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,il,IH! OllHCBJUI!ll ,ll,Hi'fxflepeHqHaJibHblX O,ll,HOtl:8CTW-IHbiX I-IHKJI!03HBHblX C€"48111-\M 

00pa30B8HIII.f! HyKJIOHOB 1-1 5i: -M830HOB B H8J.ilp~MX N-N H ~ .:_N CTOJIK-

HOB8HHHX npH Bb!COKMX 3Hepr11HX B pa6oTax/I-J/ OblJIH npe,n,JioJKeHbl rfleHoMe

HOJiorHt<eCKHe BH!Jallt8HI1.f!, aHaJIHTW~8CKa.R CTpyKTypa KOTOpbiX onpe,ll,8Jl.RJI8Cb 

C Jtl:8TOM H3B8CTHbiX T80p8THtl:8CKI1X MO,ll,8Jl8~, a "l!HCJI8HHbl8 K03t¢1-l~H8HTbl 

no,n,6~o~pan11Cb H3 sKcnepHMeHTa. ITonyqeimHe BblpaJKeHMH He TOJibKO aKKJMY

JIHpyroT 6oJibWOtl o6oeM sKcnepHMeHT8JibHotl HHif!OpMBl.\1-lH B umpoKotl o6nacTH 

3HeprHt'\ TOT fi.f!Tl-1 ,!1,0 H8CKOJlbKHX THCflq f<JB*), HO H l103BOJIH!OT paccqi1-

TbiBUTb HHTerpanbHbl8 xapaKT8~11CTHKH BTOpMt!HbiX qacTI1l.\, 8H8JIH31-1pOB8Tb 

caotlcTaa JI~Hpyro~HX tJ:aCTHl.\/ I 11 T.,n,. C no~o~b!O 3THX B~JKeH~o~tl M01KHO 

fiOJiyqaTb OJ.\8HKH ,ll,JIH TeX OOJI8CT8tl KHH8M8TH"l!8CKI-IX nepeMeHHbiX, r,n,e e~e 

H8T H3Mepe:mfit, a npHM8HHH MeTr i•iUH'l'e-i;.,)JJlU'- (Vov,U,.:..~;;~;;;;.:;:;·:_ ::::':';~::::::=·!~':' 

8KTH HeynpyrHX CTOJIKHOB8HHtl/O • 

0,D,H8KO fiOJiyqeHHble B pa60TUX/l-J/ Bblp81K8HI-IH OTHOCHTCR K CJMM8p

Hb1M "nocJiepaC!1a,D,HHM" XapaKTepHCTHKaM H MOryT I-\CfiOJlb30B8TbCfl Jli-\Wb Ha 

,ll,0CT8TOqHO 60J!bWHX paCCTOHHHHX OT MHW8HI-\, 

J..lem. ~Oit pa60TH llORB.3aT:b, 'lTO npH COOTB8TCTByiO~eM 

Bb16ope K03cfxflHl.IH8HTOB llOJIJl.l8HHbl8 B pa6oTa/l-J~ DblpaJKeHHH MOJKHO 

npHMeH.f!Tb H ,D,JIH onHCUHHH cneKTpoa pe30HBHCHbiX <laCTHJ.\. MH orpaHHqHM

CH pe30H8HCaMH .1, .f' H uJ , KOTOpb18 Bl1JIOTb ,ll,O oqeHb Bb!COKHX 3Hep

rHA pOJK,ll,8!0TC.f! C OOJibWHMH ceqeHHHMH 1-1 ,ll,Jl.f! KOTOpb!X HM8!0TCH 3KCnepHM8H

T8.JlbHHe ,ll,aHHble. 

*' AaRee MH BC!O,ll,y 6y,n,eM paCCMaTpHBUTb CHCTeMy l\8HTpa MaCe H HCfiQJ.,-
30BUTb CTaH,ll,8pTHbl8 0603HatJ:eHIIIH: S - KBa,D,paT fiOJIHO~ 3HeprHIII CTaJI
KHBa!OflliiiXCH qacTHl\ B CIIICT8Me l.\8HTpa Mace; p 1 H PJ. - npO,ll,OJlbH8.f! H 
nonepeqHa.f! COCT8BJI.f!!Oflllll8 IIIMnYJ!bC8 pe30HaHCHOtl qacTH~ B 3TOtl CIIIC-

