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1. ~3BeCTHO, 4TO KnaCC~4eCK~e MeXaH~4eCK~e C~CTeM~ MOryT 
~MeTb KpaHHe HeperynRPHoe, npaKT~4eCK~ HenpeACKa3yeMoe noeeAe
H~e Aame np~ OTCYTCTB~~ cny4aHHOCT~ 8 Ha4anbH~X ~ BHeWH~X yc
noB~RX ~ ManoM 4~Cne CTeneHeH CB060A~· TaKaR A~HaM~4eCKaR CTO
xaCT~4HOCTb o6ycnoeneHa BHYTPeHHeH Hen~HeHHOH A~HaM~KOH C~CTe
M~ ~ RBnReTCR CBOHCTBOM 04eHb WHPOKOro Kpyra KnaCCH4eCKHX AH
HaM~4eCKHX CHCTeM111 • ~HHaMH4eCKaR CTOXaCTH4HOCTb /~C/ B03HH
KaeT H a HepenRT~BHCTCKHX KBaHToeo-MexaHH4eCKHx c~cTeMax. YcTa
HoeneHo, 4TO 3HepreTH4eCKHe cneKTp~ npH onpeAeneHH~X ycnoeHRX 
pacnaAa~TCR Ha ABe rpynn~: perynRpH~H KBaHTOB~H cneKTP, COOT
eeTCTBY~~HH B KnacCH4eCKOM npeAene perynRpHOMY KnaCCH4eCKOMY 
AB~*eHH~, H HpperynRpH~H cneKTp, COOTBeTCTBY~~HH CTOXaCT~4eC
K~M TpaeKTOp~RM KnaCCH4eCKOH C~CTeM~/2 /. ~pperynRpHOCTb KBaHTO
eoro cneKTpa npORBnReTCR He TOnbKO 8 CTaT~CTH4eCKOM XapaKTepe 
cneKTPOB, HO H B HX 6~cTp~X HenpeACKa3yeM~ H3MeHeHHRX np~ Ma
nbiX ~3MeHeHHRX napaMeTpa HenHHeHHOCTH 8 raMHnbTOHHaHe. 

~~HaMH4eCKaR CTOXaCTH4HOCTb B HepenRTHBHCTCKOH RAePHOH CH
CTeMe TeopeTH4eCKH ~ccneAoBanacb a pa6oTax pocceHAOP~CKHX ~~-
3HKoa1S/. noKa3aHO, 4TO cneKTP B036Y*AeHHR OTKp~TOH KBaHTOBO
MeXaHH4eCKOH CHCTeM~ /aTOMHoe RAPO c o6ono4e4HOH CTPYKTYPOH 
ypoeHeH npH 3HeprHH eo36Y*AeH~R e~we nopora ~cnycKaHHR HYKno
Ha/ CHnbHO 3aB~C~T OT CTeneHH nepeKp~THR YPOBHeH, KOTopaR, 
8 CBO~ 04epeAb, onpeAenReTCR BHeWHHM CMeWHBaH~eM pe30HaHCH~X 
COCTORHHH 4epe3 KOHT~HyyM. B KOHe4HOM C4eTe, 3TO CMeW~BaHHe 
H caMa CTeneHb Hen~HeHHOCT~ ~cnonb3yeM~x ypaeHeHHH WpeA~Hrepa 
3aAaeTCR OCTaT04H~M napH~M B3a~MOAeHCTBHeM Me*AY BCeMH HyKno
HaMH, BXOAR~HMH B CHCTeMy. np~H~HnHanbHOe OTn~4~e 3THX pe3Ynb
TaToB OT TpaAH~HOHHoro HCTOnKOBaHHR 3p~KCOHOBCKHX ~nyKTya~~H 
B Ce4eHHRX RAepHbiX peaK~~H 141 COCT<lHT B TOM, 4TO CTOXaCT~4eCKOe 
noeeAeHHe ce4eHHH B03HHKaeT 3AeCb enonHe 11caMonpoH3BOnbH011

, 

80 enonHe AeTepMHH~poeaHHOH no BHeWHHM ycnoBHRM CHCTeMe - 6e3 
KaKoro-nH6o anpHopHoro BHeceHHR cny4aHH~x een~4HH.B pac4eT~. 

