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E.M. ronOBIIH, P.fl. 3ynbKapHeea, B.VI.HnKaHopoa, B.VI.CaTapoB 

CnVIHOBbiE COCTO.HHVIH 4ACTVIU 
nPH YnPYrOM HYKnOH-.D.E~TPOHHOM 

PACCE.HHVIVI . 

p.:.sss 



B aacTostwea pa6oTe nonstpH38UHOHHbie cocTostHHst_ 'IBCTHU npH ynpyroM N-d 
paccestHHH Bbipa:>KeHbi qepe3 Koa¢¢HuHeHTbi aMnnHTY .Obi ynpyroro N-cJ pacceHHIIH B 

IIMJiynhCHOM npH6nH:>KeHHII H yK838H O.OIIH 11:3 B03MO:>KHbiX H860p0B OJibiTOB 1 JI03BOnstlo-

WIIX BOCCT8HOBII:Th 8Ty 8MJinHTy.Oy, 

1. MeTo.o Bbi'IHcneHHlt 

CmmoBoe cocTOstHHe N-d -c~~:cTeMbi .oo coy.oapeHHH MO:>KeT 6bJTh on11:caao ' ' R Ill ' 
C JIOMOWhiO M8Tpii:Ubl JinOTHOCTII , , 8Ty M8Tp11UY MO:>KHO, pa3nO:>KII:Th JIO JIOnHolt 

' It\ Q w d 
CII:CTeMe opTOI'OH8nhHbiX 6a3HCHbiX M8Tp11U r== w,)(wl< B o6'be.OHHeHHOM CIIIIHOBOM 

rrpOCTpaHCTBe 'I8CTHU: 

• · ( L 1) 

.[lnst HyKnOH8 B ,Ka'l:eCTBe 6a3HC8 o6bi'IHO 6epyT e.OHHII'IHYIO M8Tp11UY II Tpll M8Tpii:Ubl 

Ct.2) 

naynH N ., w,=G; • 

.[lnH .oeltTpOH8 68311:C MO:>KHO o6pa30B8Th 11:3 onepaTOpOB npOeKUII:fl: MOMeHTOB KOnH'IeCT-

Ba .llBH:>KeHII:st 'I8CTII:Ubl C e.OII:Hll'IHbiM CJIIIHOM: . . 

d (,.): = {f s:! d{f cv-1= 1. ' .J,= i (Sx S'L~S,S") ~· 

w: =fi (S7.S:J ~s) ~7.),. 
( 1.3) 

d{f GJ;={f(3S~-2), lJJ., = f s ... 

(J~ =ff Sx , 
rJ' {f z;- .t 

cJc, = z(Sl(- S!f), c.J~ ==-ff (S)t S!t ""S~ Sx). 

8TH onepaTOpbl y .llOBneTBOpstiOT ycnOBHIO OpTOHOpMII:pOB8HHOCTH: 

-sp tJ~ w:= 3tr~. 
EcnH CJIHHOBbJe COCTOHIIHH 'I8CTHU HeKoppenHpOB8Hbl Me:>K.Oy C060lt 1 TO M8TpHUY 

JinOTHOCTII li8'I8nhHOI'O COCTt>stHHst MO:>KHO npe.OCT8BHTh B BH.Oe: 

( 1 + < 'S-> -~ ) (, + :z. < w~ > w: ) 
tc • 
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AMrmuTy.aa ynpyroro N-d -paccesmHH 1 aHTHCHMMeTpusosaHHSSI no cocToSIHHSIM 

TO)K.QeCTBeHHhlX '18CTHU B HMnyJibCHOM npH6JIHR<eHHH ,OJISI yrJIOB pacceSIHHSI 

~ 0 0 /2/ 
fJ c.u.u. :S: 100 -110 MomeT 6hiTb sanucaHa s su.ae 

.A;: ct>= { ~··}. ~(S <•kl)l!.~,(M,tM,.>T., ( 1.5) 

3.aec.b 

s: 
_, ... .# .. - ... ... -......... ... ....... 

