBeHHO. 3TO Hey.IJ.HBHTellLHO, TaK KaK OIIHca

HHe B3aHMO.IJ.eHCTBHH IIHOHOB C H.IJ.paMH C IIOMO~LIO 3<l><l>eK

THBHOrO IIOTeHUHana .IJ.llH 3THX 3HeprHH HellL3H C'-IHTaTL 

.IJ.OCTaTO'-IHO 060CHOBaHHLIM, B l.faCTHOCTH, HeT OCHOBaHHH 

C'-IHTa TL crrpaBe.IJ.llHBLIM HMIIYllLCHOe IlpH6llH)KeHHe H IlpH-

6nH)KeHHe KorepeHTHoro pacceHHHH. 

4. 0TMeTHM, 'ITO HCIIOllL30BaHHLie HaMH IlllOTHOCTH 

HyKnoHoB H3Bnel.feHLI H3 aHanH3a 3KcrrepuMeHTanLHblX .IJ.aH

HLIX /8, 18/. IlpH 3TOM Ol.feHL Ba)KHO IIO.IJ.'-IepKHYTL, 'ITO 

paCCMOTpeHHble BapHaUHH IlllOTHOCTH, Cy~eCTBeHHO MeHHH 

3<l><l>eKTHBHLIH IIOTeHUHan, IlpHBO.IJ.HT .IJ.a)Ke Jl.llH 3!1eprHH 'Irr?. 

~.150 M:JB nuwL K cpaBHHTenLHO He6onLWHM oTnH'-IHHM 

B .IJ.H<l><l>epeHUHanLHblX cel.feHHHX. Bb16op rrpeo6pa3oBaHHH 

141 H 151 cKa3biBaeTcB. Ha pe3ynLTaTax ropa3.IJ.O cunLHee. 

TaKHM o6pa30M, H3 aHanH3a .IJ.aHHbiX rro yrrpyroMy pacceH

HHIO IIHOHOB HellL3H H3Blle'-IL HH<i>OpMaUHIO 0 TOHKHX .IJ.eTallHX 

pacrrpe.IJ.eneHHH HYKllOHOB B H.IJ.pe. 

11.CIIOllL30BaHHe KBa3HIIOTeHUHallbHOrO IIO.IJ.XO.IJ.a .ll.llH OIIH

CaHHH COCTOHHHH 77 -Me30Ha ManOR 3HeprHH B pa3llH'-IHblX 

3a.IJ.al.faX H.IJ.epHOH <i>H3HKH MO)KHO C'-IHTaTb .IJ.OCTaTO'-IHO Ha.IJ.e)K

HblM. 
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