YHHBepcanbH~H xapaKTep RBneHHR ~C 3aCTaBnReT O*HAaTb ero 
npoRBneH~H ~ npH B3aHMOAeHCTBHH noneH 3neMeHTapH~X 4aCTH~. 
B nepey~ 04epeAb 3TO OTHOCHTCR K aAPOHH~M npo~eccaM np~ B~COKHX 
3HeprHRX, KOrAa B3a~MOAeHCTBHR MoryT np~BOAHTb K B03HHKHOBeHH~ 
B036Y*AeHH~X crycTKOB aApOHHOH /KBapK-rn~OHHOH/ MaTepHH B Ma
n~X o61>eMax -1 ~M 8 15- 71 • Ha onpeAeneHH~x 3Tanax 3Bon~~~H Ta
Koro crycTKa HeH36e*H~ npo~ecc~, 3aTparHea~~He 6onbwoe 4Hcno 
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ClltJ1bHOB3alltMOAelltCTBYIOIJ411tX TOKOBbiX lit BaKYYMHbiX KBapKOB lit rJ1JOOHOB. ·' 
B TaKOH ClltTYa~lltllt cor nacHo 151 cneAyeT OlKIItAaTb noReneHIItR a pac- ,:~~ 
npeAeneHIItRX Ha6noAaeMbiX eeJ111t411tH CTPYKTYP Tlltna nepeMe!KaeMoCTIIt 1 'f< 
a cnnowHbiX cpeAax. B pa6oTe181 o6cYlKAaJOTCR lltccneAoBaHIItR, a KO- 1'1T 

i 
Topblx noKa3aHo, 4TO ceo6oAHble Hea6eneebl Kan~~t6poBo4Hble nonR, ' , 
OTBe4a1011411te 3a CTPYKTYPY aAPOHOB,B KJ1aCCIIt4eCKOM npeAene o6Ha
pylKIItBaiOT AlltHaMIIt4eCKYIO CTOXaCTIIt4HOCTb. 6onee Toro, npeAnonaraeT
CR, 4To lltMeHHO cToxacTIIt4HOCTb OTBeTCTBeHHa a KXA 3a RBJ1eHIIte 
KOH$a~HMeHTa. 3TIIt pe3yJ1bTaTbl MOrYT CJ1YlKIItTb apryMeHTOM B noJ1b-
3Y ~enecoo6pa3HOCTI!t 3KCneplltMeHTaJ1bHoro nolltcKa AC a aAPOHHbiX 
npo~eccax. 

Bo3HIItKaeT eonpoc, a pacnpeAeneHIItRX KaKIItX eenllt411tH 111 a KaKIItX 
yCJ10BIItRX MOlKeT 6b1Tb Ha6J110AaeM xaoc B KBapK-rJ1100HHbiX ClltCTeMaX. 
B pa6oTax171 KaK npoReneHIIte cToxacTIIt4eCKO~ 3aKoHoMepHOCTIIt lltH
TepnpeTIItPYeTcR KHO-cKe~nlltHr MHolKecTeeHHoro POlKAeHIItR aAPOHOB. 
0AHaKo AJ1R ero o6bRCHeHIItR CY1J4eCTBYIOT 111 MOAen~~t, He 11tMe1011411te oT
HoweHIItR K CTOXaCTIIt4HOCTIIt. B pa6oTaX/8/ noJ1y4eHbl 3KCneplltMeHTaJ1b
Hble YKa3aHIItR Ha HeperynRPHOCTb Tlltna nepeMe!KaeMOCTIIt B 6biCTpOT
HbiX pacnpeAeneHIItRX aAPOHOB AJ1R C06b1TIIt~ C 60J1bWOH MHOlKeCTBeH
HOCTbiO. CAenaTb OAH03Ha4Hbl~ BbiBOA o npoReneHIItllt AC, lltCXOAR 
1113 3TIItX AaHHbiX, e114e nPelKAeepeMeHHo151 • 

