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A possible application of polarized ,proton targets and 'polarized 

proton and antiproton beams to the direct testing of T,P,C invariance · • 

and the CPT- theorem is considered. 

The addition of the term . T in ( 2) to the amplitude, (I) leads to 

( 6)"' With such a choice .of the genP.raL pha,se M, when ( 7) . is valid,, 

equations ( 9 ), ( 8') and ( 14} have. been obtained for th~ ratio of. IJI! 'r 

to. the amplitudes conserVing P and T. The formulas ( 16 ), ( 16') and 

( 17),/have been obtained for Re T. 

It is pointed out that. the account of N- N and N- N scattering 

bremsstrahlung causes deviation from the equ<:ttion P ~ Ct. A part of 

bremssh-ahlung whose spectrum is proportional to dru_/·r"- does not affect 

the relation P = (t, the deviation from which begins from the .... d ru spect­

rum part.· The result of A.V.Tarasov's consideration is given in ( 18). 

The P-iovariance can be tested both in the up-down asymmetry 

measurement and in the total cross· section measurements using the 

polarized beam and the polarized. target. For the pp- sy~tem the condi­

tion of identity reduces ..a 
3 

in ( 20) to zero. .When P and T. are vio­

lated, equation ( 23) is valid for the total cross section of pp-interac~ 
tion. 

As has been noted {n r~f.' 15/, the· study. of polarization effects 

in process ( 33) provides a possibility fC::,r testing C,P, T ·and CPT­

invariances. It has b~en shown in ref/ 
16

/ how the con~ition of the CP':P­

invariance (36) leads. to (39) and ( 40). For the deviation from these 

equalities equations ( 41) and ( 42) are valid. For the ratio 1m T /1m c 

eq.( 45) takes. place when .. ( 7) is valid;. For the pp- system . the presence 

of u·
3 

in ( 20) contradicts P and C invariance. The existen~e of 

u· 
4 

contradicts both P and CPT- invariance. 

If there is no P-p_ arity vi_olation, the measurement of u p p . ' . . . . 1 2 

is of interest for testing higher isotopic· symmetries. For the su( 4)­

symmetry relation ( 24) shotild take place. 

The direct determination of forward scatte~ing ·amplitudes is simp-

lified when measuring u p p • The irraginary' parts of the amplitudes 
1 2 . . 

in matrix ( 25) are. determiried by ( 26), whereas the real parts are de-

termined by ( 27 )- ( 29 )'~ The amplitude c 1~(.1) with. () .. 0° vanishes 

according to the law c( () ) • d( (}) Sin 9 • The determination of d( 0) can 

be made ~ccording to ( 31) and ( 32). 

I 

I. 

0TKpbrTae. aapylllaromax CP · -aar 

IIHOH8. 38CT8BmieT. (jJH3HKOB 1 HM910JllH) 

HyKnOHOB H 8liTHHyKnOHOB H nongpH3• 

IllHTb H81l9JKHOCTb 3aKniO'leHiill. OTHOC: 

nennHBOCTb T -aanapaaHTHc;>CTH B c: 

B IIpOBepKe p H C -HHB8pH8HTHOCTe: 

1 •. C TO'IKH 3p9HHH 8H81IH38 MO 

nponepKe· T -HHBapaaTHOCTH HMeaao 

ITpH crrpaBellllHBOCTH Tpe60B8HH 

HbiX Bp8Jll9HHit H 0Tp8lK9HHH, a TaKJKI 

II/lHTY/lbi M llllH IIpOTOH-IIpOTOHHOr 

0 .. 
M =. ( u t- v ) + ( u - V ) ( u 

1 

+(g~h)l 

rne OpTOHOpMHpOB8HHag TpOHKa B9KT .. .. 
k, + k f- . 

- I k'.+ 17 I ' 

.. 
.. k ,_ 

m ==.I k"'-- : 

IIOCTpOeHa H3 9/lHHH'IHhlX B9KTOpOB H 

( .. , .. ,/ .. ) 
a KOHe'IHOM k = p I p 'I cocTorur 

x) 
B KOHne KOHUOB, ._I!M9HHO H3 

ll0K838Tb. HapyllleHHe p - H C -HHB 
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l 
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I. 

0 
0TKpbiTIIe. Jiapymaronmx Cl> -nJIIiapllaJITHQCTb pacna.non K 2 -Me30JIOB Jia ABa· 

liiiOJia, aacTannSieT. ~11311KOB, IIMeiOlUIIX. B ·csoeM pacnopiDKeJIIIII nonSipnaosaHJible. ny'IKK, 

HyKnOHOB II &J!TIIHyKnOHOB· II l10flllpii30Bal!Hbl8 npOTOHHbl8 MH1U8l!l! 1 . liOCTapaT_bCli yny'l-
. . 

lUHTb l!8A8lKJIOCTb 38KfliO'IeHidi OTHOCIIT8flbHO TO<iHOCTI!, C KOTOpol! ycTaHOBnelia cnpa-

B8AlliiBOCTb . T -IIHBapnaHTHc;>CTII B cnnbHbiX saanMonel!cTBllliX. Yny'lmeHn:e TO'IJio=n 

P C 
- x) . .. 

B nposepKe II -HHBapnaHTHOCT8ll T8KlK8 0'18Hb lK8fl8T8flbHO , 

1. C TO'IKII apeHIIli aHannaa MOlKeT 6biTb nenecoo6paaHee scero no,nol!Til K 

nposepKe· 'f -HHB8pii8THOCTll IIM8l!HO B t> - p CTOflJtHOBeHnliX, 

rJpll cnpaBeAnKBOCTH Tpe60BaHIIll IIHBapllaHTHOCTII OTHOCIIT8flbHO llpOcTpaHCTBeJI­

HbiX nparueHnl!: 11 OTpalKeHnii, a TaKJKe o6pameRHli npeMeHn cnnHonali cipyKTypa aM- · 

. . Ill 
llfliiTYAhl M Aflli · llpOTOH-llpOTOHHOI"O paCC8$!HIIli ·~~:MeeT H3)38CTHblll BIIA· : 

0 ... ... ~· ..,. ... ... ..,. ... 
M =(utv)+(u-v)(a

1
tt)(a n)+c[(a n)+(a n)]+ 

, 2 I 2 

+ ( g- h ) (;I ; ) ( ; 2 ; ) + ( g + h) ( a"'1 fl ( ;; 2 fl , 

I"ll8 OpTOHOpMIIpOB8llHali TpOiiKa B8KTOpOB .. .. 
£= 

k.'. + k 

I k'_+k' I ' 
.. 
m= 

.. .. 
k'-k 

11<''-kl' 
n= 

.... 
[em]= 

[ kk'] 
I [17 k'l 1 

(1) 

:1 ..... ..,. 

liOCTpOeHa 113 8AIIHil'IHblX BeKTOpOB JI8llpanneHIIll llMliYflbCOB B Ha'laflbHOM (k ~ p/ 1 Pi .) .. , .. ,/ .. ) 
II KOHe'IHOM (k = p 1 p 'I · COCTOliHIII!X. 

x) B KOHne KOHUOB,:.IIM8HHO ll3Y'I8HKe llc;>flllpll38UilOHHbiX s!jl<!JeKTOB liOSBOflllflO 

noKaaaTb HapymeHIIe P - a. C -HHBapaaHTHOCTeii B cna6hiX · nponeccax. 
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Tpe6oaaaaa npaanana ITayaa a coxpaaeHHH' p -'leTHOCTH npHBOASlT-K {:0Xpa-

nena10 nonaoro cnaaa a p ~-P pacceHHHH. CnenoaaTenbaci, a ~Tax .. ycnoaaax Hapyme-
o /2/ 

aae T -aasapaaHTHOCTH noaaonaeT no6aaaTb x M nHmb ollHO cnaraeMoe-

.C 1 J -+ ..., -+ ..., .. ;_ .., ........ 
M ,;T[(o

1
f)(o2m)+:(o

1
m)(o

2
0], 

TaK 'ITO B ~TOM cny'lae 
~ I 0) II l 

M "'M + M 
PP 

(2) 

(3} 

K·nacToame~~ apeMeaa B noaonbHo mapoioA o6n&CTH-aaepraA 'laCTHn aMnna-

TYAbl U, , .~ h, BXOA.HWHe B ( 1}, MOJKHO ·c>iHTaTb H3BeCTHbiMH Sa OCHOBe pSillA 
.. . x} 3 . . ~ . 

~aoab!X aaanaaoa • Ha'leaae aTax aMnnaTyn xax ~yaxuaA aaepraa a nepenaaae-

woro HMDynbCa oca6eHHO HHTepeCHO AJIH CpSBHeHHH C AHCDepCHOHHbiMH c;ooTHOWeHHH­

MH "(ecna .MOlKHO l1peHe6pe'lb HeOnpeneneHHOCTHMH, CBH3aHHbiMH C BKn!lJ;tOM He$ll3H'Ie­

CKOH o6naCTH)xx), 

HanH'IHe aMDn.llTYAbi T npOTaaope'laT· ycnoaa10, KOTopoe T -aasapaaHT·.HocTb 

aaxnattbiaaeT aa M -MaTpB:uy ynpyroro pacceggag 

T -+ ... 1 -+ -+ 
·M (p',p) .. u- M(-p,-p') u. (4) 

3tteCb MaTpHUbl . U TaKOBbi, 'ITO npa tteHCTBHH Ha onepaT<;>p CliHHa S 1 

T -1 ~ 
U B 

1 
U .,. -• S 

1 1 (5) 

a aaa'IOK T oaaa'laeT Tpaacnoaapoaaaae •. 

.Qo6aanea.11e aMDnaTyAbi T npaaonaT K aapymeH.IliO paae.liCTaa MEllK.Qy P -no-
. . 

