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CTaTKCTli'ieCK<.JH Monenb MHO)KeCTBeHHOI"'O o6pa3oeaHHH qacTHU O'leHb none3Ha nnSJ 

OUeHOK pa3/IH'IHh!X CpetlHKX Be/IH'IHH UpH nnaHHpOBaHHH 3KCnepHMeHTa H HHTepnpeTaUHH ei"'O 

pe3y/lbTaTOB, HeOOXO!lHMa tl/1!1 pacqeTa MHOI"'O'IaCTH'IHb!X BepWHHHhiX lPYHKUHJ! B nepH<PepH'Ie

CKHX MO}:le/ISIXt'laCTO HCUO/Ib3yeTCSI npH pac'!eT8X BHyTpHH!lepHhiX K8CKanoa· B OO/IaCTH Bh!CO

KHX 3HeprHl!. 8 TO )Ke BpeMSI COCTOSIHHe 3TOJ! MO}:le/IH SIB/ISieTCSI B HaCTOSIWee BpeMSI BeCbMa 

HeRCHbiM. 

Pa6oTaMH MHOI"'HX aeTopoe 6b!no noKa3aHo (eM. o63oph/l-4/), 'ITO y'leT ecel"'o nHWb 

onHol"'o pR3oaaaca N* ( M • 1236 M3B) 11 OtlHOI"'O HOBOI"'O napaMeTpa (' 3lP<PeKTHeuoA nocTo-

SIHHOJ! CBS13ll' K -!l.ie3oaoe A • 0,1 ) no3BOnSJeT nony'IHTb c~rnacHe co cpenHHMH xapaKTe-

pncTHKaMH aeynpyi"'HX rrN H NN B3aHMO!leJ!CTBHJ! BO BCeJ! OO/IaCTH YCKOpHTe/lbHhiX 3Hep-

t'HJ!. OnnaKo, KpoMe N* , ceJ!qac H3BecTHO MHOI"'O npyrHx pe3oaaacoa, a. TOM 'IHC/Ie aecKonb-

KO nocTaTo'IHO tlOIII"'O)KHByWHX UHOHHb!X pe3oaaacoa. :Y'IeT 3THX pe3oaaacoa oKa3b!BaeTCSI 

coaepweaao aeooxonHMb!M a cny'!ae CTaTHCTH'Iecxol"'o pac'!eTa NN aHHI!I"'HIISJUH!i, a cnyqae 

)Ke rrN H NN B3aHMoneJ!cTaHJ! npHBO!lHT K cywecTaeanoMy 3aBhiWeHHIO MHO)KecTaenaocTH. 

KaK UOKa3a/IH UO!lpOOHb!e pac'leTb! Ha 3/leKTpOHHb!X MaWHHax, B paMKaX H3BeCTHOJ! 

CTaTHCTH'IeCKOA MO}:le/IH ycTpaHHTb 3TH UpOTHBOpe'IHSI HeB03MO)KHO. 

KpoMe TOI"'O, neooxonHMOCTb y'leTa Ol"'pOMHOI"'O '!Hcna peaonaHCHhiX xananoa, no KOTOpb!M 

MO)KeT UpOTeKaTb Heynpyi"'HJ! npouecc UpH Bb!COKHX 3HeprHHX, npetlCTaB/ISieT 60/lbWHe Bb!'IHC

/IliTe/lbHble Tpy }:lHOCTH. 

Bee 3TH 3aTpynHeHIISI MO)KHO ocna6tiTb, eC/IH BOCUO/Ib30BaTbCSI SUa -cHMMeTpHeJ! H 

paCCM<lTpHBaTb '!aCTHUb! KaK '1/leHb! H3BeCTHb!X SU 8 -MYIIbTHU/IeTOBo 8b!pa)KeHHe tliiSi CTa-

TlfCTII'IeCKOI"'O Beca OUpeneneHHOI"'O KaHana Bb!pa)KaeTCSI B 3TOM Clly'!ae B BH!le, OT/IH'IaiOWeM

