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3HB'ieHHe 

B cseT 

BH.lle, 

3a HeMaorae ro.obl paasaTaa accne.oosaaail no .paaaxe BbiCOKHX 3HeprHil nepe.o 

88MB npe.llCT&na K8pTHH8 COBepUieHHO HOBOrO Mapa - Mapa 3neMeHT8pHb!X qacTHU. Boopy

}l(eHHbie npaanan&Ma, KOTOpbie MomeT owTb ycTapena, ana so scaxoM cnyqae """""'e 

ae oona.oaiOT .oocT&Toqsoll: canol!:, Mbl c Tpy.ooM npooapaeMc.H K HCTHHe qepea _aarpoMo

}l(,lleaae orpoMaoro xonaqecTsa !paKToa. 3TH cpaxTw no.oqac oopaay10T xpacaswe a aaMaa

usble coqeT&HRB, KOTOpble MoryT Cny}I(HTb OCHOBOII: .lln.H TeopeTaqecKHX nOCTpOeHRII:. 5onb

UIHHCTBO H3 BHX OK83b!BSIOTC.H 9qJeMepHbiMH. no3TOMy MHOrHe cpH3HKH He oea OCHOB8HHli 

.llyM&IOT, qTO Kn!Oq K noBRMBHHIO 38KOHOMepHOCTell: MHKpOMHpa oy.lleT HSII:,lleH nHUib B peayni>

T&Te peaoniOII.HOHHhiX H3MeHeHHII: B C8Mb!X OCHOBHbiX npHHUHnax COBpeMeHHOII: TeopHH. 5b!Tb 

MOX<eT HMeHBO 9THM Banpaaneu&eM Mh!Cnell: Oh!n Bbl3B8H 3B8'1RTenbBblll: HHTepec K CeCCHH 

'H~h!X a.oell:', KOTQpyiO npaaanbBell: Oblno 6h! uaaa&Tio ceccaell 'EpeTaqecxax a.oell:".: Ha aToll 

ceccaa ohinH .oonoX<eHbl Ma,.qall.lae nepe.o cpaaTaaHell: TeopeTHKOB npe.oiJonoX<eHHH o xaaaTo-

88HHH IIpoCTp8HCT88 -apeMeBH0 0 803MOX<BOCTH H3MeHeHHH npaqHHBOCTH 8 M8IIb!X M8CUITa-

oax, ana oco6oll: pona uenaueiluocTR - canbBhiX nonell: aonaaH qacTau. Ycnex H ocooea

uocTb 9Tax xoauenuail oqeab ueaenHKH1 a " ell.le paa xoTen Obi no.oqepKHYTb, qTo aaTepec 

K BHM 0 no MOeMy MHeHH10 0 Obln CUe,llCTBHeM He CTOnbKO ycneY.OB B 3THX uanpaaneHHBX, 

CKOnbXO TeM, qTO CT8pb!e npHBUHnbi0 no-BH.llHMOCTH 0 MBOrHM OCBOB&TenbHO H8CKyqanH, 

0.llH8KO. 9TH CT8pble UpHHUHIIbl Ob!Tb MOX<eT H cnaooCHnbBbl, HO CTOII:KH; noKa BeT HHK8KHX 

npHMhiX yKaaauall: aa 3KcnepaMeHTa aa ax aecocTOHTenbBoctTI>. 

B aTOll: CBH3H MHe oy.oeT y.ooouo nepeii:TH K TeM peayni>T&T&M, KoTopbie oblnH .oono

X<eBbl H OOCYX<.lleHbi Ha 9TOli KOBcpepeHnHH B oonaCTH CHnbBbiX B38HMO.lleliCTBHII: 3neMeH

T8pBbiX 'l&cTHu. Cyll.lecTaeuuo HOBbiM aanaeTCH aaMepeuHe pacceHHHH ayxnoaoa H rr -Me

aoaoa BS M&nh!e yrnbl H .llOK838TenbCTBO Cyll.leCTBOB~HH ,lleii:CTBHTenbBOll '18CTH 8MnnH1'y

.llbi pacceHHHH npa BbiCOKIIX 3HeprHHX, 

BMecTe c aecbMa npeuaaaoHBbiMH RaMepeHRBMH nonBbiX ce'leaall, 3TH .oaBBble noaao

nana npRCTyn&Tb K npoaepKe ,llHCnepCHOHBbiX COOTHOU!eBHi! B o6n8CTH Bb!COKHX 3Hepraii. 

B ~&CTO.HUiee apeMB noxaaauo, qTo oTBoUieaHe ReA 
ImA 

.onH 

II pH 10 raa p8BBO 0,20 :!:_0,13, 3Toro eUie He,llOCT&Toqao ,lln.H CyX<,lleBHH 0 BblnonBeBHH 

npHBUHIIS UpRqHBHOCTH B MHKpOMHpe, HUH 0 ero uapyweB&R: BOpOT8 OUIHOOK ewe aenHJ(H 0 

BO cyUieCT&eBHO OTMeTHTb0 'ITO 3TH H3MepeHHH CT8HOB.HTCH pe&nbBOCTbiO H OblnO Obi 

oqe&b BSX<HO HX npO.llOnX<HTb H ycoaepUieHCT8088Tb, 
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Ha 9TY KOHcpepeHUHIO f5&In npe.llCTBBneH Of5WHpHbil! Haf5op HOBblX BCHMnTOTH'leCKHX 

