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no,qrope1.4K11i:i H.H. P2 HO 406 

K aonpocy o6 11HTep¢epeH1.41111 TO*AeCTBeHH~X ~acT1114 

npoaHani1311POBaH napaAOKC, CBR3aHH~i:i C per11CTpa1.411ei:i nap~ 
TO*,t:leCTBeHH~X ~aCTI11.4, o6pa3y~I1XCR np11 B~CBe411BaHI111 ,QByX 
OA11HaKOB~X aTOMOB 11n11 np11 pacna,qe O,QHHaKOB~X TR*en~X pe3o
HaHCOB. 06CY*,QaCTCR OC06eHHOCTI1 11HTep$epeH1.41111 Me,QneHH~X 
TO*AeCTBeHH~X "-Me30HOB, reHepHpyeMWx B CTOnKHOBeHHRX penR
TI1811CTCK11X ,qei:iTpOHOB C R,QpaM11. noKa3aHO, 4TO Ha 3TOi:i OCHOBe 
B03MO*HO Hccne,qoaaHHe aonpoca o CTeneHH He3aBI1C11MOCTI1 B3ai1MO 
AeHCTBI1H Ka*AOrO 113 HYKnOHOB, BXOAR~I1X B COCTaB Aei:iTpoHa. 

Pa6oTa B~nonHeHa B na6opaTOPI111 B~COKHX 3Hepri1H OHRH. 

C~eHHe 06~AHHeHHOro HHCTHTyra RAePHWX HccneAOB8HH~. AY6Ha 1980 

Podgoretsky M. I. f'2 80 406 
On the Interference of Similar Particles 

• -~---'~~ ~~""""+.Ad . w-ith i-h.c:. tlctcrtinn .nf il na.ir of 

,~ 

/~ 

1. HaCTOR~aR 3aMeTKa COAepmi1T HeCKOnbKO 3aMe4aHI1H, CBR3aH
HbiX c 11HTep<!JepeH1.111eH nap TOmAeCTBei-!_HbiX 4aCTI11.1. Ha4HeM c He-
6onbworo napaAOKCa. nycTb B T04Ke Rl pacnonomeH B036ymAeHHbiH 
aTOM c Wl1p11HOH ypOBHR r, 11CnycKa~~I1H np11 nepeXOAe B OCHOBHOe 
cocToRHI1e $OTOH c 3Heprl1eH, 6Jli13KOH K E . Ecn11 perl1cTpl1pyeTCR 
$OTOH, BblneTa~~HH B KaKOM-TO $11KCHPOBaHHOM HanpaeneHHH C on-

-+ 
peAelleHHbiM HMnynbCOM p , TO COOTBeTCTBY~aR HOPMHpOBaHHaR 
aMnmnyAa 

... ... -t"Pit 1 ... 
A (R 1, p) ~ e a (p) , 

/1/ 

f la<P) 1
2 d3 p ... ~ 1. 

/2/ 
... 

npeAnOJlOmHM Tenepb. 4TO B T04Ke R2 pacnonomeH BTOPOH TaKOH 
me B036ymAeHHbiH aTOM. AJ1R Hero aMnJlHTYAa ...... 

--. --. -ipR2 
A (R 2 , p) = e ·a (pJ . I 1 '/ 

AMnllHTyAa ABYX4aCTH4Horo npo1.1ecca perl1cTpaliHH ABYX $0TOHOB 
C HMnynbCaMH p' H p" 

A(R ii ... , ... , ... --+ -I(R .. '+R.. -+, .... --+,--+ -+, 
1' 2'p ,p ) = a(p').a(p")! 1p -~P ) -J(Rlp ~R2p) 

e +e I, 

a BepORTHOCTb /3/ 

................... ~_. 2 ...... 2 ................. 
W (R 1• R2, p ', p ") = IA(R1 ,R2 , p ', p "ll =2la(p ')a(p ")I !1 ~ cos (R1 -~) (p ~ ")1. 

nonHaR eepORTHOCTb perHCTpalii1H ABYX $0TOHOB /4/ 

... 1 -+-+__.__. 33 
W(R1 ,R 2)=2ffW(R 1 ,R2 ,p',p")d p'd p" 

/51 

= ffia (p') a (p")l 2!1 +cos (R1 -R 2 ) (p .. , -p ") I d 11p 'd 3p" . 

(;t,}.._, 
h.• • ~ 

,j .• ,.. liJJmi'u 
r r-t' .tf .. 



nonOB~HKa nepeA nepBWM ~HTerpanOM CBRSaHa C TOmAeCTBeHHOCTb~ 
$OTOHOB, noCKOilbKY KOH$~rypa1.1~~ cP',p") ~ (p",p') OTBe4aiOT 
OAHOMY ~ TOMY me KOHe4HOMY COCTORH~IO. 

nycTb 3Hepr~R $OTOHOB HaCTOilbKO B8Il~Ka, 4TO 

.... -> .... 

