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§ I. BBenemie 

B &ToM coo6iitemm pacciiUiTJlRBaiDTCli--HeKoTop!:le npo6JieM!i 

qmsmtit BJI6M6HTapHHX '3:8CTmt, KOTO~e' ripe~CTSBJvilDTCsl MHe BaJKHeihmr-

MH. 

poeT He Bcer.I(a II«)JreT oTBe'l:aTI> HHTepecaM Teop:RH. _ 

d .zw~oA -~~~~ n. T~o~THKH·.·Mor;; -~e~; nocTaBHTJ> T~e 
·.-·· '· ~-.- .. :: .-·,.--··~ ..... , ...... :' •. ~ • .• •. : .. ·:·:~ .. £-· 

npo6Jier.m, ItOTOpue HeJil>SJ! peaJIHSOB8Tl> mi Ha KB.KOM peaJil'!CTl'l'l:eCitOM 
~~~, ..... ·:_· ·7· ·, .:...!"" ·~-·- •• -~-~, .... ·-·: .. ·~. ;~ • '.· : -:. ~~ .~.:·- ' -''!··· 

YCKOJlliTMe. 
;-: ': r ,. .~ • 0 0 '-. ~ 

x) ,, ; '·- .. -"-- : . .. . : .. ·. _· . . . . ., . ..__ ., . 
I'pynna COCTO!IJia :HS .I{.H. EJro~eBa,, C.C. TepnTeiiHa, r.B. Eqla- ·· . '_... ' . ·, . . . . ; __ ... ;. . . . ·~ _,,,., ~ .. . . .. . . . 

MOBa, A.B. l!t:PP,3MoBa~ B.r. ~eBCitoro, A.A. -l{oMapa, B.A> MaTBee:Ba, 
• • "' • • J< .. ~ .~. -· • • • .- ,' ~-: • • 

B.A~ MeiitepiitOBa, P.M. Myp~WIHa, B.H. Orl'leBeD.K ro H A.T. mmumoBa. 

CM. ny6Jmita~ .I{.H. EJroxrumeB, A.B. EqlpeMOB, P.M. My~. . . . . ' . 

Ycm, .mg, 259 (1973). 
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B noCJie.zume ro~ m c,n:eJiaJIII 6oJildlloii mar B PlSB:HTIDI yctto

pRTeJieR.y Hac B CTpaHe H aarpaHHUeii. lloSBOnDTe HallOMHHTD OCHOB

HHe ,n:aHHHe, CID1,II;6T6nDCTBYDitHe 06 3TOM pi3BHTIDI : 

YcKOpnTenD npoToHoB B Cepnyxone 76 Thn , 

2 X 28 I'aB., 

400 ThB., 

BcTpe'!Hlle nytiKR npoToHoB B UEPH•e 

YcKopRTe~ npoTOHOB.B EaTaBBH 

MeaoHHrui cpa6p:Hita (Jioc AJraMoc) 800 Man. (BUcoKa!l HHTeHCHBHOCTt.). 

.HcHo, 'ITO B .n:ant.He:il:meM 6y,n:eT TeH,n:eHD;WI cyl!leCTBeHHo nepemarnyTt. .n:oCTnr 

nyTue npe.n:e~. . 

B EaT~mm npe~oJKeH<j .n:anD~e:ll:mee npo,n:Bl:!lKeHHe K aHeprHH ro3ra~. 
~ - ' . . . ~ 

B EpyKXeBeHe npoeKTHpyeTCil cncTeMa BcTpe'!HllX nytiKOB 2 x·200 ran. 

B UEPH' e HaMetieH ycKopRTeJII. Ha 300 ran. HHTepecHllH npoeKT Bll.ll:BH

HYT B CTempop,n:e, r,n:e npe~o~araeTCil BCTpetiHJ:tli llYtJOK llpoTOHOB 

70 I'aB c llYtJKOM a~eKTpoHOB r4 ran (60 ThB B CRCT~Me UM). B Cepny

XOBe o6cy~aeTCil YCKOplfT6nD C 3HeprKeii ,n:o HeCKOnDKHX e,n:KHHU I03 

ran. B KpacHoii Tiaxpe HaMetieHo coopyzeHHe MeaoHHoii qa6plfKH ~ . ~ ' ;• . . 

HeiiTpRHHllX HCCJI6.1l:OBaHRH. 

TaKOBll TenzteHUHH; O.n:HaKO B 3TOM ,n:OKJIB,I(e JI He npe~omraiO 

o6cy~aTI. HaCKO~I.KO pe~HH 3TH npoeKTll. 

§ 2. HecKo~t.KO o6mKX 3aMetiaHHii 

B ~HeHilleM JI cocpe.n:oTotiyc:r. Ha i{l!aRtiecKHX npo~eM8x. B 
aToR cnaaR JMeCTHO HanoMHRTt. aaMetiBHHe E. BHrHepi o6 aTazax Hay

