
16 Kon. 

PeAaK TOP E ~ K.AKceHOBa . HaKe T p . .u . clJOHHHOH . 
Ha60p H . n~ Boromo6oBOH , M. r . AH.D.peeBOn . 

n OA nl-1 C BHO B ne"'la Tb 1. 02 : 85 ~ 
¢lOP MB T 60)(90 11 6. OQlceTHafi ne ...a Tb. Y4. - 113 A .nHCTOB J ,08. 

fl..l palll 530 . 3aKa3 35 788 . 
H3AaTenbcK~H OTAen 06~eA~ H e H Ho ro I1 Hc TI1Ty Ta RAepH~X I1 ccne AOBa HI1H. 

Ay6Ha MOCKOB C KO~ 0 6naC TI1. 

06bBA MH8 HHW a 
MHCTIITYT 
RAePHbll 

MCCJleAOBaHMM 

AYfi Ha 

1'2 84 857 

,lI, .Kpyna· , B .A . M emep~KOB, HI.e' .CypOU l.\eB 

YHII(<I>OPMII(3AUII(H AMIIJIWf'Y,lI,b1 JlJl -PACCEHHII(H 

B KAHAJlE OBPA30BAIIII(H 

CKAJlHPHblX PE30HAHCOB 

Ha npaBlle HO 8 *ypHa n IIfI .Qeptia R $H 3HKa" 

• ~H CAH, 6pa THcnaaa 

1984 




BBEAEHHE 

B nOCneAHee BpeM~ npo6neMe H3Y4eHH~ AOBOflbHQ Heo6~4H~X 
caOHeTs c KsnRpH.,.x MeaOHOB 111 nOCBRUleHQ 3H a4l-1 T"ellb HOe '-Ilo1cno pa
60T . ~ XOTR eCT b y*e HeMano AOBOAoe / 2 ! B n 0 l1 b3Y 4 eT~pexKBa pKo-
80H (qqqq) nPHPOAbi/ 31 

T a K...,X 4aCTJ.1~ /oco6eHHo 3TO KacaeTCR pe

30HaHca S* 1980//, DAHaKO OC T alOTCR B03MO)f(liblMH H A Pynte J..1X H H Tep

npeTaLlHH: qq , q q g . gg H T.A . /4-10~ T oe. B HaCTORtqee epeMA np&.1
pCAa c KanRpHblx He3DHoe H3eeCTHa nnoxo . OCTaeTcR TaK)f(e He 0 4 eHb 
RCHbiM HX 3 KcnepHMe HTanbHbU1 CTaTYC /4,6,9 / : BCnOMHJ.1 M , HanpHMe p , 

06cYlKAa Bw" "cn HeKOTOpo e BpeMR Ha3aA [ C(J p) = 0+/ 0 + / - Me30H ( /700/ 
HllH YKa*e M Ha HeKoTOPbl~ HOBblH 06beK T gs /1240/, KOTOPblH n OTpe
60BancR aSTopaM pa6oTbI / 101 AnR 06b RcHeH HA Ha6J1~AaeMOH CTPYKT YPbI 
HeAaBHHX 3 Kcnep HMe HT aJl b HblX AaHHblX n o npOLl e ccaM rrrr .... KK H 6 b1Jl 

HAeHT&.-IcpI14 HpOBaH HMH C rllDOHHYMOM . He T T aK)f(e e AI1HOAYWH.R B Bo n p o 

c e KJlaCC&.-I¢HKa Ll, HH CKan.R pH~X Me aOHOB no SU(3) - MYllbTHnJleTaM . 

T aKaR 3anyTaHHaR c H T y a 4HR 06ycnoBn eHa , e OAHOH CTOPOHbI , OT 

CYTCTBHeM AOCTaT04HO T0 4 HblX 3 KenepHMeHT an bH~X AaHH~X , Aa BWHX 5b1 

B03MQ)f(HQCTb Bbin OllHHTb 3 HeprOHe3aBH CHMble $a30Bble a HaJlH3~, H . 

C APyro~ CTOPOHbI, T PYAHOC Tb ~ yC T ~ HoBneHHR HaAe~Ho ro pe LlenTa AllR 

HAeH TH¢ HKa LlHH pe30HaHc a n p H HaJlH4HH ¢OH8 101 A Py rHx peaOHa HCOB . 

3K,=ne pHMe HT a n b Ha R S -BOllHa 1m -paCceRHJ..t R B J..t 30CKanR p HOH Ka

Hane / 1, 2 , 11- 13/ n pORB J1Re T 4 pe3B~4ai1Ho xa p 8K TepHoe n OBeAe HHe 
- ~ 0 0

B 06n aC TH K K - n o p o r a : e e ¢laaa uo(S) B0 3paCT ae T O T 9 0 OKon o 
0

\ / s= 0 ,87 r 3B A O 2 70 npH 1 , 2 r 3 B; 6 b1 CTpOe H 3 Me HeHHe ¢ a 3 b1 npH 

nep e XOA e 4ep e3 KK - n o por con pOBOh:,qa e T CR p e3KHM n a A e HHe M n a p a 

He Tpa ynpy r ocTH ll~(S) a T 1 n p HMe p HO B AB a p a 3 a / T04HO Bblwe n o 

p o r a/ , TaKoe nOBeAeHHe e BR 3 b1Bae TCR C pe3 0 HaHc HbiM S * - 3¢¢e KToM . 

B03 HHKaeT eC TeC TBeHHblH Bon p oe 0 B03MO~HOCTH 06b R CHeHHR S*
3$¢eK Ta KK-no Po r OBbiM RB~eHHeM . Pa3nH4Hble aHa ll&.-l 3 b1 3K Cn ep&.-l MeH

T a nb HblX AaHHblx n o mr_ H KK - ¢a3aM , pa CCI>oIaTp&.-lBalOOtHe S· - MeaOH, 

CBHAe TeJlbC TSYIOT B nOJ1bay era cHn b HOH CBR3H C KK -CHCTeMa -

MH /2 ,6 , 7,111, 4TO nOATBep~aeT BbiBOAbi KBapKOBbix MOAcne H / 3,5/. 

Bce 3TO rOBopHT 0 3Ha4HTellbHoM BnJ.1RHHH KK - KaHan a Ha rrrr - pac 

ceRHHe . 