IR1-R2I·IPI »1. 161 
-. -+ -+ -+ 

TorAa cos(R cR2 )(p'-p") 6b!CTPO OCL\~Iln~pyeT, COOTBeTCTBYIOl!lafl 
4aCTb ~HTerpana 151 ~c4esaeT ~ 

... .... .... .... 2 3-+ 3-> 
W(R

1
,R

2
) = ffla(p').a(p'~)l d p'd p" =1, 

T.e. nonHaR eepoRTHOCTb npol.\ecca pasHa, KaK ~ cneAOBano om~
AaTb, eA~H~I.Ie. napaAOKC BOSH~KaeT np~ ~3Ily4eH~~ AOCT8T04HO 
MBrK~X CIJOTOHOB, KOrAa 161 SaMeHReTCfl npOT~BOnOJlO>«HWM Hepa
BeHCTBOM 

.... ... .... 
,IR1- R2 I·IP I « 1 . 171 

... -+ -+-• 
3AeCb npl-1 mo6b!X HanpasneH!t1RX BbiJleTa CIJOTOHOB cos(RcR 2)(p'-p").::-1, 
T.e. nonHaR aepORTHOCTb 

- W ::2fflacP')I
2

·1a(p")l
2

d
3

p'd
3p" =2. 

06CY>«AaeMwR napaAOKC COCTO~T B 04eB!t1AHOR HenenOCT~ nony4eHHOrO 
pesynbTaTa. 

TaKoi1 me naP.}AOKC_,. eosH~Kae.T, ecn~ aMecTo aos6ymAeHHbiX a yo
MOB B T04KaX R 1 ~ R2 noMellleHbl OA~HaKOBbte HenOAB~mHbte TRme
JlWe pesoHaHcw ~ pacnag KamAoro pesoHaHca conpoaomAaeTCR o6pa
soeaH~eM MeAJleHHoro rr -MesoHa c ~MnynbCOM, YAOaneTsop.AIOU\~M 

ycnos~10 171. B Ka4eCTBe aKaAeM~4ecKoro np~Mepa MOmHo paccym
AaTb 0 CTOJlKHOBeH~~ peJ1RT~B~CTCKOrO Aei1TpOHa C KaK~M-n~6o 
.AAPOM, npeAnonaraR, 4TO KamAbl~ 1113 HYKilOHOB reHep~pyeT ynoMR
HYTWR TR>«enwR pesoHaHC. napagOKC COCTOitiT TOrAa B TOM, 4TO np~ 
noAc4eTe s¢$eKT~BHoro ce4eHitiR npo1.1ecca cyMM~posaH~t~eM no seeM 
B03MOmHbiM ~MnYI1bCaM KOHe4HbiX TO>«AeCTBeHHbiX TT -Me30HOB nony-
4aeTCR sen~t~4~Ha, BABDe 6onbwaR ce4eH~t~R reHepaL\~~ pesoHaHcoa. 

npo6neMa He B03H~Kna 6bt, eCilYI 6bt pacnaA pe30HaHCOB l~t~I1Y1 
nepeXOA aTOMOB 8 OCHOBHOe COCTO.AH~el conposomgailCR nORBJleH~t~eM 
HeTO>«AeCTBeHHbiX KOHe4HblX 4aCT~L\ Y!IlYI Aame TO>KAeCTBeHHbiX 4aCTY11..\, 
HO o6naAaiOw,~x cylJieCTBeHHO pasHbtMI-1 :mepr~RM~ (~E » f'). TorAa 
aMnil~TYAa 131 He COAep>Kana 6bt 06MeHHOi1 3KCnOHeHTbl ~ nonHaR 
aepORTHOCTb npOL\eCca paBHRJlOCb 6bt eAitiHitiL\e. 0AHaKO HaC ltiHTepe
cyeT cei14ac KaK pas APYroR CJ1y4ai1, KOrAa OAI-IH aTOM I~I1Y1 pe-
30HaHcl ~cnycKaeT TaKyiO >Ke 4aCTY1L\Y Y1 C T04HOCTbiO AD WMPitiHW [' 
C TaKOi1 me 3Hepr~ei1, KaK ~ BTOpoi1. 

2 
'\ 

AnR peweH~t~R napaAOKca Hago 6onee BH~MaTeilbHO o6cyAMTb oco-
6eHHOCTM KBaHTOBblX nepeXOAOB 8 C~CTeMe ABYX OA~HaKOBbiX aTOMOB 
lpesoHaHcosl. TaKoR aHanMs nposeAeH, Hanp~Mep, s pa6oTax 
B.Jl.Jlio6ow~1.1a 1 1·21• CHa4ana o6a aToMa aos6ymAeHbt, nocne ~cnyc
KaHI1R nepsoro $OTOHa B036ymAeHHbiM OCTaeTCR TOilbKO DA11H a.;OM. 
3AeCb eCTb ABe B03MO~HOCTI1: 8 nepBOM CJ1y4ae 8~36ymAeH aTOM, 
HaXOARl!lltli1CR B T04Ke R1, 80 BTOpOM - 8 T04Ke R2 • 06a COCTORHI-lfl 
cosepweHHO 3KB~saneHTHW, 11 ecn11 aToMw pacnonomeHw AaneKo APYr 
OT APYra (!R 1-R 21·1 PI » 1) , 11MeeT MecTo no4Titl T04Hoe KBaHToso
MexaH~4ecKoe BbtpomAeHI-!e. 