K:H. CaMllR BepXintil aTaiJt - 3Tallt n~OB ( OCHOBHHe CRMMeTpmi. Mil

pi, npmmmt OTHOCRTeJII.HOCTR R T.n), KOTOplle JIBJIIDlTCil OCHOBOii Bceit 

HameR HayK:H. 3aTeM ~eT 3Tallt 3aKOHOB (Hanp:HMep,SBROHH TeOpiDI 

1\faKcBeiDilf; 3aKOHH ~po.n;imaMWGI R T.n) •. CaMI:Iii HRZliRit 3TSJE - o6-

pa~OBaH JIMeHWIMII R MO.Il:eJIHMH STRX JIBneHRI (HanpRMep, OnTHtieCKa!l 
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MO.Il:eJlD Hj'RJIOHa). 

~6anee r~6ottRe.npo6~eMH OTHO~TcH It B6PxH6MY aTaxy. 

B To ae npem npHHIJ;am JIBJIIU)TCil. HaH6cinee cToiban&i, mm6o~ee 

KOHC6PBaTHBHHMM. 0HH JIBnHDTCil OCHOBOH BC6X HamHX npe,n:cTaBne-

HHH II, ecTeCTBeHHO, MeHSDOTCil MC,JVIeHHO. . . . . . . y , 
• ' I . 

KallteTClf O'l6HD BB.ll!liHM llOCMOTp6TD ItaK:He MOryT 6llTD "nepeBMU", 

rOBPff JI3llltOM ant.UHHHCTOB, C BllCOTll KOTOpux MOXHO YB~6TD HO-

Elle cTpaHll - MI'Ip iio:Bux · JIMeHHR n non'ux 'npRmUmOB. Ilc- . 

TOpHll ,n:aeT HaM He MMO npHMepoB •. ATOMHaH. i{HS:Hita II cneKTpoCKOllHll 
. ~ . 

aTOMOB 6~ B.nepBOH '!6TB6PTH STOrO CTO~eTIUI orpoMHHM naneM, 
• ' . !"· ' ••. ' : • • ', 

KOTopoe paapi6a~oct. i{l!a:HitaMR, .n:a n ceiitiac oHo HeHctiepnaHo. 

Ho BOT PeaeplJop,n: o6pi~ B~e Ha r:J.- tmCTHUU ~ Ha OCHOBe ·. 

HX :H3YtJ6HHll OTKJWI npHHtiHnHant.HO HOBYIO HaYKY.-. HayRY 06 aTOMHOM 

JI.n:pe. 06paTHBWHct. K iiaytie~ ~cceR:HHll rJ.- tiac-imioH ~rny~ oT 

SHeprmt llOp!Wtac ,n:eCilTKOB 3,8. K 8H6prHIIM nopa.Iirm M!iMHO~ 3. 9. 
. ~ '' .. 

lJ'aCTO npl!XO,n:HT B ranony: He CJIHWKOM ~ MHOX:O CTaBHTCil 

8KCll6plfM6HTOB, KOTOJlle npH 6o~ee ~HOM · paSBRTIDI YCKOpHTe.:... 

~eit H COOTB6TCTBJDm6M paSBRTHH TeopiDI MOr~ 6U OKaSaTI.~ :HS~- .· 
. . ~· . 

MH. 

B3JIB Ha ce6a npo6~eMY o6cy..n:eHHll nepcneKTHBHHX npo~eM, 

· HeJII.SJI He OT.Il:aB.aTI. ce6e OT'leTa B TOM, 'ITO npe,n:cttaSaHHll. TaKOro 

po.n:a MOryT oxaaaTI.CSI Bect.M!:i WUDOSopHID.m. aro - ~HeiiHoe nporpaM

MHJ>OBaHKe :H llliTI. ~eT MOryT OitaSaTI.Cil y711.6 60nDWHM CpoKOM. Hac 
. ' . . 

MOrYT ~TI. Henpe.n;BH,n:6HHOCTR. 

M:l npn~ K · onpe.n:e~eHHoit Ko~e~, · xapaKTepHoit .n:.nii' 
i{JHSHKR, HO ec;I. . .n:pyrRe HayxH _: BCTpOc'fJH3Wta, 6HMOrmi, .KOTOIUe, 

BllHyx,I(eHH ytn'!TllBaTI. 3BO~ HSYtJaeMUX 06'I>eKTO_B. Mll cpRSHKR He .. 

nplUlll~ K TaKOMY B3rJili.ItY Ha B61!lH. Ho Be,n:t. He HCKJIJO'l6HO, 'ITO TOT 
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BaKyj'M, ll3 ROTOp:>ro Mil li3BJie:KaeM tJaCT:mJ;U, JIBJif!eTCJI ,pe3yJil>T8TOM 

aooJII6urn.r Bce.nemmii Ha prume:ii cTa,Jzylll ee pasniiTllll. H npno2Ky 
·. . . ···- . ., 