CSI OT o6wenpHHSITOI"'O /IHWb TeM, 'ITO 'H30TOUH'IeCKIIJ! Bee' T (J ,11
31 

••••ooiiJk),_ l"'tle J -H30-

TOUH'IeCKHJ! CUHH KaHana, a IIJI -'IHC/10 '!aCTHU C H30TOUI!'IeCKHM CUHHOM J
1 

, aaMeHHTCSI 
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aa aHanorK'iHhiA 'yHKTSpHhiA sec• V(p,q;n 1.n 8 , n 10 ) , npe.ncTaamuomua co6oa qucno 

paanK'iHhiX aoaMO>KHOCTea nony'iKTb onpeneneHaoe SU8 -npe.ncTaaneaue (p, q) 'cno>Ke

HKeM' acex CKHrneTHbiX
0
0KT9THbiX H .ll9KynneTHbiX 'i8CTHU KOH9'iHOro COCTOSIHHR; ll an 1+n 1+n10 

ux nonuoe 'iHCno. 

3HaqeUHll U Anll Ka>KAOrO K8Uana peaKUHH MO>KHO Bbl'iHCnHTb, UpHM9llRll cpopMynbl 
/5/ 

pat5oThl K nocne.noBaTen&HoMy yMHO>KOHIUO npencTaBneaua. 

(3,0) ® ........ 0 (3,0)@ (1,1) €} ... : .... @!l,U,® (0,0)@ ..... @(0,0) • 

10 11 a n 1 

TaK KaK npu Bhl'iHCneHHH aHepreTH'iecKoro cpaaoBoro MHO>KHTenll ucnonb3yiOTCll cpen

HIIe 9KCI!epHMeHTan&Hbie MaCChi yHHT8pHbiX MynbTHUneTOB, TO p8CCM8TpHBa9M8ll MO.llenb 

npnMeHHMa numb B Toll ot5nacTR, rne nonuaR aueprHR, KOTopaR Mo>KeT ObiTh aaTpaqeaa Ha 

ot5pa30B8HR9 HOBbiX 'i8CTHU, 3H8'iHTenbHO OOnbWe 9KCI19pHM9HT8nbHbiX p83HOCT9ll Mace "'ac

THO B MynbTRUneTax, 

BepollT~OCTb ot5paaoaaunR B KaKoM-nHt5o KaHane qar.Tnn c onpeneneHHhiMH aHa'leHRHMH 

CTpaHHOCTH H aneKTpH'lecKoro aapuna ( aanpnMep, ,+ p .. (rr + rr 0 rr 0 p 1,+, +, 0n;AK
0
rr +,+u T • .n,) nony

qaeTcll yMHO>K9HR9M CT8THCTH'i9CKOro B9C8 .naHHOro KaHana H8 KB8.llp8Tbl COOTB9TCTByro-

mux KoacpcpuuueHTOB Knet5wa-['op.noHa rpynnbl SU 8 • Ecn11 npu aToM He HHTepecoBaT&-

CH 38pH.llOBbiMH pacnpe.neneHHSIMH qacTHU, TO cne.nyeT HCIIOnb30B8Tb nHWb H30CKanllpHb!e 

'i8CTII 9THX K09qxpHUHeHTOB, 

KpoMe TOro, H900XO.llHMO eme y'i9CTb pacmenneHHe acpcpeKTHBHbiX IIOCTOHHHbiX CBS1)3H 

paanH'lHhiX copToB po>K.naromuxcu qacTHn. YToobl He aaTeMHRTb .neTanllMH ocHOBHbiX qepT 

paccMaTpHBUeMoa Mo.nenH, Mbi ceaqac yqTeM aTo pacmennuue nuw& nnu K -Meaoaos. 

KaK H B oowenpHHSITOl! cpopMynHpOBKe CTaTHCTH'i9CKOl! MO.nenu, 9TO CBO.llRTCH K BBe.neHHIO 
"'k 

B Bbipa>KeHue .nnR CT8THCTH'i9CKoro aeca MHO>KHTenu A , rne m k- '!:Keno po>K.na-

IOlllllXCSI K -Meaouoa. 

