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3a,nat?a Jiemlun = rroKasaT1>, 1m1cyr> umpopuaruu, o Bsam.m,n;en

CTB!rn liaCTHTl M0!tIIO TIOJiytUITlt ll3 aIIaJm3a . 3KcnepMMeHT_aJIItHhlX ,n;au

'IIHX TIO y11pyrouy paccem-nm tiacrmt, B 'llaCTHOCTH, pacceSIHI11J JIYKJIO

II0B ny1rnoHD.l.U·!o TI0CK0JibKY He cyrteCTByeT mmaKoll l,UIKP0CKOmrtieCitoH 
~· ,. •• • • < ' - • > .,,. ' ., •• _. ·-' -:· ,' • ' -· ,. •· , > 

Teopmr B3am.rn.n;eiicrmur_, TaKon ~HaJIU3 11cnon1,syer T~~~~o;, o6l!tMe 

3UJWIIhI r-rnaIITOB0!i uexaHMKHo ] 3THX Jiemvrnx uu orpaHU'llHllCll; nepe

JUITHBHCTCK0ll 38.,rtatieiL, 

Tenn: Hirnrme oneprmrei ){efiTpOHe 

' ,., ..: :. . ·.: .. 

Om,ITH no paccemmro onpe,nemnoT 8.CHMil'l'0TlntecKIIil BH)t B0JIH0B0I! 

(iymn~rm G> 3uamrn a1.mJI11ry,n;hl paccenmrn npu· ua;mx 3liepr1rnx ( E .(< 

::rneprmr B3anu:o.1tencTmrn) nosBoJureT onpe,n;em1:r1, JtBa napaueTpa: 

,n;mrni paccesuurn: a 11 aqxJ)eKTlIBHht&f pa,n;riyc 1,;p, ; 'JIJin ·;j-pac

cemurn ( e = 0 · ) 3TH rrapaueTpu ·cBR38.Hht e cpa.3.0fi Oo CO0TH0memrnu 

(n. 0TCYTCTBIUI KYJI0H0Ba llOJUf l! B 3a,JtaUHO?.! CTIHUOBOU coci'onmm): 

(I) -r,n;e I{-BOJIH0B0fi BSKTOp B CMCTeue lleHtpa 1rnepruht$ IIpu uamtt.um: · .· 
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KYJI0H0Ba TI0JI.f! cpopuyJm. (I) 3atteHneTCSI rpop1zy,roi1 

(2) 

r.n:e 

(3) 
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Jf,Jrn. pacce.rrHi-!SI HYKJIOHOB SIIatteIUUl. napaMeTpOB (B IOC,:,I3cM) 

np:irne,n;eHLT 'n -cne,n;yromen xa6nm1e o 
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3HaR a onpe,1teJIJt8TCSI HaJIHtJHeM HJIH OTCYTCTBH8M CBSI38HH0r0 

YPOBHSI C Manon _auep~Heil CBJI3H (HaJIHtUre pesonaHca) oihreHHO 
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a < 

0 

0 
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Her yponns.r . 
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3To cnoncTBO cnsISaHo. c reM, 'llTO -· · -A , ecTl> Jiorapmp1.mqec1tan 

rrp0H3B0,IUia.fI B0JIH0B0il cpyHKIU1Jt npJI paBHOil _ HYJIYJ 3HeprM~ o n:s Ta6nm~u 

BH)(ltO, .,lITO YPOB8HI, cyl:{eCTByer T01Ii>KO B _., S .,., COCTOSutlU1 CHCTe:&tU 
. . . I . 

neHTpOH-IlpOTOH (.n;etiTpOH) Q Ms OIIIITOB no pacces.rmno Mm!CIIO onpe.zte-

JUITI, acm,UlTOTHqecm-1'.11 BH)t BOJIBOBOii rpJIIKT~HH CBfl3aJtH0ro COCTOSIHHlf 0 

HanMmeM BOJIHOBYJO q1yIIKttmo B BH,Ite 

r.n;e ;)e 

~ t' = ¥ ) 

t == Ae-£-i 
) 

CBSI3aH0 c aHepr:irnta CB.fl3H E, > 0 cpopMyJioff 

r c 2 
c, =-n_d-e. 
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(5) 
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HoplmpOBO'lHan KOHCTaHTa 

pacByJ.Tt.n;em:rri $ q;yHitUHSI . f 
A onpeie.1.11eTcsr rryteu cJte.ttYJOm11x 

y,n:ODJiernopatT 1}J1B!8Htm ( ll O no4f8II= .. 

UHaJI) 

( :-·~·· - np1rne.n:e1rna.n >mcca) 
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(7) 

(8) 

YMHOXHM (7) Ha _dt_ ,o (8) Ha (. - f ~ It CJIODlte fOr.ita 
as 

pesy111>TaT MOlitlIO npHB8CTH K BM,!;Y 

(9) 

JiIHTerpnpyR (9) no 'l OT O .1'(0 HeKoroporo R (dOltJ.tnee 'lHCJIO) ~ 

TIOJiy'lHM 

(IO) 

TaK KaK (IO) He 38.BHCHT OT BH.l'(a (7) 11 CR}Bl8J(JD!BO rtpll U =0, 

re : -, } . .{0')!8M rrpm.teHHfL STY <pOpMyJiy K J(BY'Jr{ <pJ'JtltnlflJM: K TO'tlHOMY 
n ~~~ 

pememuo (7) tex HK pememno (7) fa.::s::fl.e, 

(II) 
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Bepxm'ltf rrpeleJI· He BlIOCi'iT Hltttero 9 'ta.K KaR ode lpJHKUVm COB~f o 

Ma paccMa.TpMBaeu E mK · aerrpepaBm:111 napa.Merp (a ue · co6cnaunoe 

3HatJ8Hl'Ie ), Ta.It 1ta1t ne no,r:osooo.mrc• ycnom:teM Ha 6ecKonequocno 
j I 
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By,neu CtIHTaTL, tITO fex HOPMMPOBarul Ha 8)tHllM~Y 
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tass =-( 3 M:~=~012 e- df
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1-J.e'to, (I6) 

H3 (II) BH,IteH tpR3H'18 CitMM C:MLICJI 'l <:J t 

f 
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EcJm y CMC'l'8Uf:1 ectI> TOJI1>KO O)tHH ypoBeH:&, '.J:'0 BOJ'IHOBaSI 'PYHK!lMSf 

Hmr)te He o6pamaercn B HyJI:&o Tor,na M3 (I7) cJie,nyer, qfo ~ / o o 
Q 

3TO CBoncrno ~o Il03BOJIR8T onpeieJIMT:& 3HaK )tJmHa pacceSIHHH H3 

,nanmix o 3aBHCHM0CTM k.cto J or sneprHHo 
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_JI al.}, r~ J! a ,. 2_. 

Teua: Amzmrrm paccenmur M Marp11qa paccemunr o 

CBOOO~BaH qacTMqa 693 CITMHa ormcuBaeTCn nJIOCKOU BOJHOBOllo 

IIpn uantmn ttaaHMo~eitcTBHSI qacTmta ormeEraaexcs: 00:soaMYll{EHtnoiif 

BO.DOil, ltOTOpaft Ha 60Jr:E,mHX pa.CCT0BDHX fll..lSeT BHJt Cyl.fl\f~! f.(JI0CR:0ti 

n pacxoismencs BOJIHR 

,1/ - lk'? lKtt 
-rk (1.)- e ·-t t (1J) -~~ 

7.. (I) 

PYHKIUUI f (1') , KOTOpan B CJlylt89 neinpam,noro IIOJIH ue 3aBHCH'! 

OT a3m.ryTa nas1rnaeTcn a1,m;mxy,1to» paecesnrn:s o Ce ttenv:re cB1rnauo 

C almDTY)l;O~ cpop?JyJiot:t 

dcr<~):;; I¥ (1'J)! 2 d Q. 
(2) 

Pa3Jioxemre f ( -i:J) B pn~ no TI0UH0MaM Jiexan,n;pa Ha31rnaeTca q»a.soaw 

anaJIH30M 

p ~Q _'\_·• (i) -~ 
T ( v ) ·- L, Q f ~ ( ( C06 v ) . 

~ 

YcJIOBMe YHHTapHOCTI1. ( CM.,mnite) TpecJyeT , t['06IiI K03cpcpHn11eHThl 

we .1111 C JI8Ayt0Iq1dt BM,11; g 

1 1.. L Ee ae:: 11~k•(2etM)(e -1). 

(3) 

(4) 

3,n;ecb 68 - ,pass, nemectBeauee i~n CJ!Y"tte.1 ynpyroro paccean~o 
-~ 

ITnocHaR BOima 8CIMITTOTMqeexs IN~pametcn B BRAe Cyt!MLt CXOAa= 

mencn m paexoiHmenca nomi 

i.k'i 1 [ un: i -, k":t l 
O """·' ·=·-0

~- ·◊(I - (,()~ 1') e - £(\I+(,(}!) 1') e __ 1. {. l llt"'l. . I . 0 \ ' ~ ] . (5) 

Bocno~b30BaBl!mCi 3'rmi, liCDO aanmce.T& (I) B BH,11;9 

·;,, ... ::. ~- ~--- ,_, .. --.,.,., ,='='"·"-= 



(6) 

~· 
B0JIH0Blile cf)YHKI{KH ( 6) npH pa3BUX. nanpaBJiean K Jt0.DHH 0C,pe.aeaa2;11, 

CHCTeMy rpy1ucr~11it, . 0pT0H0p~p0EU_IILI:C. no yrJOll&f mfpeuen1t1iW~06cf3ua~ 
<', . '. ' . ., < 

qJis mnpaBJietme na,narontefl BOJIHLI qepe3 }e • a· paccessaon tfepe!! 