3TO Rait lipiiMep B09MOlKHl1X HeOliGI,I(aHHOCTeii , KaCaJOil!llXCJl HaiiiliX OCHOBHllX 

RoHUemum. 

He saxo.na TaR .l{MeKO, MH. _ cocpe.r;oTo~ a~s 6y.n:yiilero Ha 

.l{aHHWC Hamero npeMeHII n Ha .l{Byx HanpaBJiemmx: Ha @isiiKe MaJl11X 
. ' . ' ' . . . ~ ~ . ' 

paCCTOIIHllii MeJIUtY tJaCTllU8Mll ~. COOTBeTCTBeHHO, Ha 60Jil>I!IliX nepe-. . - : : . . . . . •' . . : . ~- . 

,l{aqax l'IM!IY~bC8 II Ha noHcKe l!O~ tJaCTIIU. 

· ' '§ 3. cmsl!Ka' MaJillX ·paccTOilmrll 

B 3TOM Kpyry JIBneHIIii MU MO~eM ~OCT8Bl!Tb.BOllpoC 0 cymecTBO-

namm HeRoii "a~eMeHTapHoii Mlillll" a ( ec.nH ~OJII,90BaTbCJl npiiM,TOii 

TepMO,I(IIH8Mr<IKO:ii) • Ceiiqac 6wro 6u Heo6ocuonaHHHM BitJia.InlBaTb B _Hee 

nno~e onpe.l{e~eiiHI:lli cpasmecrorii cMHM_. 

EMU rODOpl!Tb 0 cneRyJlliUiill,KOTOpBH HaM 1!9BeCTHB. 1!3 Teopmr_, 

TO mi,IJ;Ho, qTo TaKall .n;.mma MO~eT IIMeTb conepmeHHo pa9JmtiHllii <lirsu-
• • .; I . 

qecrorii cM!lM. Tart, uanpUMep, B HeJil!Hefmoii Teopmr nom ecTb HeRo-

- Top!lli MacmTa6 nOJlli ~ • 

EMH yqecTb cymecTnonarme :meMeHTapHoro sa_Illl,l{a e , To nos

- HllKaeT li Macm_Ta6 ,ItJiliniH , a = ~ • 
3JreMeHTapHall .n;.mma a MO.llteT IIMeTb reoMeTpuqecROe 3Haqe

mre. B Teopllli CHaitl{epa KBaHTOB~HHor~ npocTPaHCTBa ~~a ~on-
pe.l{eJllleT Rpumrauy IIMny~:&cHoro npocTpaHcTna. HrutoHe~, He nCKJllOqe

Ho, qTo B006me HeJil>3JI TO'IJHO onpe.l{eJlliTb ROOp,l{l!HaTU 'IJaCTl!U• Tor,l{a _ 

B03ID!KaeT npe.l{CT8BJieHHe 0 CTOX8CTuqecROM npoCTpaHCTBe li ~Ha 

ti onpe.l{eJllleT MacmTa6 Heonpe.l{e~eHHocTH B Roo~aTax qac~ 

TJiii~ L! X ::t Q: ~ Eb!Tb MO~eT HaH6o~ee o6me MO.lKHO C:Ka38Tb, 
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qTo a~eMeHTapHaJI ~a t%· eCTb Mepa TOH oMaCTll llpoCTpaHCTBa

BpeMeHII, B KOTOp:>ii HapymaeTCJI llpllHfiT~ ii'coBpeM~illib~ cpH3HKe npHqnJi-

HOCT:b. 

Bcie' ai~"no:Ka oMacTb ieopeTIIqeclOOC noncKon. BruKH:ee To, 

qTo HMemca ~Ba ~aTa _ ·Ha 9Bffime a~eMeHTapHoii .u.IDnm,. ROTOpue 

MoryT ·-- 6u.rb nocTpoeini IIs yHIInepca.iliirnx ioHCTaHT, tiic.fo · cpeHoMe- · 

HO~OrRqeCIGI, 6e3 CC~ Ha Ka~D60 TeOpeTmecRyro ROHUenl~HIIl • 

0.l{Ha ll3 3THX .n:,mm eCTb .n:,mma, CBft38HHall C rpaBIITan;nefi 

- . -3:t 8r. ~'A 
a= A 9 = f, c~ 

= 0, 8 2 •1 0 ' -C;M';' 
(I) 

cBftsaua c Teopiiefi (s.l{ecb k- nocTOIIHHaJI THroTeHHH). Bropa11 

Ma6oro B9aiiMO.l{eficTBWI crep.m·HopaBHa:--

. a =A . c:·('GF ~ 2)Yt =· o s s ·tO-t~. 
. - ·F· /f.p·· ' . (2) 

(s.l{ecb 4 ... ~~.ncT_~~ia -~~. n?p - Macca :·HYMO,~a). 
ECD BTH YHIIBepcMbime· ,ItJiliim IIMeiOT @i3RqeCROe 9HaqeHHe, 

TO ecTeC;BeHHO O~~;b nepe~~~ B XO,l{e -~3Hqec100C HnneHHil: B 