T8Me KOOp,ll,HHaT; E =(p: + p; +M~) 1/ 2 =(sx 2 /4+p1+M~) 1/ 2 - COOT-

B8TCTBYJOIII8H OHepriiiH pe30H8HCa, MR - ero M8CC8i x=2 · P, / {S , 

xJ,=2·pJ,/~ T- KIIIHeTIIItJ:ecKa.f! 3Heprlll.f! HaJieTaro~eA qacTIII~ a na6o
paTopHoA CIIICTeMe KOOp,ll,IIIH8T, 



,lVIJI OITHCaHHJl Cll9KTpaB 
11 COXpaHJm~J1)SCR 11 pe30HaHCHYX tlaCTH~ MOJKHO 

HCITOJlb30BaTb BY~eHHe, ITOJiyqeHHoe B /l/M); 

fp
2 

2 
0.27 (1-jxl) "" eglxJ + usv( 1-lx' )e-Sp~ 

a(1+btx1 se-x~ s ) (p?+ )lld 1 
' 

O<Jxi<0.7 1 ., 
-t ~Gi( 

i=i 

o. 7~txl< 1., 

r,IJ,e t= -p~/IXI-(1-lXI)• (M~/JXI-M;).~9C:&MR H Ma- M8CCH 'laC'flm B 

HHKJI~3HBHOR peaK~HH a+ b-R + ••• ,8
0

=1 ~ mx- uacca ~-M630HB.. 
&ipBllteHHe (I) npHMeHHMO TB.Kllte ,I\JIR OllHCB.HH.R cneKTpos pesoHaHCOB 

R~ H Rb B peaK~HX a+ b-R~(Rk,i+ •• • , OTJnllla.JJIIWCCH TOJI!>KO O,II;HHM 

KBapKOM OT tlaCTHI.IJi a (HaiTpHMep, A++ B p+p-- A+~ .. ) HJIH tl&CTHI.IJi b 

{ A++ B J{ + P- A++ ... npH X<. 0 ) COOTB9TCTB9HHO. 

<JIOfMYJia l 1) MOJI[6T 6YTb HCUOJib30BaHB. H ,I\JIH OllHCaHHH Cll6KTpoB 

M630HHNX p930HaHCOB f 0 
H W B 06JiaCTH X> 0 B !Ji -p -CTOJIKHOBeHHHX, 

3Hatl6HHR KO~H~6HTOB ,I\JIR BC6X 3THX peaK~A IIpHB9~6HY B Ta6JI,l R 2. 
lfuKJI~3HBHYe CII9KTpY 

11
H6COXpaH.II!!lJIHXCH 11 pe30HaHCHHX 'IIB.C~ (T.e. 

qaCTH~, OTJIHtl~XCJl KBapKOBYM COCTaBOM OT nepBI'ItlHYX tlaCTH[\ a HJIH b, 

"'"!'!;'!~!~~. - .Jn1' ~ r ,- nJ'in~- p ·vl'UJ!I\.ttU~ttlUIXJ MOJKHO annpoKCHMHpO

BaTb Byp8llt6HH9M, llOJI~eHHYM B pa6oTe/2/: 

cru l M6 ] b[ p;sc(1+1xl) -Rp2 dSf(1-lxJ) -hp2J 
E - 3- -;::;-::r3 = a ( 1 + I xI ) 2 4 e l. + e J. • ( 

2
) 

d p P38;c (pl.+ 1) (fxl+1)g 

Ho Tenepb R = 0.75 (faB/c) 2, a K03~H~9HTY b H h MOryT 3aBHC6Tb 

OT KB~Ta llOJIHOA 3H6prHH S , 3Hatl6HH!l OCTaJibHYX K03~Hl.\H9HTOB yKa-

3aHY B Ta0H.3, 

~ff p-p B3aHMO,IJ,eRCTBI1R B TaQn,3 npHBe,IJ,eHH K0~~9HTY ,I\J!Jl 

crreKTpa Y0
-M930HOB. 3TH Koaq¢H~eHTY MO&HO HCllOJib30BaTb H ,I\JIR an

IlpOKC:m.mrtWi liHRJD0314BHYX cel{eiD!il: p!uf--M&SOHOB npz T nops.w<a HeCKOJl:&IWX 

lf) "CoXpaHJliXII9ACR" pe30HaHCHOA tlaCTH~eA MY H83YBaeM pe30HaHC Ra B pe-
aK~H a+b-Ra +. • ·' BYJI8TaiO~HA B nepe,IJ,HiliJ llOJiy$py (X ;> 0) H HM61l
~HA TOT Ee KBapKOBYA COCTaBt qTO H HaJI6T~aR qaCTH~ a (HB.IIpHMep, 
:p+ B peaK~H :I+p- .9+ • · • J, a TaKll9 pe30HaHC ~ B p6aKI.\HH 

a+b-R + ••• , BYJI9'P~A B 3a,IVfllll OOJiyc{pepy (X<O) H HM6IliJIHA TOT 
lite KiHpKOBYA COCTaB, tlTO H qaCTH~-MHID6Hb b \ A+ B p-pH .1!" -p -CTOJIK
HOBeHHHX), 