X 1

(~,j/:: CO~ 13) 3ammeM (6) B ·BIQ8 

YcJIOB:£1:e opTOIIOpMHpOBKH ,nByx' _q>YIP~rtm:H,. OTB8'1al)l!U!X .lt!JII· !tK!Opm.l 

~, H )f.2 , M0~H0 HaTIHC,aT:&, ecJIH 398!11'»,:· 11'1'0 npll ,·i • 0 
; 

0HH opTOHOp1mpoBaHH aB'!'OUaTHtreCKH O IT03TOMY ! HOJ»,ll!I)O~Otll01!. 
', ' f ; 

HHTerpaJie ,D;0JIJ!taa 6MT1> paBHa- HYJIIO tJaCTi, 3aBHCllnia,t OT · 2 

~et cne,nyromee ycnon~e 

o 3TO 
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I, t. 
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r.11e (} ""' II0JIH08 ceqeit1e ◊ C00TH0llenue (9' ]S OTJIHtme '0% (8)'(:} 

onpa.1e.1tnBo • ,nnsr neynpyroro pa.ocesumso Ype.nHene (8) JtM!,. 

103MODOCTi onpe.iteJHTl> no H3neotBOMY ~3 OilHT& CIWHlffl (Klie.~pe.Ty 

IIDJtYJII 1 ) caMy B8JIHttlHJ .2 4D Pa3~0UitH8 (3) !OQeet:semio 

r,1to1.11et1opaer (8), een~ a P. onpeieHHY cbopiry-,n (4) ,a r5,( 

:encTBMf8AilHo TipM Hann~HM CTIHIJA BUeCTO a.unnry»ir pacceRHH~ 
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IIOlf:BJ!SeTCSI l.ta!pnt¥', peLCCtnlfHo lhteHno, K03qx!l'HJtfl0It? npa p,.cxo
JtBntei1ca BOJIHe ID488t IQ 

1 fr - -, r . p - -, 1 0 

L k"t • l u ( 1 - ;},e' "Jf ) 0 i. p + L ~, t L p ( J:e ) ~ ) J ;( p ) 

0 -
r.1t1 X P - crmaoiaaa q:>YJlKIUU m.nnoro cacrcmm.n o 

JDTapaocr• nptBIIIIUOT IQ 

2.JTU(~t.> i'L)- i+(i~; i
1
')]=tkJJ+cir; ae:J f<qe,., ie.')~9~t 

(IO) 
Yc.1a:s1ur 

(II) 

J(JISJ tJaCTMUll CO CllJfHO!.l ttOa>IRHa U8.Tpnqy p&.CC81:UUtff UOXHO 38.fCICa?i 

B BM,D;8 

f ( i j i'J = o{ ( lj) + b (11) 6 ~ l 

(I2) 

a H & - ,n;Be C1ta1ItrpIJHe !COJ.mJI9XCIIHe c!JYuttn, -h - HOpuaJii !C llJIOCKOC?II paccenwa. 
G' - MaTpMita ITaya. JJ,JUI Jf.B'JX 'nyuOHOB },IaTplU~Y paccesUtH.fI 

MOXRO IlRCaTI> B ,D;BYX npe.n;oTe.B~elfflSIX! qepea Ma!pln.{y CilHHa B Tpnn ... 

1IffiHOU LI CHHrJieTHOM COCTOIIBlUIX n,m 1'e tzepe3 ua,punu cmmoB 

O~OHX nyICJIOHOB ~ B CHHrJteTHOM COCTOSIHltH paccesnue omtCh!Baerc.rr 

cmupuon ai.mmr:y.iton, n -.p11nJieTHOM - TpexuepHon uarpnuen 

(3) ·- - - .- - - . - -\I t I k II = A ( i.J) + B ( 1J) S · n + C' (lJ) S · ( · S · f i· D ( 1J ) 5 m S ;;, i 

(I3) 

r,Ite n t ~ , { - Tpll 0,D;llHI1tIHbIX BeICTOpa, B uanpaB)teHvtJIX 
-

k x. k 1 ll k + k I 
CO.OTBeTCTl38HHO • 

BT op o e npe~craBnenne 

o( c ~ > + p c i:1 > 6
1

. ;:; sc; ~ + r c tJ)( ~. + G"'2) n. -1-
(TlL) ,- ' 

+ 8 c11 > G":~~ (5:.,.;:;. . .- E.iiJ)cr_ 1.~.e 
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- 1L ~ ,.K,I!JLL-2.__. 

TeM.a: lHat}'):&rn;a nanocnro !I0JRPl3e.ttPl& Itl"llOO.o 

EcJIH nyttoK qacnnt coc,on na nexcrijpBHTHon cm~cl".l tW.ctnrt 

c pa3nm.m npoeEIUimm crma., ro ero uensll omrca.Tli> o;tsorr ao.mo:eon 

(Jiytrn:rwen, cooT1erctJJymieU •emciouym cc c·ro91Fr:mo o 

)IJIR 011JICAHJ7ll nyqm C ~mum ~Hattemzeu BOJilH'JBO?'@ BEllt~Opa9 
,, ' ' ·. ~ 

HO C pa3Htitm cmmo»mm COCTOIIDIW'K poJI!f3YIDTC.t! ?.ta.T.!)Hl:ten TIJIOTHOC= 
• • 't > a ~• 

?ff (KOHetJHOlt8:pHOti) olt.U RpDiepa paCC1:IOTp1!ll JJY't!OE ttaf.:'.l'.'Hit CO Cifflc;;;, 

HOM I/2 I) IIyct• OR COC!OJI! l'!S :.syx IIY'IItO:B, OTIUCJ:iL~e'.M1lX BOJIHOBW.ffl 

cpyHKJ.UISU!U Cl H b c•tmc'1'JiI6 111 CO~fOBimlI)o OXHOC:JifteJU,m1e :umtenc..;) 

CUBHOCTU o6onx nytJKOB od03H8'fflJJ -qepe$ A H B ( .A<0-B) eI§o Tor;:ta 
' '. . ,t . . 

cpe,D;Hee 3HatJemrn ueKoroporo onepaicpa O pann@ 
~ A A < 0 ) = A ( a, 0 a) + B ( t 

1 
0 g) 

. (I) 

Pa3J)8.raSI 0. l! f:, B pn)t no ,IJ;BY)J Op'?OrOHa.Jil>Hmr t©~O!!D.ml! lj}' 

H 1f.l2 

a:= o. 4', 1- a2. lf'2 , 

g ~ ~ 1 lfl + ;2 4, C I 

(2) 

no,rytuu.r 

A A /\ 

(O>~Sp(pO)> 

(3) 

r,D;e 

* * .f,K = Ao.·1 ak + B &1 &IK . (4) 

• 



MaTpMua P'. Ha3LIBaetca 1.mTpm~en nJtOTROCtH.,Jioxao 1DllJt8II>, lIT~ 

ona npi.mxona. ltJm tte.crJIT.\ co. cn~nou I/2 3TO, t, -uaTpMne,,,Btoporo_ . -. 

rropR,nm, ·. mpartxepu3yel:Ian qeTRpi,us: B,emecx:eena_mm nape.ue%p~t o 

If.aE M BCSIJCYJ) •l.m.tpltlll B?Oporo :nopS)tKa ee,;UOZ!!O ,npe.1tctanm;L: ~ 

cy1.my '.ttaTpJnr IIaymr 
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2

'6";( 1-:a
3

o~ ~,?a~tJi 
('• ~' .... . ' ' ' ~ . ' : 

n.o 
EcJm 'R«.irom:r• ycJlOB>Ie HOp1mpOBED'. 'Y·: ' 

5iJf ~ ·1 

M BBeCTl! o6osaaqemie' Sp,CTp :;p 

(7) 

Marpnuy p 
(popMe 

.. TpexuepHHM Bpamennett lt0XH0 npHltCTH :· K _,ItnaroHa~:&H0t:! 
. ~ • ' I' ,•: • : ~ ' ·, • ; ~:-, '. ' ' , 

i P=z 

B 3TOt1 CHCTeMe R:00p,!tHHaT. B8KTOp, p .tm:eeT TOJII,P!O 0,ttHy JCOUilOH8Hl'Yo 

BeitTOp P H8,3htBaeTCSi B8KTopou noJISipH38ltHBe 

B' KattecxBe cJie.n;y10Dtero npm.tepa pae'cuorpHu .( ,.;; xnaar. 