o6~acrn, KOr~~ auepriiH qacTIIU W , YMHO.llteHHall- Ha ~Y eTa-
~ • - " : \ :_1_: • •' . '~ < • • • .' ' ' • .. • ... ~ 

HOBRTCJI 6om>1ne I: 

Wa->1 ·' (3) 

a) . I)?aBHT8UHH -

06paTI!MCll K nepnoft B03MO.lKHOCTli'_; It rapBIIT8ll;Hl!.··MOlltHO BllC-

Ita38Tb ~He. MaJIO. cep:be3ImX apryMeHTOB · B nOJIWY TOro B3rJlli.l{8, ~0 

rpaBHTan;nH MOEeT IIMeTb onpe.l{eJlliXX!lee -3Ha'IJeHHe ;D;.1lli · noHIIMamm cneR

Tpa M8CC a~eMeHTapirnx qacTHU. Ceiitrac MHOI'l!e TeOpeTmm pa60TaJOT . 
H~ aToll npo6~eMOil. 
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IY ~ liOliCK HOBHx tiacT!!i:t 

&.nn Ha"<IaT:& ·c IiameHee -~~em~:&HHX niX>6JieM; :To ~pel!,Ite. 
Bcero CJie,I(OBaJIO 6u ~~aT:& rui· BamiOCT:& nsy-qemm crieK'i-Ja BeKT6P-

HHX M830HOB. KaKOB UX cne:Krp? KaKoBa HX poJI:& B CBil3H SJleKTpoMar

ml;~ofo;;U C~~Horo B3BUMO.zie~~TBM. Y~e· ce~ac U3B8CT~ niXll~ec:.. 
cH Tl!na ·v:· 

e-+e+ ~.P(HA!A..P')- ji+ji- (MAV\ lT+ji-1i-tJ\-) 

H T.ll. Ha .IISHKe ,llllarpaMM!i <l?eiiHMaiia STO rJiaCHT: 

).+ 

e y,-

,UaJiee CJie,!(yeT YKB38T:b TIIX>6JieMY IIpoMel!yTO"<lHOI'O 6030H8 (" W- 6o-

30H).'Bonpoc o· cymecTBOBaHHH aToro_6osoHa :HMeeT IIpmiUHIIU8JII>Hoe 

3Ha~eHHe .I(n.II IIOHHMUHKff .I(HHaMHKll cna6oro B3al!MO,I(8RCTEM.II. B .CJIY"<Iae 

cymeCTBOB8Hllll TBKOro 6030H8 , B03MOlltHO , "<ITO CJI860e B3aiDIIO.r(efiCTBl!e 

n He 6y.IteT pacTit .Ito cBoero ·. yHHTap:Horo npe,IteJia. ' B ~mitt cMsn 

BtllKSH BOIIpoc 0 ero Macce. no COBpeMeHHHM .ItaHl!liM TBKDI'O Csosol!a 

c M8CCOH mw< 5ns He o6HapYJKeHO. Ec.ii:u ero Macca COCTam!T COTHH 

faB, TO ero BJIHHHHe Ha CJia6oe B3aHMO,IteHCTBHe He 6y,IteT CYIIISCTBSHHO. 

Cpe.I(H 6oJiee 06l!IHX BOIIpoCOB, OTHOCillltRXCil K CIISKTpy 3JI8M8HTap

HHX 'racTIIU Moimo JKasaT:b Ha :Bonpoc o cymecTOOBaHHK Bepj:Heft 

rpainru;u MBCC 3JI8M8HTapHHX "<l8CTIIU (cymecTByeT JIH "MBKCID.Wil" liiJili "' 

HeT?)' B tiacTiiocTHi eCJIH BpeM!I Jm:JHH "<laCTim ciaHeT M8JibiM ("<ITo 

BOSMO'lKHO C poCTOM cna6oro B3aHMO,I(8RCTBM) Ta:Ki!M, "<ITO·nmpmia r 
CTaHeT CpaBID1MOH C MBCCOH "<laCTl!Il;H /';{ , TO "<laCTima nepecTaeT cy-
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mecTBOB8T:& KaK cpn3ll"<l8CKH peaJI:&mlH 06T>eKT. Bonpoc 0 .cymecT

BOll8HliH. npe,IteJI:bHOH M3._ccu M aJieM~;;ap~ ~~CTIIU HMeeT. npHH

~HoeaHatieHHe:~ ECmt T_£lKO~_IIpe,ItM cym~~B;~T, ~o JI~KBJI:b-
Ha.II ~eopM poJI.II ~OJilKlia liMST:b rpalll'ley _npl!Me~OCTII, . B03HliK810-

l!IYD B cHJiy orpaHl!"<leHM·To"<lilocTH onpe,IteneHnH Koo~a~ B~oil. 
.. , ~- ·.·. ... . _., .·-·-,_ ·::·;:c , . , .. ,-.. . _ .. 

~X=~· . 
lJOCJie.I(HHH BOllpoC, Ha KOTOpoM .II XOTeJI 6U OCTaHOBliT:&Cil - 3TO 