~gpaaan.Beii, 'aoaH.IlKaJOm_eA a peaynbTaT·e cTonxaoaeHHll aenongpaaoaaHHbiX 'laCTau, 

B (j - aCKMMeTpaeA B Ce'leH.IlH pacceliHilSI nonHOCTbiO nongpH30BaHHOI"O liY'IKa He­

nongpaaoaaHHOH MHmeiDiJO, B BblpaJKeane nnn aenongpnaoaaaaoro ce'leHIU! o , a 
. . 0 

TaxlKe Al!H napaMGTpoa D., n . , K.,.,, C,, a (j.,, axonaT nnmb xaanpaT aMnnnTy-
1 

Abi T • 

x) .Qng MHOI"HX npyrax neneii lKenaTeJlbHO liOBbiWeHHe TO'IHOCTH. 
xx} · _13/ . 

· 0rHOCilTenbHO 3TilX 3aBHCilMOCTeH OTMeTHM TOnbKO TO o6CTOliTenbCTBO, 
'ITO a H3)"1eHHoii o6nacTa aaepraA OT 40 no 630 Maa cnaa-op6aTanbHaH aMnnnTyna c 
OKa3b!BaeTCSI 'IHCTO MHHMOH ttnn p - p -pacceSIHHll, .Qng n - p pacCeHHHll ·aTO· He T&K,-

4 

I 
' 
I 
I 

.I 
I 
I 

I 

I 

C liOMOIHbiO (3) HMeeM 

0 o(l>-Cf)= 

-K~x aanao aa (6), npa axcnepaMeHTanbE 

6b!Tb yaepeHHbiM, 'ITO 8MllJIHTYJta b 

a yrne pacceliHHH. Hann'lne p~eaynbTaT 

aoa• o6nacTa aaepraA_ aa6eJKaTb 'neyJta'l 

JKamee nnaanpoaaal!e axcnepnMeHTa. ITpa 

T-aaaap.llaHTHOCTH npeACTaanneT oco6bl 

o6pamennsr Cf - 1> a aynb aeo6xonaMo y• 

06maS! ¢laaa aMDnaTynbi (3} nponaa 

celiHHH n aaeprnn TaKHM o6paaoM, 'IT06b: 

Im r."' 
nony'IHM 

TO 

u·o. ( 1> - Cf ) "' 8 Im 

Tax xax a npeae6pelKeH.IlH napyma10: 

2 

81 h I "' u 0 ( 1 + C n n. 

Ill' '1' p 

m 1 + c nn" 

8TO BblpalKeHae, C liOMOIHbiO KOTOpo· 

'lep_ea na6nJOnaeMbie aenH'lHHbi, MOJKeT 6bi 

I"HHX_ 'l8CTHU, rne OTCYTCTBHe liOAPQPHbiH 

ITpH h =I 0 MOlKHO naTb $OPMYJlbl 

pyma!OWHM HHBapaaHTHOCTH 8MliJIBTYA8M, 

u 0 C fm "' -• 4 Im. 

x) ITocxonhxy caMa aoaMolKHOCTb r 
pacceHBBH/4/ CBH3aHa c aanH'lHeM nepeM 

3 . 3 . 
S 1 - D 1 • • ., .' npoaeneHHbiA. no cax nc 

TenbHOCTb npoaenenan npoaepKH 'I' -HHB~ 
310 Maa, rne E 

1 
JtocTaraeT 20-30°. On 

nanasr aanoMHHaeT npennoJKeaae acxaTb 'l 
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P-~eTHOCTH npBBOA£T-K coxpa­

CneAoBaTenbHO, B ~TBX .. ycnosasrx aapyme-
o . /21 

K M numb OJIHO cnaraeMoe 

.. -. ..... .. ... 
(u1 m) (u2 f)] • 

(2) 

1] 
(3) 

o6nacTH-aHepruft ~acTHU aMnnH­

·c~TaTb · aaae.CTHbiMB ita oc:aose pSIJlh 

KSK ~yHKUHA saeprBH H nepeAaBae­

FPSBJJeHHH c ABcnepcaoHHbiMH qooTaomeHHSI­

caH3aHHbiMH C BK1111.tiOM ae<j>Jt3H~e-

KOTopoe T -HH»apHaHT·HOCTb 

u. (4) 

ga onepaTQP cnaaa s 1 

(5) 

K HapymeHH!O paaeltCTBS MelKAY p -no­

CTOliKHOBeHHSI aenongpH30BSHHbiX ~aCTHU 1 

UOliHOCTblO nongpH30B8HHOrO ny~Ka fie­

AliB_HenongpB30BSHHOrO ce~eHHSI 0' 0 , a 

BXOAHT liHWb KBaApaT aMIIliHTY~ 

OTMeTHM TOllbKO TO o6CTOBTenbCTBO, 

JlO 630 ~9B cnna-op6HTSllbH8H SMU11HTYA8 C 

eSIHHB, llnn n - p paccesan£1 aTO He TaK. 

/ 

. I 

..,I 

··I 
I 

I 

I 

J 
J 

C IIOMOWblO (3) HMeeM 

u 0 (t>-(1)~-8Im (T*h). (6) 

'KaK BHJlHO H3 (6), npH 9KCnepnMei1TanbHOii npoaepKe paBeHCTBS aD t> HSAO 

6biTb yBepeHHbiM, ~TO SMIInHTYAS h ae o6pamaeTCB B ~ynb npn ASHHbiX aaepran 

B yrne pacceBHHSI. Hann~ne peaynbTSTOB ¢aaoaoro aaannaa noaaonneT B 'nay~eH-

HOfi' o6naCTB saeprllii B30elK8Tb 'neyAa~HbiX' yrnOB pacceSIHliSI ll Ilp0B9CTH H8Alle-
. . . ' . 

JKamee nnaanpoBaH~e aKcnepnMeHTa. npn coaceM BbiCOKHX aaeprn.IIX, rAe npoBepKa 

T -nnaapnaHTHOCTH npeACTaanseT ocoobiii HHTepec, sTy B03MOlKHOCTI> 'cny~aiiaoro' 
. x) 

OopameHHB ff.- i> B Hyllb He06XOJlliMO y~liTb!BSTb OCOOO • 

06maSI ¢aaa aMnnHTYJlbi (3) nponaBOnbHa. Bbi6paB -ee AliSI AaHHoro yrna pac­

ceHHliB H 9HeprHH TSKHM 'o6pa30M1 ~TOObl 

Im h ~ 0, (7) 

nony~nM 

TO 

e1
0 

( t> -£1 ) ~ Slm T Re h. 

TaK KaK a npeneopelKeHHH aapymaiOWHMH T -naaapnaHTHO=b nonpanKaMn 

2 

BJ h I "'0'0 ( 1+ cnn-Knn -:-bnn '· 

Ill' T P-£1 

I h I 1 + C nn- KnD -bnn 

(6') 

(8) 

(9) 

8TO Bbip8lK9Hlle, C IIQMOWblO KOTOporo OTI!OW9HHe 8MII11HTYA. Bb!palKaeTCB IIpBMO 

~epea HaOli!OASeMble Bellli~HHbi, MOlK9T Ob!Tb II01193HO AliB .oyJiyWHX OIIb!TOB npn SHep­

rliBX. ~aCTHU, rAe OTCyTCTBHe IIO,!:!pQPHb!H ljlaaOBb!li 8H811ll3, 

npn h / 0 MOlKHO A8Tb <j>OpMYllbl .QIIB OTHOWeHHB Im T K ApyraM, l!e aa-

pymaiOWliM HHB8pli8HTI!OCTll 8MIIllliTYJlSM, TaK· K8K, . HaiipliMep, BbipalKeHHe 

e1 
0 

C r m "' -· 4 Im ( c h * ) 

x) nocKOnbKY caMa BQ3MOlKHOCTb rrponepKll T -liHBapnaHTHOCTH B N -N 
/4/ . 3 3 . 

pacceSIHliH CBH38HS C HSllli~HeM nepeMeWHBS!OWliXCB COCTOBHHli Tliii8 p 2- F , 
3 S 3D • ~n • 2 

1 
-

1 
••• , , npOBeAeHHbiH AO cnx nap '!'<'30Bbll1 aaanna yKa3biBaeT -Ha JKena-

TenbHOCTb nponeAeHllll npoaepKH T -nJiaapaaHTHOCTH B n - p coyJiapeawnx 001IR3!1 

310 Msa, rAe E 
1 

AoCTnra_eT· 20-30°. 0JIHSKO ae11!>3SI ncKniO~liTb, ~TO sTa peKOMeH­

ASUHll HSIIoMHHSeT npeJI11QlK9HHe liCKSTb ~To-TO y 3SlKlKeHHoro <j>OHSpSI. 
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·, 

npa iana6poaKe (7) · o6pamaeTCSI B · 

a 0 Cfm=-·4 1m cReh, (10) 

TO H3 (10) H (6') nonyqaeM 

In, 'I' p _(j 

~ =- 2ce~· (8') 

BBeJleM 

.... D-:-"" + ( D fP - D mm) = --\- ( A+ R ') / sin (a ,... 0/2). 

rJle A a R'- aaaeCTHbie napaMeTpbl BonbtjleHmTeilaa, a a = 0/2 -0 Y'IHTbiBaeT 

penSITHBHCTCKHe 3~~eKTbl {I H (JJJ - yriibr ~acc·e.SimUI 's c.u.a. a na6. cacTeMe), . 