BbtPOll<AeHI1e CH~MaeTcR np11 ManoM paccTORH1111 Me>KAY aToMaM~t~, 
I<DrAa B036ymAeHHbli1 aTOM, 113IlY4aR B~pTyai1bHWi1 $OTOH, MOlKeT o6-
MeH~BaTbCR sos6ymAeH~eM c Hesos6y>«AeHHbiM aTOMOM. B 3TI1X ycno
B~Rx CTaL\ItiOHapHbiM~ OKa3biBaiOTC.A ABa COCTO.AH~R, CI-1MMeTpi14HOe ~ 

aHT11CI-1MMeTp~4Hoe no OTHoweH~IO K sos6ymAeHI110 I eM. TaKme /3/ , 

cTp.2101. Cyl!leCTBeHHO, 4To sHeprMR DAHoro ~a H~x ewwe SHepr~~ 
eos6y>KAeH~R ~son~posaHHoro aToMa, 3HeprMR APYroro -H11me. Ben~-
4HHa 3HepreTH4ecKoro pacl!lenneHHR BE saaHCHT OT paccToRHHR Mem
AY aTOMaMI1, DHa TeM 6onbwe, 4eM 6nH>Ke a TOMb! APYr K APYrY. 
npH BWnOilHeHHH YCI10BI-1R 171 

[' 

<IR -R I , .... 3 >> r * 
1 2 • pi) 

BE ~ 
!81 

KpoMe Toro, s paccMaTpHsaeMwx ycnoBHRX aHTHCY1MMeTpH4Hoe coc
TORHHe soo6111e He eos6ymAaeTcR, HSI1y4eHHe nepeoro ~TOHa npH
BOAHT K 06pasosaHHIO OAHOrO TOilbKO CHMMeTpH4HOrO COCTORH~t~R; 
lti3Ily4eHHe BTOpOrO $OTOHa npOitiCXOAHT Y!MeHHO 113 3TOrO npoMemy
T04HOrO COCTORHHR, nOCJle 4ero o6a aTOMa OKa3biBaiOTCR HeB036ym
AeHHWMI1. 

CKasaHHbtM napaAOKC nonHOCTblO pa31>RCH.AeTCR: BbtnOilHeH~t~e ycno
BHR /7/ Bile4eT Sa co6oi1 HepaseHCTBO /8/, T.e. npH AOCTaT04HO 
6J1H3KOM pacnonomeHHH aTOMOB H3Jly4aeMWe CIJOTOHbl ~MeiOT paSHWe 
3Hepr~t~H, eA11HWi1 ABYX4aCTH4HWi1 npOL\eCC pa36HsaeTCR Ha ABa no
CileAOBaTeJlbHbiX OAH04aCTI-14HWX, ~HTepe!JepeHL\11R OTCyTCTByeT H non
HaR sepoRTHOCTb npol..\ecca pasHa eAHHHJ.4e. B paccMaTpHsaeMbiX yc-

B-
npeAnonaraeTcR, 4TO pe4b HAeT 0 xapaKTepHWX AJlfl aTOMOB AH-

nOilbHWX nepexoAax. Ecn~t~ npH pacnaAe pesoHaHca Hq ABe 4aCTHL\~ 
DAHa H3 HYIX He HMeeT cnHHa I rr -Me30Hbl/, TO !81 nepexoAHT s 

BE= 
[' 

.... .... .... 
IR cR 2 I·IP.I 

3 



il' II: 

110BI1flX Hell b3fl, KOHeLIHO, CLII1TaT b, LITO nepBbiH !j>OTOH 11311YLieH Ka

K11M-TO OAH11M aTOMOM, a BTOpOH - APYr11Mj HanpOTI1B, Ka)I{AbiH Vi3 

aKTOB 1131lyLieHI1fl 3aTpari1BaeT Cpaay o6a aTOMa. noALiepKHeM TaKme, 

LITO Cy~eCTBeHHbiM 31leMeHTOM paccymAeHI1R RBilfleTCR npeAn01lO)I{eHI1e 

0 AOCTaTOLIHO 601lb!UOM speMeHI1 )1{113HI1 npOMemyTOLIHbiX COCTORHI1H 

cr' oE <<E) . VI HaLle TepBeT CMbiCll npeACTaBneHI1e 0 CaM6M cy~ecT
BOBaHI111 npoMemyTOLIHbiX cocTOBHI1H I soa6ymAeHHbiX aTOMOB 111111 pe-

30HaHcos/ 11 11CLie3aeT 11CXOAHaR nOCTaHOBKa BOnpoca 0 KaKOM-111160 

napaAOKce. 