COOTHOWeHHl! HE' TOUbKO .llU>I nOUHb!X Ce'leHHl!, HO H .llD>I .llHcpcpepeHUHBUbHbiX. 3TOT Haf5op 

OTKpbiBBeT WKpOKHe B03MO>KHOCTH .llU>I 9KCnepHMeHT8UbHOl! npoaepKH BCHMnTOTH'leCKHX 

COOTHOWeHHl!. 3Ta nposepKa f5y.aeT TBK>Ke HMeTb npHHUHnHBUbHOe 3HB'leHHe, TBK KBK 9TH 

COOTHOWeHH>I OCHOB8Hbl On>ITb-TBKH Ha npe.anOUO>KeHHH 0 TOM, 'ITO npH'IHHHOCTb B MHKpo

MHpe HMeeT TY >Ke <j:JOpMy, 'ITO H B M8KpOMHpe. 

npo.lleMOHCTpHpOB8HHbie 3.lleCb KpHBble 38BHCHMOCTH nOUHblX Ce'leHHJI OT 9HeprHl! 

BnUOTb .llO 9HeprHH B 30 l9B 0 nOK83biB810T, 'ITO 9TH KpHBble He O'leHb TOpOnSTC>I CUHTbC>Io 

Ka>KeTCH, 'ITO 9TO oco6eHHo aaMeTHO B cnyqae paccesHHs K -MeaoHoB Ha HyKnoHax, r.ae 

KpHBble OCTBIOTC>I napanneUbHbiMH BO BCeM HCCUe.llOBBHHOM HHTepsane. 3TO, KOHe'IHO, MO

>KeT noane'lb cepbe3Hbie no.aoapeHHB o npHMeHHMOCTH xayaanbHoll TeopHH, Ho ace >Ke cell

qac f5bin0 fib! ewe npe>K.aeapeMeHHO C'IKT8Tb, 'ITO 8CHMnTOTHK8 H3MepeHHblX Ce'leHHJI npOTH

BOpe'IHT npe.acxaaaHHBM xayaanbHoll TeopHH a Heo6xo.aHMbl .aanbHellwHe 9KcnepHMeHTanb-

Hbie Hccne.aosaHHs .ans Bb!BCHeHHll 9Toro npHHuHnHanbHoro sonpoca. 

P11.a paf5oT 6&In noCBRWeH H3MepeHHliM pacceRHHll 11 N H NN , BKUIO'IBll 6onbwae yrnbi 

pacceRHHR.HHTepnpeTauas 9THX peaynbTBTOB, BH.llHMo, He MO>KeT fib!Tb ceJiqac c.aenaHa 6ea 

UpHMeHeHHll MO.ll9UbHbiX npe.aCT8BU9HHJI, H8UpHMep, OUTH'leCKOJI MO.ll9UH 0 B Of50CHOBBHHH KOTOpOd 

cel!qac HMeeTc!l onpe.aeneHHblll nporpecc. lln11 TonxoaaHHll HeynpyrHx npoueccoa Hcnonb

aosaHHe KBpTHHbl O.llHO'IBCTH'IHOro Of5MeHa, OCHOBBHHOrO Ha aneM9HT8pHOM .ll8U9HHH CTOUKHO

BeHHl! Ha nepHcpEipH'leCKHe H ueHTpBllbHbie, OK838UOCb f5onee CTOJIKHM UpOTHB HCUb!T8HHSI ape

M9H9M, '19M 9TO MO>KHO f5blll0 Upe.anonar&Tbo 11MeeTCSI HQKOTOpbil ycnex H B p83BHTHH CT8TH

CTH'l9CKOrO MeTo.aa. Oco6eHHO HHTepecHo OTMeTHTb, 'ITO npe.acTaaneHHe o ¢allp-6onnax 

nonyqaeT p83UH'IHble no.llTf!8p>K.ll8HHSI H3 8H8UH38 .llBHHbiX 0 HeynpyrHX CTOllKHOB8HHliX 

npH KpBJIHe BbiCOKHX 9HeprHliXo 

Ha npownoll KoH<j:JepeHuHH MHorHe aH.aenn 38p10 HOBOl! TeOpHH B M8TO.ll8 KOMnneK-

CHbiX MOM9HTOBo 3TH H8.ll8>K.llbl cef5!1 He onp8B.ll8llHo 0.llH8KO C8M no cef5e M9TO.ll noniOCOB 

Pe.a>Ke HapaaHe c .o.pyrKMH Mo.o.enbHbiMH npHeM8MH npo'IHO aowen a o6Hxo.a TeopeTHKoa 

H MO>KeT 6biTb aec&Ma noneaHbiM a Tex cnyqaRx, xor1a npouecc MO>KeT fibiTb onHcaH 

O.QHHM noniOCOM. 

llono>KeHHble H8 9TOl! KOHcpepeHUHH HCCU8.ll0B8HH>I nOK83biB810T, 'ITO KOM!Ill8KCH8>1 nnoc

KOCTb OK83b!B88TC>I H8CTOllbKO nepeceqeHHOl! p83p838MH, 'ITO no Hell CT8HOBHTC>I OU8CHO 

xo.aHTb. 

llsa ro.aa TOMy H838.ll CT8ll0 l!CH00 'ITO MHp MHKp0'18CTHU nononHHUCll HOBbiMH Of51>eK

T8MH - peaoHoHaMH. Cel!qac HaBeCTHo 6onbwoe ceMel!CTBO aTHX 9cpeMepHhiX qacTHU, .llHO 

nepe'IHcneHHe xoTopbiX npe.acTasnsno y>Ke cep&eaHoe aaTpy.aHeHHe .ans pannopTepos. 