BOi!nOB0J! <pyHXI.tJUJ' (3118KTPH'll8CK08 ·noJie)' sarmcimae'l'ca B Bl)tl 

r =a e·+'a' e,.•, 
I I C. 2 (9) 

-- -r,ne a. H e-:'.l - e.n;HHHtJHfle B3aJU(HO optorosaJi~iiae'-neKTOpti, .. 
C . . 

nem~e·_' B 
1

IlJIOCKO~X~ BO.JIHLI,:fr, j~. a2 .l51 1tdu~n-xom.itf <pyaKI.tHHoJcii'. . 
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TaR RaK I1 B 3TOl.{ CJiyttae ecTl, TOJil,RO: )tBe IlOJ'I1IpM3ar,irn, TO 

l,faTPH~a TTJI0TH0CTH ,};IQ:K6T C>b!Tl> ·irpe,ItcTaBJ'IeHa B rilopue (5), O,ItHlUC0, 

TaKyIO uaTpmiy HeJII,3SI np1rnecTH: BpatqeHHeM D ITJI0CIWCTH K ,1ure.ro-
' 

HaJI:&H0MY mr.n;y • 3T·0 M0XH0 C)t8Jia.Tl, T0JII,K0' YHHTapHbIM :}1peo6pa3o-, 

Bamrnu. YHM•Tapuoe • npeo6pa3oBa.Hire 3KBtrnaJieHTHo npe)(ir:TaBJiemrn ... 

ny'llRa B BH,Ite cyMtm )tBYX nytrKOB, Oit!1CLtBaeMblX rpyHKI\!11IMI-! Titna 

(9) C KOJA:TIJI8KCHJ,IMM IC03rJx1>m,neHTm.m. 3rouy CO0l'BeTCTByeT pa3JIO

i?C8HlI8 rtp0~3BOJI!,HO rtOJistpH30BaHHOro ItytrEa, Ha Heri.orepeHTHYJO CM8CL 
• 

,l(BYX 3JIJIHTTTHtiepm1 .I10JistpU30BtUIHiiIX ny'llKOB • TI pl! 3TOt·-" o C!,Y O 60I1X 

3JIJIHITC0B B3amJH0 oproroHaJI:bHH, M ctum 3JIJIHI1C-H TIO,ItOOHbI (ycnomte . 
YHHTap11ocTU) • M0,tH0 ormcaTI, ny'll0K H B8KTOpon P, HO BTO dy,neT 

D8KT0p ~e : B <IJL13UtI8CIWH, a . BO n9nouoraTeJI:&HOU TipOCTpaHCTBe <9 

Ii0llCH0 0IUtCbIBaTI> I1:{tI0K BO BCTI0M0rareJI!,H0}.i npocTpaHeTBe TiyaHRa.pe 

c nouonu,10 nertTopa· ·· ~ · · co CJI8JtYIOIUUMI! KOU11OH8HTaMH (rrapaueTpbI 

CTOKCa) 
~ 

1 
= < I a, 12 

- I a,. J 2 1 c p ) 

~ •1' 
12 == 2Re <a,aq: > cp 1 

' . . * 
~

3
:: 2.Jm <.a,a,.) Cpl 

(IP) 

r,n;e cpe,n;uee 6epeTcR. no nceu .KnaHT8J.r B nytJ1ce. JI1,rnet1uo-110JIJip1rno-

namrnti cBeT ... om1c1rnaeTcR :~eKTopou, 1~ 1 ::: ~ i ~ 2 .~ ~ 3 == 0 > 

rtpyrono-IT0JIRp1!30BcLHHbli1 B8KT0pou ~ 
1
:: ~ 

2
::: 0 > ~ 

3 
~ S 

r,r T .,n;. J(JIH nytJRa tJacTml co cmrno1...r e,n;mrnr~a MaTp11na nnoTH0CTI1 

3a,n;aeTCSI rrp0H3B0JI!:,HHM rpexuepHb!U 'l'8H30pou. O.n;uo li3 B03M0ilCHHX 

npe,n;cTaBJI8HHi1 COCTOU.T B. npe)'(CTa~nemrn ero Kart cyMUbl a.HTI1p!,U.I-
.,,.. • ' • • • ,, • ' ' ,, ;<, ,;;_ 1, ~' $' . ....: ." ·' • < • 

Merpntrnq_rq .. reH3opa, - .nceB)ionertropa (mrnenuasr ,rro.nnp1rna1vrn) u 
• • • , • >< l ' ' •• ' : .~ :. ., ,,, ', \ •~ '., • f • ' , , ' ' ; './ --~ 

CMW.ieTpU'llHOro T6H30pa, IWTOpiiill orrnmrnaeT 3JIJUmCOI1)t B npocTpaH-' 

CTBe - npom3BOJI!:>HaSI 3JIJIUI1THtJ8CKaSI (n.pocrpaHCTDelman) IIOJISipH3arum 0 



'~·;·,~:. :·. :,) '..': .. ::~ 
J{pyron . cpoco~ COCTOI71T_ )3, rrPl'Be.n;eH~H l~'.?pxnll )( -~1:'0~,.~~~lfY. 

. • , ·. .,. ,. .,,., , -· , , , ~ •. , •.. - , • , ,.., l, . , .·.:,:· ·, ;_... , _·, ,L ;:.~, -·. ,,',. ~ + 

BM.rtY ymrrap:nim npeo6pasoBrumeuo 

B. CJiytm,e · CHCT8l:WtJIB:VX:•~YIUI~HOB y:n;o(SB~fL~rtO~()(j_.: rtpe~~;~~B~'.· 

nemrn liaTPM!lR Il.TIOTUOOTR COCTOttT, · B: p(Sofllm~UHK· (5)e,)i!{8-B!1~)~e.Tli1P,,~::··. · 

uepHyro Ma:cpuqy · · J' • -, 1.ro:mo .. ~3119,m.ori. no .. n~ .. nppH~B~.~enunu . ·~. 
• " ', .. ,. •' ... -· <w, ·• ~. • • .... ... .;: ... "' • .. • ...... :. ~· 

Eatpm.vrrayim:. o6onx. HYJtJIOHOBt 

G:) s ( (5 . ) ' . 'i.' ~ "• 
J l !--~ ' p . 6\l .'( Ck p ) u' .. ·. 

' . 
MaTpHita (jn .~ npe,nc'fe.BmteT c_o.dotf tta.Tpnqy ·(i~. -: ~. ) B npe;,;ctan= 

.neHVI11I, B K0T0pou cmmooon B0JIH0BaJI (l)YliK!tU 9e,c·~m~ I M 2 OmtCU= 

( x. ) ' . 
BaeTCSt .C.T0JI6!'{K0M. . ~ .·- e •. B, H~np0B0,It!ll(0lt rrpe)tcTaBJiemnt ll~TJ)llHY 

.. ,, - . .. . ''\.r·2.'·. • ,· ·• : .. '.._,.'-, ,,,, ,:.:'" • • <·"· .. :{t :'•:/::tl·\_f2·,::7:\•: //;- •~~~:; 

TIJIOTHOCTH MOi!,';HO pa3CbtTI, Ha, H0_CBSI~~.!1}!h!8. )~euy _COCSOJ1 (B CJIYt?ae 
. ; · .. HI-~ - · '••-:. ··: ·: __ ·· '•-,: , ,' . ;~.~. t:. ~ _ ... ~,--~·•r•,r,.· ... ~·:.:.•:~,·'. ··.·•·, 

,D:Byx HYKJIOHOB nepeXO.D:ht CJtt(neT ... Tp~~-JI~;, ~3a~peme·a~) ··cJWne':rri~ '. ... ; . 
. :~:.;: ::~ .-·:·,. '; •.. ~ 

H TpUTIJieTHyIO .MaTpltr(Be TpHI1JI0THYJO JJaTpM!~Y M0i.tH0 3amrnaT:& B B:ll,Ite 

-- ·'· : ':•:;;;;•,·;,·tt3) 

/ ~ =--••: .,", .. ", .. D•t: ''!~'.·• ... ::~ :_' ••.( :'• .. , t• .o\4 ':'·:••~ ,'\-'." •> ,:.,••·!. 

Tip:vI paccesm:vrn MaTpur~a IlJIOTHOCTH npeodpa3yeTc1i ·no -0611-qu)iMI (pop1ry.;. ·· · 

JIil¥ 
.. 1..,:- .... . \ ·:1 

-- -· _.., ' ~ ··-,-,:,,•.,· ~- ,~; s •• • •• \~ __ .,.; .... 

r.ne ... J·1 ~MaTp1u~a,., npeo6paaYDJltaa ,118JtRD.lltY1P.- BOJIHY i. :noJIHJ.1 .PEl-9r-, .. ,., •;· 
. • .... ..,,.., ·• • ·• '.~ .. ~ ~' ·: ,,. . ,.t ,. ,.,, •••. .:.·. ~· ,..,:.,,.i, ,.;.,_., ,_ ' o:.-~·•'l ,., :;- _. Av','<'. 

- ',' "·";,"'; .:: ·' -~" ·,- .... ,,~ ;..~ • ,, ,¥.+ '', ·. "':·"': ; ..J,, '• ;. ~~,.(:~~-" ttl.'' .-; ... ,r.+ 

oe11:1rnyto e Tar{ zm.x·· ·. l"-1 -· He,.-yHKTapnlr,' 'To 5 p_p'.:t- t" . .: .:.~ ··onpe',neJIIIeT 

co6pt1 ,nncI~~pei1~~8.JI~,i1be': ce:tientte: 'pa~besu~--~--, -·_;_· '::1· . ,, :._: 
1

::~~-- \;3;<l! 
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C IlOUODU,l'.) f B~:MCJUIJOTCH Bee xapaKTepHCTHKlI paccegHHOro 

nyqKao ITapamnpu Ma.Tpnttu paccesrnnh MOXHO 06o<SntnT1:, JI Ha peJUITH

BUCTCKni1 CJiytian. 

IToKaxeM Ka.K 3TO .ne,raeTcn na npmiepe BeKropa noJisrp1rnanmr o 

Hafi,1teM tteTLipexuepHufl BeKTOp no1tnpu3arunr P ns ycJioBnsr,. 