~HTepnpeTa4J.1R 3Kc n epHMeH T an b HblX AaHHblx n o rrrr - paCCe.R HJ.1IO_ 

B S - BOJ1He OCJ10)t(He Ha Heo6xOAHM OC Tb lO v~eT a BJ1I<1R HHR n~MHMO KK

KaHan a , MQ)!(e T 6 b1Tb, APy rH x KaHan OB /~1f . 1f1f ' H T.A, / 2, 5/ . KOHe 4 -

HOi'! WHp HHbI CKa J1RpHblX Me1,oHOB, 3q:.$ eKTJ.1BH Or O H30cnHHOBor o I-Ia py

weHHA Bc n eAcT 8 He K+- K - pa3 HOC TJ.1 Macc , B03MO)t(Ho r o RBneHHR c Me 

WH Ba HHA S*- /) -Me30HOB, c Me WH BaHHR S* /980 / - ( / 1400/ -Me30

HOB 12,5,14 /. JlnR o nHcaHHR 3 TJ.1 X 3¢¢eKTOB HC n 0 l1b 3YlOT CR p aanH4Hble .. __._, 
, ':0:11, 

~ . ~ :1 

http:HTepnpeTa4J.1R
http:BCnOMHJ.1M


MeTO~~ , ~ nOnY4a~HeCR B~BOA~ He BeerAa OA~ HaKOB~ /CM. Hanp~-
Mep, 2, 4 .7 ,1 41 /. n03TOMY B np06neMe ~ccneAOBaH~R CKaIlRpH~x 
Me30HOB OCTae TCR ne p aOCTene HHOH aaAa4a yC TaHoBneH~R aAe KBa THo r o 
cnoc06a onHcaHHR 3Kcnep~Me HTanbH~X AaHH~X ~ Ha 3TOH OCHOBe 
peUenT a nOIlY4eHHR HH$OpMa UHH 0 CKaIlRpH~X peaOHaHcax 

B Aa HHOH pu60Te AJlR pe weHHR 3 TOH aaAu4H pea11H30eaHa HAe R AO
M~H~ py~ero BnH RH~R 6IlH~a~~HX oc06eHHoeTeH c np~MeHeHHeM npo

4e~yp~ YHHcpo p/"Haa4HI1 ~ n p l1 BOART CR pe3YllbTaTbl 06pa60TK~ no MeTOAY 
X 3KCne pJ.1MeHTanbH~X AaHHblX OTHOCHTe .nbHO H30CKa11RpHOH s - 8011
H~ "" -pacceRHHR B 06nac Tl.<l 3He prHH 0,6-1 , 9 r o o H nonY4eHHble 
napaMe T p~ CKam~pHblX pe30Ha Hcoa s· ~ (, 

1. YHU tl>OPHH3.'.I1HR S - HATPHl1b1 H Bbl60P nllPilMETPH311llHH 

PaC CMaTp HBaR aHam1TH4eC K~e caoHeTea illYIIKUl-1H S (' "" • 1m)e KOM
nneKcHo~ s -nno c Koc TH , Y4TeM, nOMJ.1MO (J) 101 3 J.14CC IW r o pa3pe3 a 

(4m;, + oc ) ~ neBor o pa3pear:J (-oc , OlTaKY.<e TOllt<y OCTD11CHHR, CBR3 aH

HYID c n opo rOM oTKDbla alClUte r o CR npH 5 4 III ~ K ~lll~lJ'Io.) "" • KK. T ~ e . 
npOBeAe M TaK>Ke pa3pe3 (4 m:.+ oc ). 3TO npJ.100 /l&.otT K p a CCMOTpeH &.ot 1O 
4 -m1CTHOH pHMa HOBOH nOBepxHOCT&.ot S -MaTpHI~bt, JH1CTbI KOTOPOH n po 
HYMepy e M B cooTBeTCT BH~ c o 3 HaKaMH Ha HHX ¢lY 11I<qI.1H vs _4 2m 

" H 'li s - 4mi. CBR3a HHb/X C T0 41<a M'" BeTB11e H", l; Ii,] ""_ H KK - no porax , 

C l1eAYlOlJ4~M 06pa30M: l1HCTa M I /¢l J.13J.1 4e CKoMY/, [1, Ill, IV OT 

Be4aIQT COOTBe Te TBe HHO 3 Ha KH (J5 - 401; . v's _ '1111 : ) I I , -+ . _ _ . + _. 
Ha q,&.ot 3101 4 eCKOI'' IlHCTe S - Ma T plo1,-, a 0611aAac T e oo a:1c T IlOM ael1leC TBe H

HO~ a H allHT~4HOC TJ.1 

S * (s) = S (s<)

j j / 1/ 


'" YAO Bn e TBopReT yC110BH~ ynpyro~ YHHTapHOCTH 

2
I Sj (Rcs + i c) 1 _I. /2/ 

n OcneAHee cnpaBeA11~ao, CTpo r o r OBopR , AO 4" - nopora . OA ~'a KO 

3 aMeTIo1M , 
 "ITO BIl Io1 RHHe Ha mT - paCCe .AHl-1e Heynpy r ",x KaHanOB, OTKPbl 
BalOlJ4 J.1XCR B~we 4 T't -no po ra , He3Ha~H T e IlbHO Bnn OTb AO 1 r 3B . B p a 
6 0Te 1i2! 
 B KOTOPOa:1 HH!l>0p Ma ,-, J.1 R 0 mi - pacceRHHH H3Bl1eKal1aC b H3 
n po,-,ecca "+p ... T7+T't-l'l~ 6b1na CAc n aHa OL"eHKa HeynpyrOCTH mt - al'mn",

TYA : II - '1~ I ~ 2%. npH c OBpeMeHHo H T04HOCTH 3 Kcne p~MeHTa 3 4Hl>e KTa
M'" TaKoro nopRAKa MO}l(HO npe Hefipe 4b H C4"'Ta Tb "" - B3a~MoAe~eTB &.ot e 

nOl1HO CT blO ynpyr J.1M B 3 TOH 0 611acTIo1 . n03TOMY Aanee np"'HHMaCM, "ITO 
ynpy r a n YH~T a pHOCTb /2/ c n paBeA11~ Ba ann OTb AO KK -no po r a. 

H3 / 1/ H /2/ nocn e aHaJl"'T"'4eCl<or o n pOAon me H"'R nonyyaeM 

-I 
SI (5) S II (S) /3/ 

2 

H L B c n Y4ae, eeIl'" 6~ ""-B3aHMoAe~CTBHe 6b1no yn pyrHM 101 Bblwe 
KK -nopora , 

Sll (5) - Sm(5). /4/ 

a TaK)t(e 

Sm (5) = S~~ (S). /5/ 

611&.otmaHWHMH K ~H3&.ot4eC KoH o6nacT~ o c ooeHHocTRMH, cooT BeTcTBy~

~HMH pe30HaHcy, RBJlRIOTCR napa KOMnnCKCHO con pnmeHHblx non~coa 
Ha II nH cTe~ , a cny4ae l'ynpyroro'l pe30HaHca, napa n011l0C08 Hc::! 