H aHanorii'IHO K-- JlJlSI t.iaCTHll OTJlS'lll ( cf> . II cf> - yrHbl OTJllt'lli B TeX JKe CH-n 
cTeMax). BaeJleM TaKJKe 

1 ' ' 
c_, y< Cer -Cmm)= (jslt sin 0 ++ (ffltk-G'ss )rose, (11) 

rJle . a •• ' (:j' 1:.1: ' a a a 
/5/ 

BXOJlSIT B H3BeCTHOe BblpS)KeHHe Jlllll JlB~~epElHUHiiJJb-

HOrO Ce'leHHSI paCCeRHHSI TIOJl!!pH30B8HHOrO IIY'IKS Ha II01ISip~30B8HHOll MHllieHH (nep­

BbiJi llHJleKC yKa3biBaeT aanpasneane non!!paaaunn ny'IKa, BTopoil - Mameaa. B Ka'le­

CTBe OpTOrOHSJlbHOll TpOHKH BeKTOpOB JlJlSI IISJlBIOlllerO IIY'IKS B JJS6. CHCTeMe Bbl-
-+ -+ .... ....... . 

6paHbi k , n a s=[nk] ). Bennqaaa Cfm BbipaJKaeTcSI qepea Te lKe·aem>r'l.I!Hbl 

1 ' Ce,.= _(jstrosO +y((jltk·-G' ... )slnO. (12) 

Tipn .Kana6posKe (7) 

a
0

1:>_=4RegReh;.a
0

C_.,4Re u Reh; u 0 K:_=·4Re vReh. 

Ha (6') n (13) nonyqaeM 

lrn T p -ff 
-=-; 

Reg 20 

lm 'r 

Rev 

.P-C:i' 

2K 

Im'r 
,---~ 

Re u 

p _(f 

2C 

(13) 

(14) 

/61 
K H3BeCTHbiM H3MepeHHSIMH 1958 rolla Tenepb Jl068BHJl8Cb HOBBSI.ll~OBepKa 

a .. ~7/ 
pasencTBa u = P , KOTopaSI ocymecTsnena B. lly6ae • .LlJISI 'r,n:"' 630 Mas a 0 -50 

G' - p = -·0,021 ±0,027. 

B Tex JKe ycJIOBHSI~ ... 

· C fm = 0, 3 ± 0,1 

H 

lm 'r/Im c = -(3,3±3,9)%. 

6 

!. 

\. 

I 

Tpef>oBBJmSI 'I' -HaaapaaHTaoc 

pH31:11lHOHHbie. TeH30pbi BTOporo paK 

Dn(k',k)z Dltl(-k,-k' 

ijllt (+k '. k) 

.C. noMOlllbiO SMIIJJHTYJlbi (3) HBXOJlB 

a o<De;;.+ Dm 

.Tax xax npa iana6poaKe (7) 

ImgE..,a' II 
0 

rtte 
• +• ,.' 1 . 

Mfmn •.2 ( 

nongpaaanaoHHblil Teaaop TpeTbero 
\. 

paaru:urll npn paccemma IIOJJ!!paaosa 

BnH B3MeHeHHe IIOJJ!!pH3 BllBB IIPB J 
/8/ 

HOlt MHllleHH , TO C. 'IIOMOlllbiO ( 1 :J 

ReT .•Drm+D;,e 
-·=·----

Reh 2D_ 
+ -

C IIOMOlllblO Bblpax<eHBil 

a 
0 

= ( Cff . .:_(jff = 8 (Im 

Imc=u 0 Cfm 

JlJJSI TOrO lKe OTHOmeHBSI SMllnHTYJl 

ReT cee-6 re 
Re h 2Cem 

. +-

AaanorH'IHO, H3 

"'o(Cmf+ffa 

nony:H~ 

----'---Re_T_ :.," (j,;, f + C 
Re h 2K 

rAe 

lr/ . =-1-( I e.,,. 2 
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16pamaeTcli B 

a 
0 

C fm =-· 4 1m c Reb , (10) 

Jn,T p _(j 

J;7' = - 2 C fm • (8') 

"" + ( D fP - D mm )= - ~ ( A+ R ') I sin ( a ,... 0 I 2 ), 

e napaMeTpbr' BonbljleHmTefiaa, a a = 0 I 2 - 0 Y'lHTbiBIWT 

0 H ~ - yrn:oi P.acc·e.SIHKSI 'a c.u.a. B na6. cacTeMe) I : 

qaCTHil OTila'lH ( rP , H cp - yrnbl OTila'lH B T9X JK9 CH-, n , 

C e£ ,.- C m m) = (j 
8 

k sin 0 + + ( (:[ \:k- (f • • ) cos (;I , (i1) 

/5/ 
8 

BXOilliT B H3BeCTHOe BhlpaJKeHHe lliTli llH~~epeHUH8rrb-

li nongpH30BaHHOI'O IIY'!Ka ~a nonSip~30BaHHOH MH!UeHH (nep­

H8npasneHH9 norrgpaaauaa ny'!Ka, BTopofi - Mamena. B Ka'le­

seKTopos llnli nallmomer.o ny'!Ka B na6. c:aCTeMe Bbi-

). Benaqnaa C£m soipaJKaeTCli 'lepea Te JKe·:eena'lHHbl 

1 < 

_(j akcosO +y(Cfl:k'-ff.,. )sinO. (12) 

a
0

C_=4Re u Reb; u 0 K:_=-4Re v.Rebo (13) 

Rev 21< Re u 

p _(f 

2C 
(14) 

/6/ 1958 rolla Tenepb ll06asanacb HOBall.npoaepKa 

~ o-5ool71 ocymecTsneaa B Lly6ne. Jlng T 11= 630. Mss 

(j - p = -· 0, 021 ± 0, 02 7. 

· C fm = 0, 3 ± 0,1 

ImT/Imc= -(3,3±3,9)%. 

6 

\I 

I 
I 

I 
I 

'I 

I 
I: 

., 
/5/ 

Tpeoosarom T -aasapxaHTHOCTH npasOilliT K aasecTHhlM ycnoBHSIM. aa nonlil-
. . - l . , '· '· "' ~ ' 

paallllHOHHbie Teaaopw BToporo paJU"a 

D n ( k ', k ) ~ D u (-k , - k '); K ·1k ( + k ' 1 k )= Ku ~.,.. k , - k ') 

~n <+k', kf-c,lt <-k,·-k,-,. • 
.C, IIOMO!Ub!O ·8MI!nHTYlthl (3) H8XOltHM: 

< < < + . 
a 0 (De~'+Dmf) .. 8Re(T g). 

, .. 
(15) 

,Talt KBK llpH Kana6pOBKe (7) 
'+ .-:· 

lm g "' - d M • · I 4 Re h , o tm n · 
r.ne 

+· ,.. 1 .. < 

Mo ·.- (Me + M n ) -
Lmn· .2 m~ ~Ul 

nongpaaauaoaawfi Teaaop TpeTbero paara, KoTopwfi xapaKTepaayeT Koppenli!lBIO nons­
·' 
paaruutA npa paccellHBB nongpaaosaHHl>IX npQTOHOB · aa . aenongpaaosaaawx npoToaax 

ana 

aoll: 

aaMeaeaae nongpaa auaa npa pacceruma nongpaaosaaaoro ny'lKa Ha nongpn:aosaa­
/8/ 

MHIU9HH , TO C IIOMO!Ub!O (13) nony'laeM 
' +'' 

ReT 'Dfm +O.mf Mfmn I'-:(!. 
= 

D 1+·C -K ·-o .· 
nn nn- nn 

·+ 
Reb 2D_ 

C I!OMO!Ub!O Bb!pa.JKeHHfi . . 

a 
0 

= ( C ff. ~ (:[ ff . = 8 (1m ~ Re 'r ·..,. Re c lm T ) ; 

lmc=a 0 Cem/4Reb,· Rec,;.~ 0 M·n·HI4Reh.1 
l(lU! TOI'O JKe OTHOIUeHHli 8MIInHTYil nonyqaeM 

ReT tee-Get Mn£'1' t>-G' 
Reb 

---:,..,..---· + ---· <. 
2Cem Ce~ l+Cnn-Knn-Dnn 

Aaanora'IHO, aa 

u 
0 

( C m f + (j m f ) = 8 Re ( T* v ) 

nony7a~ 
+' 

ReT '(j,;,f +C mf Mfnin 
--"'------ + -...,..--

Reb 2 K _ 1 + C -K - D . nn nn -· nn 

., I' _(j 

K 

rAe 

M ~ . =-21 ( M f . + M f ) • 
r..nm nm mn 

7 

(16). 

( 16') 

(17) 



II • 

Ysena'leHHe TO'IHOCTH B nposepxe coOTHomeHH!I P-:, B CTSBHT BOnpOC P 

TOM, HaCKOllbKO OHO MOlKeT H3MeHHTbCH, eC~H yqeCTb TOpM03HOe H3ny'leHBG, ConpP.. 

BOlKllaiOmee' p -p paccerume. B ycnoBH!IX ~npOBOllHBmHXC!I ·J:tO CHX nop ODblTQB BalKHO 

' ' ~ 
y'le~Tb acnycxaaae_cpaBHBTGnbHO MHrKHX ¢oTOHOB • , 

.r • ( • ' • 

Ecna pa36BTb cneKTp TOpM03HOrO B3lly'leHB!I Ha Tpll 'ISCTB: O'IGHb MHrKBG 

<IJOTOH~ (cnexTp ·nponopnaoaanea d(JJ/ (JJ ), M!II'ltae 'xaaHTbi (cnexTp .. nponopn"ao!lanea 

dCiJ 1 H OCTSllbHYIO ~aCTb,, TO MOlKHO, OlKHll8Tb,, 'ITO, .TaK KSK O'lGHb MSII'KHe: clJcn:OHbl 

ae MeH!IIOT CDBHOBOH CTpyxTypbl aMDllBTYAbi, TO OTKllOHeHBH OT paBeHCTBa ''f' ..:.B 
6yJ:tyT csH3aHbi c 'laCTbiO cneKTpa, nponopnaoaan&aoli d"' li: c acnycxat~aeM 6onee 

lKGCTKHX KB8HTOB, 

Aaana3, nposeJ:teHHbiH A.B. TapacoBbiM B. Jly6ae; "'IOATsepAHIJ, 'ITO aapymeaae 

cooTaomeHB!I P - B aa'laaaeTCH c 'laCTB cnexTpa .. d(JJ • B pe3yn&TaTe nony-

qaeTcH:· 

8 
f u 

0 
( J>, - B ) d (JJ ., ~- ~- 2 · lm ( q h • ). 

o rr p2 sln20 ·x 

2 2 

xl E -p cosO 

p sin0/2)m
2
+p

2
sin

2
0/2. 