3a KaHLI11 BaR HaCTOR~I1H pa3Ae11, 3aMeTI1M, LITO Mbl OrpaHf.1LII1111-1Cb 

paCCMOTpeHI1eM npeAellbHOrO CilyLiaR OLieHb MflrK11X !j>OTOHOB, TOilbKO B 

1..1e11BX Har11BAHOCTI1. B np11H1..111ne aHanori1LIHbiH Kamy~11HCR napaAOKc 

B03H11KaeT 11 AJlfl !j>OTOHOB 601lbiUOH 3Hepri1H, nOCKOJlbKy Aame np11 

Bbln011HeHI111 HepaseHCT sa /6/ 11MeeTCR He6on bWaR o6nacT b <t>aaosoro 

npocTpaHcTsa, s KoTopoi1 ICRcR2 )(p'-p")l«1 , 113-aa Llero Bbr-

4Hc11ReMaR no !jlopMyne /5/ nonHaH sepoBTHOCTb AByX!j>OTOHHaro npo

l.lecca HeCKOilbKO OT1111LiaeTCfl OT eA11H111..1bl. 0AHaKO Aame B TaKI1X 

YC110BI1HX K011JleKTI1BHble npOMe>KyTOLIHble COCTOHH11fl He1lb3H CLI.J.1TaTb 

CTpOrO BblpO)I{AeHHbiMH, XOTR HX pac~enneHI-!e 11 OLieHb Mana no cpas

HeHI-1~ C Wr.-tpHHOH r . CTpOrHH yLieT 3TOrO o6CTO~TellbCTBa, OCHO

BaHHbiH Ha COOTHOWeHI-!RX, COAepma~I-!XCH B pa6oTe 121 , nOKa3biBaeT, 

'iTO nonHaH sepOBTHOCTb AByx!jloTOHHoro np01~ecca no-npemHeMy pas

Ha eAHHI11..1e. 

2. 0TCYTCTBI1e 11HTep<t>epeH1..1111-1 TO)I{AeCTBeHHHbiX LlaCTI11..1 np~-1 Bbl

n011HeHI111 YC110811H /7/ HH B KOeM CllYLiae He HBllReTCH 06~HM yT

sepmAeHI1eM. PeLib BbiWe wna TOllbKO o6 OAHOH snonHe onpeAeneHHOH 

MOAe1111; s npo1..1eccax APyroro Tl1na TaKaH HHTep!jlepeHI..IHB MomeT 

HMeTb MeCTO 1-1 ee HaJlHLIHe He npHBOAMT HH K KaKMM napaAOKCaM. 

PaccMoTpHM, HanpHMep, CTOilKHOBeHHe penRTHBI1CTct<oro AeHTpoHa 

C AOCTaTOLIHO 60JlbiUHM HAPOM, conpOBO)I{AaeMOe o6pa30BaHHeM BTO-

PI1LIHbiX rr -MeaoHos. EcTecTBeHHO CLIV1TaTb,_,LITO HYKllOHbl AeHTpoHa 

s3aHMOAei1cTsy~T c HAPOM s pa3HbiX TOLIKax, R1 V1 R2/1<at< npasV1no, 

HYKilOHa~ RAP~ nepeAa~TCfl 60JlbWI1e 11MnyJlbCbl, BClleACTBHe Llero 

TOLIKI1 R 1 H R2 $HKCI1POBaHbl C AOCTaTOLIHOH TOLIHOCTb~/. MomHO 

TaK>Ke AYMaTb, LITO paCCMaTpHBaeMble B.3aHMOAeHCTBI1.R He3aBV1CHMbl, 

nocKOilbKY rr -Me30Hbl, reHepHposaHHble OAHHM V13 HYKllOHOB AeHTpOHa, 

nOLITI1 He BllHfl~T Ha AB11>KeHV1e BTOporo HYKllOHa *. 8 TaKHX ycno-

BH.RX s npo1..1ecce reHepal.IV1V1 s TOLIKax R.
1 

H R,
2 

ABYX TO>KAeCTBeH-

HbiX 1T -Me30HOB V1MeeT MeCTO HHTep!jlepeHL\H.A np.RMOi1 H 06MeHHOi1 

aMnllHTYA, OTCYTCTBY~~a.R npH reHepal.IHH ABYX HeOAHHaKOBbiX 1T -Me-

30HOB. 

lr MeAlleHHble 1T -Me30Hbl HMe~T CllHWKOM Mallbli:\ HMnyilbC, a 6biCTpble 

HAYT B MaJlOM TeileCHOM yrne V1 OLieHb peAKO pacce11Ba~TC.R Ha 11 Liy

)1{0M11 HYKllOHe. 