aK:JOTl!"<lecKUe tiaCTl!Il;H. K 'Ill~ liX MOryT 6HT:b OTHeceHH KBBPIDI 

(wm "II~pTOHH,;)~ OTH "<l8CTiirtll' 6HJIH npe,ItMElTO¥ IIOH~Ka BO MHOrliX 

Jia6opaTOpll.IIX. lJOKa · MOlltHO · yTBeplt.l(aT:&, "<ITO- CB060,I(HHX KBapKOB C 

Maccoft<5~7!is He Hai\D;eHo. ~ Bcer,Ita C'IHTaJI, "<ITO llCKBT:& KBaPKll 

B BBKYYMS STO TOl!e, 'ITO llCKaT:b. cpoHOHH (KBaHTH 3ByKa) B IIJCTOTe. 

OTO YTBepJK,IteHHe 60JI:bllle OIIllpae'!'C.II Ha llHTym.tmo .ll He .IIBJI.IIeTCil ,I(OK8-

3aHHHM. IJoaTOMY MOlltHO IIpo.I(OJDKaT:& liCKaT:& KBapKI~, KOMY STO Hpa

BliTCil. 

TaKXe 11s TeoperUtiecKHX coo6pa~eHHil ~paKOM npe,ItCKaSH

BaJICil MarHHTHHH MOHOIIo.iu, ( TaKllte IIOKa He06HapyJKeHHHil, CetieHHe 

MeHMie (: /0-:'to+f0-~~1.) li BeC:bM3. Bepo.IITHO, He CYJileCTBYJOI!lllH B .. 

IIPHIX>.Ite •. 10 •. lli:Bimrep npe.itnOJiolKHJI _ oosrvroJKHocT:& cymecTBOBaHM 

'
11.I(HOHOB" - "<laCTim_ C ,Itpo6HHM MarHliTHHM 38p!I.Il;OM, C IIOMOIII:b!O KOTO~ 

Ha,IJ;e.IIJIC.II ~6T>.IICHHT:b CHJI:&HHe B38UMO,I(8HCTBM. 

• 06e BOSMOlKHOCTll -. MOHOIIOJII. .I(HpaKa li ~oHH lllmmrepa npe.It-:- . · 

• CTaBJI.IIIOTCil MHe BSC:O_Ma :COMffil:TeJI:bl!llrv1lf• 

Crto.pee . Ex CJie,!(yeT pacCMBTpl!BaT:b KaK lJJIJIIOCTpauHIO BOSMOlKHOC-
-· • ' - > • ~· • •• • ' • • • - - ' 

Teft.TeOpmi. 

~-3KCIIepl!MeHT8TOpoB STO HaMeK Ha B03MOlKHOCT:& HSOlltl~aHHOC

Teft H HOBOCTeil B MHpe 3JI8MEIHT8pHHX "<laCTim. 

9 



! 

ECJm rpaBRTawm .n:eiicTB:I'!Te.li1>HO OKaJ[eTCSI cymecorBeHHoii, TO.· 

MaCmT~6H, ROTopue llp:l'l,n:eTCSI ·RsyqaT:D H8CTOJI1>RO MaHH,·~o He06XO-

,n:HMUe . .,n:Jifl 3TOH UeJm YCKOpRTeJIH. BHXO.IQIT sa paMKR ItaRRX-Jm60 '• · 

pasYMHUX npe.n:no~o~eHRii. 

·, -en c~a6oe BsaMMo.neiicTB:I'le • BTo paa-· wnma f)l "" AF · ~m;,:eT 6HTI>_ 

BeCbMa BepoRTHHM RaH,n:H,n:8TOM. HsyqeHRe COOTBeTCTBY~ MaCmTa60B 

Tpe6yeT. YCKOpRT~eii,' KOTopue ~TCSI pean:DHUMR ~e B He,n:aneKOii 

nepcneK.!~J:l~· 

Elite; B 1957 ro.n:y H _llpeNJOlltM KpRTepaii CMH BSEU!MO,n:e:licT;BID!, 

OCHOBamruii Ha COllOCTaBJieH:I'IR MOTHOCTR RRHeTJifl!eCKOS! SHep!'liH £ 
C MOTHOCT:Dl!J aHep:rnR .. B3EIHMO,ll;eilcTBM W' , .. BO BpeMll CT~OBe- .. · · 

HID!· qacT:I'lll. · :•-, 

Cor~acHo aToMy KpRTepmo .:BsaRMo.neilcTBRe: CR.7I1>Hoe, ~- eCJm 

IW l>> € 
(4) 

B npoTRBC>Ii:o~oliHo~ ciiy,me oHo - ~a6oe. PaccMOTpeRHe BsaRMo,n:eil-

CTBmt STOii TOm spemm npHBO,n:RT K BHBO.n:y. ~0 BSa~.n:eicTBRe 
. . ··.. • . • --· • •. .2. . ·. 

nocpe,n:cTBOM MesoHimx no~eit · (KoHcTaHTa Bsanm.n:eilcTBRH i~e ) np:a 

Bcex aHep:rnffic ils.~.n:elcTBynitHX"qac~:l'lll 69Tae·T~ c~I>HHM, . B . 