III n ",CTe n p&.ot Tex )l(e 3HaYeH&.otRX So H 50 /CM . /4//. l{aK BIo1AHO 1013 

CooT HoweHH~ /3 / H / 5/, 3 THM napaM nonocoB OTBe4a~T n ap~ KOMn 
neKCHO COn pR)KeHH~X Hynel1 Ha I H Ha IV nHC Tax D Tex me TOYKaX 
s -nnOCKOCHI •. 

nOHfI.!HO, 4TO OTKnOHe HJ.1 e OT ycnoBl-tR y npyroli! YHHTClPHOCTH /2/ 
HH)I(e KK-nopora n pHBOAHT K HapyweHH~, Hanp"'Mep , COOTHo we HHR 
/3/, TO eCTb K CMe~eHHO nonO)t(eH~n HyneH Ha I nHCTe OTHOC&.ot
Tenb HO no n nCOB Ha II n HCTe . OnHeaTb TClKoe HClpywcHHe ynpyroH YHH
TapHOCTYl MQ)!(HO y )!(e npH yyeTe TOI1bKO mr - flopora, T . e . n cpexoAR 

1 -- 
K 3-HMnYI1bc y B C . ,-, . M. mr -CIo1CTeMbI q = 2' VS - 4m;' H n a paMeTpH 3yR 

S - MaTpJ.1~y non~caMH H Hy n RMJ.1. OAHaKo TaKoe HapyweH",e ynpyro~ 

yHH TapHoc T~ BeCbMa He3Ha4HTen bHo, J.1 MbI 101 M n peHe6pera~M. 
3~eKT~ aficop6u", lo1, C BR 3aHH~e C npo~ec caMH B~we KK-nopora, 

npHBOART I( C ~1Il bHOMY HapyweHHIO yCllOBHR /2/ n p &.ot S > 4m~. a cneAo ea 
TenbHo, /.II COOTHo weHHR /4/, 4TO AHKTyeT Heo uxoA&.otMOCTb C Me~eHHR 
n OnO)f(eHHR no n .oCOB Ha III I1"'CTe OTHOCHTenbHO non~COB Ha II n HC Te . 
AnR onlo1caHHR Ta KIo1X CHnbH~X a6cop6THBH~X 3¢¢eKToB cneAyeT BKnlO

~ HTb B paccMoTp e Hlo1e TaKH<e T0 4Ky eeTBlleH &.ot R, cBR 3aHHYIO C KK-nopo
rOM . 

MOAenbt'J on &.otc a HHoH B~we, pHMaHoem
v

, nOBepxHOCTH ¢lYHK",HIo1 

S("" .... "") 8 npe He6 pe)l(eH~H neBbiM p a 3 pe 30M CllYH<H T ctly HK'-'HR 

z = cJ5 - 4 m ~ + / 5 - 4m~). /6/
2ql 

r Ae q l :: jm~- m;. nOc peAc TBoM n pe06pa30Ba H~R / 6/ e CR 4-nHc THa fl 
p lo1 MaHOBa nOBep XHOCTb o To6pa~ae T cR ~a z -nnOCKOCTb, H OTHOCH
Te!1bHO nepeMeHHo H z Bem1~H Ha S(z) RBm~ eT C R o AH0 3 Ha4HoH ctlYH K4 H
e~ - T.e . n poBeAe H8 n po4 eAy p a YHH$OpM~3 a4HH. Ha p",c . l P"'MCKHMH 
I.V1illpa MIo1 0603HD4e Hbl TC 4 aC TIo1 z - nnOC KOC TIo1, Ha KOTopble o T06paH<aIOT 
CR COOT B eT C T BY~He n HCTbI PIo1MClHOBOH nOBe p XHOC TIo1; H<HPHOH nlo1HHeH 

yKa 3 a H8 $101 3 H4e CKaR 06nacTb A11R n epeMeHHo ~; z. 4 aC Tb OKPY)l(HOC T'" 
B n e p BOM KBaAp a HT e , orpa HH4e HHa R T0 4Ka MIo1 i I"" -nopor l H 
I KK - nopor/, COOTBeTe TBye T yn py r o H 06 n UC TH . COOTHowe HHR 11/- / 51 
AnR y n py r oH S -Ma T pJ.1ltbi Mo ry T 6 b1Tb Tene p b 3an Hca HbI An Fl S(z) : 3 

http:OTHOC&.ot
http:ynpyrJ.1M
http:lY11I<qI.1H
http:nOBepxHOCT&.ot
http:paCCMOTpeH&.ot


Im z 

I I 

o o 

-1 1 Re z 

** 
m II I 

PHc . l . K0MT111eKCHaR z - nnOCKO CTb, n et KOTOPYlO OTOUpaJKa e TCH 

4 - m1CTJlaR prn.IClHOB;] non epXIIQC T b <bYlIKIJ,HH 8 (1111 .... 711T) . J.boopa 

iKeHIlw e nOnOJKeHH fJ nOJlY.)COD (* ) Ii Hyn e if /0 / cooTBeTc T B)'JOT 


" ynpyroMY" pe3o J-J aHCY . flOlllOC 2- ro nopflAKa Ha MHHMOH oeM 

Ii COOTBeTC TBYID~H e MY Hyn b annpOKCH~IPYIDT ~OH . 


a/ S* (z *-I ) _ S-I (z) , 5/ SC- z*) = S*Cz) , 
17/ 

s/ S(-z-I ) = S- I (z) , r/ S(z - ' ) = SCz) . 

On ~c ~ oa~~~e p e 3 0Ha HC B ynpyro~ 06nacT~ non~ca H Hy nH, pacnona 
r aBWH e cn Ha s -nnOCKQC TH B TOYKSX So H sO' r e nepb 3a~MY T nono 

)f(eHH.R /pJ.1c. l/: Hynl1 - B TOI.lKax zO' - z *o' zOl , -z*O- l , n Ollloca 
1

B TOY KaX z"b - -z ot , z *o , - z 0 ' B COO T se r CTBH J.1 C ycnoB H~MI1 
.1 7 , a -r/ ~ T O , 4TO n 0 1llOCa H Hy m 1 pacnon a r alO TCfl CHMMe r plo1 4Hbl I"1H OT

HQCH T e n bHO OKp y >;<HQC T H n a paMH, o 6 ecn e4H Baer BblnOIlHeHHe yenoB HR 

y npy r oi1 YHIo1 TapHOCH1 : I S( e i ( rr / 2 - rP» ) 1 2 = 1 ~ Y 4 eCT b He60IlbwHe 

3$$eKT~ a6cop 6 4HH n p H 3 He p r Hnx HH~e 2 mK Mo~Ho 6~no 6~, HanpHMep, 

CMe~eHHeM Hy n fl Z o nO p a AHYCY B Han p aBneHHH COOTBe Tc TBy~~e ro 

n Onloca Zo- 1 /CHMMe TpH4HO OTHoCH T e n b HO MHHMOH 0 0 1 CMe~aeT CR 
.J.1 Hyn b -Z O I . T aKOYl cno c06 06e Cne ....Hsa e T Bblno nHe HH e He p il Be HC Tsa 

'(" / 2 <P)
1S Ce I - ) 1 < 1 Am, 0 :s ¢ :s " /2 .B Ai>nb He>iweM, KaK o5c YlI<Aa -
JlOC b Bblwe . He3HaYHTe Jl b HblMJ.1 a6copfiT J.1 BHblMH 3 ¢xt>e KT a MJ.It Hlti)l(e KK 
n o p o r a M~ npeHe6 p e r a e M , T . e o nOJl~ca J.It HyJlJ.1 pacnOJla r a~ T CR CJ.1M

Me TpHYHO O THOC J.1 T e Jl bHO OK PY)t(HOC TH o 

E CTeC TBeHHOYI napa Me T p J.1 3n 4He~ B KnaA~ ynpyroro p e 3 QHaHCa 

B S -Ma TpH 4 Y nOJlR eTc n $ YHK 4HR 6nRWKe: 

,. 