4 ., 

,, 
d 

'1 
.t 

PaccMOTPr.-tM 3TOT sonpoc 6onee noAp06Ho, npeAnonaraR, LITO 

AeHTpOH CTaJlKI-!BaeTC.R C .RAPOM, He o6naAa~~I1M H30TOni1LieCKHM 

cnHHO~, Hanpi1Mep C yrnepOAOM. npeAnOJlO)I{HM TaKme, LITO B3aHMO

AeHCTBV1e Ka>KAOrO 1-13 HYKllOHOB AeHTpOHa C .AAPOM conposomAaeT~.R 
o6paaosaHHeM He 6onee LleM OAHOro rr -Me3oHa s 11HTepecy~u~ei1 
Hac o6nacTr.-t <Paaosoro npocTpaHCTBa /xoT.R o6~ee LIHcno rr -Meao

HOB MO>KeT 6b1Tb npor.-t3B01lbHbiM/. nocneAHee npeAnOJlO)I{eHI1e npH6Jll-1-

)l{eHHO BblnOllHfleTCR, eCJlV1 OT6HpaTb OLieHb MeAJ1eHHble 1T -Me30Hbl. 

EcTeCTBeHHO TOrAa CLIV1TaTb, LITO B C06biTH.RX C yLiaCTHeM ABYX Ta

KHX 1T - Me30HOB C 6011 bWOr:::i sepORTHOCT b~ OAHH V13 HHX o6pa30BaH 

OAHHM HyKllOHOM AeHTPOHa, BTOPOH - APYrV1M HYKllOHOM, T.e. C .RA

pOM nposaaV1MOAei1cTsosanH o6a HyKllOHa AeHTpoHa. Ec11V1 HYKilOHbl 

o6naAa~T AOCTaTOLIHO BbiCOKOr:::i 3HeprHei1, TO paccMaTplo1BaeMble MeA

neHHble TT-Me30Hbl B OCHOBHOM CB.R3aHbl C npOI..IeCCOM !jlparMeHTal.II1V1 

RAPa 1-1 aMn111-1TYAa reHepal.IV111 rr-MeaoHa /1/ He aasHCHT /Hnl-1 

nOLITI-1 He 3aBHCI-1T/ OT 3apRAOBOrO COCTOHHH.R KaK CaMara rr-Me30-

Ha, TaK H nepBV1LIHOrO HYKllOHa, yLiaCTBY~~ero BO B3aV1MOAei1CTBHH. 

Ecn~-1 BblnonHeHbl nepeLIHCJleHHble Bblwe ecTecTBeHHble npeAnono

meHHH, no OTHOWeHH~ K 3HaKaM 3apRAOB 1T -Me30HOB B03H11KaeT CV1-

TYal\V1fl, xapaKTepHaR AJlR CTaTV1CTHLieCKOH TeOpl-111 /eM. Tat<me 14 •5 'l. 
TorAa AV1!jliepeHI..IHanbHoe ceLieHI1e reHepa~HH napbl TOmAecTBeHHbiX 

77 -Me30HOB /HanpHMep, napbl rr +rr+ I 

6 
d a++ 

d3p'd3p, 
4-+ 2 -+.;:t4>-+ 

= 2 · I a (p ') ·a (p ") I (1 + cos (R 1 -u 2 )(p '-p ") l , /4 '/ 

a nonHoe ceLieHI1e s paccMaTpV1BaeMoi1 o6nacTI1 !jlaabsoro o6beMa 

.... -+ 2 -to ...... -+ -+ 3-+ 3 -+ 
a++ = If I a (p ' ) · a (p ") I (1 + cos (R 1 - R 2 )(p '- p ") l d p ' d p " . /5 '! 

CooTeeTCTBY~~He 3!jl!jlet<THBHble ceLieHHR AllR napbr rr+ rr-

6 
d a+- ->) -> 2 ... ... 2 3... 3 ... 

=2la(p' ·a(p")l , a+_=JJia(p')a(p")l d p'd p'~ 

/9/ 
d 3p"' d 3p" 

CneAOBaTellbHO, AJ1R AOCTaTOLIHO MeAJleHHbiX rr -Me3oHos AH!jl<!JepeHI..IH

an bHOe. ceLieHI-1e o6paaosaHV1R napbr rr.+ rr + BABOe 6011 bWe, LleM 

AllR napbl rr+ rr- , a TO epeM.R Kat< nonHble ceLieHHR a++ H a+
coenaAa~T. .[lnH 6onee 3HeprHLIHbiX "-Me30HOB, KOrAa no LITH eo 