2. B HaCTORII4ee epeMR TeoPIItR e114e He AaeT onpeAeneHHbiX npeA-
CKa3aHIItH AJ1R nolltCKa AC a aAPOHHbiX npo~eccax, HeCMOTPR Ha $YH- "' 
AaMeHTanbHoe 3Ha4eHIIte, KoTopoe TeoplltR npeAYCMaTpllteaeT AJ1R AC 
a 3TIItX npo~eccax. Ho pa3BIItTIIte Teoplltllt TOPM0311tT npe!KAe ecero OT
cyTcTBIIte 3KcneplltMeHTaJ1bHbiX npoReneHIIt~ AC, TaK 4To AJ1R lltX no111c- 11 

Ka MoryT 6b1Tb none3Hb1MIII AalKe npoCTble aHanon1111 MelKAY noeeAeHIIIeM :'! 
llt3y4eHHbiX AIIIHaMIII4eCKIIIX CIIICTeM CTOXaCTIII4eCKOro Tlllna lit OlKIItAaeMbiM 
noBeAeHIIIeM aApoHHbiX CIIICTeM. PaCCMOTPIIIM HeCKOJ1bKO TaKIItX HaBOAR
Il4111X coo6palKeHIIIH. 

A. Ha1116onee 6naronpiiiRTHbl AJ1R npoReneHIIIR AC MRrKIIIe aAPOHHble 
npo~eCCbl np111 MaJ1biX OTHOCIItTeJ1bHbiX IIIMnYJ1bCaX MelKAY aAPOHaMIIt KO
He4Horo COCTORHIIIR. 8 3TOM CJ1y4ae cpaBHIIITeJ1bHO MaJ1bl IIIMnYJ1bCbl, 
xapaKTepiii3YIOIJ411te COCTORHIIIR KBapK-rJ1100HHOH CIIICTeMbl AO ee aApo
HIII3a~llllll, 111, CJ1eAOBaTeJ1bHO, ClltJ1bHbiM CTaHOBIIITCR B3aiiiMOAei1CTBIIIe 
He TOJ1bKO MelKAY KBapKaMIII Ill rn~oHaMIIt, o6pa3YIOIJ4111MIII onpeAeneHHbl~ 
aApoH KOHe4HOrO COCTORHIIIR,HO Ill MelKAY BCeMIIt KOHCTIIITyeHTaMIII CIII
CTeMbl.lr1MeHHO a 3TOM cny4ae B03HIIIKaeT ClltCTeMa 113 6onbworo 411tC
na KOHCTIItTYeHTOB C Cy1J4eCTBeHHbiM B3alltMOAeHCTBIIIeM MelKAY HIIIMI!t, 
4TO nPIIIAaeT CIIICTeMe HeJ111tHeHHbl~ xapaKTep. B Ka4eCTBe MaCWTa6a 
OTHOCIItTenbHbiX IIIMnynbCOB klj MelKAY aAPOHaMIIt (h 1 lit hj), npllt KO
TOPbiX MOIKHO OlKIIIAaTb npoReneHIIt~ AC, lltCnonb3yeM eeJ111t411tHY <pT> xa
paKTePHbiX nonepe4HbiX lltMnYJ1bCOB BTOPIII4Hb1X aApOHOB B MRrKIItX npo
~eccax: 

(k1j /2) < k
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Aanee noA ClltCTeMo~ aAPOHOB, Bb1611tpaeMoH AJ1R nolltCKa ,llC , IIIMeJOTCR 
B BlltAY ClltCTeMbl, YAOBJ1eTBOPRIOIJ411te 3TOMY yCJ10BIIt10. 