I 
t" ........... # .... v &U ·T }' DloU "I ~ ,-

n + 

+ 

m 

2 2 
E + p cos 0 P cos0/2+ v m 

2 
+ p 

2 
cos

2
0/2 

In· ' 
pcosOV2v'm 2+p 2 cos 

2
0/2 m 

. In 
E+p 

m 
'- 11. 

rAe B npaBOH 'l8CTH MOlKHO BOCDOnb30B8TbC!I TeM, 'ITO 
. . \ 

(18) 

x) · . 1 · ~ 
B · o6meM cny'lae aeynpyrax nponeccos cooTaomeaae P = u ae cneJ:tyeT H3 

T-aasapaaHTHOCTH. HanpaMep, nng nponecca ¢oTopoJKAeHH!I Me30HOB aa ayxnoaax 

H3Mepeaae D0ll!lpH38DHH HyKllOHa' OTJ:ta'IH HS fienongpa30B8HH0H MHmGHH !{aeT HHYIO HH-

clJopMaUHIO, 'IGM H3MepeHHe aCHMMeTpHH B Ce'leHHH' <!JOTopOJKAeHH!I Ha DOll!lpH30B8H-

HOH Mameaa. Tpe6osaaa!r T -aasapaaHTHOCTH Ail!l aeynpyrax 6aaapHbiX peaxnaii: CBli-

3blBaiOT nongpa3anaoasble a¢41exTbi so B3aHMHo-o6paTHblX peaxnarot. HanpaMep, · oKa- • 

3blB8IOTCli paBHbiMH DOll!lpH38UaSI .npOTOHOB OTJ:ta'IH B peaKUHH d + rr +~ p + p 
(xorJ:ta J:teliTpOH aen.onapH.30B8H) H , aCHMMGTpHH'B Ce'IGHHH o6paTHOH peaKUHH 

p+·p .. d+·rr +· , xorJ:ta nonapa3osaa TOnbKO. ny'loK. 

8 "· 

l 

ill IJ 
·( 
l 

! 
I 

h !ll. 

: ·' l~' 
l ' 
r 

+ 
4Im (h*g)~uo Mfmn 

p, E - HMJIYnhC _a aaeprHH ayxno: 

0rMeTHM,. 'ITO BCHKHil: S~eKT 

'IBIO aMnllBTYll g II h . npB 

l.{acne!Ulo MHOlKHTen&: npa lm ( 

B T • 600 Mas. Cne~:tosaTenbao, ·n .. . . . .. 
MOlKeT · cnylKBT& nposepxoll: T -a as~ 

1. K aacToSimeMy speMeaa ae· 

.HblX B38HMO!{eHCTBH!IX •. 06aapylKeHB 

Hb1X can npB Manblx aaepra!IX c a 

ilose Teopaa c;:na6h1x B3aHMOJteAcTBJ 

B38HM0llGHCTBHli COXpaH!IIOT p -'le~ 

OCHOBaHHblX'Ha !tHCttepCHOIIHbl~ COO' 

aaepra!IX see JKe lKenaTen&aa. 

Jlng pacceHHHH nonapa3osaHHI 

nposepxa COOTHOUreHHli. p"' - (j. , HO 

pH30B8HHblM ny'IKOM MOlKGT CT8Tb 

SHTHOCTa, B OTCyTCTBHG Tpe60B8HB 

Ce'leHHH B38HMOlleHCTBaSI·npHJ6peTI 

U cr:J· 
p 1 0 

~ll!l CTqnKHOBeHHH.ayKllOHOB C 6E 

. p 2 - nOll!lpB38UHSI MHmeHB) 

u cuo+u1<P1P2>+ 
p 1 p 2 . 

.... ... -l 

+(P 2 k)]+u~[(P 
!tllli CTOnKHOBGHHH 'l8CTHU CO CD 

x>o· , . TMGTHM TO HHTepecaoe O( 

'l8CTHUb1 aa 'ISCTHUaX CO CnHHOM 1 
pH8HTHOCTbi00 y'leT TOpM03HOrO H3 
Mepe, npH y'leTe TOil: 'l8CTH CneKTJ 

9 



II • 

a npoaepKe ·coOTaomeHII!I P.:, B · CT8BIIT BOJlPOC P 

II3MeHIITbCH, eC~II yqeCTb TOpM03H09 113Dy'ieHae, conpo-. 

ycnoBII!IX DpOBOAIIBWIIXCH·l{O CIIX DOp ODhlTQB ~*HO 
. x) 

1\-UCI"KilX cjlOTOHOB • . 

1131ly'ieHIIH H8 Tpll 'i8CTII: O'ieHb Msri'KIIe 

) , Mm"KIIe KB8HThl ( CDeKTp•nponopn:HOll81leH · 

MO*HO O*IIA8Tb1 • 'iTO, T8K KaK~ O'i9Hb Mm"Klle cflcn;:oHhl 

8MDiliiTYAbi, TO OTKilOHeHHH OT paaeHCTBa ''It ~(1 

nponopn:HOH8nbHOll d (<) li: ~ IICnyCK~IIeM 6on~e 

B . .Lly6ae,· <nOATBepAIIlJ, 'iTO HapymeHII9 

c 'iBCTII cneKTpa .. d (<) • B pe3ynhTaTe nony-

r.. 32cz mB· 
· -u)d(<) -=-·-- 2 

fT p2 
Im(qh*) 

- . X 
sin 2 () 

In psin0/2+~m2 
+p 2

ain
2
0/2. __ ...;;._ __ -:--'----:-"'---.....,.-'---+ 

'm 

, p ros6/2+vm
2 +p~ros26/2 

In · (18) 
m 

lovnpyrax nponeccoa cooTHO.mesae P ~ B He cneAyeT H3 

, Ann nponecca cflOTopo*AenaH Me3oaoa sa ayKnoaax 
OTAa'ia aa aenonnpa3oaaaaoit Mameaa AaeT aayro aa-

acaMMeTpaa a ce'ieHaa· cjlOTopo*AeHaH aa nonnpa30BaH-
T -aaaapaaHTHOCTH AiiH seynpyrax 6aaapa~>rx peaKnait. can­

so B3aaMao-o6paTHhlX peaKnasrx. HanpaMep, oKa-' 

npOTOHOB OT A8'ill B peaKUHH d + fT +:. p + p 
aCHMMeTpiiH'B ceqeHHH o6paTHOU peaKUHH 

lnHPH30BaH TOITbKO nyqoK. 

8 .... 

' } 

11 
I 
I 
l 

( 
t 
l 
i' 

!ll. 

\(-
1 

+ 
4Im (h"'g)acr

0 
Mfmn , n 

+ 1 . 
Mii e-.(M. +M • } 

tmD 2 · .t.mn- mr.n . 
p, E - HMnynhC ,a asepr11H gyKnosa a. c.n.a.). 

OrMe'J'HM,. 'iTO BCHKHli acflcfleKT H3MeHeHHH cOOTS:omeHHH P • 6 o6H3aH sana-

'iiiiD 8MillliiT)'A g II h , npH'IeM Ollll He AOmKllhl 6hlTh paBHbi ( g .j ± b ). 

t{acneuo MHOJKIITen~> npa · lm (gh"') cocTaBnHeT : 10-4 Ann 8 •30 Maa 

11. T • 600 Maa. CneAOBaTen~>Ho, AO aT.oro. npeilena apoaepKa· coOTnomeHHH P-= (1 

MOlK; c~*RTD- ~oaepKoli T .. -asaap~HT~OCTII Clln~>~x B3aHMOAeilcTaalix)· ~ 

III, 

1. · K aac'l"OHmeMy apeMeHH ReT yKa3aHBli · aa aapymenae P -qeTHOCTH a eRn~>-. 

HhlX B38HMOAeltCTBII!IXo 06aapy*eHae necoxpaHHIDmelt ·P-'ieTHOCTb KOMHOHeHThl HAep-
~. 

HhlX Cllll Dpll M81lbiX aaepi'H!IX. C HHTeHCIIBHOCTbiD, 6na3KQlt K O*!ll{aBmeltcg H8. OC_:. 

ROBe TeOpHII Clla6hlX B38RMOJteltCTBHli, CBHAeTellbCTByeT 0 • TOM, 'iTO C8MR CllnbHhle 
. . ' 

B38HMOl{ellCTBII!I COXpaH!IIDT p -'ieTHOCTb. . 0AHHKO C TOqKa 3peHIIH apl'yMe~TOB, 

OCHOBaHHbiX · H8 AIICilepCIIOHHbiX COOTHOmenllrot, npoaepKa p -'ieTHOCTH npa BbiCQKHX 
'' '- . 
aneprasrx ace *e *enaTenbna. 

.LlnH pacceooag nonnpll3oaannhlx nyKnonoa na 6eccnanoahlx HApax H:e. ToDbKO 

npoaepKa cooTnomenaH. P-= '(f , Ho a a3MepeHHe nonahlx ce'ieHHli c· npoAonbno-nong­

pa3oaanabu..i ny'iKoM Mo*eT CTaTb MeToAoM npoaepKa cnpaaeAnaaoCTII . P. -aHaapa­

anTnocTa. B OTCYTCTBH9 Tpe60B8HHit p -IIHB8pii8HTHOCTII Bl>IPS*allll!l All!l IlOilHhlX 
+ . 