Ha ceccHsx H ceMHHapax 6bmo HeMano cy>K.aeHHll o TOM, K8KHe H3 "oTKpbiT&Ix' peaoHaH-
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COB cne.ayeT C'IHT8Tb TB9p.ll0 YCT8HOBll9HHbiMH, K8KH9 UO.llll9>K8T ewe UJ 

MOMy, 3KCnepHMeHT8TOp8M cne.ayeT yCT8HOBHTb M8>K.lly COf50I .ll>K9HTnJ 

HH9 OTHOCHTellbHO npaBHU 38'1HCneHH>I CT8THCTH'l9CKHX Bblf5pOCOB B nO'ITE 

peaoHaHcoa. B xopoTKOM pearoMe 6&Ino 6&1 HeaoaMO>KHO onRc8Tb aero cH 

Kpb!Tbl HeKOTOpb!e HOBbie pe30H8HCbl, pacn8.ll810UlH8C>I H8 UHOHbl H p930H 

A., H .apyrHe). HeKo'l'Opbie peaoHaHcbl 6bmH •aaKpb!Tbl' (ABC) • 

'ITO >1 He OWHf5yCb, ecnH OTMe'ly, 'ITO H8Hf5onee HHTepeCHblM COf5biTH8M l 

>K.lleHHe Cyll.l9CTBOB8HHR K8CK8.llHbiX paCn8.llOB pe30H8HCOB H8 npHMepe 

N~/2 .. N + 11 , a T8K>Ke o6Hapy>KeHHe p11.aa peaoHOHOB, pacna.aa~ 

o6paaoM Ha MHoro '18CTHu ( K mm, K 11111111 , 111171 R .ap.). 

0.0.H8KO C8Mb!M f50UbWHM COf5biTH8M B 9TOM Kpyre Upof5neM >IBll>IE 

nops.axa a MHoroo6paaHH 9U8M8HT8pHb!X '18CTRQ R pe30HOHOE 

cne.aHee BpeM!I K838U0Cb rp8HH'l8UlHM C X80COM • .11 HM910 B BH.O.y OTJ[pbl 

CHMMeTpHH SUa .o.ns cncTeMSTHKH qacTHU H peaoHoHoB. Bae.o.&HKe a~ 

10Ul9l!CB H8 p8CWHp9HH9 liOH>11'Hll H30TOnHqeCKOrO cnHH8 H rnnep38p!i.ll81 

KO CRCT9M8TH3Hp088Tb '18CTHUbl B MyllbTHliU9Tbl, HO R yCT8HOBHTb 38M9~ 

coTe H H90>KR.0.8HH&Ie no TO'IHOCTH <j:JopMyn&I .o.ns Mace BHYTPB Myn&TRnll 

0TKpbiTHe (JJ- -rRnepoHa OKpblllHUO TeOpeTHKOBo 

npe.O.CK838HH09 TeOpHel! pacmenneHRe M8CC '18CTHU, no-BR.O.HMOMy, MOl 

M8 aHanorH~Ho pacmenneHHIO yposHell B aToMe so.aopo.o.a, Bbi3B8HHOMy Hyn 

9n9KTpOM8rHBTHOrO nons. 0.llH8KO R yfie>K.aeH, 'ITO 3H8'19HBe 9TOrO OTKpbl 

npeB30li.0.9T TO, KOTOpoe HMeno OTKpb!THe U3Mf50BCKOro C.O.BHra .O.UR T90p 

He cnyqal!Ho cellqac MHoro TeopeTHKOB cxannasaeTcs oxono 9Toro 

<j:Jeccop A. CanaM noxaaan Hx saM Ha HHTepecHoM .asanoaHTHBe. Sl xoqy 

fionee p8HHIOIO CT8.llHIO STOrO OTKpb!THll: p8CKOn8HH8ll ,0.88 rO.ll8 TOMY H8 

oxaaanacb He o'leHb rny6oxoll. Ha necxa Bbirns.a&IB8eT oxTeT SUa • Sl 

.. - _.:. :___:._____ ________ _ 
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epeHUHIO 6bln npe.llCT8BneH 06WHpHblll H860p HOBblX BCHMnTOTH'leCKHX 

OnbKO ,lln>l nonHbiX Ce'leHHil, HO H .llnR JlHtptpepeHUHBnbHblX, 3TOT H860p 

e B03MO>KHOCTH ,llnll 9KCnepHMeHTBnbHOil nposepKH BCHMnTOTH'leCKHX 

npoaepKB 6yaeT TBK>Ke HMeTb npHHUHnHBnbHOe 3HaqeHHe, TBK K8K 9TH 

BBHbl OnRTb-T8KH H8 npeanono>KeHHH 0 TOM, 'ITO npH'IHHHOCTb B MHKpO-

e <f:>opMy, 'ITO H B M8KpOMHpe, 

CTpHpOB8HHble 3,lleCb KpHBble 38BHC~MOCTH nonHblX CB'leHBil OT 9HeprHil 

B 30 r9a, nOK83blB8JOT, 'ITO 9TH KpHBble He 0'18Hb TOpOnRTCR CnHTbCR, 

oco6eHHO 38MeTHO a cnyqae pacceRHHR K -Me30HOB Ha HyiUloHax, rae 

napannenbHblMH BO BCBM HCCneaoBSHHOM HHTepaane, 3To, KOHe'IHO, Mo

e3Hb!B nO,ll03peHHR 0 npHMeHHMOCTH K8Y38nbHOil TeOpHH, HO ace >Ke ceil

npe>K,lleapeMeHHO C'IHT8Tb0 'ITO 8CHMnTOTHK8 H3MepeHHbiX CB'IBHBil npOTH-

HHRM K8Y3MbHOil TeOpHH H He06XO.llHMbl .llMbHBiiWHB 9KCnepHMeHTanb

.llnR BbiRCHeHHR aToro npHHuHnHanbHoro aonpoca. 