't!Toc5u n c1rcre1,re noKOH ero rrpocTpaHCTBe1tnan qacTh O6pamaJiac1t 
Q - -

B cpe,1tuee 3HatJeaue onepaTopa cmrna p = < 6 ) , a caM Be,1cxop 

6LIJI 6!:I opToroHaJieH (B. tteTLipeX?.tepuou .CMUCJie) B0E:TOPY; m.myJILCa. -

3Hepr1m qacTIUtbl ( ~) l, W ). ITocJie,JtHee YCJIOBHe 03HatraeT, 'tlTO 

BpeueHHisr K0!,m0IIeIITa ~ o6pa.maeTC}I B HYJI!> B CHCTeJJ:e TIOKO!!o 

B npOH3B6JihHOtt nopeHtiOBOH cncreMe KOMTTOHeHTbl B8KTOpa nonnpH3a-
~mr p : ( q:> ) L ~ ') paBHil 

i 1) = p + ( W + I )-i ( p · ct ) q > 

i 

Pa=r·i· (I6) 

B 3TUX (~OpMyJiax MU TIOJIOXHJIH Macey IlOKOSI paBHO11 8,ltMHHtte oCTenen:& 

TIOJISipirnartmr onpe.zteJISieTCSI peJISITHDIICTCKH HHBapnaHTHbIM crroco6O1.1 

H paBHa 

C 9. c_p )Ve = c j:>2 )·vc = p, 
(I7) 

AIIaJIOrHtJHbIM o6pa30M MOXHO. IlOJiytU1T:f, I1 peJISITHBUCTCKOe 0606-

me1me TeII3opa. xoppemrrtniit rroJinp~sar~un. 

/ n lf r e P a T LJL~ 

· 1·0 Pano Uo "Description of States in Quantum Mechanics by Density 
Matrix and Operator Techniques" Revo Modo Physo, 29, 74, 1957., . 

2. Walker M. ''Matrix Calc,ulus ah'd t'he Stokes Paramete;s of Pala- 1 
riz,ed Radiation" Amer. l'our. Phys .. , 22, 170, 19540 

, . Os~IC1a, .. . - . / 
. ::-¥"'" . 

). Wolfenstein 1. "Invariance Conditions on the Scattering Am
plitudes for Spin 1/2 Particles" Phys. Rev .. , !!2, 947, 1952., 

4-. Dalitz R. "On Polarized Particle Beams" Proc. Phys. Soc., A6.5, 
17!5, 1952. . -

'·-•-·-~ .. - - >_•,~ 



Onhtr eoc,ori B · 1131repeamir uairpntmmt· a1eueB!OD _mTpuIU:t:· . ·· 
' ,.. ,•, ,., 

nJO't'HOCTM P,.CCtiJUIHOl"O. nyqma:"" tllttllllllle noppnaemm If!' Q;r.CJ:.' H3 

atnx .nainma Moxuo orrpe,temtTI> .ue:rpmqne, a.aJJeH!H ll!.T}}BJ'U:!. pac= 

t@inm.R 0 TM KaK Ode l!aTJ)itnu · CBS~U aJZreOIJU{ttlCm..mt coo-:notre= , . 

mrm.rno 

B cnyttae cmma HOJU, OIUiIT ,Jtae'f ItMJ(J)e,'f MO)tJ'U a.liijlMIY~ 

paceemmsrG Ecmt cetteu11e Hsr.tepeao .Jt.U ncex yr.101 0 To coornome= 
mm yHw.eapB«>CTH Il03BC1JI.HS'f BOCCTrutC,D'?I> H qg3y 1:cun.1e:1cmon .. ; 

' .. : . ' . ' ~ .'. . : ,. :;: ' . . 

aMnJIHTy.n;1i o 0:n;Haxo, ecmz nsuepaima npoie;tenu ro.11-1:0 npn. o~!_!Oll 

3HatJeHJm 3Hepr,m, TO aJ.!TIJntlY.na lBOCC'H!J!aBDSe,OTCSI C rcqaoctH> 

.no npeo6paaoBaHns 

.;;c 

t (1,)-,- -f (tl) (I) 

KOTOpoe OCTaBJUieT HeM3UeHUW Kalt ceqeime, Ta.It I! YCJIOBrre YHPI= 
.',', .. ·. 

TapUOCT:t-10 IIpeo6pa30Bamrn (I) 3KBvIBaJieHTH0 ll31.IeHem,m 3HaK0I y 

BCeX Cpa.3 o 06a pememrn MOY.tltO pa3JilitJftT'.b TOJI&XO 10 n'one,nefrmo £!83H . · 

npw MaJihtX 3IIO.tt8HHHX OHeprHlle 

J r;nyqae. paccenmui tm.c:rmrt co cmrnoM no1Io1uum ua vaen~ax 

co cmtuoM Hom., itpm.r~ ceqenna seodxo,ttrwo eqe HauepsT1> (ua ncex ef 

yrJiax) H no.111}ffiM~o Ua!~Oi ycJionHe · ymixapuocTn c~R.D;l1TCst 
A .,;. •. ,{,;,..~ . ~ 

13 :!l'l'Olt CJiyqai R ,ItBY}.r YCJiOBIUille lf8Tflpe JpaBH8HKn (ct•emtff 0 1108= 
\, ' . . ., •" . . 

pm3a11,u1 H .itnn yc.10B1u1 y1urrapsocn, onpoieJUIDT JtBJHepHJ'I) 1BTp1u~y 

pacce.111urn 9 o,n;naK0 0 OMTt. c TC.~Oetll> 1,0 ~Y3ttattnoro npeo<ipaso,::;, 

OOD!ffa lru@nso uono noia38Y•9 qto npeoOpa30MHM! 

a(,J)-·..-~fJ.*,(19) GQ1~ +-t b*(1']jih~
1 

~ (19) -> i~ a* (\9) j1n 1J- f:> * (\9) co1· ~,,1, 

(2) 



-- --- ~ -

= IG = 

0CT6.BJIHeT HeM3tftHIHbIMPf ,KaK YCJI0BHiI Y!U!T8,pH0C?:9fs, raK rI ceqeuJlle, 

R ~.nSipn~ ... ~tU1R>e 3xo ecr1, npeo6pa3ona.1rne no:sopota cmma(f -- -- (-

~ G" i' f 6 · "i) 11 nocJie~Yi)ntee H3Mene1rne 31taKOB Bcex rI~3o 

Rax,n;asr .M3 3Tli!X onepaqnn He 11suemrer cet1emn1 9 nt ueuRer 3HaK 

no.nnpnaaruur o TTo3T0MY np0H3Be,n:eH11e o6oMx npeo6pa3onamd! ocTaB= 

JISieT HeMsMeHHhm JI cetreHne n noJinpirna~HJOo Ttptodpe.3onamno (2) 

OTBe11aer cne,tty10mee npeoCSpasoBamre r!Ja,3 

8 CJ> J-1/c)-< ~ -ocJ; J ~V2). (J) 

ITpeo6pa30BaHH6 (3) 6e3 3HaKa MMHYC ( T oeo J,f8H1!P:)ll'{ete 3Halt fIOJt1IPM= 

saqn11) 6u110 · IIai1,n;eHo Lim:rru.mo ]J.JIR Toro 1 "<IT0CJH onpe,11;eJ1MT:& a,.mJJHTY= 

}J.Y 0JCH03H8.'llH0, neo6X0)tHM0 0I1RT!, HCC.ne,n;oBaTl, noBe;,:e:]I18 ceqemu, 

rrpM MaJib!X 3 He prHJIX 0 

TaKMM o6pa30?1r, ,11;1I1l traCTU~ co cmrnou O M I/2 MOmIO BOCCTa= 

HOBMT!, H3 om1Ta K0lUIJI6KCHyD aUTIJ'IItTY.ztY (1.raTpHJ-4y) paccesrnnsr O 3T0' 

0tJeBM)J;H0, 3KBHBa1IeHTH0 YI'Bep~emrn oCS 0JtHOSHa ·.:rnoc'.l.'11 (;o;ny3HU'l-lIIOC= 

TH npn sa;i;am10M aueprnn) rpaaonoro 'ana,JIH3ao 

]JI!! pa,cceHmrn:' HYI{:JI0H0B HYKJI0lia.l.m lra.Tpuna pacceSIHI,UJ CO)(epp . 

jjt!1'T 5 K01,tnJieKCHblX cpyHICI~H11 o YcJI0BU~ ymtTapIIOCTH T01.Ce TIJIT:b oIT03TO<~ 

MY I101IHh!t1 Hadop OTIHTOB, K0T0!)b!t1 'AaeT B03!.WJ1CH0CTL orrpe,n;emn::r, 

MaTpH~y paccesrnl!.R COCTOMT H3 nwnr OTIHIOBo EcJI.U B:MeC'I'O napa~ 

1A:erpon d. 1 ~ ) X} d I fJ , BBe,11;eHHhIX Bo Bropon JieKnr,m, Bne c1'tt 

5 HOBI:IX. 

a -= o< + p 

e, ::. () -t- C; 

~:o(-~f) 

d,::J-=t' 
) 

(4) 

e ~. i r 1 

-~. 

" 



,. 

tO MOi!I!O YIW.38.Tl, Il0.inl1rt Ha()():p onHTOB, ItOt~pl:111 ffOSBOU~T _onpe,1;e 0 

Jm'?b :u6.n;yJrn: naTW (!)ynlt~~ti O )t.M CHCT8J,~ 11.[)C)T0B=npotOB nnteJ}tli1llf 

(B cirn:y TOJI,nec;BennffiactHI~) nponcxo,aT D Jl~te;NLO yr.lCB ' 

o <I< : ( c · ~. u) • ]!JUI· c11cteuu netiTpon-nz,otoR ■Btepma yrao11' 

BJ(B0e 60JII>Ill8 0 < -J < n 0 3?0 C00'?IGTCTDJeT B.t(BOe <SonmeMy 

:reo_JIHttecTBY coc·To1nmn B crrcteu:e nentpon-npoton:(.r • O II T = I~ 

B C:t1C'!'eMe (n=p) H 'tOJII>KO TaI B CHC'?e~ (p=;p)~ T o&>anatm.eT 

TIOJiHii!t! ll30T0mrqec1mi! CTIHH CHC?e?.Ulo 

Tiepn11t1 ormt = rrsuepenne cetzemtlo ~i:or omn onpe,tt~JUteT 

'CYJ,OJY . 