~~~e · Kp:aTe}lKil (4). > 

&eRTpo~rmrrHO~ ':BS~IOO,n:eitcTB~? <~oHcT~H~li rJ.c ~- >. oRasuBaeTca 

B TOM ite cl.m~e Bcer.n:a ~a6iw •.. H, lffiitonen, Ma6oe BSa'm.ll,n:elcTBHe 

(KOHCTaHTa BSam.i>,n:eitCTBHll -~~-- 0:.>.'.;_·0~;ul38~T~ -~~~!m ~~ 
sHep~ i!acTmi B ~neHTpe uacc W<~ ~ = 300 ~B, Ho- npH W_ , 
cpaBHRMoM c W F , ~a6oe BSaMMo,n:eitcTBHe cTaHOBRTCSI cwir.lmM. B 

tmcTHocTi', oRo lia'IRHaeT npe:Boexo~:b BSam.t5;ieitcTBR~ a~e~PoEJ;'-
:> ·.: -·· • 

HHTHOe. 

~ 8TH TeOpeTJifl!ecKRe BHBO,n:H llO,ll;TBep~TCSI TO, STO 6y,n:eT 
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MMeT:D !lJyn.n:aMeHTan:DHoe sHa'leHRe ,ItJI!i TaKOii npo6~eMll KaK npo6~eMa . ' ' . ' . , . 

_MBCCH. ~Me30Ha R S~eRTpoHa. ,no CRX nop STII qacTl!IUl CTpa~ . : 

o6pa80M ll?RaSHBal!JT cedll COBepmeHHO O,n:RHBROBHMR, llpR paSJm'lRR RX 

Mace B 200 pas! 

B) YHRBepca;u,Hoe BsaHMo.n:e:licTBHe. Mu ce:iiqac pas~aeM 

Ma6ue (KoHCTE1liTa GF -to-s), s~eRTpoMBrHRT~e- (~oHcTa~:r~ -«--= %3 ~) 
~ . 

R CM:DHHe (KOHCT8H.T8 3~c"' fOflt). · .· .. - .. .. . ,. . _ . 

ECJm C pOCT~M SHep:rnK ST~ BS8RMO,n:eiicTBID! ORaSYTCSI cpaBHRMH

MH, TO 60JI1>mHHCTBO. COBpeMeHHHX- 88KOHOB COXpaHeHM KaR TO · COXpaHe

_Jme IISOCTIRHa, I'Hll8p:38Jlfl,ll;8 R ,n:p. H8p~C:D 6u, IIOJIHOCT:Dl!J II3Me

HMHC:D 6u npaBMa OT6opa. 
. . 

MorJm 6u B03HRKHYTI> ~a6ue SBes,n:u, T.e. npii CT~OBeHI~ 

qacTHU polt,n:~C:D 6u ~eiiTOHH t HO H~ Sa cqeT' pacna,n:a CM:DHO BS8llMQ

,n:eiiCTBYl!JlllHX qacT:I'lll 1 a Henocpe,n:cTBeHHO. 

Mu OIUUKeMCSI nepe,n: !lJBKTOM cy~eCTBOB8HHll e,n:HHOrO cyrrepBSaHMo-· -
,ne:iiCTBRll, KOTOpoe 06'I>e,n:HHRT Bee Tpl! B88llMO,n:eiiCTB:I'IH B o,n:Hy lPOPMY • 

PeBo~rtUoHHH:li xapaRTep Taitoi caTyanmr He nylt,n:aeTCSI B noocHeHHH. 

3Heprwr WF = 300 TaB, rrpii KoTopoii C:.na6oe BsaHMo,n:eiicTBHe M6~eT 

CT8T:D CRn:DHHM HaSHBal!JT SHepraeft YHRTapHoro npe.n:ena. 