6. nocKOJ1bKY HeT OCHOBaHIItH C411tTaTb, 4TO XapaKTep npo~eCCa 
aAPOHIIt3a~lltllt paA11tKaJ1bHO 3aBIItCIItT OT Tlltna o6pa3YIOIJ411tX aAPOHOB, e 
nolltCK AC ~enecoo6pa3eH a ClltCTeMax aAPOHoe npollt3BOJ1bHoro Tlltna 
/nlltOHHble, HYKJ10HHble, nlltoH-HYKJ10HHble lit T ·A· ClltCTeMbl/. 0AHaKO 
CJ1eAyeT Bbl6111paTb aAPOHbl KOHe4HOrO COCTORHIItR, B03HIItKHOBeHIIte KO
TOPbiX CYIJ4eCTBeHHo 3aTpar~~teaeT aAPOHHYIO CTPYKTYPY Ha KBapKOBOM 
YPOBHe /reHepa~lltR KBapK-aHTIItKBaPKOBbiX nap 1113 BaKyyMa, B036YlK
AeHIIte aAPOHOB/. npllt BKJ1104eHIIIIIt B ClltCTeMy aAPOHOB, nOJ1Y411tBWIIIX 
HeBbiCOKIIte nepeAa411t lltMnYJ1bCa ( q01 ~ ko) OTHOCIItTeJ1bHO Ha4aJ1bHOrO 
COCTORHIIIR' 3<!><l>eKTbl AC MoryT 6b1Tb noAaBJ1eHbl •. no3TOMY OTCYTCTBI!te 
Ha6nJOAaeMbiX 3$$eKTOB AC a onpeAeneHHO~ clltcTeMe aAPOHOB, eoo6-
U4e roeopR, He 03Ha4aeT lltX OTCYTCTBIIIR B TO~ IKe CIIICTeMe, B03HIIt
Kai01J4e~ a npo~ecce c APYriiiM MexaHIIt3MOM /HanplltMep, npoTOHHaR na
pa c 3$$eKTIIIBHol1 Maccol1 a onpeAeneHHOM lltHTepeane, HO a npo~ec
cax p + p ... p + p 111 p + p ... p + p + rr + ••• I. 

HaKOHe~, MOlKeT 6b1Tb npiiiH~IItnlltaJ1bHO BalKHbiM HaJ111t4111e B CIIICTeMe 
6onee 4eM ABYX aApOHOB, TaK KaK B ABYX4aCTIIt4HOH CIIICTeMe AlltHa
MIII4eCKaR CTOXaCT1114HOCTb MOlKeT nOAaBJ1RTbCR npOCTO 1113-3a OTCYTCT
BIItR B HeH Heo6XOAIItMOrO 411tCJ1a CTeneHe~ CB060Abl. 

B. AApoHHaR CIIICTeMa, Bbl611tpaeMaR AJ1R noiiiCKa AC, AOJ1lKHa 6b1Tb 
llt30J1111poBaHa OT APYriiiX aAPOHOB, TaK KaK HeKOHTponlllpyeMble B3allt
MOAeHCTBIItR c TaKIIIMIII aApoHaMIIt MoryT crnaAIItTb 3$$eKTbl AC a Ha-
6mAaeMbiX BeJ111t4111HaX. lr130J1R~IItR OCYIJ4eCTBJ1ReTCR BKJ1104eHIIIeM B CIII
CTeMy ecex aAPOHOB KOHe4Horo COCTORHIIIR, eCJ111t OHIII YAOBJ1eTBOPRIOT 
YCJ10BIIIIO /1/, J111t00 TOJ1bKO TOH lltX 4aCTIII, KOTOpaR lltMeeT BbiCOKIII~ 
lltMnYJ1bC (kin» ko) OTHOCIItTeJ1bHO OCTaJ1bHbiX aAPOHOB. 

r. AnR aAPOHHbiX ClltCTeM' YAOBJ1eTBOPRIOIJ411tX nepe411tCJ1eHHbiM Tpe-
6oeaHIIIRM, MOIKHO OlKIIIAaTb, 4TO lltX 3HepreTIIt4eCKIIte CneKTpbl no aHa
norlltlll C HepenRTIItBIIICTCKIItMIIt KBaHTOBbiMIIt ClltCTeMaMIII lltMeiOT HeperynRp
HbiH xapaKTep. 

nycTb npllt B3alltMtiAeHCTBIItllt 4aCTIIt~ p
1 

, p
2 

B03HIIIKaeT lltHTepecyJO
IJ4aR Hac CIIICTeMa Hr c e > 2: 