2 

~eCHTKOB I':;,B, ITOCKOJibKY 3KCnepHMeHTBJlbHble ,I\a.HHble npH '1'=2.3 fsW6 •22/ 
ITOK83YBWDT, ~TO CITeKTpY 3THX ~aCTH~ He 3aBHCffT OT 3HaKa HX 3apff,I\a, a 

,IJ,aHHYX ,I\JIR 6oJibWHX 3Ha~eHHR T noKa H9R3B9CTHO. 

B CJiytlae :It -p ssrumo,IJ,eRcTBHR BblpWKeHHe ( 2) np~tro,IJ,HO ,l\JIR om1Ca-

HHR ClleKTpaB Me30HHYX pe30HaHCOB B 06JiaCTI1 X < 0 H A -pe30HaHCOB 

B OOJiaCTH X > 0 • 

~TO KacaeTCR oU -Me30Ha, TO H3BeCTHble 3KCITepHMeHTaJibHble ,IJ,WiHble 

ll03BOJIJliOT Ollpe,IJ,eJIHTb K03q¢HQHeHTY JIHWb ,I\JlR H61WTOpYX ~aCTHYX CJJ~aeB. 

,L{Jrn /!; -t- H ..1 ° -tlaCTH[\ llpaKTHtleCKH HeT 3KCllepHMeHTaJibHbiX ,Il,aHHYX, 

ilpHBe,IJ,eHHYe B TSOH.l-3 KO~~eHTH ll03BOJJHIDT llOJl~HTb JIHWb rpy6o

OpHeHTHpOBO~HYJO O~eHKy CetleHH~ pal!!,ll,eHHR 3THX tiaCTHII. 

TaOH. 4 n pnc.I,2 WIJIKlCTpHpym cTeneHb cornacu.R c ::JKcnepu-

MeHTOM CetleHHR pal!!,ll,6HHJI p630HaHCOB l1 HX CpeJJ,HHX MHOJK6CTB6HHOC~'e~, 

paCCtlHTaHHYX C ITOMO~b~ annpoKCKMHPYJO~HX ~eHH« (l) H (2), B npe

,Il,6Jiax aKcnepHMeHTaJibHYX TOtlHOCTe~ corJiacHe anonHe YAOBJieTaopHTeJih

Hoe. 

PRe. 3-5 noRaS!maDT TO'IHOCT:& annpoKCHMaqHH IJ.w:f:¢epeHqHaJibHh!X 

pacnpe,IJ,eneHHA A++ -l!aCTHI.\. Ha pHc.6-IU npHBe,IJ,eHbl .J.HifqlepeHi.\HaJibHhle 

pacnpe,IJ,eJieHHR ,I\JIH .P -M830HOB, 1\a.K H B CJiyqae 11HTerpOJibHb!X BeJIH4HH, 

annpoKCHMHpJlOUV'I€ BblpalK6HH.f! XOpomo OllHCb1Bai0T 3KCllepHM0HTaJibHhl8 ,I\aliHble. 
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P:ac. 3. ltlluiJno3HBHoe d 6'/dx pacrrpe
.n;eJieHHe ,ll;JIJl L\ ++ -p930HaHCOB B 
p-p CTanxHOBSHRRX np:a T=68 raB 
Ml! o6.JiacTH It/ c O.B(raB/c)~ 
3KCil9p~e~TanbHH9 TO~ B3RTH H3 
pa60TH /?/, 

P:ac .4. ltlluiJno3HBHoe off/ fdx -pacrrpe
.n;eJieH:ae ,ll;JI!l/J.+-+ -pe30HaHCOB B G-p 
CTanxHOB9HHRX rrp:a T=r5 H rOO raB. 
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P:ac. 5. Pacllpe.n;eJleHHe no P." ,ll;JIJl A++ -pesoBaHCOB B p-p CTOJIICBOBemiJIX 
.l. 

JlPH T=68 r
7

aB x B 1r-p -cTOJIKHoBeBWJX np:a T=I5 H roo raB. 3xcnepllMeBT-
:as pa6oT 7,8,41/. 
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