bin nocaRmeH H3MepeHHRM pacceRHHR rrN H NN , BKnJO'laa 6onbWHe yrnbl 

'eTSUHR 9THX pe3ynbT8TOB, BH,llHMO, He MO>KeT 6b!Tb Ceii'ISC C.ll&nSHa 6&3 

blX npe,llCT8BneHHil, HanpHMep, OnTH'IBCKOil MO.llena, B 060CHOBaH!IH KOTOpoJI 

npeaeneHHblil nporpecc, Jlna TonKoaaHHa HeynpyrHx nponeccoa Hcnonb

JlHO'lacTH'IHOro 06MeHa, OCHOBSHHOro Ha aneM&HT8pHOM .ll&n&HHB CTOnKHO

'IeCKHe H U8HTp8nbHble, OK838n0Cb 6onee CTOiiKHM npOTHB RCllb!T8HHa ape• 

O>KHO 6b!n0 npe.anonaraTb, J.1MeeTCa RBKOTOpbll ycnex B B pa3BHTBR CTaTH

a, Oco6eHHO HHTepecHo OTMeTHTb, 'ITO npe.acTaaneHHe o ¢aAp-6onnax 

·le llO.!lTl!ep>K.aeHHa H3 8H8nH38 .aaHHblX 0 HeynpyrHX CTOnKHOBBHHaX 

X SHeprHHX. 

KOH<f:>epeHUKH MHOrHe BH.!lBnH 38p10 HOBOil TeopHH B M8TO.ll8 KOMnneK-

TH Ha.ae>K.a&I ce6a He onpaa.aanH. O.aHaKo caM no ce6e MeTo.a nonrocoa 

.!lpyrHMH Mo.aenbHblMH npHeMaMH UpO'IHO BOWen B 06HXO.!l TeopeTHKOB 

bMa none3Hb1M a Tex cny'laRx, Kor.aa nponecc MO>KeT 6.&!Tb onHcalj 

H8 9TOl! KOH<f:>epeHUHH HCCne.aoaaHHa UOK83b!B810T
0 

'ITO KOMUn&KCHaa nnoc

H8CTOn.bKO nepece'!eHHOil paape38MH, 'ITO no Hell CT8HOBHTCa onaCHO 

My H838.!l CTano SICHO, 'ITO MHp MHKpO'l8CTHU nononHHnca HOB.blMH 06'beK

• Ceilqac HaaecTHo 6onbwoe ceMeilcTao aTHx a!peMepH.blX 'ISCTHU, .aHo 

pb!X npe.acTaanRno y>Ke cepbe3Hoe 38Tpy.aHeHHe .an11 pannopTepoa. 

HHapax 6&mo HeMano Cy>K.aeHHil 0 TOM, K8KH8 H3 •oTKp.blThlX• pe30H8H-
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COB cne.ayeT C'IHT8Tb TBep.ao YCT8HOBneHHhlMH, K8KHe no.ane>KaT ewe npoaepKe, no-BHQH

MOMy, aKcnepHMeHTaTopaM cne.ayeT ycTaHoBHTb Me>K.ay co6oJI .a>KeHTnbMeHcKoe cornawe

HHe OTHOCHTenbHO npaaHn 38'1HCn8HHa CT8THCTH'leCKHX Bb16pOCOB B nO'ITeHHyiO K8T8rOpHIO 

peaoHaHcoa. B ~opoTKOM pe3roMe 6&Ino 6.&! HeaoaMo>KHo onacaTb aero CRTyanHro. Bb!nH oT

Kpb!Tbi HeKOTOpb~e HOBble pe30H8HCbl, pacna.Q810ll(Reca H8 nROH.bl R peaOHOH.bl ( rrp, '""I, rr<a , 

A71 H .apyrae). HeKOTOp&Ie peaoHaHCbl 6blnR •aaKpbiTbl" (ABC) • MHe Ka>KeTca, 

'ITO a He OWH6ycb, ecnH OTMeqy, 'ITO H8H6onee HHTepeCHbJM C06b1TH8M aBnaeTCR no.aTBep

>K.!lBHHe cymecTsosaHHR K8CK8.!lHbiX pacna.aos peaoHaHcoa Ha npHMepe N:/ 
1 

.. N";; 
1 

+ , , 

N~~~ .. N + rr , a TSK>Ke o6Hapy>KeHHe pa.aa peaoHoHoa, pacna.aaromHxca cno>KH.blM 

o6paaoM Ha MHoro '18CTHu ( I< rrrrrr, K rrrrrrrr , rrrr71 H ap. ). 