BCer:::i 06JlaCTI1 <!Ja30BOrO 06beMa BblnOllHReTCR YCllOBHe /6/, COOTHO

weHHe MemAY nonHbiMH ceLieHHRMH H3MeHReTCR. Ec1111 AJlR paccMaTpH

eaeMbiX 6onee 3Hep rH LIHbiX "-Me30HOB no-npemHeMy sepHbl c!jlopMy-

llHpoeaHHble paHee npeAnonomeHV1R, TO a = 
2
1 a • 

++ +-

:5 



np~ conocTasneH~~ A~¢¢epeH~~anbH~x ce4eH~~ cne,qyeT Y4eCTb, 
4TO (JJopMyny j4' I Ha,qo eUje ycpe,qH~Tb no seeM B03MO>KHbiM nonome
H~RM T04eK R1 ~ R 2 • no3TOMy np~ AOCTaT04HO 60JlbWO~ BeJl~41-1He 
IP '-p "I ~HTep¢epeH~HOHHbl~ 4JleH s I 4 'I BbiCpe,qHReTcR 1-1 Al-1¢¢epeH-
~HaJlbHble ce4eHHR reHepa~!-11-1 nap 17+17 + 1-1 17+17- cosna,qaiOT • .LlnR 
nap C Mane~ pa3HOCTbiO HMnyJlbCOB HHTep¢epeH~I-10HHbl~ 4JleH OCTa
eTCR 1-1 np~BOAHT K nORBJleHHIO XOPOWO H3BeCTHOrO MaKC~MyMa; 8 3TO~ 
o6nacT~ AH$¢epeH~~anbHoe ce4eHHe reHepa~l-11-1 napbl 17+ 17 + e,qsoe 
npesocxo,q~T ce4eH!-1e 17 +17 -. 

no,q4epKHeM, 4TO 8 paMKaX paccMaTpHBaeMO~ MO,qen!-1 COOTHOWeH~fl 
Me>K,qy 3$¢eKT~BHbiMH Ce4eH~f!MH reHepa~~~ nap TOm,qecTBeHHbiX 1-1 
HeTO>K,qeCTBeHHbiX 17 -Me30HOB He 3aBHCRT OT B~,qa OAH04aCTI-14HO~ 
aMnJl~TYAbl a(p) • B 4aCTHOCT~, s,qecb HeT o6bi4Horo Tpe6osaH~R 
a(p)~const, npe,qnonaraeMoro np~-1 conocTasneHHH 3¢$eKTI-1BHbiX 
Ce4eH~~ reHepa~l-11-1 napbl TO>K,qeCTBeHHbiX 17 -Me30HOB 8 06JlaCTH HH

Tep$epeH~HOHHOrO MaKCI-1MyMa ~ BHe 3TO~ o6naCTH /CM., HanpHMep:6J. 
C ,qpyro~ CTOPOH~, CyUjeCTBeHHyiO POJlb HrpaiOT ~CXOAHOe ,qonyUjeHHe 
0 TOM, 4TO paccMaTp~saeMble 17 -Me30Hbl 06pa30BaHbl pa3HbiMH HyK

IlOHaM~ ,qe~TPOHa, 1-1 npe,qnOJlO}I(eH!-1e 0 He3aB~C~MOCT~ O,(IH04aCTH4HbiX 
aMnJl~TYA OT 3HaKa sapR,qa 17 -Me3oHa. Ecn~-1 yKa3aHHI:lle· npe,qnonome
HHR He Bbln011HeHbl, COOTHOWeHHR Me>K,qy Ce4eHHRMH reHepa~!-1~ nap 
TO>K,qeCTBeHHbiX ~ HeTO>K,QeCTBeHHbiX 17 -Me30HOB MoryT OTJlH4aTbCR 
OT npHBe,qeHHbiX BbiWe * . 

CTOJlb me cyUjeCTBeHHO npe,qnono>KeHHe o He3aBHCHMOCTH aKTOB 
reHepa~HH paccMaTp~saeMbiX 17 -Me30HOB. Eiy,qy41-1 snonHe ecTecTseH
HbiM, OHO BCe >Ke HY>K,qaeTCR 8 3KCnep~MeHTaJlbHO~ npoBepKe, TaK 

KaK BnOJlHe B03MOmH~ 3¢¢eKT~, HapywaiOUj~e yKa3aHHYIO He3aB~CHMOCTb. 
B 48CTHOCT~, HesasHc~MOCTb reHepa~~~ 17-Me30HOB MO>KeT He 1-lMeTb 

MeeT a 1 eCJll-1 B npo~ecce B38~MO,qe~CTB~.R C R,qpOM HYK110Hbl ,qe~TPOHa 
OK83WBaiOTC.R 04eHb 6n~3KO ,qpyr OT ,qpyra. He HCKJll04eHo, 4TO 

~3y4eH~e 11HTep¢epeH~~OHHbiX KOppen.R~I-1~ 17 -Me30HOB MO>KeT OK838Tb
Cfl none3HWM B ~ccne,qosaHH~ sonpocos TaKoro po,qa. 