CeqenHli B3811MOAellCTBH!I npii06peTSP!JT BHA l p 1 -IlOD!Ipii38UHll ny'iKa) 

' .. 
(1 "'(1. ·+ (1 ( p k } 

I' 1 0 1 1 (19) 

~llH CTqllKHOBeHali gyKnOHOB C 6eCCnllHOBhlMII HAPSMH, H 

nonnpaaanag MameHH) 
\ .. .... .. .... ... .... .. ... 

u c cro + u 1 ( p1 p2 } + cr·2 ( p 1 k )( p k ) + a ( ( P k ) + 
P11'2 . 2 3 1 

P2-

(20) 

+ ( .P 
2 
k) 1 +cr 

4 
( ('P

1 
k)- ( P

2
.k) 1 +a 

5
( ( F

1 
F 

2
1 k .. ) 

All !I CTOilKHOBeHHli 'iaCTHU CO CilHH8MH . 1/2 'H ·1 /2. i 

x) 0TMeTa~ TO aliTepecnoe o6c~oHTenbcTao, . 'iTO nng pacceooag. 6e·c~n~·nos~li 
qacianhl Ha qacTinax co cnanoM 1/2, I'Ae co'oTaomeaae P ~ G ca'H3aao c P-aaaa-
paaHTHOCTbro, y'ieT TOpM03HOI'O H3ny'ieHH!I He MeH!IeT COOTHOWeHH!I ( IlO KpaliHeii 
Mepe, npa yqeTe TOil 'i8CTII cneKTpa, KOTOpaH nponop~HOHanbH8 d(<) ) • 

9 
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·. (: 1;:1 

.. OTIIH'lHO OT JiyiiSI IIpH O!IHOBpeMaHHOM .UnS! JiyKIIOH-HyKIICIHHOro':paccesmHR u 5 

napymennn 1>- n T -nHBapnaHTHOCTL 
' ' : - " /9/ ' /10/ .. .. . . 

Ecnn BOCIIOIIb30BSTbCSI BbipaJKaHRSIMH Bynpyljla · R .TopnnaliKa (eM. TSK-

. JKe111 1 ), T~, ~;..miiRTyna . p ::.:.p '::~accerumSI snepen npliMeT sHn 
. '. (0), i:···: · .. : ., .:: .. · ... · .. : .. · 1.: .· ......... ·. 
!tf··M +4(M 0 .-M. 0 )([u-1 u 2 ]_k)+·-;r·(M 00+M80 )[(u1 k).-(~ik)] •.. "(21) 

: ~, . ,_: ~' 

Bb!ba>Kenne: .i:u1n ":M c 01 npH~eJ:iefio 'i: (1) , a M 
0 

.( M . ) 
...... · .. ·· . ' : . ' . .. .. ·,· .,. • . oo 

aMIIIIHTyna TpnnneT-CHH-

·rneTaoro (cnnrneT-TPHIIIIaTnoro) nepexona c napymeHHeM p .:.;q'~T~TH. 
" /12/ 

C.M. Ennen&KHH H P.M. Pb!H!IHH nony'IHIIH BbipaJKeHHe !IllS! u1 

ttpH cnpaseniiHBOCTH l' -HHBSpHSHTHO~TH: 
.1 (·, • 1 t t) 

u· z- u -·u· ) · u = -· ( u -·u 14 o '2 2 + o' 

rne: ( ~~- a': '(20) - ceqeane nn9 aeno~~naosaHHbiX qacTHn cn'na~'.T/2) u • 
·~~nab!~ 'ce~~aU:B ~~~'~~ c.Kar~~TH~Ix' n .;.r;~niieTahiX nepexo~os (nH>KHae aaa'l'Kn 

!IpOeKUIIH nonH'o~~ ~IIIIHS. J'IS iaiipaaneH~~ IIf\;aromero ny'lKa (~ '=' 0,± ·~· )~: 
Bbipa>KeHII!O (2.1) COOTB9TCTByeT. 6~nee. o6mee B~Ipa,>KeHae . 

' 

n u· . 2 

(22) 

H u+ ~-
... , '. 

03HS'lS!OT 

COl 1 . . .. .. .. I· . .. .. . .. .. 
_,uP P eu~ p' +-;r(a~ 8 -•a80 }([P 1 P 2 ]k)+T(a 08 +a~ 0 )[(P1 k)-(P2 k)]; (23)· 

1 2 1 2 

rJte u
0 
~-(d~ 

0
)' '-'. nonaoe ce'lenne" TpnnneT-cnarneTHbiX: (cnarneT-TpHIIIIeTI!b!X) nepe­

xonos · c napymeHHeM · • P -'leiaocTn. 

l1HTepeCHO ·oTMSTHTb, 'ITO (a80 ±a08 ) llliHaiiHbl IIO SMIIIIIITYJtaM; xapaKTepnayiO-

IDHM • napylllel!ne '.· · P · -n ·' T -nnsapHaHTHOCTeil:. · · · • · 

Hapylllewre -' P ..:.qeTHOCTii • MO>KHO ·nposepi!Tb. s oni>ITe 6ea: nomrpl!aosaanoii Mil­

mea~, HO C npO!IOIIbHO-IIOIIS!pH30BSHHbiM ny'IKOM.· .UIISI o6Hapy>KaHI!li O!IHOBp9M9HHOrO 

napymennSI T -H l' -IIHBapnaaTHOCTeil: aeo6xonnM aKcnepi!Mel!T c aOpMallbH~nonSI-.... ... . ·'·· . ' . . ~ ' 

pH30BSHHOil: Ml!lllellb!O (P
2 

o:l' 
2 

n) H IIY'IKOM, IIOIIS!pH3SilHSI KOTOpOrO Hll!IpaBIIel!a IIO .. 
BeKTOpy S 

.li ., 
. :1 

2. B OTCyTCTBHe l!apyllleHHSI_ p -,'leTHOCTH H3Mep~HHe Ce'leHiiii. pacceSIHI!SI B 

\ CHHrlleTHb!X H TpH!IIleTHblX COCTOSIHHBX npencTa~llliST HHTepec, C TO'lKH 3p9HHSI npo­

CI!IlbHb!X. B3SHMOAeil:cTBHii. BSpKH 3SKIIIO'l9HHil: CB9pXH30TOIIH'l9CKHX CIIMMSTpHil: 
... · . . /13/ ' 

TaK, HSIIpHMep, SU ( 4) _ .. -CHMMSTpHSI . , HOMHMO paBSHCTBS 

' 1 ' .. 3. ' 
M,p.( S 0 )"',Mn_p( S 1 ), 

10 

!JPH npoaepKe· KOTOporo BSJKHO y'leCTb aa; 

n-p CIICTeMbl 0 IIpHBO!IHT K Clle!lyiO!llHf 

aa,ul n a2 £XO!Ili!llHMH B (20): 

ao (pp)-uo(np)=o:l (p 

n 

a (np)~a (t 
2 . 2 

C IIOMO!llb!O (20) paBeHCTBO (24) MO>KHO 

t 1 • 
utllt (np)=y[aiot (pp)+u 

a t 
rne uta t n u tot - IIOIII!I>Ie ce'!eHHSI a 

3. .UIISI ueneii COIIOCTSBII·eansi C !IHC: 

aane>KaocTn ljlaaonoro aaamiaa Heo6xonnt-
o •. /14/ 

()_ = 0 • 06cy>KnaalllnecSI B npouen: 

B.IICTCKHX SHeprHliX. Cl!paBe!IIIHBbl !IIlli !IpC 

naiOT 3SKIIIO'leHnil: YHIITSpHOCTII S -MSTp 

TY!I B HYIIb npn () .. oox). 

TaK KaK np11 () = 00 

U (0)- V (Q }z g ( 0 )+ h ( 0) 

aMIIIIHTyna (1) o6pamaeT s 

(0). ' . .. 

MNN =u(0)+v(O)+[u(0)-:-v(O)](a1 , 

B cnny yHI!TapHOCTH S -MaTPHIIbi 

Im l u (0) + v ( 0) l k 
--·a 
4 IT 0 t 

.!, 
k 

Im [ u(Oj -v(O)] "'~ al· tot 

k . k 
21m h(0)=-:-;;-a2tOt=--.r,; 

x) Cnaryngpaoe KYIIOHOBCKoe aaaH 
o6cy>KnaeMag npouenypa HenocpencTBef 

11 



{.! )'t 

OTnH'lHO OT Hynn npa OAHOBpeMeHHOM 

. ' ' " /9/ ·.. ·. .. /10/.. ' 
IJKeHRSMR Bynpy,Pa · n TopMaliKa (eM. TaK-

,·. 
anepen npnMeT ann 

. . ! 

_; .... '- '·... 1. ·. . ... ... . ..... 
·
1 

a.
2 
]k)+·T· (M 0 .+ M. 0 )[ ( a 1 k >. -.(~~ k)] • . ~21) 

a M ( M ' ) _: '~MIUIRTYA~ TpnnneT-cna-
... Oa sO ,... .'. ::• . .. ;,J 

P -'leTHOC~n. 

nonyqann Bb!paJKeane nns a
1 

i· 
a a· 

2 

t t ) 
(a+-·ao • (22) 

',' ', ,.,,,.' t 
cnnaa 1 /2) a_ n a+ ~-

' ·-' ' . 
03Ha'l8IOT 

11/IASIOUlei'O ny'!Ka (m .. IV 1 )~ 

o~nee oomee Bbipi:t)l{eHH~ 

. .... .... .... t· . ... .. ... ... ' '• 
([P 1 P 2 ]k)+-;r(a 0 ;,+a~ 0 )[(P1 k)-(P2 k)], (28) 

TpnnneT-cnarneTHb!X·(cnarneT-TpnnneTab!x). nepe-

•,·: 

aMnnHTYASM; xapSKTepnayro-

OIIblTe oe3: IIOrillpH30BSHHGfi MH­

ny'lKOM.· .Llmi OQHapyJKeHHSI OAHOBpeMeHHOI'O 

H~OOXOilHM . .SKCIIepHMeHT C HOpManbH~nonn­

H ny'IKOM, nonnpnaannn KOToporo H~IIpaaneaa no 

P-'leTaocTn naMep~aue ce'leHafi paccenann a 

npeAcTaanneT· naTepec •. c TO'lKH apeann npo-

cnnbHb!X. B38HMOA~llCTBRll. CHMMeTpHli 
/18/ . 