M. = ol. -+ g ( ()t • o~) n. ... Y' 6i. n.. o~r t1. + tk61:• ·~tM + ej.k G'" t <i" t . 
L~ '" r ... " Oue 

8MllJIHTY.Ohl pa~ceSIHHSI CB060.0HhiX HYKJIOHOB 1 npH'IeM 1 HH.09KCbl 1 H 2 COOTBeTCTBYIOT 

TomnecTseHHhiM HYKJIOHaM; neATpoH o6pa~osaH HylmoHaMH 2,3. T 23- TpunneTHhiA 

npoeuupy!OLUHA onepaTop, S(11K} - CTHKHHr-cilaKTop .aeATpoHa; J; - aHepreTH'Ie

CKSSI UJIOTHOCTb KOHe'IHhlX COCTOSIHHA; 1/"'. - CKOpOCTb OTHOCHT9JlbHOI'O .OBH)!{9HHSI 

'iiyKJioHa u neATpoHa, MaTpHUhi M ;t BhrpameHbi s cuc.TeMe uenTpa uHepuHH HyKnoH

~YKJIOH1 8 ~ !J B CHCTeMe U9HTpa HH9pUHH HyKJIOH-.aet\TpOH; e - yroJI p8CC9SIHHSI 

B CHCTeMe ueHTp8 HHepUHH HyKJIOH-.aet\TpOH, 

HeCJIO)KHbie npeo6pa30!38HHSI rr03BOJISIIOT ( 1.5) npuseCTH K BHny: 

1C = sTlJ {A+l3l{ff~ :c(6!?)fSilJ+)){67iifoj+Et6!]1~. 1 •• 61 

r.ao 

~(e)= 'i[d.,}~)+tA1,'"->] 

B(EIJ = 1 [ ~.aJf'> -t f,~t'-J] 

) ((Q). ~ l fat.< f-) •(,ll~) J , 
ncQ) = ~l s .... ("') oft,, ta9-) J , 

') 

E t9> ·'Jl£,t.t"'> -t e.» l""tl . 
tr' - yron pacceHHHH s c.u.u, HyKnoH-nyKnoH, CsHsb Mem.ay yrnaMH tr u .6 
sa.aaeTCH BhrpameHueM 

s~t-- \ $'"' ~ 

( 1. 7) 

( 1.8) 
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- -BeKTOpbi r.. , m. onpe.aenSIJOTCH uaqanbHhiM ) ll K0118'lllb!M 

HMllYJJbCBMll HYKllOHa B KOOp.UHHBTBX, CBH38HHbiX C U8HTpOM UHepUHll CHCT8Mbl HYKllOH-

HyKllOH: - ..... ~, ..... ... k- k' .... k -d< \o l:-' - t~ - """" 
\"\.,.= 

\"k~ 
\ -- lk- k~ I > \k.-+ t' \ ' - -a TpoltKa BeKTOpOB « .m .. r 38.U88TCH H8'l8llbllbiM ll KOH8'lllb!M HMllYllbCBMll 

pacceHnnolt qacTHUhi B cucTeMe uenTpa uueimuu nyKnon-.ael!:Tpon. B TOM cnyqae, Kor.aa 

llllOCKOCTH paCC8HHHH A/A/- ll Aiel- CHCTeM COBllB.UBIOT ll CBSI3b yrnoB pacceSIHHSI 

B STHX cucTeMax onpe.aenHeTcH ( 1.8), 'ITO cosna.aaeT c T·pe6osauneM o.aunaKosol!: 

- - L..,.. 
nepe.aa'lll HME.rllbC80 TpOilKa OpTOB /'(' , m _,. ..., e n... m. . 