O.aHaKo C8M.bJM 6onbWHM co6&ITHeM s aTOM Kpyre npo6neM asnaeTCR ycTaHoaneHHe 

nopR.!lK8 B MHoroo6p83HH aneM8HT8pHb1X '18CTan R p830HOHOB, KOTOpoe B no-

cne.aHee BpeMa Ka3MOCb rp8HH'I8lUHM C xaOCOM, ~ RMeiO B BH.!lY OTKpbiTHB 3Ha'leHRa rpynnbl 

CHMMeTpHH SUa .ana cHcTeMaTHKH 'ISCTRn H peaoHoHoa. Bse.aeHae aToll rpynnbl, onHpa-

rome ilea Ha pacwapeHHe noHR1'Ha H3oTonHqecKoro cnHHa H rHnep3apa.aa
1 

noaaonHno He Ton&

KO CHCT&MaTH3BpOB8Tb 'laCTHU.bl B MynbTHnn&T.bl, HO H yCTaHOBHTb 38M&'laT&nbH.bl8 no Kpa

COTe H H80>KH.QaHHbl8 no TO'IHOCTH <f:>opMyUbl .ana MaCe BHyTpH M:fUbTHnneTOB, 

0TKpblTHe ra -ranepoHa OKpblnHnO T80p8THKOB, 

npe.acKaaaHHOe TeOpHell pacmenneHHe Mace '18CTHn, no-BH.!lRMOMy, MO>KHO TOUKOB8Tb B8C&

M8 8HanorH.'IH0 pacmenneHHIO ypoaHeil B 8TOMe BO.!lopo.aa, Bbi3B8HHOMy ·HyneBblMH KOne6aHHaMH 

9J!8KTpoMarHHTHoro non11. O.aHaKo a y6e>K.aeH, 'ITO aHa'leHae aToro OTKP.blTRa cymecTaeHHo 

npeaaoil.aeT TO, KOTOpoe HMeno OTKpbiTHe naM60BCKOro C.llBHra .!lUll T80pHH nona, 

l"fe cnyqai!HO C8ii'I8C MHOrO T80p8THKOB CKannHB89TCa OKOnO 9Toro OTKpblTHa. npo-:

<f:>eccop A. CanaM noKaaan HX saM Ha HHTepecHOM .aHanoaHTHBe. ~ xoqy noKaaaTb aaM 

6onee p8HH1010 CTa.!lHIO STOro OTKpbiTHR; pacKonaHHaa .QBa ro.aa TOMy Haaa.a pe.!l>KHCTHK8 

oKaaanacb He o'leHb rny6oKoil, J.13 necKa Bblrna.ablaaeT OKTeT SUa • ~ y6e>K.aeH, 'ITO 

---·-------. 
-....-_ r1 
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3,lJ.eCb 118.0.0 KOU8Tb I'nyf5xce, no3BOJlbTe Tenepb OCT8HOBifTbC!I Ha :'l/IeKTpOM8I'HifTHblX 

!IBneHif!IX. 3.o.ecb, Ka)!(eTC!I1 He npo11aowno O'leHb !ipKIIX CODhiTifJI, l1ay'IOHife ynpyro~o pacce-

!IHif!l 1J. + p -+ 1J. + p I{ <jJOTOpO>K.O.eHI{!I y + p-+ p + 1J. + ji' DOK83ano, 'ITO 300KTp0Jl<fHa-

-J4 
MlfK8 OCTaeTC!I B GliDe JlO paCCTO!IHifil DOp!i.O.Ka )0 CM I{ 'ITO 1J. -M030H ynopHO He 

HBMepeH pacKpbiB8Tb CeKpeT CBOeJI DODbillOJI M8CChi: pacce!IHHe 

tllfT T8K )!(e) KaK H 30eKTpOH& ! 
1J. -Meaona npoHcxo-

CnenyeT OTMeTHTb HHTepeCHblJI OnbiT no H3MepeHHIO Ce'IOHH!i npouecca p + p -+ (l + ji', 

peaynbT8Tbl KOTOpOI'O YK83blB8IOT Ha CyLUeCTBOB8HHO <jJOpM<jJBKTOpa .0.0!1 BpeMeHHo-no.o.of5-

HhiX nepenaq HMnynbCa q 2 

H.acKonbKO 11 Mor cy.o.HTb, ycTBHOBHnocb 6onbwoe COI'nacHe e HaMepeHHH ¢opM¢aK

Topos HyKJioHos MO)!(tJ.y paanH'IHblMH na6opaTopH!IMH, 

no.o.Tsep)!(LteH TOT Bb!BO.O., 'ITO G en= 0 ' Gmn G = ·G H 'ITO npH 6onbLUHx 
mp ep 

nepe.o.aqax HMnynbca q
2

!jlopM!jlaKTop yohiBaeT KaK 1/q 2 
• 3To yKB3hiBaeT Ha To, 'ITO 

3DeKTpH'IeCKHJI 38p!i.O. HyKDOH8 COCpe.O.OTO'IOH B OCHOBHOM B M030HHOM 0D08Ke, 

B aaKniO'IeHHe 3TOI'O oT.o.ena 11 xoTen Obi o6paTHTb BHHMBHHe Ha H3MepeHHe Mai'HHT-

HOI'O MOMeHTa A -I'HnepoHa, KOTOpblJI oKaaanc11 paBHblM - 0,65..:!;0,35. 