He 

P1 + P 2 -+ hl + h2 + ••• + hm + hm+l + ••• + he + ••• • 
~~, 

e-m 
121 

Bb1AeJ111tM ee 4aCTb Hm c 2 5 m <e. 3BOJ110~11tR KBapK-rJ1100HHO~ ClltCTe
Mbl, aAPOHIII3YIOIJ4eHCR B Hm, 3aBIItCIIIT OT B3alltMOAe~CTBIItR C KBapK
rJ1100HHO~ clltcTeMol1, aAPOH11t3YJOU4e~cR a He-m· no3TOMY eepoRTHOCTb 
W Ha~TIIt Hm B onpeAeneHHOM COCTORHI!tllt RBJ1ReTCR $YHK~IIIeH lltMnYJ1b
COB pi ( i = m + 1 , ... , f) lit Ha6opa 1< KBaHTOBbiX 411tCeJ1, xapaKTepiii-
3YIOIJ411tX COCTORHIIte aAPOHOB hm+l , ••• ,he. B 4aCTHOCTIIt, cneKTP 
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w(MHrJ 3$$eKTHBHbiX Mace MHm rpynnbl Hm RBilReTCR <l>YHKLIHei1 3THX 
Be!llil41i1H: 

w(MHm) = w(MHm' Pm+l • .... Pf' K). 131 

HeperynRpHoe noeeAeHHe TaKoro cneKTpa oaHa4aeT: a/ HernaAKoe, 
$IlYKTYal.lliiOHHOe nOBeAeHiile w(MHm) nplil $1i1KCiilpOBaHHbiX 3Ha4eHiiiRX 
OCTailbHbiX He3aBHCiiiMbiX nepeMeHHbiX <!>YHKI.IIillil /3/ ,6/ 6biCTpOe Iii CI1Y-
4ai1Hoe lii3MeHeHHe $IlYKTYalllili1 nplil lii3MeHeHiillil 3TiiiX nepeMeHHbiX. 

PaccMoTpHM Ha116onee npocToi1 cny4ai1, KOrAa eaaHMOAei1cTBHe 
rpynn Hm 111 Hf-m onpeAenReTcR TOilbKO nonHoi1 3Heprlilei1 CliiCTeMbiHf 
111 oTHOCHTeilbHbiM ABHlKeHHeM Hm 111 Hf-m • TorAa eAHHCTBeHHbiMiil cy
JJ4eCTBeHHbiMiil nepeMeHHbiMiil <!>YHKI.IIillil W RBilRIOTCR liiHBaplilaHTbl 

2 - p2 
MHm- Hm' 

2 _.2 -. 2 - . 2 
MH(f- mf PH(f -m) ' 8 - ( PHm + PH(f-m)) 11 t- (PHm -P~-~tf-m)) • 

rAe PHm 111 Pacf-m)- 4 -HMnYilbCbl cooTeeTCTBeHHo rpynnHm 111 Ht-111' 
TaK KaK s + t = 2(MJm + M:ce -mi ., w aaeHcHT e 3TOM cny4ae TOilbKO 
OT Tpex HeaaBHCiiiMbiX nepeMeHHbiX: 

w = w(MHm • MH(f-m)' s) • /4/ 

nplil $liiKCiiiPOBaHHOM 3Ha4eHiillil S HeperyilRPHOCTb W 03Ha4aeT, 4TO 
3Ta Be!llii411Ha Cily4ai1HbiM o6pa30M lii3MeHReTCR Ha He60ilbWiiiX liiHTep
Ba!laX MHm Iii MH(f- m) • nplil 3TOM KOppeilRI.IIiiOHHble AI11-1Hbl BMHm 
111 BMH(f -m) pacnpeAeileHI-1R w(MHm•MH(f -m)) AOillKHbl 6b1Tb cyJJ4eCTBeH
HO MeHbWe nOilHbiX J-iHTepBailOB ~max, ~M mafl , B KOTOPbiX e114e 

I 
Hm H( -m) 

BblnOilHReTCR YCilOBJ-ie 1/: 

ma1 
~MHm 

~m = ( 
mal 

pw(~MHm) d(~Hm) «~MHm 
m 2 2'/z m 
I (M 01 + ko) - I M 01 ' 

i=l 1=1 
0 

~Mmaz 
H(f -m) maz 

oMH(f-m)"" ( Pw(~MH(f-m; d(~MH(f-m)) « ~MH(f -m)= 
0 

e 2 2 '12 e 
I (M01 + k o> - I M 01 • 

1==m i==m 

/Sa/ 

/56/ 

3AeCb Pw(~Hm) Iii Pw (~MH(f-m~ - HOpMiiiPOBaHHble KOppeilRI.IJ-iOHHble 
<l>YHKI.IIillil pacnpeAeileHI-1R w cooTBeTCTBeHHO no nepeMeHHbiM MHm 
~"~ Mtl(f _ m) , a M 01 - Mace a noKOR aAPOHa h 1 • 