6y.aeT cosna.aaTb c opTaMu 

11. PeGyn bTBTbi Bhi'lHCneuua 

Cpe.anee 3Ha'lenue cnunosoro orrepaTopa ~ qacTHUhi rrocne coy .aapenuH uaxo-

.UllllOCb ITO ll3BeCTHOlt ~OpMylle 

<F>= ( 2.1) 

Bee rronyqennhre peGynbTBThi npuso.aHTCH B cucTeMe Koop.auuaT X , ~ , l. Ta~oa, ... 
'ITO ocb OY ee cosna.aaeT c uopManbJO /V' K rrnocKOCTH pacceSIHHSI, a ocb 0 :t ua-

rrpasneua rro KoHe'lHOMY nMrrynbCy (c.u.u. N c/ ) Tolt qacTHUhi, cocToHnue KOTopoa 

Mhi paccMaTpusaeM. TaKHM o6pa30M, uarrpuMep, rrpu ynpyroM dN -pacceHnuu cocTost

nuH .ael!:Tpoua rrpuse.aenhi a cucTeMe Koop.aunaT c ocbJO 0 :t , narrpasneuuoa rio Koneq·

noMy HMITYllbCY .ael!:Tpoua ( pacceHHHBSI 'l8CTHU8) 1 a COCTOSIHHSI HyKllOHa B CHCTeMe 

KOOp.UUHBT C OCbiO C 0 Z. 1 ~ COBIT8.U810IU8lt C KOH8'lllblM lfMllY llbCOM HyKllOHB ( 'l8CTHU8 - - -OT.UB'llf). CBH3b 9THX KOOp.aunaTHblX CHCT8M c uarrpasneHHSIMll JY . m . L orrpe-

.aenHeTCH ~OpMyllBMU: 
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a) 0 l. uanpanneua no rrMnynbcy pacceHHHofi qacTHU&r: 

~ ~-

(.Ar:t-) => o -.-
CN~)-=:i (ft!i) == o 

..... ,.. S e 
( 'ln 't) -= - tn r (2.2) cin~~J = . lt1!l{ ..... -

('Yl'l-~) .::;; 0 

~ s 9 ~~;- (~ Ck.~)~e ("\:.i):C.~~ 

I ~ ~ 
6) OZ Hanpannena no rrMnynbcy qacTrru&r oT.aaqrr; J1 conna.aaeT c ·y 

-- ( ;;r i' ) .:: -:i - --
( /Vr;' = 0 

' 
. (.).{J..'):::-0 ~ 

tin~): fA! ·, em~·> : o -- e 
) ( 1Yl 'l') = s in.-r . 

(i:~)= s.~~ , (E i1·~ o 
. .l... ' l "C i' ) -= - ~ ~ • 

1. Ynpyroe N d -paccemme. Henomrprr3oBaHH&ril ny'IOK naaaeT 

x) 
118 HenonHp1130B8HHYIO MHlll8Hb 

8 8TOM cnyqae MaTprrua I!nOTHOCTli I!pHHHM88T BHLl 

ft,1' = !. 
b 

CeqeuHe paccenHrrH Bhl'lrrcnneTCH no ¢opMyne 

' 

J: 0 =' t s p A tJ~ fl N~ 

2.3) 

(2.4) 

(2.5) 

x) 8 paccMaTprrsaeMOM cnyqae Bhrpa:x<eurrn THIJa ( 2.6) H ( 2, 7) IIM8IOT oarrH 

II TOT x<e BIILl .ann N e/ II .ann d N paccenHIIH; niilllh B ( 2. 7) ;! ' -;:, :;:_, 
__. .._. _. J;) I 

3aMeHHeTCH ua X.. , 'f , Z 
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· CeqeHHe nonHp1!30BBHHhiX ceqeHHit HBXOAHT c noMOll.\biO BbipaJKeHI!ll 

a) CnHHOBhle cocTOHHHH .o.eitTpoHa 

I 0<' w I ) Q = I<> = \ (4 I 2. + l Bll.+ ~ t ( B I\ l c '1. .J.l D l ~+ \ E \ 't \ 

r < ~.t' = o o 10 

ro< w3 > = 0 
0 

Ic( w4)" = 2~1' ~ (A+C)B*-

ro< ws ). =- k#. {1&1\lcf~ tEit-2lD(~3(1Dt-le~~)~ ~) .. 
!o< w")o= -i~ flBlt+ICit.-/E!"- (lDlt-lEf 1)~2 ~ j 
ro( w~)Q== ±ft (lol~-lt=I')S~e. 
r~< tJs)o = 0 