Ilsuepe1me IIOJinpnsa1u1:n no3DOJUiet onpe,teJmtlt :nentn,tny 

* Re ae . 

(5) 

(6) 

. TpeTHli OTIHT = J:t3Mepe1me .n;en0JUipi13dntffl = U3MeHemi(l H0puaJIJJt0f:1 

K0Mil0HeIITLI ITOJI.Hpl1:38.IU,nt rrpm pacceJIHmlo TT1)6.K%H1lecKJt 3TO 03natze'.t 

usy~emrn Tpofinoro paccesmusto lls11epe1m1 cJte)cy'et npon3BO;tH'fll Ta:tt,,. 

't!TO nee Tpn pacceirna.TeJin: Jiem'f .n o,tson n11oc1tottJt c n~allt;tmJ 

c•q'f{OM0 3ro ,n;aer neimtrn:ay 

(7) 

B 3TOM om,1Te npl! BTOpOM pacce.fIHvivI Ila.)J;tlIOntaH tJaCTirn;a i!0JISipH30MBa, 

a mnrreni, = neT <!) Ilo3TOMY rro.1urp11sa~1rn .. ayitnona oT,n:~tm (BTopoe 

pacceRHvie Ha yron 2!. < ij < Jr ) ,n:aeT HOBJI) mHpo:rman;tn:lo m.,remm, 
' 'i! 

TaKUM o6pa30M Mb! TI0JiytiaeM B8JIU'<ll!HY · 

(8) 



o Tio 

HaKOHeth rIOCJW)tHlii in·nut> c:, KOI)~JI»!~II JmJ~:P;7!~®fi = OJtHO= 

npeuetmoe Ha co»rr,ueane n3uepeszij no.111i:tpm38.rttd1 o6eX1l:t 'ffl.ctmt 
: ·,' ·, _... < • • • 

noene paccen:nmto 3to'? omn ec1'~ _:ra1t:tte tponnoe ~tc®~!me 9 no c 

.n;pyrnu paCTIOJIOXeHneu J,IHl!IeHeno 'Ee.mt 3'?H tpW tmtlileBI! Jie?t!!.t B O,YtHOn 
., . ( ·' ,.,,,., ' 

: . 
IlJIOCltOCTB C na~al>rtm,f nyqxoMi) TO 13 'aTOlt OilhI'fl 1.tll no.nyqaiey,t BeJmc:, 

'UIHY 

·1cq 2 7.>I ~ 12 - lc! 2 +J d /2 + si 2 

(9) 

fl3 TISITlt 0illlT0B U0XH0 Tattm! o6pa301.I IIai1Tn 5 M0,1ty.n:ert 

la i-e/2 'a-e,t2 lo'~ lr/2 ldl~ (IO) , >I I 1 D, 1 ..,. ) . . , 

RaK ~ B paccesmnt Me30H0B IIYl<JtbHaJ,U-1'. j D CJiy'tla@ Hj'KJ!()I{c:, 

HYKJIOHHhIX CTOJIKHOBemd'f CYrrt8CTByeT npeo6pa30Bairne (m,'U.!©lltfeX!~® 

3naKOB ncex <pa.3 na o6~THHt1 n nocJie.itynmee npeo6pa::<i1:aaHn@ B~ 

f--- t 1 
: ~ Je I cr2 -te I f (ae, ~1)·'5t ·;; ~ X · 

OCT8.BJISIIOttee HeU31,IeHHm:ut yite.30.HHbI8 5 BeJmiurn 0 8Ta HeO~HO:Hta,tUJOCTL 
-

ycTpamreTcR Ka.K a pa.Hee nccJ.te.1toBaHueu none.n;emu:1. ceqeann npn JZ= 

J[UX oueprRSIX() 

BJ!)tHO' 't!TO. ]J.Jf.11. BOCCTaHOBJteBria MatplUtN paGCthI!!!)lUJ 1'!©:-irHO orpa= 

HRt11tT1,cn onuTaim ne doJiee 0 tteu c 't'peus: 1mmeH1n.m r1 t napa.m1®J11tinm.m 

TIJIOCKOCtsm:n rIOCJie~oBa?eJiiHIU'. pacce.1mdto 

Jl.1r T e .. P a T I p ~ 

Io Wolfenstein Lo "Polarization of Fast Nucleons", Anno Rego Nuolo 
Seo, 6~ 43B 1,560 

2 
0 

Minami so 11 An Invariance Theorem for Cross SectYons of &li.e$@).lj)= 

nucleon Scattering" .Progr·e Theoro I>b,yso, 11 9 21.:S, 1954-o 

3o Bna,n;m.mpcKttll Bo, CMOpo).tlIHCKHtt JL,, '!{oppeJUil~R no11.npri3aIUitl 
rrpII paccenmnr HY!tJI0HOBIIO J!AH0 1oii) 7I:3~ I955o 

4 o ITy3HKOB; 1T.o, P!IH,n;~H Po 9 CMOp0Jt~HC?mff .Ho ti ~OCCTt\HOB1IeHHe .. 

MaTpinthl paccemrn:n B CliCTeMe ~3 1,.B-,X HYK]10HOJ3 117 
9 Z3T(I>t> 

~' I200, I957 o 

5 G 3acTaBeHIW Jio' PoIH)T,l!H p Op lI1iCOY rya.H=tJmo 000 H80JJ;H03IIatrnocTJIX 

rJ)cl,3 B paccemurn HYKJIOHOB Hyx.noHru.m 00
1 ]r3TP ( B rre'tiant)o 

\_____ -··- --------·----- ··-------------

j 

10 
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== n e. tt !\ n n , s 
Teua.: Pe3JBi%aTN_ 0ilHTOB no pacceamm HyitJI0HOB Hyition&mo 

, ~ .. 

Om:1Ta npm 3nepnrn:x ,n;o necKOJiltEKX M3B nom3a,m, q:o soo.mto= 
\ 

.ttetlcTBHe D COCTOSIHMH So ~THtzec:rm OJ.tftll8XOBO .B oCS<>u; c1cie1m? 

nentpon-npoTon n nporoH-npotoHo Kpoue toro, 3TB onutH nomsam, 
trrO B CltCTetre npOTOH-IlpOTOH HeT CB113elIBOrO COC'?OaJD!Jle,ITpt'l 3Hepc::, 

nurx npm.repno .zto 300-400 MnB paccemme B · ocnonnou ,ynpyroe o.· Ec,m 

HCXOJ.t~Tl, H3 3apSI,I(OBOti He3aBl'.tCMMOCTH 9 TO 8.Hll.mt3 OfUITOB .ttae? · HHCpOp0 

uarum. 0 B3am.rn.ztet1CTBHtt B COCTOSIHIUIX T a: I.(npoton-npprou) lf T=O. 

(nei1Tpou~npOTOH 3 S , 
1 p , 3 

D. m !e.lte)o Pe.cc_eRJIHe P=P (ir.ttpenoe) 

He 3aBHCHT OT yrJia ll npuuepno OT IOO M3B cmdo 3aBHCHT Of 3Heprnrig 

E Mi!'l\f 

,._il-M~ 
.· dQ 

95 4,0 

ISO 5,0 

260 3,8 

345 • 4,0 

460 4,0 

IIpH ,n;aJI:&HetimeM BospacTa,HHH, 3Hepnrn_ paccenHHe Ha 60,n,nrn:e 
,, .· , ' -~ 

. yrJibl na,naeT, ,Il;OCTHraSI npH 660 M3B 2,I MS° npH ·90° G) TaKoe ,. 

noBe.zteHHe ceqeHHSI 03Ha'l!aer, 'l!TO npH He otteni. 60111,nrnx 3He prHnx 

pacceJIHHe npoHcxo,1urT JIHmI> B cocTonHHmc 
1 

50 11 3'5\. ~ .. Pa3.tte:7IHTL 

3TH )tBa COCTOSIHHSI M?XHO orm:Tat.UI IlO I\OppeJinr.tHH IIOJIIIPHSaIUtH 0 

. . 