KoppenRI.II-10HHoi1 AI11-1He OM AilR cToxacTH4ecKHX Kone6aHHi1 MOlKeT 
6b1Tb conocTaeneHo xapaKTepHoe epeMR r::: fl/8M. CToxacTI-14eCKI-1e 
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CTPYKTYPbl RBilRIOTCR KOilileKTJ-iBHbiMI-1 Heili-1Hei1HbiMH 3$$eKTaMiil, TaK 
4TO Il11Hei1Hble pa3Mepbl CTPYKTyp, KaK npaBHilO, CYUieCTBeHHO npe
BOCXOART KaK paaMepbl KOHCTJ-1TyeHTOB, TaK 1-1 paAI-1YC B3aHMOAei1cT
BI-1R MelKAY HHMJ-1. no3TOMY ecTeCTBeHHO OlKHAaTb, 4TO BpeMR r, 
BO BCRKOM Cily4ae, He MeHbWe epeMeHJ-1 pacnpOCTpaHeHHR o6paayJO
JJ41-1XCR aAPOHOB Ha paccTORHJ-ie noPRAKa paaMepa o6n~CTI-1 R, rAe 
pean1-1ayeTcR o6CYlKAaeMbJi1 He!li-1Hei1Hbli1 npo4e~c. B Ka4ecTee 04eHKH 
AilR eeni-141-1Hbl R MOlKHO npHHRTb paaM~P <r 2 > 2 o6nacTI-1 HcnycKaHI-1R 
aAPQHHbiX nap, lii3MepReMbli1 HHTep$epoMeTpl-1ei1 TOlKAeCTBeHHbiX 4a
CTI-11.1. TorAa 1'i/8M?; <r 2 >'12f(§c), TaK 4TO 

c k 0/2 
OM < 2 '12 

~ "fl<r > v' M a + (k 0 I 2 )2 

npi-1HHMaR <r 2> ~ = 2+3 $Mjgj, nOilY4HM 
-~ 0,02 r3B. TaK KaK ~::1 = 0,76 r3B 
Ka /6/ He npoTHBOpe4HT YCilOBHRM /5/. 

!61 

.8M2" 5 0,07 r3B H BMep .$ 
H ~M ::1 = 0, 25 r3B, OlleH-

l<iaMepeHJ-ie pacnpeAe!leHHR w (Mam• M H( e - m)) ' ycpeAHeHHOro 
no HHTepBailaM nepeMeHHbiX, npeBb1WaiOJJ41-1M KOppeilRI.IHOHHble AilHHbl, 
npHBOAHT K CrilalKI-1BaHiil10 CTOXaCTH4eCKHX KOJle6aHHi1, CileAYeT nOA-
4epKHYTb, .4TO AilR TaKoro crnalKHBaHHR AOCTaTo4HO ycpeAHeHHR xo
TR 6bl no 0AHOi1 nepeMeHHOi1, eCilH OHO npOJ-iCXOAHT B HHTePBailaX 
OM :51 0 M3B. 1<1MeHHO TaKHe ycnoBI-1R, KaK npaeHno, ocyJJ4eCTBilRIOTCR 
e 3Kcnepi-1MeHTax, ecn~-1 He nocTaeneHa cnei.IHailbHaR aaAa4a noHcKa 
AC. B peayilbTaTe Ha6IlJOAaeMble pacnpeAeneHHR HMeJOT rnaAKHi1 xapaK
Tep, BO BCRKOM CI1Y4ae Ha ypoBHe -1 0 - 2• 

3. PaccMOTPI-1M KpaTKO e Ka4eCTBe npHMepa HeCKOilbKO nPOI.IeCcoe, 
rAe noi-1CK AC npeAcTaBnReTCR onpaBAaHHbiM. 

a/ MHolKeCTBeHHoe POlKAeHHe nHoHoe a npoToH-aHTHnpoToHHoi1 aH-
HHrHilRI.IHI-1 H3 OCTaHOBKI-1: 

