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A H H o T a u n n 

EcnH HMBBT MBCTO CH!lbHSH 38BMCHMOCTb MaTpHUhl BHHHJ"'HJlHUHOHHOJ"'O nepexoaa 

OT H30TOrrHqecKoro H CITHHOBOJ"'O COCTOHHHH CHCT9Mhl BHTUapoTriH-rrpOTOH, TO 3TO oG-

CTOHTBllbCTBO MO>KBT CYLUBCTBBHHO ITOSJ'IHS!Tb HB pB3Y1lbT8T 8HHIU''Ii11SIUI'UI. 

0 
B qacTHOCTH, npeo6nanaHne npn. BHHHrHlHIUHH 

0 
5

1 
-cocTOS!HU!l Mo>I<eT npunecTI! 

K ynenuqeHUIO CpenHeii MHO>I<DCTBDHHOCTH 'JC -M030t!OB
1 

a rrpOUMYll!OCTBI'!IIfl<1~1 fllll!ll' 

l"'lfJHllll1H B 'CiiHJ"'JlDTHOM COCTOHHHH MO:»<eT Bbi3B8Tb rronaBJJDHHD nByXM(J.}OHIIOii !lllllll-

l"'li.'HIUHH. npennaraiOTCSJ OITblTbi flO Bbl!lCHeHHIO 
HMBBT JlH MO,CTO B J:tr.'iiCTfi!IT0.'!biiO-

cTu yKa3aHHaR Bbiwe aaencnMocTh. YKa3hiBaeTcR T8K)I<e Ha nooMo;.r<uoCTh nnorH~fJIITb 

9KCITBpliMBHT81lbHO neiicTBHTBJlbHO 11M 38XBaT OCT8HOBHBWDJ"'OCS! aUTijRpOTOHB rrpoucxo

nuT C 5 -op6UTbi' B COOTBBTCTBHII C OUBHK8MH 1 C.QB!laHJiblMII LlaeM 
1 

CHoy II C£.1'!0-

poM, nnst K--Me3oHa. 

~\ 

~.0. Okonov 



B pa6oTe 1 6bmo noKa3aHo, 'ITo nccne.noaaHIIe aHHIII"'II1T~UHII Ha .2 X -
Me30Hi MO*eT .Q8Th CBe.neHMH 0 BHyTpeHHefi npocTp8HCTB8HHOfi 11 ~apH.nOBOfi '!eT

HOCTII CIICTeMbl 8HTIIIIpOTOH-IIpOTOH /ppl. B 'ISCTHOCTH,- yK83biBanocr::;,· ·'ITo· ec.rm 

3apsr.noaasr 'IeTHOCTb cucTeM bl I p p I npoTMBOIIO.TIO*Ha Tolr, J{OTopasr c.'le.nyeT 

113 ypaBH8HIIH .[lnpaKa, TO LlBYXM830HH8H SHSlll"'ll.TISIUilH 6ylleT BOOb!lle 38llpeweHa. 

K HSCTOSI!lleMy BpeMeHi1 38p8l"'HCTpllpOB8HO CBb!We 300 C.Tly'IaeB SHHlll"'ll.llHUHM 8HTM

llpOTOH8 Ha IIpOTOHe, M8}KLly TeM 8HHMI"'ll.11-~UMH H8 JC+ U .Jl:"-cpe.nu HHX 06Hapy*eHO 

He 6bmo 2 

Y'IMTbiBaH MatJb!t"t cTaTIICTii'IecKuti Bee 2-x Me30HHOii • aHH~runstunlr,x~enaTh 
KaKue-nJI60 Bb!BOLlbl H8 OCHOB81Il1H 8TOT'O 9KCIIepHM8HT8JlLIIOI'O MaTepua.Tia e-u.te 

paHo TeM He MeHee, Kai< 9TO 6bll!O oTMe'IeHO Cerpe 2 1 9TOT cpaKT 38Cny-

*llBaeT BHUM8HilHo 

B sToti cBSI3l! cnelly_eT 3aMe_THTh, q·ro no.nooHaH 9KcnepuMeHTan~.>na5I cnTyauuH 

MOri<eT 6b!Th o6'bHCHeHa 11 npu MeHee cpyH.naMenTaJihHbiX npe.nnonomenu::Ix, He T\!.rxo.nsr•uux 

3a npellenbi cnencTBHH ypaaueHIHI LI~~I!Ka, K aK YiKe OTMe'lanocb npu_ o6cy,x.nennn nMeJO-