Io( w~>o= 0 

q) CnHHOBbie cocTOHHHH HyKnoHa 

-r~<S2.')., ::: o 

T < 6 ~·> ; 2 R e (A -+ ~ C ) B ll 
0 0 . _:, 

T0(s z•) =. o .. 
(I 

( 2.5a) 

(2.6) 
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2. Ynpyroe pacceHHHe nonHpH30B8HHbiX npoTOHOB Ha HenonHpH30B8HHbiX 

.U8fiTpOH8X 

MaTpHU8 nnOTHOCTif H8'!8nbHOrO COCTOHHIIH npHHIIM88T Blf.U 

f..=-t(t+<P~?) ..... ,., . . (2.8) 

Ce'!eHne ynpyroro pacceHHHH Bbi'lHCnHeTCH no cj:JOpMyne 

Is 11 - ..,.(,-t 
I = I 0 + ~ p 11Nfl 8" Q J1Nd 

(2.9) 

nonHpH30B8HHb!e Ce'!eHHH onpe.uenH!OT C TIOMOmbJO BbipaYKeHHH 

... ... - "' 
(F)I =(F>Io + t Sp ~Nt4~ ~JIN: F (2.9a) 

a) CnHHOBbie COCTOHHIIH .uel\TpOH8 

I<wi) ~I = Io + ~j( 2Re (A ... jC)Bif 

I(Wt)=ff {~x [R.e(nn•+ lCE}S<•8+ 2JmB(iD+E)tt 1 ]+ 
+ ~~i [2Re (Alf +~CE")S! ~ + :Jm ~ BE.rSin. t1 } -

~i[R.e (llE• -4- ~CD')SLn~ -·2~mB(D4 2E}:S,~tJ + . z 

t ~1f.2R.e(IIE.+£CD"}Coif -JmlBD.t Sin t' J} , 
I ( W,) =f! (if~ X [2~(JID4+ ~ CE *)c;s t -J, Bn D +f) •s,n I'] + 

-t- ~·1:[R.e(IID~ .. ~CE~)Si¥LI -Z!JmB(!D+EfS,~ .~] + 

t · ~~x[2~(AE*+iaf)St~~-+ 1mB(D+~E).Sc.tl6J
- ~~i[~(RE•~ ~co•)Si~t6 + 21m8(D+~Efds tJ . 
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I(~ 'i =Io(4)q-+ ~· f {f [t/~/l-f Z ~ (JlCIC+1IJ£jj . , 

I <ws) =Io<ws>o- ~ ~ {f [jfltBC;-t- JmDE#Sili fl} , 
I <w~) =Io< wo>o+~lf·r{f [- Rt, BC~ -r!Jm DEJ(~n8] 

' t < .,)~> ~ r. < w,>.- ~3(f [(Jr., J>e) C,p~ e] , 
I < <VJ> ~ {"§ { P.~ ~ [± RR BD-Sud)+ !lmCE *c,~ f}. + 

+ ~~i [Rt. Bl>"SZ~ ~ -t 11m CE* SittD] -
_ ~~x-[tR4BE*s~e ~ ~rncD·s~ t] + 

+ ~~'t[~BE4 Co\f -l ~mCD.Stn9lj . 