MMeTpHS! , IIOMHMO paBeHCTBS 

3 .. 
Mn·p( S 1), .·~·· 

~pH npoaepKe KOTOpOI'O BSlKHO y'leCTb HanH'lHe AeliTpOHHOI'O H BHpTyanbHOI'O ypOBHefi 

n-p CHCTeMbl, IlpHBOAHT K cnellyiOntHM paBeHCTBSM MelKilY nonHb!Mll · Ce'leHRSIMH 

a o • a I n a 2 
£XOilSUlRMH B (20): 

a 0 (pp)-a 0 (np)=a
1 
(pp) + (1

1 
(np.) (24) 

n 

a (np)-=a (pp)=O. 
2 . 2 

(24') 

C IIOMOUlblO (20) paaeHCTBO (24) MOlKHO npellCTSBHTb B BHile 

t 1 a t 
at.oi (np)=y(atot (pp)+atot(p p)] (24") 

a 
rue a tOt H a tOt - nonnbie Ce'leHHs;r B CHHrneTHblX H TpHrrneTHb!X COCTORHHRX. 

8 • .Llnn ueneli COIIOCTSBn·eHHH C llHCIIepCROHHb!MH COOTHOWeHRl!MR ll IIOBb!WeHHSI 

HSilelKHOCTR ,Pa30BOrO aHanaaa HeOOXOilHMbl llSHHbie 00 SMIInHTYilSX pacceSHHSI IlpH 
0 • /14/ . . 

0 = 0 • 0ocylKil8BWHeCll B npouellypbl BOCCTSHOBneHHll SMIInHTYil IlpH penl!TH-

BHCTCKHX SHepi'Hl!X cnpaaennHBbl )lnl!. IlpOH3BOnbHb!X yi'nOB pacceHHHll, HO He y'lHTbi­

BSIOT 38KniO'leHHH YHHT8pHOCTH S .,...MSTpRUbl H oPSKTS oopameHRll HeKOTOpbiX ·aMnnn­

OX) 
TYil a aynb npn 0 .. 0 • 

TaK KSK npn 0 = 0° 

u(O)-v(O) .. g(O)+h(O) R c(O)=O, 

8MIInRTYil8 (1) OopamaeT B 

( 0) . ' ... ... ' .... . ... ...,.·: ... 

MNN .= u (0)+ v (0) + ( u ( 0) -v( 0) ](a1 a 2 ) + 2h (O){a 1 k ) (a 2 k ) • 
(25) 

B cnny yaHTapaocTn S -MaTpHllhi 

lm l u (0) + v ( 0) 1 k 
=--·a 4 IT 0 tOt 

I 
. ' k . k 1 . ,. 8 

lm(u(O)-v(O)] .. -·-a· =-·-·-(a -a·)· 
411 1 tOt 411 4 0 

l26) 

( 0 ) k· k ·Ict ') 21m h =--a =--- a -a . 
. ·4rr 2tOt 4rr 2 + o 

X) CnarynllpHOe KynQHOBCKOe B38HMOAefiCTBHe HHJKe He Y'lHTbiBSeTCH, TSK 'iTO 

OOCYlKilSeMaSI npouenypa aenocpencTBeHHO npaMeHHMS. nRWb K n - p -cacTeMe. 
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.... 

CooTaomeansr (26) JlaiOT MHHMhle 'IaCTH aMnnHTyJl u v 11 h no pe3yllhTa .. 

TBM H3MepeHHSI IlOl!HblX Ce'IeBHii: •. MOilYllll )leii:CTBIITel!bHblX 'I8CTeii: STHX aMnnHTYJl 

MOlKHO nony'IIITb 113 BblpalKeHHii: 

. 2 . 
8ful"=u (l+·K +·D +C ) 

0 , nn nn nn 

• 2 . 
8lv I euo(l-Knn+Dnn-Cnn> (27} 

. ·2 . 
8 I h l . "" 0' 0 ( 1 - K nn - D n n' + cnn ) • 

Llrut onpeJlel!eBIISI 3HaKOB )lei!:cTBHTellbHblX 'IaCTeii: 8M!IniiTYI1. MOJKHO IICilOllh30B8Tb 

COOTHOilleBIISI 

(Llnsr 

·a 

u· 
Reu,Re v=-0-(Dnn +·D )-lm u 1m v 

. 8 . tt nn 

1 , o 0 t 

Re v Re h :. -
8
- ( K ff :... K nn ) - Im v 1m h 

u· 0· 
Re u Re h = S ( C ff - C nn)- Im u lm h • 

8 =·Oo' Cmm= C nn' Kmm;., K nn' Dmm= Dnn) 

+ 
0' 0 M nfm 

Im u Re h -1m h Re. u = 
4 

u Me 
lmuRev-lmvReu= 0 

mn 
4 

Im h Rev - I m v Re h = 
+ 

{1 0 M fmn /4 

(28) 

... 

(29) 

Llnsr HeKOTOpb!X neneii:, CBSI38HHblX1 HanpHMep, C npllBHllaMII CyMM; HeOOXOJliiMC' 

3HaTb BeliH'IHHy 
c (8) 

lim d(.O). 
o ... o. 

d (0) = lim 
. o ... o. sin 0 

Llnsr BOCCTaHOBlleHII!I d (0) BOCilOllh3yeMCSI COOTHOmeHIISIMII 

12 

H 

a P~4Re 
0 

. u o Cfm ., - 4 1m ( 

C IlOMOI!lblO ltOTOpbiX R (27) se· 

p 

Im d(O) "' 2 

H 

Red(O)e2 

--·) 
sin 0 

1 ' 

p 

sin 0 

1 ~ 

Eme B 1962 r. rOToB )!( c 
MOlKHOCTH npoBepKH C, P, T -

IlOliSipH3aUHOHBbiX stjltjleKTOB B y 

p+p-> 

KaK BC!IKHA oHH8pHhlii Ili 

p -HHB8pH8HTHOCTHj KaK npOU 

T - HHBapxaHTHOCTH, · a KaK p! 

B03MOlKHOCTb npoBepKH C-HBI 

113 oomero 'IHClla 16 ae: 

cannhle B ( 1 ),coxpaasrroT C-, P· 

Tyll HMeeTCSI HeCKOllhK01 cymec 

B TOM CMhlcne, 'ITO npncyTCTBI 

BapHaHTHOCTH 1 HO He npOTHBOpi 

a [ (; ;)_(; ;)] HHBapHaHTHa 
1 2 

HOI'O OTpalKeHHSI1 HO MeasreT 31 

x) 
Llnsr npouecca (33) B 

Ha'IallhHOI'O H KOHe'IHOI'O aHTHI 



'ISCTH aMIInHTyJl U. , V H h no pe3yllbTa .. 

)lefiCTBHTenbHhlX,'lSCTefi STHX SMllnHTYA 

K +D +C 
nn nn nn 

K .. .,+D.,.,- C.,., ) ,(27) 
f 

- K nn - D n n' + Cnn ) • 
_,) 

'lSCTefi 8MnnHTYA MOlKHO HCllOilb30BSTb 

(Dee +·Dnn )-Im u Jm v 

~ Knn).:..Im v 1m h (28) 

C ef - C nn)- Im u ·Im h • 

m;., K nn 1 0 mm"' Dnn) 

h ~e u 

+ 
U 0 M nfm 

4 

u M-
v ~e u ., 0 fm n 

-. 

4 (29) 

v ~e h ., 
+ . 

UO M fmn /4 

aanpHMep, c npaaHnaMH ·CYMM, aeo6xono:MC' . 
c (6) 

--:-- = lim d( .6). 
6-oo sin 6 

MCSI COOTHOW8HHSIMH 

.12 

u · P .. 4 Re ( cu * ) .. 4 Bin 6 Re ( d u *) 
0 . l30) 

a 
u Cn .. ~4Im(ch*)=-4s!ft6Im(dh*), 

0 Lm . 

C llOMOWblO XOTOpbiX H (27) aeTpynao nony'lHTb, 'ITO 

P Crm 
--·) 1m u - -- ) Re u 

Im d(O) .. 2 sin 6 o • sin 6 o (31) 

l+K +D +C 
DD DD DD 

a 

P ce 
-) 

0 
Re u + __ m_ ).

0 
Im u 

Re d(O),. 2 sin 6 ·1!ln 6 
(32) 

1 + Knn + D nn + C nn 

IV. 

/15/ 
Eme B 1962 r. fOTOB a 0xy6o o6paTHnU BHHMSHHe HS yHHKSilbHble B03-

MOlKHOCTH npoaepKH C, P, T - HHBapHaHTHOCTH 11 CPT-TeopeMbi npo: o:ccnenoaaHHH 

.nonsrpH38UHOHHhlX 3~~eKTOB B ynprOM pacceSIHHII SHTHllpOTOHOB npOTOHSMH 

p+p-op+p. (33) 

I , 
Kax BCSIKHII 6o:HapHbifi npouecc, (33) MOJKeT 6biTb Hcnollbaoaaa nnsr npOBepKH 

P-HaaapHaHTHOCTH; xax npoue~c ynpyroro paccesrHHH on yno6ea nnsr npoaepKH 

T- HHBSpHSHTHOCTII,· a KSK peaKUHSI M8lKUY 'lSCTIIUefi II SHTH'lSCTHUefi (33) naeT 

503MOlKHOCTb npoBepKa c~IIHBSpiiSHTHOCTH. 