Paccemme aerr1:poH-npoT0Hatm Hµee'? coBceu ,1tpyron xapaittepo 

Pas~eJieHH8 COCTOSIHHii c T = 0 H T =' I rtp0HSI0~TCS ~o cpopMyJie 
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d CT hp fd) + d Gnp ( rr-:.~2- l [~6T_=o_(-J l _ d 6T_~l _(~.:J.l] 
dri - t dn , "> • d Q JC . 1( 0 c.~ - (IO) 

.ne . 
BeJIJ!tmBa, C?OBtlnR ctijiina, onpe,tteJineT ~utcJio r-iacTml, paccesmaux 

na yro.11 1' (npotonos it uellxponoB m.recre) o · 

Paccesmre I coctoHllllll c T e O noxo:::e ire .. C'Sopnonciwe pacce.a:

nnc. npn dOJILJmIX · oneprMIIXo .no CMX nop ette He 6UJIO TIJ)f)!{!lD8JtEHIO 

noaoro Ha6opa om-1Ton JT.JW. · cncxeuu HYI{JI01t4'>1ryre1ro·n, a rroaiouy 
• 

o<So3naqeanun cpa.3oBLitl anaJI1t3 ne· uollet 6Utl:t npo1tsBe.rtfm Q IT01moe ce-= . · 

ttesue • (ff-p )-paccesnm1 3B.Bncnr ·oT oneprntt c.tte,1tymt:trtM· o<Spasm.r 

E M3l3 DMd E M3B 
(' 

cr MO 

I3 690 220 4I 
25 200 280 33 

42 I70 380 40 

90 76 4IO ~4 
ISO 46 

IIpa 3neprmt oKoJio I000 M3D (p=p)-paccesnrne Cl'aIIOBtITC.8 TIOXODJ.I 

na paccesmne OT trepaon ccpepllo Pa,ttn,:e C()y;tapemta (y,n;noeHHLtft 

•pa.n;nyc" nporona) oitoJio 8-9oIO'= .. I 4cMo IIpVI aneprmr !000 M3D ynpy

roe cetzeHae npm.teprro paBnO 'neynpyrch.ry oCettenze pa'ccesnuur nen-rpOH= 
. . 

npOTOH npH !400 M3B paBllO 42 M~ ,· llTO OttCH!t t.1Jitr3KO. K. ce~emno . 
(p-p )paccesrmuI o IfHTepeCII0;9 .•. tJtO O~enm neyrrpyroro ce'tremur IlYJ~JIOll""'' 

IIYKJIOH npn 50000 M3B (no B3amto.n;et1cTB_HID nyxJiontlB c sr,rcpa1rn) .ztaeT 

Ty xe BeJIH'l!rtHY 20-25 kl,J' · · ,' tJTo H npl-r 1.rern>nmx oneprm:srxo · 

CJie,rcJJ%, o.n;naKo, m.reT» B BH.zty,· trro no'n.uTKa ,n;etaJitn6ro b"nm-
• • • • & • • 

camur paccesrmrn HyK.ironon uyitJ'IOH&ttH KaK .n:mppa.Krurnmioro pacce~four 
Ha qepHOM map1me He IIPHBO)tn:T It corJiacmo C omITOU - TaKaSI rmpTIUia 

CJillillKOM rpy6ao 



---------------- ----------

IToJisp:msarmonau1 tn~eil'.®Pffi&ennt nposo•nc1 1 painLtX mc5opa.= 
' " ,. . : - . 

topm.ax O)tBaitC 9 0118 ntfJ Ee llODD II D OGIOp J1J,B I C'ffi!M noBOJita 0 

cpeuar.renna O Mono. COtl&tffl•· :romto Oftlffll : no: rrouiisann ·ueni1,onoir' I 

nPB anel)nm 95 M3n, ttorcplil8 no•••• ffO iaccerm n.ru.er onn° 

Clma!I !O.Ulto· !Offlte.Mtf e 'tzeTHumt>· 'i : (•wimu'11io.aem.1\,( ltC!Of.tt~ 

O~ydmtttonazn1 ~3ynm ;~, ·11:mepe~ : t~'tt~ ·; ~~ctat~ He~;~~ J: ;.· :_ 
• , ~,,-<;'. \ t • C -~ '>'_' ~r,, ,'; ••t f' ;~ • ~-:~! ... ,' •· t<f '•1

••:' 

HCB uentpOH&m rrpw 300 Mai, 0. Peayn,:a' ( ~~' .• :: '' 3') G ~ 6 D ' ncit»~P=· .. 
• I.,, ,. ,.-, \-" ••• ~'••,'' ,, •• ' < ~•,• ~ f'- j•,f ;" ,,-j ---~: ~:•; -~; • ,<';{\ '", :;:.1 }:'\' :•,• .. \ Jt1U1et Mp1,xonym cmate-rpm,· ·Qepm···cq. · ·"' .) .. · " · - -- · · · ·· 

·· · · · .,.~ ·, ,. "-'•' "i' ·•·~~: 1 ·• ,,- : =·•:,_; ·_,,.;·: [)':'',··:·'.¥.,"",~r..:.,' '<~~:···'.,; r'" 

.bti.10 · ··n:po:ee~eno 1.moro namnox· &D.1131.' peccenu· c···ncuortLD 
1;1 

. . • .,- .. • -•.• .• _. .·, .," {~t. · ; .. ;:~2. •,·-~·,, _ ... ,--~"l-n i=:1,t:'"; .,,·, .,i:~~.·· "-~~ ..... :' .. :,_:: 

ae.pauee nuCSprumorc no-r«urn,JBJta~ nermso··nutetr.9 --qro·-00att ·:su · · 

noteHIU!aJZ ,ttoJl'J'ieH 0 ·dmL a -;--: 1 
· 

.t: l-:. 

· .. V (CHfirJieT) + V {tfprinET) 

• (3) 

3,n;eci. nepBoe cnaraetme ni:eicmauet coaott oOuquue ~e11rpa1.i.uue 
CJUILI, BTOpoe - TeH30pmie; rperae ... crmn..:.op~ite.DBOt 133'UmO,teti1; 
CTl3H8, lf8T881)'?0e = Te·asoprroe· 'CrIIIH-OpO!tte.JIJJHOe .BS8.HM0,1(GftC%.Jlti·,'; 

xapateTepHOe )l1UI' cifcTeM CO ··CllHHOM I (i) IlOC1Ie)i1udt llJietf'o6Ht!HO :HG . : . ·:., 

paccmTpRBS.1ICB (ne;ia.BHO OH dLI.a ·onen~ii' l{oJirHHOBiat)'~;tBa~uo, 'trTo, ,. · .. , . 

lfHC1IO nesaBitCMl{bIX 4JYHlCltt'JH B no,eirnnau pa.BRO IISI'fJ!~. llTO ·co:sna,itae,: ' 

rl" ., . 

c }UICJI()J.I He3aBUCHMbIX cpyHKD)It1 Jf ir.rp:1~e:· 'pac'cean,i~ Ot6~CRMHMe 

n M T e p a T y p a 

I. N~st3,_Vlo, 11 A Summary of High-En~rgy Nuc,leon-Nucleon Cr.oss Section 
Data", Preprint· Uni~. Calif' o (UCRL.46:39) to be published• 1n Rev oMorL, 

2 o Wolfenstein lo "Folarization Of Fast Nucleons~ Anno ~ 0 Nuclo Sc o » 
6, 4J, 19560 ~ . . .. ~ ·_:;;;_:..'·J•:· . . ·•,;:~:;··:.':: '1.. . 

3e nonrMHOB A. "O xapaKTepe CHJI M62t.I(y HyitJIOHa1m• 8DT~,32,6I2,I95?ro 

4o Proc~edings of Seventh Rochester Conference, 19570 
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JI e'K It l{ SI ... §. .. 

Te11m: J3occTaHonJiemre noxermno.Jia no a1,rmmxy,n;e paccemrnsr o 

OrILITu npn. sa,TJ;auuoll 0nepr1m nosnoJimoT BoccTauanmrnar:& 

acm.mxox11t1ec1tnii mr,n; BOJIHOD on cI1ymn1mr npu 3a,n;aHHLr:~ 3Ua tJem,urx 
Q 

:rrnaHTOBLtX 'l!l!CeJI rtomroro l{OlJ8UTa !! ll8THOCT!L, Uoimo JIU H0CC'taH0-

DUTl, 113 OllLITa BOJIHODYJO q)yHKI~Un IlOJIIIOCTl>IO? 

MaTeuatn:tiecrtoe pemenue 3Tott s~atJu 61:mo ,1taHo n :pacSotax 

reJILcJ,an.n;a, J!eBIITaHa, MaptieHKO R .n;p. By,n;eM )J;JIR IlpOCTOTl,J CtI:M'.TaTI>, 

tJTO B3am.ro,n;eilcTBH8 orcyrc-rniT Bue ccpepu pa,Ituyca R u paccuoTpmA 

. c.nyttatl ttac:r1n~ 6e3 cmrna. Bo Bueumeti od.nacTM perue11vrn conrra.,n;aeT c 

TO't!llLIM M ,D;JISI S - COC?OIIHHn ( m.reeT DU,11; (11JIO er-can + pacxo,n;nrrtasrcn 

BOJIHa) 

'le Id (k) 
'f c k 1 x ) :: ( -1i-) e e 1 in [ k x ,-o P< V 

(I) 

3TH cpyHrnu,rn, otremt,TI;HO, ue odpasyroT opTopq_Ho~Of3A.HHOtl CH~TeMH 
'! 

B HHTepBaJie O ~ .J( <.. O{j; • 38.)tat;a COCXOHr B TOM, t.J:T06a no,nnpa~ . . . . 

BMTL none.nenue rpynxrurn: nptt ,:t.-:- ~ . Tax, tJTo6u noJiytte~uan 

CRCTe1.m rpyHEUUU OL!Jia c5ht yxe opxoaop1tHpo»annott O 3T0 U0~H0 c,n;e JiaT!,' 

ecJIH naBecTHiiI qiyBK!ij1H tp . npH scex auat1emrnx 311e prim: . . . . ~ . 

0 (_ R . ( 00 • ff3B8CTHU Bee CBSI3aHBL!8 COCTOSIHHSI CHCTeim lI 

e.cm.mTO'tHl10CKHlI Blt,D; COOTB8TCTDYJO~MX BOJIHOB1IX fPYHKrtHH O EcJI~ 

o663HattnTE, tiepea U ( K, X) TOtmYJO B0JllIOByI:> cpynRI~lUJ 

U(k' X):::. lp(Kl xr· hpu X ) R 
) . . ·• ) 

(2) 

1'0 Cytl8CTB'yeT :. npeodpa30BaHme . 
Oo 

'U(K,x)= 4J(k>X)+f A()(
1
t )lf)(i,,t)dt. 