r<~>= ff f~[ReBD"'cist"- i~mceJ,n8] + 

t fb::/1 ~sn•s,ll e -1m ce s~ t1 + 

+ fc· ![IU. BE.t sZ·n! + I ~m CDM S i.n. 8] -
"' . z.·e 

~.;i[i ~BEJ(s~.,.e -+!1m cnM COs rJ • 



10 

6) CnHHOBhlB COCTOHHHH HyKnOH8 

1:<6X:>::: ~~~LIRI~- ~(lB11.+2l£t~2l Dll.+2IEI
2
)) + 2 !lm(fl- ~c)Bifc ~~i-t-

-+ ll {tiDI~Sin-S·R·t +IDI~Co\ ~··R-;._ -tiEI(S;.n.8)Rlt/EI(~~n~~l "S ,.., HI N Ut tu . U1 N \M } 

I <GS) = Io(~q)0 + ~.;\! l\~1\ lB("-f ~ (IB_It~\CI'L-lDit-IEit)] 
I(5l)= ~~:£ [tAit-kl\312.-~(\Cil_ll>ft.-IEI'l.)J- (2.11) 

- 2~m (A- ~c)B~. ~;.5t-+ ~[(IOI1·Srn.! q~"i+ 
+ -z.1 \Dil. Sin. e. P.X. - l Ef'lC~s ~ R ·~ + ~ lettS~tt.e f?t]. 

"\'\ (AJ 1,11 w '" 

3. PacceHHHe nonHpH30B8HHhiX .n:efiTpOHOB Ha H~monHpH30B8HHhiX HyKnoHax 

J 

~aTpHU8 nnOT!IOCTH HaqanbHOrO COCTOHIIHH: 

~ -= .L L <tO">. ~K • 
1..\t (:;, k:. \\'\ 

(2.12) 

ct>opMyna .Z:WH BhiqncneHHH ceqeHHH ynpyroro pacceHHHH: 

r ;:: sp 14 9 A+ = t Sp Jl <~ Wtc /) ~ (2.13) 
I Nd ) ~.., Nd v Nd ~h J1 Nt( 

ct>opMyna .n:nH BhiqncneHHH nonHpH30BaHHhiX ceqeHnfi: 

( 2,14) 

A + A 

I( F>-= ~ SF ANcl<~cc~., w" FlNol F 
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I (t~,> =I ==I o -i·(wq~ili( w4)Q To 4 (u1s)(ws/
0
Io ~<wv{.~·\)0 I ...J 

'"' 
+ < tvt ': <"' '"-':r.' I 0 ~ .. , rf0 ' 

I< tOt) .:: (v:>t),,, [tR l'l.+ IBfl·d E l~~- (1DI1: lE l1) S Ll'l ~£] + 

-1· <w~),J_i(IDI'i:.IEit)Si-~1-e- j\~1 (R-C)[l/ J + . 

~ (w~)i,tl~(fl-tC)Bi$:1 'i 

I (<,0:;> ~ (~.~.t~., [i(IDl't-IEl)Sc~tB + J"1~1 ( H-C) B*."J + 

+ < w,)(k L I Rl\. ._~.I &I~~ I Et~+ ( IDt-J El .,.) ~"~] -t 

4· < w~\ 
11 
l R.st_. ( 4 + C) B ~ J , .. 

., 

I<0-v) = <1A?4) I. 1 (w4>.. lfRI'-{-~161',..1cl 2"j~(t.Ds/: ,q'lo (Ate)s~l-o Q Hl li{V31~ J 
- < LDc,>,·,, [ R~ (A {·C) B ~ J ., 

1( u?s) = (ws\_,To - .~.~L < u)l{)~t,( u">,{)Qio ~· (w.r\ .. [I AI\! (t&l1 -llet'·--21DI~ 

+ II: I~) -t (I D I~- IF{) S CH ~ + ( <V ~\Jl Pi+ I tl t_l t/:. (lDil:.lfi}C.,~ !} 
+ Zwr-~.11[tff (1DI,.-Ielt)$t.n9- \[3 ~~ (A--C) B*,.J ., 

I (u.\,)::: <u>b}~Io ~ t~ <wit). (wlt)plc 4 rs<~~)s>. Oe/-+lei~-1£(:-QOI~IHZ-;,·c!~Q.]+ 
"" \II \lt . ;_.! 