Ha o6mero 'lHcna 16 aeaaBHCHMbiX aMnno:Tyn npouecca (33) nllmb 5, BbmH­

caHHhle B ( 1 ),coxpaHsiiOT c-, P- II T- 'leTHOCTH nop03Hbx). Cpeno: OCTanbHbiX. aMnnll'­

i 
Tyn RMeeTcsr HeCKOilbKO, cymecTBOBaHHe xoTopbiX npOTHBope'liiT CPT-HaaapHaHTHOCTH 

B TOM CMhlCne, 'ITO npHCYTCTBHe, aanpHMep, aMnnHTYUbl T . . npOTIIBOpe'lHT T -1111-

aapHaHTHOCTII, no He npOTHBOpe'IHT Tpe6oaaHHSIM CP-HHBapo:aHTHOCTH. AMnnHTyna · 

[ 
... .... ... .... ~ 

a (u l D )-(uiz n )] HHBSpHSHTHS OTHOCHTenbHO 06pameHHSI BpeMeHH II npocTpSHCTB8H-

HOrO OTp8lK8HIISI1 HO M8HSI8T 3H8K npo: C -conpsrlKeHHH, 

x) }lnsr npouecca (33) B xaqecT:"le p .. 
II p ' yno6HO Bbi6paTb HMllyllbChl 

HS'lSnbHOrO R KOH8'lHOrO SHTHnpOTOHOB B C,U,H, 

13 



. . /16/. 
C. M. BaneHbKI!ll . o6paTnn BHI!MaHne Ha cpaaHHTenb/IO npoCTbie (Ho ace 

JKe TPYAHhie) onbiThi, B· KOTopwx MO)KHO npoaepi!Tb Tpe6oaaHIISI CPT-TeopeMhi 11 

npoaeneHne KOTOphiX Heo6xonnMo paccMoTpeTb na6opaTopn:SIM, pacnonararomnM no-
• 

. nSIPI!30BaHHhiMII aRTIIIIpOTOHaMI! II IIOnSIPI!30BaHHOll ·npOTOHHOll MllllieRbiO. 

YcnOBI!e IIHBBpllaHTHOCTI!.B3BHMOAellCTBIISI OTHOCI!TenbHO 3apSIAOBOrO COIIpSI~e­

HIISI Ilpi!BOAIIT K ycnOBIIIO, KOTOpOe MOJKHO 3BIIHC8Tb B BI!Ae 

.. 

,,q p '. p) = p (1, 2) M ( -:P·-p ') l> (1, 2 J. l34} 

1 ... .... . 
rft? p (1,2 )~"T(l+a1 a2)orrepaTOp nepeCTBHOBKII.CIIIIHOBhlX nepeMeHHhiXo p - IIHBapR-

aHTHOCTb Tpe6yeT, 'IT06hi 

. .... .... . .... .... .+ 4 -+ .... ...., .... ... .... .. ... 
~~(p ', p)~ M ( -p ', -p)=(a 1 n )(a 2 n )M (p, p)(a

1 
n )(a

2 
n ), {35) 

(.. .. .. .. /6/ 
rne onepaTop R= a

1
n )(a 

2
n) ocymecTanSieT OTpaJKeHne· a nnocKOCTII peaK~IIII 

Ycnoane HHBapnaHTHOCTII OTHOCI!TenbHO o6pameHI!SI apeMeHI! npencTaaneHo 

a (4). Ha IIHBapnaHTHOCTII S -MaTplllthi OTHOCI!Tenr.uo CPT-npeo6paaoaaHI!SI no -

ny'laeM 
T -t -+ -1 -t -+ 

M (p',p)=u 1>(1,2)~1(-p,-p ')P(1,2)u. (36) 

Ecn11 npo1!3BeCTH noaopoT Ha yron " 
.. 

BOKpyr BeKTOpa m , TO MO)KHO 

BI!AeTb, 'ITO 

..., .... ... ..... . .... ... • -+ .... ... .... """" ..... 
M(-p,-p')=(a

1 
m)(a

2
111)M(p',p)(a

1
m)(a

2 
m). {37} 

Orpanii:'lnMcst aMnnnTynaMI!, coxpaHstiOiuHMII l> -'leTHOCTb. Torna npn OTKaae 

oT Tpe6oaaHn:ll CPT.:..IIIIBapl!aHTHocTn 

( 0, 
M=Y +M

2
, 

(38) 

( 0) 
rne M naHo a (1), a 

... ... -+ .... ... ... ... ... ... ... ... ... 
M 2 =a[(a 1 n)-(a n)]+T[(af)(a m)+(a m)(a f)]. 

2 . 1 2 1 2 (38') 

Han11'111e aMnnH:rYAhi a npHBOAIIT K CHHrneT:-TpHnneTHhiM nepexonaM. B cn:ny 

... 0 . ' 0 
9TOrO nonHpll31lll1!11 HHTIInpOTOHOB r 1 II np.OTOJ_IOB p 

2 
, B03HIIK810llll!e .B peaynb-

TaTe pac.ceSIHIIH. HenonSIPH30BaHHhiX .'laCTIIU, paan11'1aiOTCst. Aaanorn'IHO paann'laiOTCH 

{f 1 -BCIIMM~Tp!ISI B Ce'IeHJII! paCCeSIHI!SI IIOnSIPII3?BBHHO~O ny'IKB BHT!InpOTOHOB He­

IIOnSIPH30BBHHOii MHmeHblO H ff -aCIIMMeTpiiSI B, Ce.'leHHII pacceSIHI!Sl HenonSIPH30BaH-
2 . . ·. . ' 

!!OrO ny'IKa aHTIIIIpOTOHOB IIOnstpH30BBHHOll npOTOIIHOll_ MHIIIeHbiO. 

14 

. Hcnonr.ayg (36). II (37) H Y'IHTI 

P(1,2)a P~ 
-ll 

·nony'laeM 

o -+ 0 -+ 1 · -+ -+ 
P 

1 
.. ( P

1 
II) .. -;r;;-- Sp (u·1 n ) MM-+ 

0 

AnanorH'IIfO .. 
p2 .. (l>2; 

CooT!fomea:Hst (39) H (40) SIBnSIIOTCl 

HOCTH OT!i0CuT9nhllO' apameui!:. 

II 

C nOMOIIlblO (38) H (38') 

0 
.ao (P1 ;...(12)':' 8 

a (P
0 -C1 )= 

0 2 1 . 

H, TBXIIM 06pa30M, nnst npoaepKH. CJ 

aMIInHTylthl V H ft OTnH'IHhl OT E 

CKna~waast ( 41) .H ( 42 ) , non) 

uo o o -(P _(f +l> 
2 1 2 2 

K awpal!ieRIIIO. (43) npsMea:BMC 

aoM napymeHBSI T -nnaapsaRTROCT~ 
0 0 

P1+ p2 

2 
p .. 

.Llnst p- p -pacceSIHIISI BM9CTO (8') 

1m T P 
0 

i;ic" = - -· 1 

B xanH6poaxe (7) npB aaMeHe (44 

BwpaJKesse (4.5) B asanorB (9) H 

- . 
HO )lnSI p - p -pacceSIHBSI B CBSI3H 

B aTOM cny'lae. 
x) BwpaJKeHIISI (41) n: {42) 1 

Tyn •• 
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2 • 

epaBHHTenbHO rrpoeTbie ( HO BCe 

rrponepHT~ Tpe6onaHHSI CPT-TeopeMbl H 

na6opaTOPHHM, -paerronararomHM rro­

rrpOToaaoil Mnwea&ro. 

S1 OTHOCHTenhHO 3BpSIAOBOrO COIIpSI~e­

B imae 

{34} I 

_CIIHHOBbiX IIepeMeHHbiX·. p -- HHBBpH- .J 

(35) 

/6/ 
OTp8lK9HHe- B IInOCKOCTH peaKUHH • 

ao o6paweanSI npeMean rrpeacTanneao 

CPT -rrpe66pa30BBHHSI rro -

') l' (1, 2)u. (36) .. 
BOKpyr BCKTOpa m , TO MOlKIIO 

;,. (37} 

l' -qeTHOCTh. Toraa IIpB OTKB3e 

(38) 

--. a+ -+ ..... -+ ... ... _,. 
[(a O(a m)+(a m )(a OJ. 

1 2 1 2 (38') 

K cnarneT-TpnrrneTHbiM rrepexoaaM. B eRny 

H IIpOTOHOB p O , B03HHKBIOlllH9 .B pe3ynh-
. ' " 2 " 

pa3nnqaroTeSI. Aaanornqiio pa3nuqaioTeSI 

BIITBIIpOTOHOB He­

g B. eeqeiiHB paeeeSIHHSI IIerrongpH30BaH­

MHWeH&IO. 

Herronb3YSI (36) a (37) H y'lliTb!BaH, qTo 

P(1,2)~ 11 P(1,2),;,u 21 P 

·rronyqaeM 

0 -+o-> - 1 -> ... + 1 T T - T +- ...... 
P1 ~(P1 n)-=-;r;;:- Sp(u·

1
n)MM =--:r;-SpM u 11 n1 (M) -=(Ci 2 n)-=Ci 2 • 

0 < 0 

AIIBnorxq!fo 

... ... .. ... 
p 2 = ( 1?2 II)= ( B 1 D)- (j 1. 

(39) 

(40) 

CooTHoweaaSI (39) u (40) SIBnSIIOTeSI eneACTI!BeM CPT-u~puaHTHoeTa a HHnapaaaT­

HocTa OTKocaTenbHO npame1fBn. 