CZ - z)(zo +z) Cz '- Z) (Zo-'+ z)o o .--- /8/So Cz) = 
Cl _ z~z)(1 + "o z) Cl - zr ' z) Cl + z~1 z) 

3 T a $YHK4J.1R YAoB11eTBopRe T YCIlOBHflM 171 H AaeT xapaKTepHoe pe30

HaHCHoe n OBeA eHHe ¢a3~ . OTMeTHM, "ITO pe 3 0 HaHCHoe n OBeAeHHe 

¢ a 3b1 H Y AoB11eT Bop eHHe Y CIlOBH~ 17a,6,sl 06ecn e4HsaeTCR H nOIl~
c aMH ZO- l H _Z(jl H HY11I1MH Zo H -Z0 0 n elKall.V·1MH T o n bKO B se p xHeYi 

Z - nonyn n o cKOCTH . DAHaKO HeofixOAHMOCTb Y 4 e T a S Ka4eCToe 6 111-'1 

)l(a HWMX oc0 6eHHocTe(1 T cJ Kme nOIllocos zJ H - z 0 H C OOTBeTcT By~HX 
H M Hynelll zOl H Zo -I, pacnono»<eHH~x B HH~He (1 z - n o n ynnocKoc TH , 

n OMHMO YAoBne T Bo p ellHn Y C110BHR 17rI, BItIA Ha T cJ lme 1t1 3 CJle AYlQI.4e r o 

npOCToro np~1Me p<J. n Y CTb C Ltellb lO Y"I eT 8 4 11 - no p o ra MbI CAe n aIlM 

oTofipameHHe /61 I s 3 TOM CllY 4 a e q l COO TseTc T s yeT 411 - nopory/ . 
I

T o r Aa ¢op Ma nma 181, HO TOIlbKO C non lOcaMJoot z'b- H -z-Ol ItI HynflM~ 
Zo H- ZO A a e T pe30HaHCHoe n oeeA e HHe $a3~ , ~ n a paMeTp ynpy r ocT~ 

1] = I S I paBeH 1 B c Tp oro ynpy ro~ OfiJ1aCTifl 2m" S Vs ~4 m11An~ n p o c

TO T bi MO)t( HO He paCCMaTp~BaTb n OJ1IOC \It HyIl b B neBO~ z - n0J1yn1l0C KOC

T~ 10H~ BBeAeH~ Ann B~nOllHeHHR YC1l0 BH~ 176,e/, HC JootX B11HRHltle 

He3Ha4I-1 T e 11bHo/ . To r Aa T1 paBHO OT HOl!Je HHIO OTpe3Ka (Z • z) K YMHO

",eHHOMY Ha Iz01 O Tpe 3 KY Cz'Ol , z) : ~ = Izo - z l / \ zof. lz·0- 1
- z l 

AIlR Z 1-1 3 CP1-13 11 4eCKO~ o fillaC T Io1 .. 3 T O OT HQWe Hl-1e p asHo 1 np~ Z = 
= e1(17 / 2-<l.)(O ::;: a .$ 11 12), a Bblwe 4rr- n o p o r a, n pH z,.. Rez>1 ,pe3Ko 

n a A aeT OT 1, K a K BH~HO H3 pHc ~ l: p e 3 KHH H3ll0M, KOTOP~H Hcn~T~Ba 
e T Kp~BaR, COO T Be T c TsylOW,aR $ H31-14ecKoLi! 0611acTI-1, B T04Ke Z '"" 1 
1417 - nopor/, n p IfIB OAItIT K CTonb ~e 3Ha"lHTenbHOMY YMeH bweH ~ 1O OT

p e 3Ka (z o ' z) no c paSHeHl-11O C B03paCTB IOL14 MM o Tp e3KoM (zO-l,_z). 
OAHB KO \013 3 K cnep~MeHTa 1t13SeC T Ho , 4TO q =1 Bn110Tb AO KK-nop ora . 

H C n p a SI.1 T b c/II Tyau.~1IO C On l4 CaHltl e M MO}l(HO. Ton bKO AOGB s l.1S n OIlJoca 

/II Hyn l.1 B HItI~He~ z - n o nynn oc KoC TH 8 COO TBeT CT BHH C 17r/ , C ~M
MeTpH4H~e OT HOC IfI Tell b HQ OKPY)t(HO CTI.1 - AJl~ ynpyroH YHHTapHOCTI.1 

HI-1»<e 4 11 -no pora, \01 c HM,,,eT p Itl4Hble nOJllOCaM H HYJ1RM B scpxHeYi z 

n onynn ocKocT I4 - AI1R ynpyroYi yHHTapHocT~ Bblwe 4rr - n opo r a, ICM, 

p (.o1c . l1 ~ Aanee, T04HQ BblWe KK -nop o r a, KaK BHI\HO 1-13 3Kcneplo1MeHTa, 

ynpyro c T b 1] pe3KO naAaeT ~ A 06HTbcR 3TOro B on Hca HIo1 H napaMeT p l-1

3a4~eH 181 MO)l(I-IO , MeHRR nono~eH~e n omoeos H HYlleti B HH~He~ z 

n onynI10CKO CTH C c oxpaHeHHe M III X C t.1MMeT pH~ O THOC t.1T e11btlO O KPYY.<HOC 

T~ , TO e CT b YCI10SJootR /7a, 6 ,sl B~nonHnlOTCfl no OTAeJlbHOCTH B Bepx 

He Lit III tlJoot)t(He~ z -nOJlynIlocKo CTH , a YCI10BHe 17rl HapywaeTcR B He 

$~3H4eCKOH 06na CTH. npH4eM n e HO , .... T O ~3MeHeHHoe n onomeHHe na p~ 

I In OI1IOC-HYI1bl I , l3 o o GU\e r OBopR, MeHAeT c R C 3 He p r l-1eYi, 

nOC KOIl b K Y 3 T a 3He p r eTH4e c K B fl 3aBHCHMOC Tb 06Y Cll0 I311eHa BllHR HHeM 

Ka HaJlOS I B Ha weM CJ1Y "Iae K K . "'1 71 •• . • I , CMIlbHO c Bfl 3 a HHblX C pe30 

H a HCOM (S *) , n pO~ BnRIOI.i.\H"'Cll G H CC Jle AyeM o M Ka H<'IIl e I TTTT - pacceflHHe/ , 

T .e . HAeT OT pe 30HaHCOB U 3 T HX Ka l-l.3IlaX 101 o GMe Ho s "I a Cn14 8 MH , 

TO Ha A elKA8 / on p aSAbisaeMafl nocneAYIOl!.\~ M a HaIlM3 0 M A a HHbIX / COC TOIllT 

S TOM , 4TO 3 T Y 3aSHCHMOC. Tb YAa CTCR On \.1C 8 T b HaAn e)f{8 U,.1HM Bbl6opOM 

YHH$OPMH 3y~~eH nepeMeH HQ~ l~opMYlla 161 C q l' COOTseT CT BYOLl4HM 
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KK-nopory/ H nOMeU\eHv.eM H8 HH):<HIQIO Z -nOJ1ynn ocKoCTb nOMHMO Y>Ke 
paCCMO Tpe HHO H CMeU\eHHOH n a p M, B03MO~HO , AOnOI1HHTeI1bH~X n a p 

nOnlOCQB H HyneH , CHMMeT pH~ H~X OTHOCHTenbHO OKpymHOCTH ~ nOA06 
HbiM 06pa30M MmKHO paC GMa TpHSaT b npOH3B0I1b Ho e 4,""cn o p e 3QHaHCDB . 