CTOJlKHOBeH~fl R,qep MHWeH~ C 6biCTpbiM~ ,qe~TPOHaMH paCCMOTpeHbl 
B H8CTO.R~eM C006UjeH~H TOilbKO B Ka4eCT8e npHMepa. AHanor~4Hble 
.RBJleHI1.R MOryT ~MeTb MeCTO ~ npH HCn011b30BaHHH ,qpyr~X 11 CH8pR,qOB11 , 

Hanpi1Mep 6blcTp~x .R,qep yrnepo,qa HJl~ a -4aCTI1~. B nocne,qHeM cny-

~B 4aCT~ C06biT~~ napbl 17 -Me30HOB reHep~PYIOTCR TOilbKO O,QHHM 
1-13 HYK110HOB ,qea:iTpoHa. BepORTHO, ponb TaK~x co6biTH~ MO>KHO np~-
6n~>KeHHO O~eH~Tb 1 aHa11~3Hpy.R B38HMO,qe~CTB~R, CO,qep>KaUj~e 
CTp~nnHHroabli1 npoioH. B 3To~ CBR3H npe,qcTaBn.ReT TaK>Ke ~HTepec 
conocTas.rleHHe 3¢¢eKT11BHbiX ce1.1eH11.:l reHepa~!-11-1 MeAJleHHbiX 17 -Me-
30H08 B peaK~11RX p + 12 C 1 n + 12 C 1-1 d + 12 c. 
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4ae HHTepeceH 1 [3 48CTHOCTH, 8H8JlH3 C06biTH~ C .Q8YM.R CTpHnnHHro
BbiMI-1 npOTOH8MH. 

6naro,qap10 A.n.racnapRHa, B.B.rnaronesa, A.M.ronoxsacTopa, 
A.B.HMKI1TMHa, M.K.Cyne~MaHosa "' C.A.Xopoaosa sa nOMOUJb npM 
no,qrOTOBKe HaCTOHUjeH ny6Jl~t~Ka~!-1H; 8 oco6eHHOCT~ 6naro,qap10 

B. n. Jlio6owH~a 3a y4aCTHe 8 o6cym,qeHI-1H MaTepMaJla ~ P.RA Ba>KHbiX 
3aMe48HM~. 
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np~ eonoeTaeneH~~ A~¢¢epeH~~anbH~x ee4eH~~ ene,qyeT Y4eeTb, 
4TO ¢opMyny j4' I Ha,qo eUje yepe,qH~Tb no seeM B03MO>KHbiM nonome
H~fiM T04eK Rl ~ R 2 • no3TOMy np~ AOCTaT04HO 60JlbWO~ een~4(11He 
IP '-p "I (IIHTep¢epeH~(IIOHHbl~ 4JleH e I 4 'I Bblepe,qHfleTefl "' A"'¢¢epeH-
~~anbHble ee4eH(IIfl reHepa~~"' nap 17+17 + ~ 17+17- eoena,qaiOT • .Llnfl 
nap e M8Jl0~ P83HOeTbiO ~MnyJlbeOB (IIHTep¢epeH~~OHHblei 4JleH OeTa
eTefl (II np~BO,q(IIT K nOfiBJleH(IIIO XOPOWO ~3BeeTHOrO MaKe~MyMa; B 3TO~ 
o6naeT~ A"'¢<!>epeH~~aJlbHoe ce4eH(IIe reHepa~~"' napbl 17+ 17 + s,qeoe 
npeeocxo,q~T ce4eH~e 17 +17 -. 

no,q4epKHeM, 4TO B paMKaX paccMaTp(IIBaeMO~ MO,qen~ COOTHOWeH~fl 
Me>K,qy 3¢¢eKT~BHblM~ Ce4eH~fiM~ reHepa~~~ nap TO>K,qeCTBeHHblX (II 
HeTO>K,qeeTBeHHbiX 17 -Me30HOB He 3aB(IICfiT OT B~,qa OAH04aeT(II4HOCi 
aMnn~TYAbl a(p) • B 4aeTHOCT~, a,qecb HeT o6bi4Horo Tpe6oeaH~fl 
a(p) ::: const, npe,qnonaraeMoro np"' conocTaeneH"'~ 3¢¢eKT~BHbiX 
Ce4eH~~ reHepa~~~ napbl TO>K,qeCTBeHHbiX 17 -Me30HOB B 06JlaCT(II (IIH
Tep(jJepeH~(IIOHHOrO MaKCHMyMa H BHe 3TO~ 06JlaCT(II /CM., HanpHMep:6J. 
C ,qpyro~ CTOPOH~, CyUjeCTBeHHyiO pOnb (llrpaiOT HCXOAHOe ,qonyUjeH(IIe 
o TOM, 4To paccMaTpHeaeMble 17 -Me30Hbl o6paaoeaHbl pa3HbiM(II HyK
noHaMH ,qe~TPOHa, (II npe,qnono>KeHHe 0 He3aBHCHMOCTH OAH04aCTH4HblX 
aMnJlHTYA OT 3Hat<a aapfl,qa 17 -Me3oHa. Ecn"' yKa3aHHI:sle· npe,qnonome
HHfl He BblnOnHeHbl, COOTHOWeHHfl Me>K,qy Ce4eHHfiMH reHepa~(ll(ll nap 
TO>K,qeeTBeHHbiX (II HeTO>K,qeCTBeHHbiX 17 -Me30HOB MoryT OTJl(ll4aTbCfl 
OT np(ll Be,qeHHbiX BbiWe * . 