H nepexo)!(y Tenepb l( pa6oTaM no cnaob!M B38HMO.O.OJICTBH!IM, 

Yfay'leHHe CD8DblX B38HM0Lt9l!CTBHI! nOCTO!IHHO DpHHOCHT BODHYIOLUHe peaynbT8Tbl • 

Ha 3TOT paa OCOOOe BHHMBHHe Y'I8CTHHKOB KOH!jlepeHUHH DpHBOOKana paf5oTa, B KOTOpOI! 
0 

6bln o6Hapy)!(eH pacna.o. K 2 -MeaoHa Ha .o.sa 17 - MeaoHa. HacxonbKO 11 MOI'y cy.o.HTb, 

C8M Ollb!T He Bbl3biB8eT COMHOHHl! H OCDH OI'O HHTepnpeTBUH>l DOLlTBOp.O.HTC!I, TO B03HHK80T 

cepb03HOI!Wa!l TeopeTH'IeCK8!1 npof5neMa, HaHf50nee Dp!IMOO DOHHM8HHe 3TOI'O OUb!Ta 03Ha

qano Obi npHaHaHH~ HecoxpaHeHH!i KOMDHHHposaHHol! 'IOTHOCTH H, cTano DhiTb, Heo6paTHMo

CTH 3DeMeHT8pHblX >!BDOHHI!, nocne.O.CTBH!i T8KOI'O XO.O.a .0.90 MOI'DH Db! OK838TbC!I 0'19Hb 

.aaneKo HLlYll.lHMH, B aToll )!(O CB!I3H DbiTb MO)!(eT 6yaeT yMeCTHb!M OTMOTHTb ODhiThi no 

aaxsaTy 1J. -MeaoHoe s !I.O.pax Ca H S YK83biB8IOU.tHe Ha TaKyiO cTenen b 
\ 

8CHMM9TpHH HCDYCK8HH!i Hei!TpOHOB, KOTOpag BHYLU89T TpeBOI'y OTHOCHTeObHO npaBHDbHO

CTH OOWeDpHH!ITOl! TOOpHH Cfi8DblX B38HMO.O.el!cTBHI!, 

K 'IHcny HHTepecHhiX H BB)!(HhiX ¢aKTos, .o.ono)!(eHHhiX Ha aToll KoH¢epeHuHH, cne

ayeT OTHeCTH .O.OK838T9DbCTBO CylUOCTBOB8HH!I DOTOHU!Iana !I.O.epHOI'O B38HMO.O.ei!CTBIHIJ He 

COXp8H!IlOLUei'O 'IOTHOCTb. TaKHM o6pa3oM, cnaob!e B38HMO.O.el!cTBH!I o6Hapy>KHB8lOTC!I BO 

B38HMOLteilcTBHH HyKDOHOB, 

89CbM8 DpO.O.BHHyDOCb H KODH'IOCTBOHHOO H3y'IOHHe CD8DbiX B38HMO.O.OI!CTBHI!, 

8nepBbl9 Ha 3Ty KOH<jJepOHUHIO DpO.O.CT8BOOHbl BOCbMa DOOHblO KODH'IeCTBOHHblO LlaH-

Hhle no OTLtenbHbiM cnoco6aM pacna.o.a K -MeaoHa (K .. 3170,17 +,. - ,.o, nev H .o.p.) 
02 02 -8 

11 H3MopeHo speM>t >KH3HH aTOI'o MeaoHa ( r
02 

•5,00:!:_0,45•10 ceK). CymecTseHHo yToq-

6 

,. 

,,, 
'I' i 

H&Hbl B8pH8HTbl B38HMOLtei!CTBHI! B DOllTOHHbiX Tpex'IBCTH'IHblX p8C08Lt8X 

B38l!M0Ll&I!CTBH>l OK83biB89TC>l BeKTOpHb!M), l:leCbM8 B8oKHblM <jJBKTOM C TC 

CHMMeTpHH !IBD!IOTC!I TO oocTO!ITenbcTso, 'ITO pacna.o.bl K,..
3

, K 
03 

H 17 

onHc&Hbl o.o.Holl o6well !jlopMynoll. l1ay'leHHe pacnaaos A H l:- -rHnep 

H H8 N + ll +" noKaaano, 'ITO fl -MeaoH H sneKTpOH seayT ce611 co 

MeTpH'IHO, 

Ha npoLUnol! KOH!jlepeHUHH BbiCK83biB8DHCb COMHOHHH OTHOCHTeObHC 

CeJ!qac, K8)!(eTC!I 1 y>Ke H9T OCHOB8HHI! Llfi!l 3TIIX COMH9HHI!. 

npo.O.Ofi)!(9HH9 HCCDO.O.OB8HHII C Hei!TpHHHblMH nyqK8MH .0.800 .0.8DbH91!1l 

TefibHble UO.O.TBOp)l(tJ.eHH!I CYW9CTBOB8HH>l LlBYX THUOB Hell TpHHO ( V0 H 

H900X0.0.HMO OTM9THTb, 'ITO UOHCKH npOM9)1(yTO'IHOI'O W -f5030H81 H8 KOTO 

'19Hbl OOfibll.lHO yCHOH!IJ npHB90H K BblBO.O.y, 'ITO T8KOI'O 0030H8• B 0008CTH M 

He cymecTsyeT. 

nosTOMy nepe.O. T9M11 1 KTO 6y.o.eT H8CT8BB8Tb H8 Lt80bH&l!WeM npO.O.• 

llOHCKOB BCT8H9T y)I(Q H9 CTODbKO H8Y'IH8!1 npo6neMa, CKODbKO LlHDDOM8TH'l 

8TOMHylO KOMHCCHIO CBO&JI CTp8Hbl B H90DXO.O.HMOCTH CTpOHT90bCTii8 6onee 

pHTenell, H9)1(9DH cymecTByiOLUHe. O.o.Haxo 11 .o.yMaiO, 'ITO Mbl see y6e)!(.o.e1 

HX HY)I(HO CTpOHTb H HQ TODbKO pa.O.H DOHCKa W -MeaoHa. 