B KaqecTBe KOHKpeTHoro npuMepa Mhl paccMoTpenK rr + p B381lMO.llel!CTBHe, npu 

Bbi'iHcneHKHX Y'iT9Hbl t5apuoHHbiA OKTeT u .neKynneT, PS- R V -oKT9Tbl Me30HOB H Cllur-

neTHbiJ! </> -Meao.!J- .Llnu aepouTuocTea pacnanoa peaoHOHOB ucnonb3oBanHCh aKcnepuMeu-

Tan&Hbie auaqeHHll, TaK KSK </> -Me30H pacna.naeTCH B OCHOBHOM Ha napy 'K. 'K. 1 TO R 

.nnll Hero ucnonb3oaanacb acjJcpeKTHBH.au noCTOHHH8H CBR31I A • nput5nH>K9HHhiJ! yqeT </>-(I) 

CM9WI!BaHHSI C yrnOM 

Bl>I'IKCneHIIJ!, 

8 = 39° 40' oKaaan cpaauuTen&uo cnat5oe anKuaue ua peayn&TaThi 

Ha puc. 1 aunuo, 'ITO npu aueprHRX, t5on&wux uecKon&KHX las, nonuoe ceqeaue po>K-

neuuu c'TpaHHhiX qar.Tuu a •• u ceqeuue peaKuua c po>K.neuueM napbi IC -MeaoHoB a k 

xopowo cornacyroTCR c 3KcnepuMeHTOM, ecnu nono>KHTb A= 0,06. 
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BnuaKol! K a~tcnepnMeHTY oKaablaaeTCR TSK>Ke cpenauu MHO>KOCTBOHHOCTb po:>K.naromux· 

CSI 'i8CTHU n (eM, puc, 2), npeBbiW9HR9 H8.ll 9KCnepRM9HTOM COCTaBnHeT BCero nHWb 

oKono 5%. BenH'iHHa n O'i9IIb cna6o 38BHCHT OT IIOCTOSIHHOl! A 

YTo KacaeTCH ceqeHHl! oT.nen&HhiX KaHanoa, TO ynoaneTaopuTen&Hoe cornacue c aKcne 

pHM9HTOM OTMeqaeTCH B cnyqae OOnbWOrO 'iHCnS qacTHU H B oonaCTII Bb!COKHX 9HeprHJ! 

(eM, pHC, 3,4), .Llnu paC'i9Ta KaHanOB C HeoonbWKM 'IHCnOM qaCTHU - BO BCHKOM cnyqae B 

ot5nacTn BhiCOKIIX aaepruJ! - cnenyeT acnonb3oaaT& Gonee neTanbHbie nonxo.nbl (nepucpepa_: 

qecKyro Mo.nen& a np.). 

HeKOTopoe ynnaneHHe Bbl3b!BaeT cnHWKOM Me.nneHHoe yMeH&weaae c poCTOM aHeprua 
+ + 0 

aKcnepaMeHTan&Horo ceqeaau peaKUHH rr p .. rr p p , aaa'lHTen&Ho Gonee Me.nneHaoe, 

qeM aTo cnenyeT na cTaTHCTR'IOCKBX coot5pa>Keaua. He HCKniO'IOHO, 'ITO aTo cauaaao c 

H9TO'IHOCTbiO 9KCI19pHM9HTa, 

TaKHM ot5paaoM, B paccMoTpeHHOM cnyqae ,+ p B3aHMO.ll9l!CTBKH CTaTHCTK'I9CKaH 

Mo.nen&, y'iHTbiBaiOmau SU 8 -cHMMeTpHIO, npHBO.llHT K paayMHblM peayn&TaTaM H aacny-

·>KaaaeT noaToMy Gonee TwaTenbaoro nayqeauu. 
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nonyqeHH8H HMH SKcnepHMeHT8nbH8H eenaqHH8 0 - 2,5 ! 0,2 MO. nnH ceqeHHH peaKUHH 

rr+p .. rr-tr
0

tr+IT+p TO'IHO nO»'HTCH Ha COOTBeTCTBYIOUlYIO pacqeTHYIO KpHByiO (eM. pHC. 4). 
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Puc. 3. Ce'leHHH Tpex'laCTH'IHhlX "+ p peaKuHil c po)K.neuHeM Meaouos '1 _, ru , p0 

(HOpMHpOBSHbl ua 9KCU9pHM9HTMbHb19 3H8'19HHSI U Ia ) • 3KCUepHM9HTMbHb19. TO'IKii 

B3SITbi.H3 pSOOT/11-16/• 
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