C IIOMOlllhlO (38) H (38') 
0 . ' 

u
0 

(P
1 

;..(j
2

)":' 8( Re(cz*v):-Im(T*h)l 
(41) 

B 

u (P 0 -Ci )=81-Re(cz*v)-Im(T*h)l 
0 2 l . " " 

(42) 

. a, TaJtBM o6pa3oM, AnSI rrponepKH. CPT-aanapaaHTHocTa Heo6xOABMO y6eAaT&eSI, qTo 

aMrrnaTyAbl v a h OTnaqHbl ~ ~nSI.x) .. , 

C~naAhiBBSI (41) a (42) , nonyqaeM 

uo o o Q 
- ( P -ff + l' -u ) = -· 8 1m ( T*h). 2 l 2 2 " l 

(43) 

K BbtpalKeHifiO (43) npuMeaaMo nee o6eyJKAeime, pa3naToe n enSI3B ·c aHana-

30M IIBP~llleHaSI T -BHBSPB~HTHOeTa B p - p -pacceSIHaa c eeTeCTl3eHHOll 3aMeiton 

0 0 

_P .. 
p 1 + p 2 

2 

LlnSI- p - p -paeeeSIHBR BMeeTO 

Im T 

Imc 

a (j ... 
e 1+ B2 

2 

(8') Mbi, aarrpaMep, HMeeM 

0 0> r;,"" r.. 
1?1 +-P2 -u1 -u2 

4 cfm 

(44) 

(45) 

B ~tanu6ponKe (7) rrpa 3aMeHe (44) aaanoruqao- R3MeHSIIOTeSI cjlopidyn~ (9) a (1~). 
• ' ' - ~- ' " < _.,. 

BbipalKeaae (45) a aaanora (9) n .. 03) MoryT 6b!Th oeo6eaao RHTepeeHbiM~ HM~J1-:: 

HO J!flSI p- p -paeeeSIHBSI B eBSI3B e TpyAHOeTSIMa IIpOBCACHIISI cjla30BOro aaana3a 

B 9TOM enyqae. 
x) BbipalKeHBSI (41) H -(42) He MCHSIIOTeSI, eena B (38) BXOASIT nee 16 aMIInH-

TYA· . 
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,I 

.A 

Llmr OIIpeneneHBll 8MIIIIBTYllb1 a. He06XOllBMbi ll8HHbie 0 

B 1 -6 2 • Bbi'IBTall (42) aa (41 ), rrony'IaeM 

p·o _p o 
1 2 

B 0 

(]0 0 0 Q ---r- (P 1 - P 2 - u 
2 
+ (j 1 ) "' 8 Re ( a * v ) • (46) 

Ecna Bb16paT& o6myro ¢say aMrrnaTyllbi 

TO H3 (46) IIOIIY'!89M 
"' TaKBM o6paaoM, 'ITO Re v .. 0, 

0 0 . 

p 1 - p 2 + 6 1 - (j 2 -': (47) lll'.a 

m 2( 1 + b nn,;_ Knn -Cnn) 

npa TOll ~e K8IIB6pOBKe 

0 0 
Ima --·= 1m g 

P~-P~+ 6, 1 - 6 2 . 

4(Gre+Gmm) 

( pl - (j 2 )- ( p2 - (j I ) 
(48) 

(j aa + (j H 

B rrpaayro 'I aCT& ( -48) axon=. aeiiH'IBHbi,. Tpe6yromae aaMepeaall .tialjlljlepeHim­

aJibHbiX· C9'I9HBH Ha IIOIIllpH30B8HHOH MHWeHH C H9IIOJillpH30~aHHblMH ( 6 ) H IIOIIll-
• • , I , , 2. '•. 

paaoaaHHbiMH ( (j •• , B k k ) rry'IKBMH. LlnSJ H3MepeHHH (j 
1

· Tpe6yroTCH aKcrrepaMeH-

Tbl C IIOIIllpH30B8HHbiM IIY'IKOM II H91IOIIllpH30B8PHOH MIIWeltbro. LlnS!_ H3Me-

peHHll (j k k " Tpe6yiOTCll 1IpOll01IbHD-IIOIIllp1130B8HHble IIY'IOK II MHW9Hb. 

LlnH onpeneneHHH neikTBRTen&HbiX 'IaCTeil aMrriiHTYll T H a Tpe6yiOTcg 

6onee CIIO~Hble 9KCrrepHM9HTbl, CBH38HHble C 8H8IIII30M. IIOIIllp11381liiH B rrponecce 

pacceHHHH. '-
C neJibro nony'IeHHH caeneaan o CPT-RHaapaaHTHOCTII npencTaBII.!!IOT. 6on&won 

HHTepec RaMepeHHH nonHbiX · ceqeaan c rroiiHpHaoaaHHbi.MH aHTIIrrpoToaaMII 11 rrOIIllpH­

aoaaHHbiMH MauieHHMH. Oomee Bbipa~eaae nng ce<ieHHH a aToM cny'Iae naHo a (20). 

.,LlnH p-p CHCT9Mbl H81IH'IHe C1 
3 HpOTHBOpe'IHT p H C -HHB8pH8HTHOCTHM, 

HSIIH'IHe u 4 npoTaaope'IHT P ·,a CPT-aH~apaaHTHOCTH. KaK HCHO aa (20), 

H3MepeHae C1 • H C1 TpeoyeT 9K~II9pHM9HT~B ITO 113Mep9HHIO IIOIIHbiX Ce'IeHHH 
• ' 3, 

0Tll911hHO C IIpOllOnbHD-IIOIIllpH30B8HHbiM IIY'IKOM II H91IOIIllpB30B8HHOH MHW9HbiO H C 
·•'•-• 

HeiiOIIllpH30B8HHbiM IIY'IKOM H rrponon&Ho-:.rroiillpH30B8HHOH MHWeHbro. 

v . 
3nec& o6cy~ll81IHCb IIHWb H9KOTOpble BQIIpOCbi HCIIOJib30B8HHS! 6oraTb!X B03-

MO~HOCTeH, KOTOpble rrpe)lCTBBIISIIOT 9KCII9pHM9HTbl C IIOIIllpH30B8HHbiMH HYKJIOHBMH 

16 

B 8HTBfiYKJIOH8MH Ha II 

CHJibHbiX B38HMO)leftCTE 

MH, rrpellCT8BJIHeTCll Cl 

peayn&TaTaM, cpena Ko 

CIIO~ble T9XHll'I9CKBe 

AaTop 6naronape 

o6cy)!{lleHae. 
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aMnnHTYJ:Ihl a. He05XO]:IHMbl J:IBHHbie 0 

B3 (41 ), nonyqaeM 

po_po 
1 2 

H 0 

. 0 0 Q ,. 
( P - I? - u + u 1 )= 8 Re (a* v ) • (46) 
. . 1 2 2 

Ill' a 

1 vi 

<jla3y aMnnaTyJ:Ibl "' 
, . 

TSKBM o5pa30M1 'iTO ReV a 0, 

0 0 . 

p 1 - p 2 + (j 1·"7 (j 2 

.A 

(47) 

2(1+ bnn-Knn-Cnn) 

(Po-G' )-(Po-G') 
1 2 . 2 1 (48) 

G' •• +Bklr. 

BXOJ:Isrr aena'iBHbi, Tpe5yromae B3MepeaaSI .riatjltjlepennn:­

oaaaaol! Mameaa c aenonsrpa3oaanabiM:a ( (j ) a nonSI-
. • • ,c '· . 2. •. 

TIY'iKBMH. Llnn H3MepeHHSI (i' 
1 

Tpe5yiOTCli aKCrrepaMeH._ 

H HenonsrpH30B8PHOl! Mame!tbro. .UnH. H3Me-

npononbHo-nonsrpH30B8HHhle rry'iOK H MHWeHb. 

T a a Tpe5yioTCH 

CBH3BHH~>Ie c aaanH30M nonsrpa3auaa B nponecce 
' . 

" 
CPT-aaaapaaHTHOCTH npe]:!cTaBnHroT 5onbwol! 

"ceqegal! C nonsrpH30B8HHhlMH BHTHUpOTOHBMH H nonsrpa-

05mee BbipaJKeHae nnH ce.feHHH B aToM cnyqae J:IBHO B (20). 

a 3 npOTHBOpe'iHT J?. H C -HHBBpHBHTHOCTSrM
0 

P a CPT-aa~apnaHTHOCTK. KaK liCHo 113 (20), 

Tpe5yeT aKcnepnMeHT~B no H3Mepenuro nona~Ix ceqeiial! 

IIOlrsqlH30BBHHhlM ny-.iK~M H HeUOliS!pH30BaHHOl! MHWeHb!O H C 

H IIponoJibHO..:.nonSipH30BBHHOl! MHWeHbiOo 

v • 

HeKOTOpb!e BqrrpOCb! HCUOnb30BBHHSI 50I'8TbiX B03-

8KCUepaMeHTbl C nonsrpH30B8HHblMH HyKnOHBMH 

16 

H BHTHHyKnOHSMH HB TIOnHpH30BBHHbiX UpOTQHHbiX MHWeHSIX ]:InS! npoBepKH CHMMeTpHl! 

·canbHbiX B38HMonel!CTBBH. PM OllbiTOB, HanpBMep, C nonsrpK30B8HHbiMH BHTHHyKnOHa­

MH, npe]:!cTaanSieTCH ceronaH TPYJ:IHb!M. MoJKHO npennonoJKaTb, 'iTO s:nTepec K HOBb!M 

pe3ynbTBTBM1 cpe]:!H KOTOpbiX ,Henb3SI HCKrriO'iHTb H. HeOJKH]:IBHHhlX1 UOMOJKeT peWBTb 

CrrOJKHhle TeXHH'ieCKHe 38]:18'iH. 

A aTop 5nar6J:~apen C.M. EaneHbKOMY a P.M. Pb!HnHHy 3a · aecbMa none3Hoe 

o5cylKJ:IeHHe. 
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