+ < Wt~>t\1 un1~+, &rt-tE,\.- (lol
1
-tEI') stf i J + 

+ <l"t>fl1[r(lol'l:.:fEit)S~n9 +!Jm(lf-C)13t-], 



... [ (.ct<J -.39)L«~ B'~1S t-.. aJ~ l ~s 1 + 

+.Jii3Cf ~ ~SI] ... 3J ~] ;"J1 t-la~ ~ l,s-:J~ r~~('l) J} 

11HOU:liAH IHIHHOJ.OOO ai<J.IIOHUli:> ( g 

,. 

' [,. g ( :>-ll) w ~ -e tt~ s ( t J31-1tcr I) 11"' ~< eOl > +-

.. [ ~ s_v (.'JI-ll~ -t I Jl c"ti91\111J] "!\8C" > t-·.r"~ ~<." ;z.~ > D t = < 8(!'1 > l 

... '(,'J 1\\UI}"~<lC'/r [ ~g ( )-f:)) we-e IA1S (t)31-11ct1)1 J t-IJ<~(,~ > .,.. 
+ [,9( J-ti) c.u~· ~+8 tnS(tt:Jf ;1ctl).l}1J"~sQl/+ 

0
!i)(*C'l>=(~<.tl)I 

' 
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-~LoSt.~ !fn, C E•- 2 Sc~ ~ Jrn Ct)'~-] + 

4 {[ <~9),,14 [2C~ ~ 1(g. BD'-4-2 S~~RtEB~-1 Si.L-1 G ~m (DC .. -£C" )] 
~ - L ) 

I< G':t > .= < w I>," l ~ ~ A B. 4 ~ 1<£ c s ~ J ~ . 

""' tft<..v~~.ll~OC"-~ R.£-r>£*-~21elJ.-~-. 

-1 ~ft <W~)J3s ... e ~m nE•- Z R.t. sc•j -

- [ <"'b>.JZ~ Be"""' S't"e tfmve] ... 

o~- l,Vf ( Wr 1. Co~ 9 ~\'Yil)E"'. , 

:t~f.>: ~ (Wz.)
1
.( ~S~~ ~ RA. WD--' 4 c.J"s t R.,..AE* -1 

. ..,. lel t R£ CJ:f-1 25~~ !_. ~CE"-+Sc11e 7m{8o~aF_} 

... VI< "'!'>...l s, .. e (lRA. AP"-~ Ra.CE* -l R...J16:"- RR. en•) 4 

.l 2, (t ... ('k~ )~m BD* 41(' + ~~" ~)~"' BE• + _ 

4- \[t <~&) [1,5'~ \. ~ Blf -t 2..C:s t ~ Bf~ -t Sinbl~(Ct>~CE'j + 
t~ . 

4 {£ (~9>(JS, .. e ~(os--cBj -z"Scnt.f Jm Ec •

- :L~ t ':1m 2)c•J. · 
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111. Ha6op .ami soccTaHosneHHSI aMII1IHTY.Obi yrrpyroro N cJ -,e:acceSIHHSI 

B rrepsoM pa3.oene HacTomue!l: pa6oTbi 6bmo rroKasaHo, 'ITo aMrrliHTy.oa yrrpyro

ro Nd -pacceSIHHSI ( 1.6) rro.o Ka:>K.ObiM yrnoM sa.oaeTCSI 5-ro KOMIIlleKCHbiMH senu-

qu~aMH II VS(t.rj. B VSrAkJ. c IS~AH.!Jrsr~~. E(S(AKJ. AnSI orrpe.oeneHHSI 3THX 

BeliH'lHH H3 3KCIIepHMeHT81lbHb!X ,ll8HHb!X C TO'lHOCTblO .00 o6me!l: cP83bT He06XO.OHMO 

HCII01lb30B.8Tb 9 1IHHe!l:HO He38BHCHMbiX ypaBHeHH!l:. 

