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H 9.ll8BHO naftepnc H K appHcepc H BeTIIJ H (
2] B CBOHX pa6oTax IIOK8381IH, 'ITO 

pe3oHaHCbi B 7C-P pacceHHHH rrpn 600 H 900 Mss MO>KHO o6'bHCHHTt., ecmr yqeCTt. 

pe30HaH~ npn E '2 200 ·Mas H !f.- !1/ pe30HaHC, B aTofi pa6oTe Mbi npHMeHHeM aHanorH'l

HhiA MeT.Oll ll1IH H3y'!eHHH K- /tl -pacceHHHH H noKa3biBaeM cywecTBOBBHHe pH.lla pe3o

HaHCOB a aToM pacceHHHH. PaccMoTpHM OllHH H3 KaHanos Heyrrpyroro K- N pacceHHHH 

--C TpeMH '!8CTHU8MH B KOHe'!HOM COCTOHHHH, .llB9 H3 KOTOpbiX ( H8IIpHM9p, '!8CTHU8 p. H . I 

p .Z, ) - CHJJbHO B38HMO.ll9ACTBYIOT,. 8 o6uieM cnyqae Ce'leHHe T8KO!l peaKUHH HM99T BH.n: 

u-IEJ = (27C'~Jj(f}T/~JZJ'££(J~-f,-~-l})d~ d~ J/~ · 
EcnH s3aHMO.lleilcTBHe qacTHU c HMrrynbcaMH p, H Pz. He rrMeeT pe3oHancno-: 

ro xapaKTepa, To 

UO(E) = (~7C~~v-Jf<fo/T}~)j2-f'"(J?.;-R-~-f} )d11 d3~~Pt.J. 

___ = ....... (~:Yv- j<£JT)9J: j£'~A·-JhPz-jj)d1J:d~ 413,. 
r.lle j(i,}T/..:.>J; cpe.llHee 3naqenHe J<£,)rJ~>J2 npH aHeprHH E. 

EcnH B38HMO.lleilcTBHe aTHX qacTHil n:MeeT pe3onaHCHbifi xapaKTep, To 

(1} 

npe.lliiOnO>KHM, 'ITO ceqenHe. a;-{£) Me.ll119HHO H3MeHst9TCH IIpH H3MeHeHHH 

aHeprHH E. 8To aKBHBaneHTHO rrpe.llnono>KeHHIO, '!To ceqeHHe (!(Ji) cyl!leCTBeHHo H3·

MeHHeTcH liHlllb B 061laCTH pe30HaHC8, J-13 c}:JopMy1lbl (1} BH.llliO, 'ITO B 9TOM cnyqae 

o-(E) 6y.lleT B:MeTb MaKCHMyM npH Toll >Ke ::meprHH E = E1n4.1r , 'ITO H OTHO-

weHHe ce'!eHB:ft <T(.EJ/o;-rEJ. 
t{To6bt HailTH 3Ha'!eHHe E mMt: , rrpe.llcTaBHM cl.(j{i) B yrrpoweHHOM sn.ne: 

. .....~ 

(I) o((J<,t).......:. A {.M_) ., l"f Macca H3o6aphi = /I\;~ X~ , 
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(!i') A {M)~i, Korna N. ne)KHT BHe oonacTrr pe3oHaHca(11.,--";, l"f,+A) rr A(/11) ;4~~ 

Korna M ne)KHT ·BHyTpii o6nacTrr pe30HaHca (1'1.,-.d, /'10 -/-A) 

(iii) • nOaTOMy B 9TOfi 

oonacTH MO)J{HO IIOTfO)fClJTh /.ot!.xZ~J'10=Macca H30oapb!, B TO )1{9 BpeMH /Kt fiJI rl". B 

o6nacTh pe3oHaHca nocTaTOIJHO Y3KaH, T.e. LJ<<Mo 

ca:cTeMe ueHTpa Mace BnonHe onpenenneTcH nonHofi aHeprn:efi crrcTeMhi E. TaKHM 

OOpa30M, 3a,lla:'la CBO.llHTCH K HaXO)K,ll9HHIO MaKCHMyMa Bblpa)fCeHHSI B CHCTeMe U9HTpa 