KpOHe pe30 HaHCOB, B npeAnara e MOM c nocoue onHca Hlo1n cneAyeT 
Y4e CTb Ta Kme $OH, HAYU\H H, B QCHOBHOM, OT n e a o r o pa3pe3a . 3TOT 

pa3pe3 npe o6 pa30eanC R B pe3ynb TaTe oTo6pa~eHHR /6/ B pa3pe 3b1 

Ha MHHMOH OCI-1 ( m =v'~-mj /(m K -mj ):(-iDO , -im) ,(-im- l, im- 1 ), 

(jm . + i "" ). nOCK OIl bKY elfHRHJ.o1e neBo r o p a 3 pe 3a n pOJ~ OJ1ReTCR HaJo16on ee 

CHI1bHQ B ynpyroH 06n aC TH, TO Mom HO non a r a Tb , 4 TO J.1 $OH HMee T , 


B OC HOBHOM, ynpy r HH XapaKTep . ECJ1 H He HHTepe COBa TbCR n o porOBbiM 


noaeA eHHeM, TO $a3Y ynp"roro ¢aHa MO~HO T paA~4HOHHO B 3RTb B BH
Ae / CM . , HanpHMep, / l 1, 1 4 r 

°a= a +VS b . / 9/ 

.llpy r HM H Cn0J1b 3 yeMb1M HaMH On UCaHi1 € M ¢lo Ha , KOTo poe npe AcTaSnneTC.R 

fi onee HH T epeCH~M ~ nocneAOBaTenbH~M B HaweM nOAxOAe, ABnAe TCR 

annpOl(CHMa41-1" p a 3pe 30B Ha MHI-1HOVt OCI-1 I y - OC I-1, z :: X + i y ) nOlllO 

caMH J.1 CHMMeTpW.H~blMI-1 101M OTHOCI-1!. €n b HO e A J.1H I-14HOH OKpY)f(HOCTJ.1 HYlln

MH I AnR ynpyrocTH $OHfi HJ.1 >Ke KK-nopor~ . OTllI-14H € 3Toro on HCa HH.R 

¢loHa OT 19/ COCTOJ.1T B TOM, 4T O Dt::l liJ e KK -nopora ero BKflaA CT a 

HOBJ.1TCR HeynpyrJ.1M . 

~T aK , O KOH4A T €fl bH aR napaMeTpJ.13a4~ n S - Ma TpJ.1 t lbL HMee T cfleAYK)UV1H 

BI-1A: 
(z - zHz' + z ) ( z' - z ) (z " + 7. )S =0 SB II __ ___ n___ --l.!___ -I!________~ 

f n(Z) ' / 10 / 
ll=o s *. t •. • . (1 - z -+ z) (l t- Z z)( l _z ~1"z )(1 i z'z) 


n n n n 


r A e Ann ¢loH a 6YA € '" L1 Cno nb30ea Tb ABa c n oco6a OnI-1CaHJ.1n: 

2 i 0 8(S) ' 
e / 100/ 

SB """ iy - III11 -1!L__ / 106/ 
m 1 + iy z 

m 

f (z) Y 4I-1TbLBa€T 06cY>KAaBWHHCR Bblwe BKflaA K a Hanoo . CJ.1llbHO CBn-

3~HHblX C paCCMaTpJ.1BaeMblMH p e30LMHcaMH /napbl n OJllOC - HYflb B HJ.1>:(Hei1 

z -nolly nnOC KOC TJ.1 /: 

(z i -z)(zt * + z) 

CMetl.\ eHHblX Bcne AC TBJ.1 e a6cop 6 T HSHblX 3 !ll$eKToB Bblwe KK -nopora . 

B / 1 1/ nono~eHH.R nonlOC08 J.1 HyneH T 8 K)f(e OTMe4eHbI wTpHxaMH, 4T06~ 

nOA4epKHYT b H.X pac n 0J10}!{eHHe B HH)f(He i1 z -nO!1ynnocKocTH. 

2. AHAIl~3 3KCnE P~M EH TAllbHblX AAHHblX 

Ha OCHOBe n peA!1o*eHHo~ ¢opMyn~ n p OaHanJ.1 3 J.1pyeM 3 Kc n e pHMe H T a llb

l Hble A3HHbie no S -BOJlHO BOMY mr - paccen HHIO 0 1-130CKaJlnpHOM K aHaJle 

B HHTepBan e 0 , 6 - 1,9 r 3B . 3 T I-1 AaHH~e 06~4HO npI-1DOA~T C~ AJl~ ¢l a 3~ 
p aCCe.f1HH.R o(s) 101 n apaMe Tpa y n py r oC TJ.1 1J(s). KOTopble CDR3aHbi c 3ne 

Me HTOM S - MaTp J,1 4b1 c n e A YIO\1tI-1M 06PB 3 0 M: 

2;0(8)
S( rm ... mt ) = T/ (s)e • / 12/ 

3al-1e THM, 4T O n o ny4e HHble HeA a BHO AaHHble OTtmCI-ne!1b HO np04eCCOB 


"" -. 1T11 , KK H H X aHa !1H3 n03D0!1I-1!1H yCTpaHHTb PoRA HeOAH03Ha4HOCTe ~ 

e peWe HI-1.f1X pa3!1J.14HblX ~a30BblX a HanH30B mT -pa CCeRHJ.1R AJl~ J.130C Ka 


JlAPHOH S -B OJlHbl , XOTR npl-1 3 He prHI1X \Is.:: 1 , 5 r 3B Bce e ute CT OHT 3a 


Aa4a n p HOeAeHJ.1n B COOTB e T C TB He pe3Y!1bT a TOB pa3HbiX 3 Kc n e pHMe HTOB 


/CM.., Han p HMep , 0 6CY>KAeHI-1R 9 / 1•2 ,6,131 / . JKcnepJ.1MeHTatlb Hble 


A aHHble n o np04€CCy 1111 ... 1TTT COAep"IHaTCA BO MHorVlX CTaTbRX, c aOTBeT 


CTBYlOIl\J.1 e CCblJlKVI MO»<HO Ha~TH B 1 1.21 . 