X 
(3) . 

-------~·----.~···--·~---- -···-~--· ---·-



npx t '- o (4) 

Rztpo A(,'< l t) .n:aet cnoeodpa:Jitoe· ormea11ze ·· cncteuu cpy:mtttnn _ot ,;~yx . 
K00p,1urnaT ( 'U ... ecTL ipyin:mu, nupnm ff 0)lB0ff ltOOp;ntllC.'l'H)o 3to 

n~po y~oa~eTBopnet ,muenno1.ty BHTerpa.m.nouy ypa,ssenm>: 
~ 

fcx>~)+A(x)~)+j f<~ 1t)A(x,t)dt, 
(5) 

>( 

f'Jl:6 f (X, ~ ) - MHTerpaJif> XB.paKtepH8~ nepeEp~tJlG .. (pyHEtmn ~ ~ 
~. . , .. :,., 

(:;0 

* J f (!l<(l:q 1fO<)~)dK ~ f(x,~)+d(X,~). (6) 
(} 

rro.n:ctaB1uur snat1emrn ~ JI3 (I) 9 noJIYtnm, tno f (x, ~) ec:i 
Hit tITO irnoe, KaK K0MTI0lI8HTa ~YJ)o8 Z 

Ecmir AC\ 'j) vt3Becr1ro, TO noTenrma.11 naxOJtHrc11 no rpopuyne 

V ( X) -~ ,_)_-1__ ./tf, _(;S.~,,~ I 
t/ Jx lt·::x (8) 

· WO 
i[>op}.tyJia (8) noJiytmeTC.R _nO)tCTaiKolt BOSOBO!t <f)yHltlllUt (3) B ypa.B"'.' 

Herme illpt'.,)~I'lHrepaeECJm'. M3B8C!H0 9 "<1%0 ttOTIHTO(tl.JI ue 3a_llCH% 0% 

CKOpOCTH' TO ,n;ocTaTOtutO onpe.iteJmTJt nottlIUIBJI TOJJ,ICO B 

TOHIUU1 a B oc5nte?.t CJiytm,e noteHIUUl,11 cfy)tet J811!mt B pa81UX COC%01IIIZlfXo 
' .·-'.'..' a • •• • • (!> •• .. 

OlHaK0 TOr)tli onepanHD B )l;ellCTDKteJLHOCTB dpOB8Ctft senu, Tait mE 

aMilJmTy~a paccenHHH He MOlteT 6Ntl ODpe~lleEa ~U-IE0'12t y-O 
<k,n,mrx 3He prnn o '.EcJUI a.t.mJrttty)ta maneCTM t0Jlllt0 JtlS llICprmtt 

~ ) ·• 

K < R09 TO neR.3R onpe~entL noiea~ 1 3~HROff totUteo Jnn 
• 9 

pemeans 3a;te.tm neoaxo,ltm:AIO :Slmti BOJWOIJI) c!>)'BKitDo 3!,? l!ODO 

C)l;eJm.TL Ta:ae llefO'il!O O B to xe Bpeua MODO BUQCJmff, pa:umquue 



0 ~~ -

uaTpHtIB?dt 3JieJJeH?Ut ec.ma , TOJll>RO B HllX nec:rnte C?BfJBB~ '-IaetCTEiI 
. , . . . . 

'/-- I{0 e Hanpm.rep9 UODO BlltllJCJmfl TOi)UO:lHOe MSJiYtiilm@ B C'f01!= 

KllOBelO:tii? T!!)O!CJIOD C r!pOfCIZD, eca rtpa:i3Be;ttemi ttOlm.tG ontnu no 

paccea!IIll npoton-npotoa iu J3Cex menr.rmx auei,rzno Boodttt9 ecn 
ecT» r61n:t~Ltonman 

H =-k +Vsf+ Vv.r » • 
(9) 

r.ne It- anermqecmn :nrepl'1Ys9 

Vst ° CBJILBOe D3al'lUO,XenctBlle, a 
' .. 

V-w - c.m.CSoe, TO MODO oi'tpeJtea,. 1'!3 CObI'l'6' ntumo:elile £PYHKrtml 

)(1UI r&1HJII>TOtnmHa 

H ·:1 k -\· v st . ) 

ycpe,ttnemre no nHTepBaJIY -- ~ ~ 
(IO) 

0 Iloc~e 3toro no'.imo 9 no~~sync• 
Teopnen nosMymenHii, DI:Il?MCJmTI» uarpMtiHLte :umuemeH nepexo,tto:e, 

BU3BaHHlIX Vv.r • • 
(-) l +) 

( X I \lw- I X. ) ) . . : . . 

(II) 
(+) (-) 

r.tte X 11 X - rrpaCSJimremu1e BOJIHOBble cpy1rn~mr raMf!JII>TOHI-Y~-

ruta (IO)o MaTpRqHue 3JieMeHTbI (II) 6yJJ,yT npaBIUil,H0 0llHCbIBaTl, npoc::, 
. ~ ·. _, 

nee cu, B KOTOpux He" yttaCTBytOT' traCTOTfl ) Ro O 3T!1 pa.ccyr.CJJ,elIEff 
c .. ·.. . . . ' . . 

Moryr d1i1T1> o6o6meau Ha · cJiyqe.11 aaJmtrnn cmmao 

TaRHM o6paaoM, MLI .BH.rtMM, 1:1xo amuma om1ToB no paccesmmo 
' 1- ,,,. ' • 

Il0:GBOJISieT Il0JIYtJliITl> BCIO 1rncpop1.re.r~}U0 O :eomw:aon 1py1rn:I,t1tR_ cncTeMHo 

B cnytrae ueyrrpyroro paccemnin @opua.nias reopmt e:ranoBtttcJt 

6oJiee rpOM03)J,IW1i' o,11;naIW' qM3JllieCICfl 'HJte:W OCTaIOTCll .aHa1torntmmmo 



JimTepaTJpA 

IO reJIL<I~HJt HO ' Jie BHTaU E O 131 eAll CCCP' cepns mtelt e ,.Ii, 309' 

I95I ro,Jto 

2o MaptteHKO •BoccTaHOBJieHJte TIOTeminaABOlt 3H9prRD no c!lasau 
.' ~ ' " .. 

paccesmamc BOJIH" JJ,AH, .!Qi, 695, I955 ro,:. 
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.Jr~ K,11 !LI\., ~11 

Teua: TioiurpH3aI~Hll npn paccessn na SI,1tpaXe 

Oc5patnucn tenep1, It pacce_n:mno . nyrenonon na sr~pa,xo 11 · mciosrmee 
BpeMsr xopomo H3BectHN ,n;anmae o nonsrptrnarw.rv.r HyEJI01w:a rrpn paccesc:, 

HttPI na 11.1tpaXo ITo.nnpnsar~ttlI npotonon H3Y,.ta.Jracr., B 1:ne1~1m 9 o,»;tm.tto, 

nx pe3yJa,TaTU ente He ony6JIHKOBlUIUo TI0JIRpl-ma.~HIO Hef:l!})OHOD 

MOXHO omrnaTI>, ecJim npe,Itn0JI0DT1>, t?Tp 1U3.l)H~Y C qenTpaJILBm.t 

(1to1mJie:&cmi1M) noTeHru,ranm.{ cY14ecinyeT ·cnun-opc5uTa.Jtt,tnu1 no-remum,n 

( Tarae :&01m11e1tcHiiii1). IIoJnmn notem~na.JI l!OmIO samica:r1, B Bn,n;e 

V = A p ('Z) +--AS, _elf?.{?:)_ 1 6 
1 1 1 d '7. ' (I) 

r,n;e .P,, H .f\ - HeKOTOpbte ItOMrIJieKcnae (lYHKltiffle OilHCUBar>trtHe 

none n.n;pa. H nop1mponaum:.1e Tax, ttto .P. ( o > :: p
2 

( o > = 1 • 06e 

q1yHK}lHH nJiaBHO r "lllla,!taI0T ,n;o uyn.s. B6mrn11 SI)tpa, A~ ff A~ .... 1£01.!= 

nJieKCill:,le IlOCTOSIHHbte O BTopoir qnen narmcan Tll.lt9 tITO OH RC'-I83aeT t) 

,ec,m pacrtpe,n;eJiemrn TTJIOTHOCTH O ~~ const BO BCCM npocTpaHCTBe, 
}~ 

TaK KaK B 3TOU CJIYq8:e B3aHJ.{O,IteticTBMe ue MOXeT 38Bl!C8TI, OT UOJ.!eI!= 

Ta KOJrntreCTBa ).tBMJiC0HHSI (BeJillt.IHHM, CDSI3a1mon C nOJIOlI8Htteu na.tra.na 

KOOp,n;trnaT) 0 J[JUr np0CT0TliI TIOJiara10T _P. :.: p"' :;: f ,TaK Kt.tit 
I - f ' 

celltiaC ,ItaHIIbIX He,IJ;OCTaTOtrno, tITOCSl:I onpe)lemtTl'> o6e rpyn:ttrtnM OT)teJU,-
08 

HO o Mmimo norruTaT:i:,csr omrnr,rnati. ttOJinpJmamm neViTpOHMW, npe,nnoJin= 

! DB, 'tITO CIII1H-opCSuTaJil,HOe B3aI,UJOJ,tettc'fBHe !,taJtO H q-ro BTopon 

tJJieH B noTeHrutaJie M0'1tHO paccMatp1100.•.n .. no ieopm11 .B03MYJlt8Hldt 

(npH6nH~enne TieBMHTOBa). Tor.n;a 9 paccuatpnnas aa,Itaqy_KBa3HKJiaccu

HMeeM 

(' t- Joo :t u - - - _...::~ Ve C 't ) , d 't 
e - ?.. E ,--~f~::f i-a;' . ) 

b 
F' 1· ----- -- ----~ --- - - '--·r· ---- - ---- - -

' (3) 



+ 
a \/ ('2 ) npe.n;cmsmrnT co6on 3Hattewa (I) nps .DJX opae~ax 

'=:;;;.o ~ 

(5 O'?BOClteJILBO e 

ITorro.ran 

• • 

3nnMmeM aMTIJIHTy.n;y pacceJimut n BKJ{e 

r.n;e 

mcno)iI>3YR acm.mTOTYitiecKoe npe,1tcTaBJiemte noJmH0M0B nemH)tpe. 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(IO). 