9TOT rrpe,n:e~_MO~eT 6HT:D ,ll;OCTHrHYT Ha ycKOpHTe~x CO 

BCTpe'IHHMH ny'll'<aMH II, BH,n:HM0 1 TO~:DKO Ha _HHX. 

9H:eprHll 300 TaB .... sTo sHeprrur B C MS .' COOTBeTCTBYl!JIIIall . 

SHeprwr'~ YCKOpiiTenR C HeiiO,n:B~OH MJiillieH:Dl!J, (£. S) COCT!lBMT -

1 ;t 
£ = z w -1 _ Ltsooor3f 

(5) 

II He MOJKeT 06CyJK,n:8T:DCH,cep:beSHO. 

OTcJO,n:a ~e.n:yeT rrpornos:o nepcneRTIIBHocTH ycKopRT~eii co 

BcTpe'IHHMH,rryqRaMR pasJ!II'lHoro THIIa ( P -1-P, P + e-, e~ + e-; e-+ e+ 

H aHep:rnefi WN 300 ThB. 
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. Ho He CJie;rr,ye·r sa6ImaT1>, 'iTO. HSy'ieHRe BTOplAHl:lX 'laCTim BHCOKOH . 
aHeprHH TaKJKe npe.n;cTaB1.UleT· SHa1iHTeJII>!IllH HHTepec (nytnm, raMMa..o 

-KBirnT, "HeiiTpllHO, MeSOHI:l, rHirepoHu H T.n.). IlOBTOMY HeJlbSH 

no~ocTbD oTKasaT:r,·B sHa'ieHHH ycxopHTenKM c Heno~o! MHmSHbD 

( "Jia6opaTopHI:lM" ycxopHTeJlliM). · 

r) 3JieKTp9MarHRTHI:le . BSaEMOJieiiCTBHII ~ IlOMHMO yllte O'l'Me'ieHHOH 

BHme WYH.D:aMeHTanbHoii npo6JieMH oTHomeHEH Mace MD-MesoH8 H 

3JieKTpoHa :HMeeTCSI BalltHafl npoe!J.IeMa HSy'ieHEH BeKTOpHI:lX Me30HOB. 

BeKToPHI:le MeSOHI:ll. TaKHe KaK .P.- MeSOH HJIH MOllteT 'C!b1T1> He.n;aBHO , 
OTKJHTblii,;O -MeSOH HHTepeCHI:l TeM, 'iTO OHR CBII3biBaJOT SJieRTpoMarHRT-

HI:le nsaHMo.n;eilcTBJ11I c Cl!JThHI:lMR , no ,n;JI[arpaMMe: 

~ 

'1-KIJAHT .P ,-MiiJOH. 

TaRHM oe!pa30M 1 SJieKTpoMarHRTHI:le B3aHMo.n;eilcTBHII OKaSbiBaJ:lTCII OK

pYJ!teHHbiMil: C O.n;HOii. CTOpoHI:l K HHM TIO.n;TJlrKBaJ:lT~ .. CJiaO::Sae BSaHMo

.n;eiiCTBHIIr C .n;pyroii CTOpoHI:l OHH. coe,ItHHR1mC1> C CK1II>HllMR. 

H.n;eJl 0 B03MOlltHOCTH TIOCTpoWfh "'lHCTYJl" SJieKTpo.n;ruiru.mxy', 

llSOJIHpoBaHHYJl OT ,Iij>yrl!X BSaHMO.n;eilCTBHii JtBHO He npoxo.n;HT. Hsy

'ieHRe CBIISll BJieKTpoMarHRTHOI'O BSBJ!M(),IteHCTfillJI C CK1II>HI:lM JlBJlfleTCII 

O.ztHOR HS. HHTepeCHelmnx S8.n;81i COBpeMeHHOH. TeopHH H. COBpeMeHHOrO 

axcnepHMeHTa. Ocoe!aii HHTepec npe.n;cTaB1.UleT nsy-qeHHe lie.n;a_BHo 
' \ ' - ' ' . . '~ . . ' "" - -

o6HapYJ!teHHoit "MecmTae!Hoii mmaj>KaHTHOCTli", KOTOPYJl no.n;poe!Hee 

oe!cy.n;KM B CJie~eM pas.n;e;re. 

.n:) CHJlbHI:le BSaHM08eiicTBHH -_nsy-qeHHe noBe.n;eHEH ce'ieHHii 

9fp , pp , Kp , pp npH BbiCOKHX.aHeprHIIX HMeeT npmmll

IIHaJII>Hoe SH81ieHHe. Ilo TIOBO.IJ:Y npe,tteJlbHb!X , 8CHMnTOTK1ieCIUJX 

ce-qelll!i! · CHJibHI:lX nsaHMo.n;eilcTBHil HMeDTCII TeopeTH1iecK!le iipe.n;cRs.samm, 

·12 

OCHOBaHHI:le Ha :Bamiei!mHx·n~ax TeopHH. · B 'iBC~HOCTH, <BaJIHO 

SHaTh: RMeeTCII. JIH YHHBepcaJibHI:lii o6111ltli npe.n;M ,!(,1IIl T8KHX ce'!emtii? 