)i yoe)!(LteH T8K)I(9 ll B TOM, 'ITO Mbl CTOHM H8 DOpOI'E!' I'nyf5oqai!LUI 

peeoniOUHH, KOTopa>t, KBK STO scer.o.a cnyqanocb H pauee, nosne'leT aa co 

B T9XHHKe H B )!(li3HH '19DOBe'leCTB8, 

Bonee 

Mbl y)l(e He 

TOI'O, pe3yfibT8Tbl STOll KOH<jJepeHUHH, K8K MRS K8»COTCH, DOLl~ 

TBK aaneKH OT H8LU9l! OoU.tell U9Dll - OTKpb!TH!I HOBbiX DpHHUHI 

ynpBBD!IIOUlHX MHpOM 309MeHT8pHblX '18CTHU • O.o.Haxo cxenTHKH MoryT aa• 

Bbi eeposnno npasbi, H Mbl coeceM 6nH3KH K uenH, ecnH TODbKO Mbi eaeM 

aanpasneHHH ••• " ~ 

,.. 

7 
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Tb rny6n<e. nosB0.11bTe Tenepb 0CT8HOBHTbC.sl HB 31I€KTpOMBrHHTHblX 

K8)f(€TCSI1 H9 IIpOH30illnO Ol.J9Hb SlpKHX C06biTH.tt. l13ytfeHHe yrrpyl'Of'O pacce-

p If <jJOTOpO}K,lleHH>I y + p + p + fl + ii nOKB3ano, 'ITO 3flE!KTpO.U<Hia-

-14 
CHne .UO pBCCTOHHHH nOpH.UKS 10 CM H 'ITO fl -Me30H ynopHO He 

'aaTb ceKpeT caoeit 6onbillOti: Macchi: paccesHHe 

H 31I8KTpOHa ! 

fl -MeaoHa rrpoHcxo-

9TKTb HHTepeCHbiit OilhiT llO H3MepeHHlO ceqeHHSI llpouecca p + P ..,. 1.L + ji 
1 

oro yKa3biBaiOT Ha cytuecTaoaaHHe tpopMtpaKTopa .unH apeMeHuo-no.uoo

• rrynbCa q 

Mor cy.uHTb, ycTaHoaHnocb 6onbwoe cornacHe a H3MepeHHH tpopMtpaK

e}K.uy paanH'IHbiMH na6opaTopH>!MH, 

H TOT BhiBO,ll 1 qTo G en:= 0 , Gmn = Gmp == 'G ep H liTO npH 6onbWHX 

Ca q 
2 

tPOPMtPSKTOp y6biBSeT KSK 1/ q 
2 

• 3To YKS3b!B8eT Ha TO, 'ITO 

!t.U HyKnOHS cocpe,llOTO'IeH B OCHOBHOM B Me30HHOM o6naKe, 

e 3TOrO OT,llena It XOTen Obi oopaTHTb BHHMSHHe HS H3MepeHHe MSrHHT-

A -rHrrepOHa, KOTOpbrl! OK838ITC!t paBHbiM - 0,65.:!;0,35, 

Tenepb K pa6oTSM no cna6&IM B38HMO.Uel!CTBH!tM, 

6biX eaaHMo.ueikTBKl! nocTO!tHHo npHHOCKT aonHyiOUJHe peaynbTaT&I • 

e BlfHMaHKe yqacTHKKoe KOHcpepeHuHH npHanexana pa6oTa, 
0 B KOTOpOl! 

cna.u K 2 -MeaoHa Ha .usa 
" - MeaoHa, HacKOrrbKO 1t Mory cy.uHTb, 

COMHeHHl! H ecnK ero HHTepnpeTSUH!t nO.UTBep.UHTC!t, TO B03HHKSeT 

eTH'IeCKaH npo6neMa, HaH6onee np!tMoe noHHMSHHe 3Toro onhrTa oaHa

HecoxpaHeHH!t KOM6HHHpOBSHHOl! 'IBTHOCTH H, CTano 6b!Tb, Heo6paTKMO

HBrreHHil. nocne.UCTBH!t TSKOPO XO.US ,!len MOrnH Obi OKS3STbCH O'!eHb 

B aToll )i(e CBH3K 6&ITb MO)!(eT 6y.ueT yMeCTHbiM OTMeTHTb on&rT&I no 

30HOB B !t.Upax Ca H S yK83biB810UJHe Ha TaKyiO CTeneHb 

BHHH Hel!TpoHoa, KOTOpag BHywaeT Tpeaory OTHOCHTerr&HO npaBKilbH~
TeOpHH Cna6&IX B38KMO.Uel!cTBHl!, 

peCHb!X H BS)!(Hb!X !pBKTOB, .!lOITO>KeHHb!X Ha 3TOl! KOHtpepeHUHH, cne-

3aTerrbCTBO CyUJeCTBOBSHH!t noTBHUHana !t.UepHOrO B3SHMO.UeilcTBH"J 

OCTb, TaKHM o6paaoM} cnao&Ie B3SHMO.ziel!cTBH!t ooaapy>KHBSIOTC!t BO 

KnOHOB. 