(II) 

(I2) 
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i ( -J \ 1h. , rJ · p ::. N•.-- .i ( e l 1/- l • r ( O l- I/ '\ ,J] . e \jm-V/ ,C.,.,,,,~ 12.!• ·l 
(I3) 

nony'IMu, no.rtcTaBJIRFI snat1em1:e cpas 

~ ( -J ) :: Q ( ~ ) l :/~ 4:l '(J • 
; 1 j (I4) 

)!Jut noup11sau1u1 Haxo,n;m.1 cJie,n;yiontee DHpaxe1rn:e 
A?. 2 _,. Jrn -y; k cJ P-= - 2 n ---~=-=_ ·· -.~ 

I t t< ~ l ~?-I ~ 1) 2 ( I 5 ) 
A: 

BBO,Il;R yro1f. HaRc50JI:&men TIOJISipM3aIUIH M BeJUttnrny uaKCMMaJH,HOrt 

noJisrp113aum-t 

I A 2 
1 

~ ~~ ' e 1'"(10.X = k2 A I (I6) 

·ltt 

. pm a...< -:: j I n /j I c :,, (I?) 

. b..
1 
~ - pasHOCT!J cpa.3 A I M A,:. , noJiyttaeM 

X p ~ t, n ---G~-, p t"nO.X ) (IS) 
:t. + 

,0 x--· - e roO.;( (19) 

Rsuepemrn 110Jiflpl-l3aUHH II0Ka3aJI0, 'ITO BeJIHtIMHa I. :'".../A, \ nOtlTH 
c 

He 3aDHCHT OT · 3Heprun 11 o,n;ima:rtoBa ,n;JISI pa.3IIUX SIJJ;epo 



= ag ~ 

=----·-- De u:c 

.ff)J:po 3nepriur M3B (11 ':\ t A? l '!.< :) 

(na60) 
,- , 10 (_,N!'-

,,J lY• i \! ···, \A, - ,, 
~•-fi' 

.;:: ,:;p -
Be 560 o,r, 3,5 

He 3I2 o,, 3,3 

Be 3I6 0,24 3,4 

C 290 09)2, . 3,5 

Afl ' ,, 290 0,2Ic.:(),34 3,6=2,2 

Ca 310 . 0,27 2·, 7 
e/Bl r'©; :no OfJ27 2,6 

Be I40 0,50 'J, 7 

C I40 0,49 39)3 

h~- I40 0,38-0,56 3=4 

Fij I40 0,52 3 

(rd I40 0,/39 4 

1n 140 0,52 3 

B~ 140 ';' o,s2 3 

1) I40 o.44 3,5 

IiHTepecm1e pe3yJI:r,TaT!i!, oqeBH,ltHO, )t68t oe5pa60TK8. OrthltOB Y\0 

rluJLS'. 'JH:38.Ihrn: ripOTOHOBo 

X X 

X 
. . . 

Paccesrmie ).(ellTponon aa. sr:n;pe,. msyva.toc• to_JI:r:,Ko npu o~oll 

aHepr~rn (I56 1.iaB )Q Aia.Tpiuxa nnoTBoc.;_ .. ,1tJL1 ny~M xenipoaoa onpe = 
< ' • ' ._ ' • - •• : ; ~ \c-, f , - 0 ,.__. ., • 

. ) " - , 

~e~srercsr cpe,1tHHU11 3gaqeHUSIMH Cilffll-T9H30poB, KOMllCHentu goTopI:rX 

BapamIOT C.R tzepe 3 CrIHHOBhle MaTpHI~bI Cle,ltYJ)IltWU O C5lf).301U 
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Toeo tITO pacceRHHe .D;8llTpOHOB OTIMCUBaeTCR TaK Xe KaK M paccennne 

npOTOHOB O B TepMHHax IIOT8HI~MaJia 3TO eCTl, apryueHT B TIOJil>3Y' OT= 

CYTCTBHJI T8H30pHoro cmrn-opC>UTaJil>llOrO B3aJU.iO~etiCTBJU? ---.. (5 e ) o 
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Orrnr c paccesrnweM aHTMHYKJIOHOB o6uapyj:mJI otteni, doJI:Lmoe 

CBtfeHne aHHHrUJIRiu,!!10 ITpr1 3Hepr~:. d.~!THilp0T0HOB lf50 MOB ).J;alIHble 

0 ce tre HIUIX C Jie,n;ytHI(t-:re: 
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--- Cl 

II(:- = • 
6 cl 0) (lg,$ I •-j ' Q ~ e ~:v ,r/r! -1 0. ,,' .· .. ' ), (5(:)., (J'f,'i:,, 
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, •. --.J., . Z!J~ • .... -PP I4I + IO I30 + 9 I23 + 8 - - --

Pn IOO + I5 84 + I4 67 + I2 - - -
qacrnna ctuiraeTcsr norJioL~e HHOii, ec,m oHa He perncxpnpyercSI 

BIIYTPt-! TeJiecaoro yrJia c paCTBOpou I4° I1Jm 20° COOTBeTCTBeHHO@ 

Cetiemrn aHHMrLIJIRI~IUI cyme CTB6HHO 60Jil>llie lf f?' , r.zte f? 
- "pa,n;uyc" HYKJIOHOB, xapa1<Tepr13yiomnn paccemnre p-p Mm! n-po 

EOJII>lliaJI BeJI11trnHa cetieHIHI CBll,n:eTeJII,CTByeT O cymecTBOBaIUm HOBbIX 

.fIBJieHUTI B 3TOi1 0 CJJiaCTH, MO:i!\eT ()LITl>, od H3MeHeinrn CBOr1CTB npo

CTpaHCTBao C 60JI1>moif BeJI:vttnnroi1 ceqeliHst ammrMJUIUlirn B cTOJIRJIOBe

mm aHTHHYKJI0H-HYI<JI0H CBH3aHo H 60Jil,moe ceqemre aHHJirHJIJII.l;tU! 



na R,,~pax ( cyutecTnenno Cio.m,lil~ t.Ieu 1tem.1eTpnqec1urn pa31,repa n.n;pa)e 

Jf.Jm aHTUnpoT0110B c sneprnei1 ~50 J;I3n cetiemrn anuurruurn;rrn paBII0 

(388.=.§)t,1S (O), (9I2 !. 58),,,,J (Cu ), (II53 .t I~2)M$ ( Ai 0, 
(2097 ;t. 227),,.,,~ ( PB )(i) Ta1toe 60JI1,moc cetteune Jierxo 061>Sicm1eTcn , 

ecJm 3a:MeTHT1>, tITO rrpH ,n;11.tcM>ys~ou xpae n.n;pa 3(IxpeKTtmuun pa.n;Hyc 

Rl(pa, patTeT c poctoli ceqemrn nJieuenTapnoro nsanuo.n;etlcTBnsr, 

TaK KaK ()OJII>IIItae paCCTO.fUUISI CTaHOBlfTCSI 60.nee :)rpr!JeKTHDHmm 

(IIoHeimpOBCICHi1) e 

Ce'l!eH~te yrrpyroro paccemmn npu 60Jibmux 3Heprxrnx HanpaBJieno 

pe3KO nrre:f)e)((· HaM:601a,mee 3Hatiemie 31iepnrn, 11pu K0Topou ~rnuepeHo 

cetremrn 6I50 M3D ( Core) \Je,t,.g~(e_ J Can.$ad t ) • 
B Ta6iun-te o6po.t:iaeT Ha ced.H Bm1MaHHe pa.3Hinta MeY.C.n;y cet.Iemrnuu 

aIIHI:IrMJimtmt rtpu CTOJIICHOBemut 8.IITUTipOTOII8, C tlpOTOIIOM M uetrTpOHOMo 

ITocne,ttH.HR nennttirna noJiytreua 113 n31.mpem1n ammrIIJim~trn npn cToJI

KH0BeHm1 C ,neuTpOHOHe IiimieT 611Tb, 8TO pa3JI_H~He CBR3al-!o C nea;(;TI;li= 

T11:nnocTbl:) ceqe1mn ammrrrJimu,rn ("3aTeHemrn" B ~ei!Tponc ). Tionpoc ,, 

O 3aDMCllllOCTH B38llllO,!.(encTBHn HYKJI0H0B npH 6OJihUillX 3HeprHRX OT 

I130T0mttreCK0 ro cmma (p-p T = 0 1! I, rr-p T = 0) Ilp8,!.(CTaBJISI8TCSI 

I1HTe pe CH LIM<!) 

Qqen:tI,n;Hll, qTo B o6JiacTH oqem, BHC0Knx 3IIe prnn <Im3mtu no

.n;orn,m I~ 11ccJie,n;oBamno cTpoem,rn ca1.rnro nyKJiona. 3Toi1 sa,n;atre no-
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