KaxOB cneKTp polti{aJ:llllliXCJl' BTOpli1IHbiX '!aCTim'? Ha OCHOBaHHH STKX 

cBe.n;emdi ~o~>lltHO .n;eJiaT1> saKJlll'!eHEH o · CTPYKTYPe a.n;poHoB, xoTopae' 

TIO Bcei ~OCTH, JIBJllUlTCII .IJ:OBOJibHO CJIOlltHbiMll CHCTeMaMRo 

Hsy-qeHEH paccemnm Ha xpaihle MBJible yrJibl, nosoomeT cy.n;HT:r, 

o. C06~eHHH np~na llpH'!HHHOCTH ( nyTeM npoBepxH .n:HCnepcHOH

Hmc COOTHOmeHHii) • B peaKIJ;WiX .THna :. e + p ~ e 1 + p + JU)6ye 

BropHqH&e qacrwqa npoTe~ cor;racHo .n:HarpaMMaM: 

e .. - e: . . ,-7 
........ ,' 

-~-.... ~.-.... <·.··· q, 

p . . 

06HapYllteHa MacnJTa6Haa: IDIB8pHaHTHOCT1> , T.e. SaBHCHMOCT1> Ce'ieHHII 

_peaKr.tHH S Tonxo OT OTHomeHHII yCJ-2. , r.n:e q. - nepe.n;anaeMWi 

HMnyJI:r,c, a · S - KBa,ItpaT no~oit aHeprHH: 

s~f/({1) 
(6) 

3aBHCHMOCT1> (6), KaK 6biJIO H9.IJ:8BHO llOKaSaHO, He npoTKBOpe'!HT 

TipmmHilaM JIOKaJibHOit TeOpHH, HO KaK BHTeKaeT H3 3THX HCCJI9.IJ:OBamtii, 

yKasaHHblii nponecc CBIISaH C noBe.n;eHHeM•8MllJIHTY.D: OOJIHSH CBeTOBOI'O 

xoHyca. IloaTOMY Hsy-qeHHe STHX nponeccoB nMeeT TaKllte npnHUHTIHanb

Hoe SHa'ieHHR ,!(,1IIl TeOpHH • 

ECTI.' MHOrO H .n:pyrHX, 6oJiee '!aCTHI:lX BOnpocoB, OTHOCf}

IltiDCCII K CllJI1>HOMY BSam&>.n;eilCTBllll, Ha KOTOpHX Jl He 6y.n:y cel'iac 

OC'1'8HaBJIHBaT1>CII. 
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~· ECJru llO,IUleCTli liiTOr, TO BepollTHHM .nepeBaJIOM,C 

BllCOTH ROTOporo OTRpoBJTCli COBCeM HOBUe nepcneRTliBll, c,ne,eyeT 

Ctrn:TBT:b YHHTap!Wii 1Ipe.iJ:eJI CJia6oro. B8aRMO~e11CTBM, T. e. 

W F . = 308 TaB •. .IWt ~ocTm~teHM. sTOre npe~eJia,.Heo6xo~ yc~ .. 

RopHTeJIII BcTpet~HHX nYtJROB c sHep6l:eit W, +:.. W2 ~ WF" . • 3TH 

llYtJRli MoryT 6HT:& paSJilfllliOit npKpo~ PP • e+e~ ' K T.n. 

· YMeCTHQ TaRllte no~epltHyT:&, liTO HepaSYMHO ~eJIJIIT:b q&iSHRY 

. Ha @-ISKRY. BllCORKX ·~meprKit K: <PKsKRy HHSIWX sHeprd. EoJiee- pa

'sYMHO ~eJieHHe HB @-ISKRY SJieMeHTBpHHX liBCTim, q&isKRy BTOMHOrO · 

Jl,Iij>B, <PKsKRy BTOMa li T. n. IloSTOMY CJie,eyeT llOMimT:b, 'liTO KS o6-

JIBCTK YMepeHHHX KJIK ~axe HliSRKX 9Heprd MOX6T llOCTYnRT:b BBXHaR 

liHifloPManmi 06 3JieMeHTapHWC tiSCT:RWlX. '· 

B STOit CBa8li YCROpliiTeJIH BllCOROit.EHT6HCKBHOCTK ("MeSOHHUe 

. <PadpKRK") K ~axe peBRTOp,t Mor~ ORBSBT:&Cli .. i3ec:&MB noJiesHHMH 

ycTpoitcTBaMK,; 

.. . . ~: ' 

·.i. 

• i ~-· 

' ',· .::.~· 

PyKonHch nocrynHna B Hs~arenhCKHU or~en 
16 anpena 1973 r. - . 
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