/ 13 1 P aCCMo TpVlM AaHHble pa60Tbl B KOTOPOV! B OTtlJ.14V1 e OT A PyrHx 

p a60T cOAep~aTCA pC3ynbTaTbl e AHHoro CJ.1C Te Ma TH 4eCKoro $ a 30Boro 

aHam1 3a 7TTT -paCC e.RHHR BO Bcei1 HHTepeCylOl.qeH Hac 05flac n c l3o-nep

B~X, 3aMe THM. 4TO Mbi peanVl3yeM HAelO AOMHHHpYlOmero BllHRHHR 6 J11-1 

)f(aHWHX o c06eHHOC T e H, KOTopa A cnpaBeAnHBa, Bo0611\e rOBopA, Ha A O 

BOJlbHO y3KOM J.1HTepBane 3HCpr J.1L1 VI T peGyeT npoBepKH B fionee WL1PO 

K oLil 06nacTH . n 03TOMY MbL CHa l.laJla pa36J.1nH 31{CnepJ.1M e HT 8 JlbHble T04KH 

p accMa TpHBae"'1b1X AaHHblx Ha A De r pynnu: A aHHble D J.1HTepBaJle O T 

0,8 r 3B A O 1,2 r3B - OfiJlaC Tb pe30HaHCHoro S '" -3$<l>eKTa - J.1 OT 

1,1 r 3B AO 1,5 r3B - 3AeC b (!)a3a o(s) oUHapy)t(J.1B<leT AaJlbHei1wHH 

POCT a p aHoHe 1,3 -7 1,4 r 3 [J, 4TO MO)f(e T 6b1Tb J.1HTepnpeTHpOBaHO Ka K 

pe30HaHcHbiLiI - 3¢10eKT . nanee Mbi o6paOOTaJlH 3TJ.1 AaHHble C nOMOutb~ 
9 

qJ0PMYJ1b1 / 10a/ no ,,,eTOAY X -. npeAnOllaraR f • . (z) = 1 H eBOAR T OllbKO 
s , ' 

OAHH pe30HaHC 0 Ka*AOH J.13 06JlaCTeH . n OJlY4e HHble npl1 3 TOM napaMeTp~ 
p e30HaHCOB Ico C BQl.1M QOHOM A JlA Ka):-(Aoro pe30HaHca/ npH BeAe HbI 

B Ta6m14e /nepBble ABe KonOHKH/ . 

3 a TeM Mbi pacnpOCTpaHAeM o6pa6oTKY Ha QCHoae ~OpMyJlbl / 10a/ Ha 
AaHHble BO Bce H paCCMaTpHBaeMOH 06Jlac TI-1, BBOAR OAHOBpe MeHHO 06D'I . pe30Ha Hc a . ECJlJ.1 B p e 3 y nbT a Te n apaMe Tpbl pe30HaHcoe H3MeHRT CR I 

rn(z) / 11 / He3 H84HTe JlbHO , T O npeAJlaraeMbl~ cnoc06 Onlo'l Ca HHR 3KcnepHMeHTaJlb HbiX11 --------- 
(1_ z' * z) (1 + 7. : z ) A aHHblX CJleAyeT C4HTaTb AOCTaT0 4HO HaAe)I(HbiM . npl14eM 3TO Tpefi o Ba 

; , 
HJ.1 e , B OCHOBHOM J OTHOCJ.1TCA K nOJlo~eHJ.1JlM nOlltOCOB Ha II JlHCT e , KO

T OPble onpeAeJlJl~T HCTIo1HHbl e MaC Chi 1-1 WHPI-1HbI pe30HaHCOB . nOJlO)f(e HHRB $OpMYJle / 10 / Oem14J.1HaMH c o L!JTpHXa MJ.1 o603Ha4€H bI nOllO):(eHI-1R COOT
)Ke nOJllOCOB Ha III nHcTe, B 3Ha4HTellbHoi1 Mepe 3aSl1CRt.qHe OT a 6 BeTCTBYlOl1\J.1X p e30HaHCY nOJ1lOCOB t..j HYJ1e~ B Ht.1)f(Hei1 z - noJlynnoc K oc TH, 
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TaGruuJ,a 

~ aHep 

DapaMei'p 
0,8 - 1,2 (raB 1,1- 1 ,5 (TaB) 

0,6 - 1 ,9 (raB) 
qxlH i a} quH l UI 

m3 *(MaB) 

18* (MaB ) 

,
mil. (MaB)

r,'. (MaB) 

997 :!: 6 

41 ± 9 

942 ± 16 

147 ± 60 

99¢ 7 

55:!: 8 

9651 30 

621 40 

I ooot 5 

4a:t 6 

9?I± 8 

152115 

m, 
~ 

(M aB) 

(MaB ) 

1570 :!: 175 

410 :!:I80 

I587:!: 35 

63I;!; 60 

I552:tr5 

494:!:35 

tn.; (MaB) 

r;: (MaB) 

I?IO :!: 250 

350 :!: 300 

I 49¢ 20 

45¢ 55 

I 5I6:!:I5 

369:!:32 

a. 
.g 

230 :!: 14° 

65° :!: Ii' 

!I5° :!: 100° 

IIOo :!: 100° 

230 ± 5° noJIJOC 2-ro 
nop!l.llKH 

380 ;!; 50 DpR .. 
~'.. =0 ~28'" j20:0, (raB 

x'In.. dJ. 0 ,6 0,32 1 ,14 1,00 

COp6T~ BH~X 3$¢eKTOB, MoryT , 04 eB~AHO, cy~ecTBeHHo MeHn TbCR B pe

3ynbT aTe TaKoH npO~eAYp~ . 
Pe3ynb TaT "'TaKoro aHan~3a A3HHbtX /B npeAnonQ)KeH~14 f * (z) = 1/ s .' 

npHBeAeH B TpeTbe~ KonOHKe Ta6nl4~~ / n onomeHHA non~COB Ha II 
H HI IlHCTaX 0603Ha4eH~ KaK VS lC mn - if~ 12 H v's~",m~ - ir; /2.

n 
n = S* , ( . .. , /. 06pa6oTKe nOABep r m1Cb 64 3KcnepHMeHT anbHble TO'-l
KH . CBo6oAHblMH n a paMeTpaM~ , nOAne~a~~MH onpeAene HH~ B pe3YIlb 
TaTe MHHHMl.13 allHH X 2• ABNHOT CA nono~l(eHl.1A nonlOCOB 14 nap a"1eT pbl ¢K>
Ha - Dcero 10. 3 KCnep14MeHTSnbHAA TQ'-l KS npH ~ = 0, 99 r3B BHOC14T 

SHOManb HO 60nbWOH BKnaA B X ~ n03TOMY pa3YMHO ""CKnI04HT b ee "" 3 
pa CCMOTpeHH R. ~1 3 c p a SHeHI-1 A c nepSblM"" ABYMfl KonOH Ka M"" Ta6Ill-111bl 
BHAHO , 4T O MaCCbI H WHPHHbI pe30HaHCOB H3MeHHnHCb B AOnycTHM~X 
npe Aenax ) TO eCTb npeAnaraeMbl~ c noc06 o npeAeneHHfl napsMe TpoB 

pe30HaHcoB AocTaTo4Ho HaAe~HbI ~ ~ 
B CBR3"" C o6cY*AaeweHcR paHee B03MO*H0C Tb~ cy~ecTBOBaHH R 

CKanRpHoro Me30Ha (/700/ t-1b1 aBen"" AaJlee B <l!OpMyne / 10a/ nomoca 
14 Hynl4, KOTop~e coo TseTcToo s anH 6~ 3 TOMY pe30HaHcy . B pe3ynbTa 

.. 