HHyrrOCb H KOITH'IeCTBeHHOe H3y'leHHe CflSObiX B3SHMO.UellcTBRl!, 

He 

Ty KOHcpepeHl!IIIO npe,llCTSBrreHbl BeCbMS nonH&Ie KOITH'IeCTBBHHbie .!lSH-

cnocooaM pacna.ua K -MeaoHa (K + 3~rO," +17 - 17°, nev H .up.} 
02 02 -8 

"H3HH 3Toro MeaoHa ( r 02 •5,00!,0,45•10 ceK). CywecTaeHHo yToq-

6 

-

HeHbl B8pH8HTbl B38HMO.UeJICTBHl! B nenTOHHblX TpeX'ISCTH'IHblX pacna.uax (aapHSHT 

B38HMO.ll8JICTBHII OK83biB8eTCII BeKTOpHb!M), tleCbM8 aa»<Hb!M cpSKTOM C TO'IKH 3peHHII 

CHMMeTpHH IIBITIIeTCII TO 06CTOHTerrbCTBO, 'ITO pacnS.llbl Kll
3

, 

OnHC8Hbl O.llHOJI' ooweA cpOpMynoA. J.1ay'leHHe pacna.llOB A 

K .a H 17 MoryT o&ITb 

H :E- -rHnepoaoa Ha N + e + " 

H Ha N + ll +" 

MeTpH'IHO, 

noKaaano, 'ITO j.1 -Me30H H aneKTpOH Be.llyT ce611 coaepweHHO CHM-

Ha npownoA KoHcpepeHuHH Bbl.CK83biBSITHCb COMHeHHII OTHOCHTerrbHO npaaana t1s a £'lQ, 

CeJ!qac, KS>KeTCII, y>Ke HeT OCHOBSHHil Jlflll 3THX COMHBHHJI, 

npo.llOIT>KeHHe HCCITe)lOBBHIIil C Hel!TpHHHblMH ny'IKSMH Jl8ITO JlSITbHel!wKe H OCHOBS-

TerrbHble no.llTBep>KJleHHII CyUJeCTBOBBHHII JlBYX THnOB HeJ!TpHHO ( 1/0 H 1/ 
ll 

, HaKoHeu, 

Heooxo.llHMO OTMeTHTb, 'ITO noHCKH npoMe>KyTO'!Horo W -ooaoaa, Ha KOTOp&re o&rnH noTpa

'leHbi OOflbUJHe YCHITHII} npHaenH K BblBOJlY' 'ITO TBKOro 0030HS· B oonaCTH Mace < I ,6 raa 

He cywecTayeT. 

noaTOMY nepe.ll TBMII, KTO oy.lleT HSCTSBBBTb HS JlBflbHBJIUJBM npOJlOIT>KeHHH 3THX 

noHCKOB BCTSH8T y»<:e He CTOilbKO HBY'IHB!t npooneMS, CKOflbKO JlHITITOMSTH'IeCKSII: yoe.llHTb 

STOMHyiO KOMHCCHIO CBOeJI CTpSHbl B HeOOXOJlHMOCTH CTpOIITerrbCTBS oonee MOUJHblX yCKo

pHTenell, He>KenH CYUJBCTByiOUJHe, 0JlHSKO II .llYMSIO, 'ITO Mbl BCe yoe>KJleHbl B TOM,. 'ITO 

IIX Hy>KHO CTpOHTb H He TOflbKO p8JlH noHCKS W -MB30HS, 

li yoe»<:)leH TSK>Ke H B TOM, 'ITO Mbl CTOHM HS nopore rnyooqallwell HSy'IHOi! 

peaomouHH, KOTopaH, KaK 9TO acer.lla cnyqanoc& H paHee, noane'leT 38 co6oA Hoayro snoxy 

B TBXHHKe H B >KH3HH qerrOBeqeCTBS, 

6onee TOrO, pe3yilbTSTbl 3TOII KOH!pepeHUHH, KSK MHe KS>KeTCII, no)lqepKHBSIOT, 'ITO 

Mbl y»<:e He TSK JlSrreKH OT HSUJell OOUJell uenH - OTKpb!THII HOBblX npHHUHnOB TeOpHH, 

ynpSBITIIIOlUHX MHpOM aneMeHTSpHblX 'IBCTHU, 0JlH8KO CKenTHKH MOryT 38MeTHTb: • .[la, 

8bl aepO!!THO npSBbl, H Mbl COBCeM OITH3KH K uenH, ecnH TOflbKO Mbl e)leM B npSBHflbHOM 

uanpaaneHHH ••• " i 

---· 
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H no.oowen K KOHny csoero o6aopa H snonae noHHMaiO, 'ITO OH .oaneK OT cosepwea

CTBa. Cne.OySI H8MB'I810Wellcg TpB.llHnHH S1 He ynOMHHan HH HMBH, HH na6op8TOpHll, HH 

.ll8>Ke CTp8H, B KOTOpbiX 6binH BbJnOnHeHbl Te HnH HHbiB HCCnB,llOB8HHS!, nyCTb C03H8HHe 

TOro BbiCOKOrO .Oyxa KOnneKTHBH3Ma, KOTOpbii! H8'1HH86T p83BHB8TbCII B COBpeMeHHOJI 

aayKe, aaMeHHT MenKoe TWecnasHe, KcTBTH, sTo 6y.oeT no.oKpennHTb aa.oe>K.oy qenose

'IBCTBa H8 B03MO>KHOCTb nyqwero 6y.oymero. 

• . ··- --- ··-·. .. ... --··· ___ ,.,, .... 
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CnacH6o aa BHHMSHHe, 

PyKonHcb nocTynHna a Ha.oaTenbCKHll OT.llen 

20 asrycTa 1964 r. 
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