- + 
lllHXCH 9KCllepUM8HT8.11bHhiX .naHH!!J'£.t ll0ll8B.Tl8HMC peaKUllll p '+ p;....., J'C 0-r tJr. 0 

MOmeT 6b!Tb Bbi3J?8HO TeM, 'ITO 8f!HIH'11.11HU!Ul npOUCXOllHT npeHMYit!0CTB8HHO B CHH-

!"'.118THOM cocToHHHH cucTeMbi I p p I 4 B aToM c:ry4<lO ncnycKaHHe 2-x 

1C -Me30HOB OKH3b!B88T~H 38~peweHHbl!\1 JJ.Jl\1 !!U3WHX op6HT8JlbHhiX COCTOHHHM CHC

T()!\1bl I p p I 113-3a necoxpaHeHHH npocTpaHcTnenHoil u 3apm.tonoti 'leTnocTu. B 

TaKOM rrpell!lO.IlO/I<ennu HeT HM'Iero npoTIIBoecTecTBCHHoro. Bnonfle B03!\10)1<Ho 1 'ITO. 

HM88T M8CTO CH;I:...JaH 38BllCUMOCTb M8TpUUbl 8HHlll"'H.rJ5lUHOHHO!"'O nepexona OT Clll1HO-

' Iff lxxi . BOT'O 11 H30TOilh'ieCKOT'O COCTOHHllH CIICT8Mbl • C 9TOM TO'!Kll 3peHHH 

xlc . " . I 
Ol"'.f18CHO p83r!li'IH hiM B8p11 llHTaM CT8THCTII'!8CKOH TeOpTIH Ll8 !O!llHM y LlOB.rJe-

TBOpHTe.rihHOe C0f'.TJ8CH8 C 9KC!lepHM8HT8.TlbHOlf BG.TIH'IIIHOH Cp8llHeil MH0)!{8CTB8HHOCTU 

.fi:. -Me30HOB (·ro.TJH 2-x M830HHOi1 811HIIJ'lf.ll5IUHII LlOJ'PKHa COCTilO!IHTb 13-5/% 
lcM.,nanpHMep, 3 I. 

xx 
1 

TaK, nanpuMep, cy.wecTnonanue TC -r-,.xe3oHa n paMKax cTpyKTypHoi1 MOlle

nu cPep:-.lH-HHra YK83b!B89T H8 Cli.rJbHOe B38HMOLlGHCTBU9 llpllTH)!<enuH M8)!<lly HyKno

HOM H aHTHHyK.;JOHOM B cunrneTHOM cocTOHHI1H c 11-;JoToncnHHOM I =1. B To )!<e npeMSI, no

BllLlHMOMy, OTCYTCTBYIOT 8H8.rJOT'H'-lHb!8 CBSl38HHb!8 COCTOHHl!H CO CllHHOM (Q =1, a T8K )1{8 co-

CTOSIHH8 c I =0 c c5 .. 0 /TaK na3. "J'Cu·Me3on" 1. 
0 
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npllo6peTaeT onpe,rgmel!Hb!ii IIHTt~pec ll~l.l''l<'HilO OTHOCJ!T0'1bi!OCf llH!!IIJ:"ll'l~·!lllll U:'l (1a3-

.'1H'HibL'I: COCTOHHHii CIICTe:viLI I p ji /, OCOOC>IIJIO R npOCT~f:UJ G:Vl C'1Y'H10 - 1!:1 s -co-

CT051''1l511 npH KOTOpOM OT:V!O'lGHHllll 38ni!CU:-.lOCTb :0.10;1\0T fll>!CT.YIU1Tb B 1!8Jl<l0'108 nn

HO:VI nn:te. 3TH uccne '.OBaHI!H 3Ha•rnTO.'!bHO ounor'laioTcsT, <'C.'III cnpa!le!VliiBLI oueHI<u, 

c:te.llA.HHbie ..J::~eM n np., KOTOpbie noKa3iLTIH, 'ITo .:JaxnaT ocTaHonrrnu,eroclr K -Me-

3ona /ann llHTHripOTOHa/ i!pOTOHi:nr npOIICXO:tiiT llpOll.\IYIUGCTflOHHO C S -opG!ITbl 
5 • 

Cnpane::tnHBOCTb SJToro yTnepiKilOHIIH npn:-.1ellliTe.llbHO K awrnnpoToiry :vtoX<Ho npone

piiTh aKcnepuMeHTllllhHO, H3y'lasr aHHIIru.rHIUIIIO Ha 2 1t~Me30IW. K aK noi<a3biBaeT aH6 ~ 

llH3 npannn oT6opa B cny'lae 3axnaTa auTnnpoToHa 113 ~ -cocToHuusr anHurunnuun 

na 2Jt2Me3ona oKa3bl£laeTcH 3anperueHnoii. TaKH!\.1 o6pa3o:-.1, ucu.-.·cKaHI!<? npu aHHn-

o 
riPHIUHH 2-x :J"C -:--t030HOB MO'I..:eT C.ny;,:(J!Th YK83llHHO:I1 Hll npi!MOCb Bb!CUillX op6u-

Tan&HhlX COCTOI1HIIA. 