P + p -+ (tr + ") +X • 171 

YCI10BI-1e /1/ BblnOilHeHo AilR nHOHHbiX nap c MHm =M2tr < 1,04 r3B. 
EcnH orpaHI-141-1TbCR HI-13KI-1MH aHa4eHHRMH cyMMapHoro I-1MnYilbCa napbl: 
p2, < k 0 , To AilR BbJnonHeHHR ycooei-1R I 1 I a cocTORJJ4ei1 H3 nHoHoB 
nOACHCTeMe H f -2 HYlKHO BbiAeilJ-iTb KaHailbl C MHOlKeCTBeHHOCTbiO f ;::_ 5 
AilR M211 = . 0,78-1 ,o4 r3B 1-1 e;::. 4 AilR M211 = o,83 - 1 ,o4 r3B. 
CneKTP 3$$eKTI-1BHbJX Mace ni-10HHbiX nap onpeAeileHHoro THna HYlKHO 
i-13MepRTb c paapewa10114ei1 cnoco6HocTbiO ny4wei1, 4eM ee~H41-1Ha Kop
peilRI.Ii-10HHOi1 AilHHbl 8M2rr , TO eCTb Ha ypOBHe He XylKe 0,01 r38 
npH COOTBeTCTBYIOJJ4ei1 T04HOCTH B $1-1KCai.IHI-1 3$$eKTHBHOi1 MaCCbl 
OCTailbHbiX nHOHOB. 
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6/ AH~paK~HOHHOe eo36Y*AeHHe aApoHa: 

h+A .. h*+A, 

h* .... (tr+tr) +hs+ ••• +he. 

/Sa/ 

/86/ 

AocTOHHCTBO 3Toro npo4ecca npH noHCKe AC cocToHT a xopoweM paa
Ae.neHHH nPOAYKTOB AHCCO~Ha~HH H MHWeHH no 6biCTpoTe. Yc.noeHe 
/1/ B~no.nH~eTC~ npH HeB~COKHX B036Y*AeHH~X h*, rAe COCpeAOTO
\.IeHa OCHOBHa~ Macca AH~paK~HOHH~X C06~TH~. npaKTH\.IeCKa~ TPYA
HOCTb COCTOHT B Heo6XOAHMOCTH 3KCK~3HBH~X H3MepeHH~ H AOCTH
*eHHH B~COKHX TO\.IHOCTe~ no 3~~eKTHBH~M MaCCaM 6~CTP~X \.laCTH~. 

B/ ~parMeHTa~H~ ~AepHO~ MHWeHH B KYMY.n~THBHO~ o6.naCTH: 

h+A .... (N +N )+X. /9/ 

Ha6.n~AeHHe no Kpa~He~ Mepe OAHoro H3 HyK.noHoe N1, N2 a KHHe
MaTH\.IeCKO~ o6.naCTH, 3anpe~eHHO~ A.n~ B3aHMOAe~CTBH~ C OAHHO\.IH~M 
HyK.noHoM, 3~~KTHBHO BbiAe.n~eT A.n~ .nerKHX ~AePH~x MHweHe~ A npo-
4ecc 

h + [ kN] .... h' + [ kN) *, /1 Oa/ 

[kN) * .... (N1 +N 2 ) + ••• +he• /106/ 

3AeCb {kN)- HyK.noHH~~ K.nacTep B ~Ape-MHWeHH /k~ 2/, nepeXOA~
~H~ B B036Y*AeHHOe COCTO~HHe (kN)* • XapaKTepHCTHKH TaKoro B03-
6Y*AeHH~, Ha~AeHH~e a/10/ , n03BO.n~~T HHTepnpeTHPOBaTb ero KaK 
AH~paK4HOHHY~ AHCC04Ha~H~ HyK.nOHH~X K.nacTepoe,HaXOA~~HXC~ B MO
MeHT COYAapeHH~ B COCTO~HHH C ~.nyKTYa4HOHHO noB~WeHHO~ ~AePHO~ 
n.noTHOCTb~.C 3To~ TO\.IKH apeHH~ npo~ecc /10/ 6.naronpH~TeH A.n~ 
noHcKa AC no TeM *e npH\.IHHaM, \.ITO H AH~paK4HOHHa~ AHCco~Ha4H~ 
11HopMa.nbH~x11 aAPDHOB /8/. Cepbe3H~e TPYAHOCTH B03HHKa~T 3AeCb 
BC.neACTBHe HCKameHH~, o6yc.noe.neHH~X B3aHMOAe~CTBH~MH B Ha\.la.nb
HOM H KOHe\.IHOM COCTO~HHH C HyK.nOHaMH ~Apa, He BXOA~~HMH B K.na
CTep, Heo6XOAHMOCTb~ B~Ae.neHH~ C06~TH~, rAe AOMHHHpyeT BK.naA 
K.nacTepoe C onpeAe.neHH~M 3Ha\.leHHeM k, H B.nH~HHeM ~epMHeBCKOrO 
ABH*eHH~ K.nacTepoe B ~Ape-MHWeHH. no3TOMY A.n~ nOHCKa AC B npo
~eccax THna /9/, 6e3yC.noBHO, npeAnO\.ITHTe.nbHO HCnO.nb30BaHHe 
a Ka4ecTee MHWeHH .ner\.la~WHX ~AeP (d , 3He) • 