Hu:>Ke Mbi ciJop.MynupyeM O.OHH us B03MO:>KHbiX Ha6opoB orrbiToB, ·rro3B01ISIIOIUHX 

BOCCT8HOBHTb 8MII1IHTY .OY .. ( 1.6) • Bo BCeX cnyqaSIX Mbl CTap81IHCb Bb!6p8Tb 0IIb!Tbl 1 

nerqe .Opyf'HX ocy~eCTBHMbie 3KCIIepHMeHT81IbHO. 

npose.oeHHe OIIb!TOB C Heii01ISipH30B8HHbiM IIy'lKOM H Heii01ISipH30B8HHOli: MHllieHblO~ 

pesy1lbT8Tbl KOTOpbiX OIIHCb!B8lOTCSI Bbipa:>KeHHSIMii ( 2.6 H 2. 7) 0 II03B01ISieT Ha!l:TH 6 ,, 
KOM6HH8UH!l: K03cPcPHUHeUTOB 8MII1IHTY .Obi' pacceSIIIHSI: 

\A(\ lBI
1 

) 
1~12.+lCI.,. 

) 
ID( 

) 

(3.1) 

) 
·'Re AB~ · Re.cB* • \ E I 'l. .• 

) 

He.oocTaromue Tpu ypasHeHuSI .oon:>KHbi 6biTb rrony_qeHbi us orrbiTOB c ·rronSipusosaHHbi-

MH IIY'l~8MH. 

OdHHM _H3 TaKHX OI!biTOB MO)i{eT SIBHTbCSI. H3MepeHUe BeKTOP.HO!l: II01ISipH38UHH(W~ 
.oe!l:TpOHOB OT.08'lll IIpH pacceHHHII II01151pH30B8liHbiX IlpOTOHOB H II03B01151eT H8!l:TH 

3Ha'leHue Clle.OyiOIUeit KOM6HH8!JHH K03cPcPHUHeHTOB 8MII1IHTY .Obi 
"t I> rsi 2. ~ ~ Re. DE·*. 

.Drm s'occTaHOBiienu5!: aMrrnuTy .Obi Terrepb ne.ooc:raeT .osyx ypas~enuit, co.oep:>Ka

IUHX C.OBHf'H cP83 Me:>K.oy O.OHHM H3 KOScPcPHUHeHTOB A; B Hllll c, c O.OHOit CTOpOHbi, 

u K03cP¢uuuenTaMH D H £ , c .opyroa. Heo6XO.OHMble. COOTHOWeHH51 'ny:>KHO 

II01IY'lHTb1 H3MepSI51 TeH30pHyiO .II01151p~::J.8U.l;l~l0 .oeitTpOH8 ., OT,ll8'lll II pH paCCeHHHH. IIpOTo

HOB1 II01151pH30B8HHblX B II1IOCKOCTH pacceSIHHH. 

B TOM C1IY~Iaet' Kc;lf'.08 He06XO,llHMO p83.0e1lbHO HafiTH 3H8'leHHSI K03cPcPHUHeHTOB 
- . ' 

8MII1IHTy .Obi. H C,THHH~r-cpaKTOpa·; Jion:>KeH;. 6blTb Bb!II011HeH ewe· O.OIIH. 0IIb!T1 H8IIpHMep, 
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lf3Mepealfe < W4) nplf pacceHHiflf nonlipHsosaHHhiX npoToaos. O.oaaKo, 6onee 

npoCTbiM MO:>KeT oKasaTbCli onpe.oeneaHe CTHKHHr-cj:laKTopa no .oaHHhiM o6(l P),p 
"/3/ (J P )pp H < CJ4 ) 0 

, K8K 3TO 6bmo YK838HO B Haw eft np9Llh1LlYlll9A pa6oTe , 

AsTophi 6naro.oapHhi B.n • .U:>Kenenosy sa HHTepec K pa6oTe H o6cy:>KLl9HHe 

nonyqeHHhiX peaynbTaToB, 
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