B Ta6mtue npiiBOilHTCH B03MO/l\Hhie TI!IIbi aHHHrnnnUHOHHhiX nepc • .._o.::ton .Q!HI 

CliCTOMbl / p p / B s - COCTOHIIUU, B COOTBCTCTBIIII C XOpOUIO 113N~CTHbl:0.111 npann

naMH oT6opa I eM., HarJpn:vrep, 6 I 
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- ,.,-;--r -~-13· T86JlHUbl nii:lHO, 'ITO CIICTC!\18 ( p p) MO>KOT llCflOXO.!JIITb 13 JL i1 ::rc. 
3 -

TO.:JbKO ll3 COCTO<;i Hlfll 
3

S
1

, TaK 'ITO OTCYTCTBI!C ITO:Fll>Hh!X C.'!y'laOB npll llliHIIJ:"lWflllllll 

OCTill!OB!lBit.IIXCil llHTiiHpOTO!IOB .\JO)KCT 03HS'I8Th li0Ll8B!JCJI!IO 8TOJ:"O K8H8llll. kfCCl!e-

."lOBllHHe lli!HIIJ:"II!HIUllll Ha , . 

BepOHTHOCTm.llf 113 
3
S
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,3 JC-~.!C30flll fi03B0.'111C.--I onpC.'(Clll!Tb COOTIIOLI!Cill!C :\!C.>!\LlY 
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n rrpocTpaHCTB9HHbi:-.111 cmHiaMH I :~.'1~ .'1pyrux 2-x S -cocToHnnil .)-x-MC:10HHa51 

aHHHrlPlstUIHI 3anpeu.reHal, Ec.'JH Obi aHHHrlPHIUIHI UHia B OCP.OBHO:vl no Kan·a.'ly c 

I ==1 IT,e. n3 ;sa -cocTo51HHHI 1 To nMe.1o Obi MecTo orrpe:J.enennoe H3oTomPwcKoe 

COOTHOUJ9HH9 

W ( p+p _. JC"" ... JC+7Co 

W'( p+p-- 3 :lr0 
- 2 

3 Ill 

T aK KaK nepexo:.1 B 3 .J[. 0113 cocTOHHust ; 5 f 3anpe UBH 38KOH0:-.1 COXpaH9HlHI 

31lpR.aOBOfi '19THOCTH 1 TO BK-'18.'1 8HHUrHJI51UHH 113 9TOrO COCTO~HIHl .c:!O.TJ}K9H rrp1!!39CTII 

K yBe1U'l9HUIO OTHOlll9HIH1 /} / 1 113:\19p9HH9 KOTOporo .c:taeT !303MO/KHOCTh C.Q9.TJ8Th 

K O.TJII'!eCT BBHH biB OUBHKU • VJ30TOITI1 'l9CKll9 cpyHKUIIH, OniiC biBB 10lUH9 CIICT9M y JT: 'Yf. -:lC 0 

.; ' 's KaK pe3y.TJhT8T 8HHitriVHIUI11l 113 COCTO>!Hilii :Js () 11 f il oy -'lYT COOT!39TCT!39!1HO CI!M-

\!9Tpii4HOii 11 8HTIICIIM:I.IOTpli'1HOii OTHOCHTG.ilb!IO onepaUUII 38pstnOI:IOrO COI1p51/1<9!11151, 
' . 

3To o6cTOstTenbCTBO nanaraeT orrp9n9~0HHhle orpaHU'l9HHR na sun rrpocTpaHcTnenuoA 

CUM\19TpHU 1 llOCKO.TJhKY l10!1H851 BO.TIHOB851 cpyHKUU51 1 Bblpama !OlUBHCP B BHn9 OU.TJU-

HBilHbiX KOMGIIHBUilil Ir30TOnii'l9CKOii H KOopniiHBTHOii cpyHKUHfi 1 ~0-'lX<H<l Ob!Th 38Beno

:I.IO Cll:l.!\1 9Tpl1'1HOi1 1 TaK KaK OITHCbi!389T CIICTeMy 'l8CTUU 6039o B p93YJihT8T9 CllCT9-