3aMeTHM, \.ITO HMeHHO 3KCnepHMeHTa.nbH~ AaHH~e 0 Ha.nH4HH ya
KHX nHKOB B cneKTpax MaCC ABYX npOTOHOB HHTepnpeTHpoBa.nHCb 
B pa6oTe/11/ KaK yKa3aHHe Ha 3pHKCOHOBCKOrO THna ~.nyKTya~HH 
ce\.leHH~, eo3HHKa~He ec.neACTBHe nepeKp~TH~ 6o.nbworo \.IHC.na we
CTHKBapKoe~x pe30HaHCOB. 

4. Pea~MHPY~ CKa3aHHOe, MO*HO no.naraTb, \.ITO OAHH H3 np~M~X 
cnoco6oe noHcKa 3~~KTOB AC cocTOHT a c.neAY~~eM: 

6 

a/ BbiAe.neHHe C06~TH~, KOHe4H~e COCTO~HH~ KOTOP~X COAeP*aT 
AOCTaTO\.IHO H30.nHpoBaHHY~ aAPOHHY~ CHCTeMy C Ma.nbiMH OTHOCHTe.nb
HbiMH HMny.nbcaMH Me*AY eceMH aAPOHaMH. AoMHHHPY~~HMH A.n~ o6pa
aoeaHH~ B~Ae.neHHbiX aAPOHOB AO.n*Hbl 6~Tb MeXaHH3Mbl, BK.n~4a~~He 
nepeCTPO~KY CTPYKTYPbl aAPOHOB Ha KBapKOBOM YPOBHe. 

6/ B~Ae.neHHe a cHcTeMe rpynn~ aAPOHOB onpeAe.neHHoro THna, 
3~~eKTHBHa~ Macca KOTOpo~ MO*eT 6~Tb H3MepeHa C T04HOCTb~ 
Ha ypoeHe 1-10 M3B. 

B/ ~HKCa~H~ Ha TOM *e YPOBHe TO\.IHOCTH 3~eKTHBHO~ MaCe~ 
OCTa.nbH~X aAPOHOB CHCTeMbl. 

r/ HaMepeHHe cneKTpa 3~eKTHBH~x Mace rpynn~ aAPOHOB npH 
onpeAe.neHHOM 3Ha4eHHH no.nHO~ 3HeprHH B~Ae.neHHO~ CHCTeM~. Hay
\.leHHe no.ny\.laeM~X cneKTPOB H3BeCTHbiMH MeTOAaMH CTaTHCTH4eCKOrO 
aHa.nH3a 14.5/ /Koppe.n~~HOHHble ~YHK4HH, CTaTHCTH\.IeCKHe MOMeHTbl 
H AP./. 

AI npH OTCYTCTBHH Heperyn~pHOCTH 8 Ha6.n~AaeM~X cneKTpax -
noc.neAOBaTe.nbHOe orpaHH\.IeHHe Ha6opa COCTO~HH~ aAPQHHO~ CHCTe
M~ /MHO*eCTBeHHOCTb, THn aApOHOB, H30TOnH\.IeCKHe COCTO~HH~, 
OpHeHTa4H~ H Be.nH\.IHHa OTHOCHTe.nbH~X HMny.nbCOB/. 
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