CTonb me cyUjeeTBeHHO npe,qnono>KeHHe o He3aB(IICHMOCT(II at<TOB 
reHepa~HH paccMaTp~eaeMbiX 17 -Me3oHoe. DYAY4"' anon He ecTecTseH
HblM, OHO Bee >Ke HY>K,qaeTefl B 3KCnep(IIMeHT8JlbHO~ npoeept<e, Tat< 
Kat< BnOJlHe B03MOmH~ 3$$eKT~, HapywaiOUjHe yKa3aHHYIO He3aBHCHMOCTb. 
B 4aeTHOCTH, HeaaBHCHMOCTb reHepa~~~ 17-Me30H08 MO>KeT He (IIMeTb 
MeeT a, eCJlH B npo~eeee 83a~MO,qe~CTB~R e fl,qpOM HYKJlOHbl ,qe~TPOHa 
OKa3~BaiOTeR 04eHb 6n(II3KO ,qpyr OT ,qpyra. He HCKJll04eHo, 4TO 
~3y4eH~e ~HTep(jJepeH~HOHHblX KOppeJlR~~~ 17 -Me30HOB MO>KeT OKa3aTb
Cfl noneaH~M 8 Hcene,qo8aH"'~ sonpoeoe Tat<oro po,qa. 

CTonKHOBeH~fl R,qep M(IIWeH~ e 6bleTpbiM(II ,qe~TPOHaMH paceMOTpeHbl 
B H8CTORUjeM C006UjeH~(II TOJlbi<O B Ka4eeT8e np~Mepa. AHanor~4H~e 
RBJleH~.fl MOryT HMeTb MeeTO H np(ll (llenOJlb308aH(II(II ,qpyrHX 11 CHapfl,qOB11 , 

HanpHMep 6blcTp~x fl,qep yrnepo,qa ~JlH a -4aCTH~. B noene,qHeM cny-

~8 4aent e06biTH~ napbl 17 -Me30HOB reHePHPYIOTCR TOnbKO O,[IH(IIM 
(113 HYKI10HOB ,qe~TPOHa. BepOfiTHo, ponb TaK~x co6biT(II~ MO>KHO npH-
6nH>KeHHO O~eHHTb, aHanH3(11pyR B38HMO,qe~eTBHR, CO,qep>KaUjHe 
CTp~nnHHroabl~ npoioH. B 3To~ eBR3H npe,qcTaBnReT TaK>Ke ~HTepee 
eonocTaa.rteHHe 3$¢et<THBHbiX eel.leHH~ reHepa~I1H Me,qneHHblX 17 -Me-
30H08 8 peaK~I-IfiX p + 12 C , n + 12 C H d + 12 c. 
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4ae vtHTepeceH, [3 4aCTHOCTV1, aHaJl(ll3 C06biTV1M C ABYMR CTpvtnnvtHro
BbiMvt npOTOH8MV1. 

6naro,qap10 A.n.racnapRHa, B.B.rnaronesa, A.M.ronoxsacTo~a, 
A.B.HHt<(IITvtHa, M.K.Cyne~MaHosa 11 C.A.Xopoaosa aa nOMOUJb npvt 
no.QrOTOBKe HacTOHIJieei ny6n"' l<a~"'"'; e oco6eHHOeTI1 6naro,qap10 
B. n .Jlio6ow~~a 3a y4aCT(IIe B o6cy>K,qeHvt(ll MaTep~aJla ~ PRA Ba>KHbiX 
aaMellaHvt~. 

m1TEPATYPA 

1. fl106ow~~ B.n. m3T<l>, 1967, 53, e.1630. 
2. fl106owH~ B.fl. m3J<!>, 1977, 72, c. 1375. 
3. renb(jJep R.M., fll06ow~~ B.n., no,qrope~KH~ M.H. napa,qOKC 

rvt66ea V1 TO>KgeCTBeHHOCTb 4aCTH~ 8 KBaHTOBO~ MeXaH~Ke. 
11Hayxa", M., 1975. 

4. KonbiJlOB r.H.' fli060W(II~ B.n.' no,qrope~KI4M M.H. 011RH, 
P2-8069, ,[ly6Ha, 1974. 

5. fl106ow"'~ B.fl., no,qrope~K~~ M.l1. R<!>, 1975, 21, c.205. 
6. fl106ow~~ B.n., no,qrope~K~Ci M.l1. R<P, 1979, 30, e.789; 
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1EMATWIECKHE KATErOPHH llYBJIHKAUHR 

OB~E~HHOrO HHCTHTYTA ~PHYX 
HCCJIE~OBAHHR 

HH.neKC TeMaTIIKa 

1. 3KcnepHMeHTanbHaR ~3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~3HKa a~cOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~3HKa TR*en~X HOHOB 

8. KpHoreHHKa 

9. YcKOpHTenH 

10. AeTOMaTH3a~HR o6pa60TKH 3KcnepHMeHTanbH~x 
AaHH~x 

11. Bw4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBepAWx Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~3HKa RAePH~x peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTPHR H ~3HKa 3a~T~ 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ¢M3H4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6naCTRX HayKH H TeXHHKH 
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