2 
Te MHH~1M"" 3all ""H X napaMeTp~ ¢K>Ha a 101 b n paKH11.4 e CKH 06paTHn""C b 

B Hynb , BBeAe HH~e nomoca Hi} 11 I1Io1CTe /II COOTB e TCT BYIOU4""e 14M Hyn l-1 

Ha I nHCTe CMe CT""nHC b B nono~eHHe , 6n"" 3Koe K IleBoMY pa3peay, 
BB1feHHble nomoca Ha III n"" CTe CMeCT""Il J.1 Cb Ha peallbHyto DCb B~we 

4 m 11 H B3a""MHO YHH4 T o~HnHC b C cooTse Tc TBYIOl4""M/.II HM HYIlRMH Ha IV 
[Ilo1CTe . TaKIIIM o 6 paaoM, Mbi eCT eC TBCHHO npl-1wn u KO BTOPOMY cnoc06y 

onHcaHH~ $aHa - /5/: OH onHC~Ba e TCR non~COM 2- ro nopAAK8 Ha II 
JWICTe Ha p eanbHoH OC"" "" COOTBeTCTBY~""M e MY HyneM Ha I lU1CTe t 
annpoKcHMHPY~HM"" n e BblH pa apea; TO e CTb $aH on "" C~BaeT CR OAH""M 
napaMe TpOM . Pe 3yn bTaT aHan ""38 AaHHblx Ha OCHone oopMyn~ /106/ 
/9 c B060AHblX napaMeTpoB/ n p"" BeAeH B 4-~ KOl1OHKe Ta6m1 11 bl . OnH ca 
H""e AaHHblX YAOBn eTBOpHTe Jlb Ho e . 

/lJlR YA0 6 c TBa ""c n0 l1b 30BaH HR q>opt-4yn /1 Oa, G/ YKameM Ta KJffe 
COOTBeT CT BY~/IIe pe aOHaHcaM nO~O)f(eHHR Hynet, B npa80~ z - nony

nnOCKOCTIo1 , YCTaHOBl1eHHble n oc peACTBOM aHan""3a AaHH~X : B cnyl.4ae 
ynpyror o ¢QHO /a/ : 

Zs * 1,2273 + i 0 ,17339 , z s,. 0 , 84637 - i 0, 22 365, 
z, 2 ,987 .. i 0 ,75566 , z; 0,34737 - j 0,070805 , 

S CIlY4ae $OHa /6/: HYl1b 2- r o nopRAKa Ha MHHMO~ DC"" B T04Ke 
y = I,263 4. t 

Z s * : 1, 2281 .. i 0 , 15318, 0.72984 - i 0, 241 36,z s* 
z, : 2, 8933 .. i 0 , 59804, z; 0,34796 - i 0,05624 . 

3 HepreTHI.4e CKaR 3 8S""CHMOCTb $a3b1 o(s) 14 y npyrocTH 11 (5), non yl.4eHH3R 
Ha OCHOBe OOpMyn / 10a,6/, n p ""seAeHa H8 p Hc.2 s 

npo BepRn8 c b TaK>Ke '-lYSC TBHTeIlbHOCTb npOLI""THpOBaH HblX Bblwe pe
3ynbTa ToB K n0110~eHH K) Hey npyro r o nopora q • TO e CT b x 2 M""HHMVI
3HpO BaJ10Cb c e~e OAHHM CBo6 0AHbtM nap8MeT POM q l' PeaynbTaT npaKTH-
4eCK/II HeOTl1H4V1M OT npeAblAy~ero aHaJlH38 . 

3AKJ\lJYEHHE 

C ~enb K) o npeAen eHHR n ap aMe T POD I 'tJp) = 0 +(0 +) - MeaOHoe n p eA

110 * e H c noc06 onHca HHR 3Kcne p""Me HTal1bH~x A~HHUX no s - BonHoBoMY 
11Tl -pacceRH""~ B ""30CKaJlRpHOM KaHane , OCHOBa HHI:.IH Ha pean Haalllll H 


VIAe"" AOM""H ""py~ero Bl114RHHR 6 J1 /11 )f(aHW/II X oc06e HHocTe~ C Hcn0J1b 30S a 

HHeM npo lle AYPbl YHH$opM/II3aU "" H ~ AprYMeHT""pooaHo , ~TO np~ Yl.4e Te 

TO~ K "" s e TBneH""R , cB R3aHHoH C KK-noporOM, npHDoARuleM K paccMoT

peH ""1O 4-m1cTHoH p""MaHODoH n OBepxliOcTH S -MaT p ""llbi npOllec ca 

1TTT ... TT11 , 6JlH*3HW~M/.1 K $14 31.1 4e CK0 I4 0 6nac n .., ocofieHHOC T.RM"", COOT seT


CTBY~I.1MH pe 30HaHCY , ABl1RtO TCH ABe napbl nOl1~COs, pa c nonanUOUI""XCR 

8 KOMnneKC HO COn p R)f(eHHbIX TOLl KilX Ha nIlOC KOC T~ KBaApa Ta 3Hepr""",,: 


oAHa n ap a Ha II m 1CTe H APyr a A - Ha Ill . AIlJl " y n py roro " pe30HaH

ca 3TH napb! non~COB HaxoA""l1HCb 6b! T0 4HO OAH~ HaA APy r oH. BnH~HHe 
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1,0 1,2 1,4 1,6 1,8 

JS,r3B 0 
PHc . 2. 3 He preTH4 eC KIte 3aRHC I(~IOCTH cPil3bl ° (711'1' ... 1111) H n apaNeT pa0 
ynpyroCTH Tf g(1m ..... rm) , I(On)'l-l eHHbie Ha De llos e 4>opMynbl / 10/ : c 4>OHOM 

fa/ - n YHK THp Hble Kp lll3ble (X 2/ n.d.f. == 1,1 4) , C ¢OJIOl-1 / 6 / - cnnow-

Hhle Kpl1B bJe / X 2 / n.d.f. = 1 , 0/. Allam 13Hpo n anHch 64 3 KCnepHI'leIlTllJT b 
/ 13


Hwe T 04Kl1 11 3 /: Ha p liCYHKe n p liB ell, e Hl:l T OnbK o lIeKOTopbl e xa

paKTepHbJe T0 4 KH. 

10 

.:I6 cop6T l.1 BHblX 3 4l<1>eKToB Bblwe KK- nopor a cMew,aeT nonlOca Ha III 
JU'ICT e . Y c n OBl.1C YH/.o1T a p HOCn 1 Tpe5yer Ha1U14 101.A HYl1e~ B S - MaTpH4e, 
pacn0l1a ra~~1x cn nplo1 rex Y.<e 3Ha4eHIo1f1 X KBaApa Ta 3Hepn..,H, 4TO 
101 cooTBeTcTBY~lo1e nOl1lOca: non lOcaM Ha II n lo1 CTe OTBe4alOT HYl1H 
Ha I I H1 cTe , n Ol1I'JCC1M Ha III 11I.1 CTe - Hyn lo1 Ha IV . 