Ma JC'"JL 'jl.·Q B cocToHHUH c I = 1 6y.c:teT CHMMeTpH'lHoii, a B cocTOHHHH c 

J. "' 0 - 8HTHCl!MM9Tplt'lHOii 110 OTHOLU9Hlll0 K TI9p9CT8HOBK9 :J'C ... __ :;c-
TaKII::-..1 

n3;so 

.aae:-.toii 

o6pa30M 1 IT051BIT!i!eTCSI 9!1!9 O.IJ.HH Kp11T9pllii n.TJH p83.T1H'l0HIHI 8HHIII'IJ.f151UIIH 
'l-

H ;,)., -cocTOSIHHil, no3B0-'151!0IUUii H300)I,;aTh perncTpauuu Tpy~'lHO na·"iaiO-

aHHIH'llJl>IJ.II'I ~a 3 )7; 0 
-:-.Ie·.:l•):ta • 

B 119pBO\I CJT)"Iae B rronomme ncex aKTon aHHilrH.Tl51UIIH IIMllY-'lhC !li-t-{ Ji) -:-.193ona 

.'lO.'l:ti(eu rrpoBbiu:aTh n:-.mY.'lhC Jr(:fi+J -:-.w3oua. Hapyw9uue sToii "cH:>.niCTPIIU" no.'J>Kno 

csitn9Te.TJhCTBo~aTh o rrpu:~.~ecu auuur!PHILUII'l H3 ~ S, -cocTo51HI151, 

H 9p8BHOI1p8BHOC1L pa3.TJI!'IIlb!X COCTOS!Hilii CIICT9M bl I p p I no oniOwe-· 

HU10 K 99 "pacmlny" liB :J\,: -:>.1030Hbl :1.10/KE'T CYlUCCTB011HO ll0'>'11151Th Ill\ BB'lii'II!Hy 

C pe!lH 9U :1.1 HO >I<eCTB9HHOC TH ::rc: -M 030HOB 11p11 aHHilrlln HUIJII · I I, Tl.lK, !Wllpll-

' M op 1 I1p911M y lUOCTBBHHa II 8HHHrU.TIIIUII51 II3 t sO -COCTO 51HII H 

N7C,nocKO.TJhKY 113 sToro cocToSIHUH cucTe:~.ta p p :-.1o>KeT 

'19:1.1 ua 4 :JC -M93oua. 

rrpnnen9T K ynO'lii40IIIIIO 

pacrra.naThCSJ 11e \!OilbW 9 

Bo3Mo>:-:u·.., lxoTH u :I.IanosepoHTHol • "'TO npli'IIIHa Go.'lhlllOii :\lf!O)l<(~CTBOIIHOCTll 

JC -Me30HOB llpH BHHHrH.rJHUUU COCTOHT H:I.19HHO Il 3TO:'.I. EC.'lll ::lTO :.lOiiCTfll!TC'Ihi!O 
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Tai, To npu nepeXoLte K BhiCWHM op6IITaJJbHbiM cocTOHHIHI\>i cncTeMbi I pp I 

I auuurnnHUifH npu 6onbwnx sueprHHX p I N._ Lton>Kuo yMeHhWHTbCH. V1ccne-! ' .... 
!l<jBaune 8HHifrHJIHUifU npH 60JlhWHX SUeprHHX n03BOJlHT TaKn<e BbiSICHHTb HMeeT JlH 

I . 
3anpeT 2-x JZ:'-Me30HHOM 8HHifrHJJHUifH leCJJH OH LteHCTBHTeJlbHO cyweCTByeTI a6-

/ 
u / 

COJl!OTH h!H XapaKTe_.B,HJJH UMeeT M eCTO npocTo nOJl8BJleHIJe SToro THIJa peaKUIUI JlJlSl 

S IH MO)l<eT. .6b;Tb p / COCTOHHHH 1 KOTopoe MO>KHO 06'bSICHifTb
1 

He BhiXOllSI 38 
\ / 

paMKH JlHpaKOBCKifX npe}lCT8BJleHifMo , ___ / 

nonh3YIOCb cnyqaeM, 'IT06b! Bblp 831fTb 6naroLtapHOCTb B.C.BapawenKoBy·, 

C.!v\ .BiineHbKOMy, · B.l-1. OrueBeuKoMy 3a o6cy:H<LteHHH II KpiiTII'IeCKIIe 3aMe'!anuH. 

PyKonHcb nocTynHna B II3LtaTenbCKHti OTLten 
7. MaH 1960 rolla. 
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