Mace: 

1fun d.JJd1x~(E-~-/JN-M/-IlaJ~7x+i$)dj} 
J ~r.P4-fi-A-!J)d3f1dJ;icPI} 

*/{=~-~}-N]ji.~ht.i~l.. (E~~~I'fo)2--/#:!"J~:j!..d-,}.,:j}J~ rP1 
J J"'fe(.!"·-P,-J:~-f.l)d9!4*d'l3 

(2) 

3necb L(E} - oonacTb 3HalJ9HHfi nepeMeHHOfi 

3aM~THM nanee, 'ITO .£ d!l 
(EJ 

-a. 
Z , np:a KoTopbrx M E{11.,-.J.,I'f,+1}. 

npencTaBnHeT cooofi OO'beM, 3aKniO-

lJ9HHhifi M9)K.llY .llBYMH TIOBepXHOCTHMR1 H3 KOTOpbiX BH9lliHSISI COOTB9TCTByeT 3HalJe 

HRIO M = M., + 21 , a BHyTpeHHHSI M = · M0 - 21 • 0TKnoHeHrre 9TH X noBepxHocTeii 

oT ccpepn:qecKofi cpopMbi aaBHCHT oT senR'lHHhi I K/ , npyrHMH cnosaMH1 oT 
..Jo 

CKOpOCTli H3.00apbl (/JTI'z.} (HanprrMep, B CellaMe H306apbi /K/ = 0 li Mbi RMeeM TOIJ-

H o ccpep:a'leCKHii crrott). 

Vf3 cpopMyTihi (2) H9Tpy.llHO nonylJHTb cnenyiOIUHe COOTHOlll9HHSI M9)K.llY peqO'"" 

HliHcHoii aaepr:aell: E H Maccoii "Hao6apbi" M: 

( CM. Ta6nrruy aa c'l'p. 5) 
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(1) 
PeaKUHH 

r-r 
K-+P ~ tV+7r:+ K 
........ r-1 .......__ 
K-1-P-? N+'7r'+K 

r-:-• k+p-:> N+7r+X 
. k+P~tJ+k+fc 

5 

Pe3oHaHcHml K.3. K-Mesoua 

u n.c. 

.25"0 -3oo /1:38 

2So-3oo 1'-99 

""-"' 1200 lv\9B 

""V 1700 lv\9B 

JV\acca lf.3o6aphi(
2
) 

(M- Macca nlf.oua) 

~(?r?C)~3JL [J] 

H0 (/1°7r) ....._,:to...U. 
( 6t --v:t:ts N:JB).<l> 

1'1., {l!/-;r-)--v9Jl 

(pe3 oHaHc c p = T 

Mo(?r:J<)-v?:z ""'-

312}. 

( d'""-'300-400 lv\s~(4> 

1'-{, (-1 KV ........ 1 2 ... 6.U<5>. 

npeacT&BJlHBT OOJlhll!Oft RUTepec SKCllCpllMBHT8J1bHriH npoBepKa 9Tif.X pesyn&Ta

TOB. B H8CTOHLUee BpCMH Mbl llOKa HB MO)KBM BlUB OITpBABJlUTb 80COJIIOTHb!B suaqeHHH 

CB'IBHHH, O.Z:U18KO,. BCJIIJ p8SOH8HC CYlliBCTByeT II ,!10CT8TO'ill0 BBJII!K 1 TO us-sa YHI!Tap

HOCTH aMnnHTYAhi yrrpyroe ceqeHue TaK:>fce 6y.aeT HMeTb pesouauc :1: npu Tofi me 

caMofi aueprrm. 