BKn~4eHHe B paCCMorpe HHe 8 TOPO~ n ap~ non~COB I~ cooTBeTcTsyc 
~~X ~M Hyne H/ flBJ1ReT CR He06xoA~M~M aneMeHTOM on~caH~R peaOHaHca 
B CJ1 y 4ae 4 -n~ cTHoH p~MaHoBoH nOBepX HOCT~ ~ cy~ecTBeHH~M OTJ1~4~eM 
OT on~caH~R peaOHaHca Ha 2 - J1~CTHOH nOBe pxHocT~. B n ocn eAHeM 
cnY \..l ae 6J1~)I(at1l!Ji.1MI.1 oc06eHHocTRMu , cooTBe TcT BYIOUJ.HM~ pe30HaHcy, 
RBfl fl lOT CfI , KaK H3seCTHO , ABa KOMnn e KCHo- c o n pfuxeHHblX no nlOca Ha 
BTOPOM nlo1 CTe ~ 

YeT~pexnlo1 CT HaR CT pYKTy p a pv.MaHOBO~ nOBepXHOCT~ Y4HTb/Bae TCR 
C nOM~b~ YHH$OpM/.1 3y~eH nepeMeHHOH Z /¢opMyna /6//. n apa Me T p/.1 

3a """,e H pe30HaHC!-i oro BKnaAa 0 Z - mlOCKOCTH F1BnReTCfI $YHK"" I.1R 611f1W
Ke, nOCTpoeHHafl 101 3 YKa3aHHblX Bbtwe non~COB ~1 HYlle~ .. IPOH 6epeTCR 
/a/ Ka K Ilynpynu:;" C l1H HeHHO 3 aBHCflute~ OT 3Hepn1H <i>aaol:1 /2 na

p aMe Tpa / H 16/ KaK annpOKCHM\.1pY~/.1e n eBblH p a3pe3 nOl1~ca H HYll/.1 
Ha pean bHoH OCll. B Hawe M cnY4ae OKa 3anoc b AOCTaT04 HO OAHo r o 

nOl1lQCa 2 - ro nopflAKa \.1 COOTBeTcTBy~e ro eMY HynR /OAI.1H napaMeTp/ 
nOllY4e Hc xopol!.lee o m1caHHe 3KCn ep/.1Me HTallbHblX AaHHblX pa60TbI 113 / 

B 0 611aCH1 3tiepnll~ 0,6- 1 , 9 r3B ~ Pe 3ynbT a Tbi ofi pa6 oT KH no Me TOAY 

\,2: x2/ n. d. r. I ,D; mS. = 11000.:':,51 flaB, rs . = 148.:':,61 fla B, 01, = 

- /1 552+ 151 MaB , r, = 1494+35/ fla B. nOIlY4e Ha AOBOIlbHO npoCT a., 
KOMna~THaR ¢Q pMyna /10/, onHc blBa~aR 3KcnepHMe HT anb HY~ H30C Ka

/5 g1-1 71 g / BllAPHYIO 8 -BOI1HY iTT! -pacceRHHR 	 3He p r e n1 4ecKOM HH
rep.aIle 0, 6-1 ,9 r ao . 

YKa 3a HI'IH Ha 06cY}I(AaBWHHcfI paHee cKallRpHhI~ MeaOH ( /7 00 / Mbl 
He o6Hapy~~nH ~ Macca 101 wHpHHa MeaOHa ( / 1550 / OKa3anHC b 6 0nbwe 
nOlly4 aewHxCR B APyrli1X aHanH3ax 14,6 , 15/. KpOMe Toro , MO)l(HO CAen aT b 

Ka4eCTBeHHbI~ B~BOA 0 c~nbHOH CBfl3li1 S* C APyr~M~ KaHanaMH 
(KK , 71.,.,).3 TO B~AHO H3 OTHOCHTenb HO 6 0 11bworo cMe~eHHR nonlOca Ha 
III IlI.1 CT e . Ha06opoT, 1013 atianOn 14HblX coo6 p a>'<eHHH /.1 101 3 To r o , 4TO 
y n py r ocT b .,.,(8) 0 OKp eCT HOCTH l -Me30Ha 6 1l1.1 3Ka K 1 , Ae n aeM 
BblBOA 0 6 OTHOCI-'1TellbHO CYlllbHOH CBR3~ ( - MeaOHa C 1m -CHCTeMOH no 

cpaB He HH~ C APyrHMH Ka Han aMH H TeM He MeHee 0 HenpeHe6pe )l(HMOM 
BllHR HHH 3THX APy r Hx Ka HanOB . AnR non y 4e "tlo1R BOIlee n OAP06HoH H 
KOnH\..IeCTBeHHoH lo1 H¢QpMa4HH 0 CBfl3 flX C p a3HblMH KaHana M~1 101 Ha 3TOH 
OCHo ae B~BOAOB 0 npHpoAe C KaIlnpH~X MeaOHOB , a TaK)I(e AnR 60n ee 

onpeAelleHIIO~ Io1H TepnpeTa ""HH nOlllQCo B Ha 111 11 101C Te Heo6xOAI-1M elite 
aHanH3 AaHH~x,no KpaHHeH Mep e, no npo~eccy rrrr ~ KK. 
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PaOOTR BblnOJlHeHa B na6opaTopHH TeOVCTIf\-ICCKOH 'i>II'lIl"Jt OI1HIt . 

npenpHHT 06beAHHeHHOrO HMCTHTYTa RAepHWX HccncAo03HKH . AYGH3 1984 

HepeBoA T.1i.l.ilYM6p,tlc 

Krupa D., He shcheryakov V.A., Surovtsev Yu.S. P2-84-857 
Uni formi.. za tion of mi Scat t er ing Ar.:tpli tude i n the l)roduction 
Channel of Sca l ar Me son s 

To gai n fr llm reaction m1 .... rr71 the information about sca l ar 
me sons, the icea of dominance of the neares t s ingularities 
is reali zed by appl ying un ifo rmi zation procedure o A compact 
formula i s obta ined for describing iso s calar s -wave m7 sca t
tering , which makes it pos sible to take account of the influ
ence of channels that open beginning from the KK threshold. 
As a resul t of anal ys ing exper imental data i n the regi on 
0 .6-1.9 GeV found are i so s ca l ar 0 ++ mesons S * ( 1000) and 

( 1550) with ap proxima t e widths 50 and 490 MeV , respectivel y . 

The inves tiga t i on ha s been performed at the Labroatory 
of Theore tical Physic s, JINR ~ 

Preprint of the Joint Inst i tute fo r Nuc lear Re s earch. Dubna 1984 
PYKonlo1Cb nocTymwa B Yl3AaTenbcKYI~ QTAeIl 
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