H3 coo6pa:>f(el!nt\ H30TOmPJecKofi l!HBapnanTHOCTH nerKo uafiTH qucneunoe OTHowe

une .lliHI HBKOTOpb!X peaKIUIH 1 npHBBAf.HIHbiX B T80llH!lB 1 H8HpHMBp 1 OTHOWBHUB ceqeuufi 

peaKnHit : 

B TUOJIII!lB) pal3HO IIp_I!6JIH3HTBJibHO 9 : 2 : 1, a OTHOU!BHHB CBqBHHll peaKUIIll 

<I>: CKOOKOii OTM0'I BH.bl 'J:8C'l'Hllbl, MBJK,ay KOTOph!MH IIpB.Ull0/1Uf'8BTCH pe30H8HCHOB 

B38HMO,llBllCTB[!C. 

<2>; Danee ~ - KIHieTH'fecKaH aueprrm nponyKTOB pacnnna "n3o6apbi" 

I'AB 9T8 HSOO&pa ITOKOHTCH 0 

<2 > VIs H3Mepeuiiit n nponaaouoi:t KaMepe 

(47 vb II3Mepemril B IIpOIT8HOBOH KaMepe 

[4] • 
{5] • 

1 CHCTBMB1 

.( 5 ~ 0aeHK8 nony•wna H3- yc/lOBHH , t{TO ceqeHrre nn:a 7r"+f-?/J+/(0 IIMeeT M8KCHMYI\·i npn 

:anHpr'MH 71:- -Meaoua a na6opaTopHoii cucTeMe E ::::= 1.1 BaB [8] • 
(6) TaK K<lK :omcrrepnMeHTaJibHO ua6mo.aaeTcSI pe30IWHQ1oe B3ioHIMoneilcTime Me:>f<.ay 7r

II K"' M030HllMH 1 TO MO)KHO rrpe,ll!IOJ18I'8Tb 1 qTO H30TOIIH'l9CKHii CllHII "H3008phi(~, 

T = 3/2 [5] , 
x/ (1 / U 2/ H8X0Al1TCH O'I9Hh 6mW!CO Apyr OT _.llpyra, llO::lTOMy MO:>fCHO O)KH.llllTb CJ10)K-

-- HOii IUITepcpepeHUHJ , 
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K+t~P+71:"41<-., JC-ff-+/11+71:++1<- _. 
....... 

x-=+p~ N+?~:o+xo, K""-1-f'-l>f'+?r"+kD . 

npH6nH3HTenbHO 2 : 1 : 2 : 1. 8Toro Henb3H c.uenaTb B Tex cnyqaHx, Kor.ua H30To-· 

nHqecKHfi cnHH "H3o6apbi" He H3BecTeH. B 9THX cnyqaHx Heooxo.uHMbi · .uanbHefiwHe 
. ~~ 

aKcnepHMeHTaJ'IbHbie HCCJ'Ie,UOBaHHSl • 

Haw MeTO,U npHMeHHM TaK :lKe H B TOM cnyqae, ecnH Ha OTibiTe Haon!O,UaeTCH 

Y3KHfi MaKCHMyM B HMnynbCHOM cneKTpe qacTHUbi c HMnynbcOM p3 

AaTopbi BbipamaiOT 6naro.napHOCTb npoc!Jeccopy .U.M.BnoxHHUeBy 3a KpHTHqecKHa 

3aMeqaHHH H HHTepec K pa6oTe ' B.C.BapaweHKOBy, LJ:moy ryaH-q:lKao, CHHb .[lHH -

LJ:aHy 3a ueHHbie qoneTbi, a TaK:lKe A.MHxyn, BaH raH-LJ:aHy, LJ:eH JleH-EH 3a J'IIOOe3-

HYIO HHcPOpMaUHIO 0 pe3yJ'IbTBTaX HX HCCJ'Ie,UOBaHHfio 
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