
B.M.KapHayxos 

Kl1HEMATJ1qECKI1E OCOBEHHOCTI1 

BAPI10HHO:A CTPYKTYPbl 

C MACCO:A 3,52 r3B/c2 

l1 CTIOCOB l1X OBHAPY)I(EHI1.51 

Pl-93-375 



B n-p-s3aHMoaeRcTBHRX npH 16 r3B/C a pacnpeaeneHHH qncna. 

B389WeHHHX KOM6HHaUHR no HHTepaanaM cne.KTpa 31tl¢eKTHBH!lX Mace 

CHCT9Mll KOK+prt-n--qaCTHU Ha6nDaaeTCR Y3KHR nHK (pHC.1), KOTOPI>IR, 
's . ·- "=<! -B03MOXHO, BKRDqaeT 8 ce6R pacnaall K (892) ~ K n H RBRReTCR yKa-

3aHHeM Ha cymecTBOBaHHe HeRTpanbHOrO 6apHOHa C MBCCOR (3521±3)· 
2. +21 2 M3B/C H WHPHHOR (6_6 ) M3B/C • KoM6HHaTOPHI>IR ~OH B cneKTpe Mace 

He3HaqHTeneH. B o6nacTH nHKa (3,45+3,55) r3B/c
2 

OTHOW9HHe qncna 

KOM6HHBUHR K qHcny C06!lTHR COCTaBnReT 1,12. CpeaHHR Bee KOM6HHa.UHR 

C KO ~ n+n- 8 3TOR o6naCTH paBeH 1,10. BRHRHHR KHHeMaTHqecKHX OT-· s . . 
paxeHHR H3BeCTHllX ¢H3HqecKHX 3¢$~KTOB HB nORBneHHe nHKa 8 cneKTpe 

Mace 6apHOHHOR CHCT9Mll He HaRaeHO (1,2]. 
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PHC.1. PacnpeaeneHHe B3BeWeHH!lX KOM6HHBUHR no 3¢¢eKTHBH!lM MaccaM 

K~K+pn-n~-CHCTeM!l. 3aWTPHXOBaH!l. co6YTHH, H4eHTH¢HUHpOBaHH!le KBK 

peaKUHR n-p ~ XOK+pn-n-. ToqxaMH noKa3aHY pe3ynbTaT!l annpoKCHMaUHH 

pacnpeaeneHHR ¢YHKUHeR (2) Ha HHTepaane (2,50+5,45) r3B/c
2

. cnnow-
- -

H8R RHHHR - annpOKCHM8UHR pacnpeaeneHHR npRMOA Ha HHTepaane 

(3,05+3,95) r3B/c 2 

~RR noHCKa aononHHTeRbHOrO CBH4eTeRbCT88 CYU19CTBOB8HHR HeRT

panbHOro 6apHOHa C MaCCOR 3,52 r3Bjc2 nposeaeH aHaRH3 KHH9M8THKH 
4_ 0+ --1 

C06!lTHR, BOW94WHX 8 cneKTp Mace K5K pn n . ~ C06!lTHRX H3 o6naCT~ 

cTpyKTYP"' o6HapyxeHa oc~6eHHOCTb_ yrnos~>~x pacn~eneneHHR (2]. 

_nORBR9HHe KHHeMaTHqecKHX OC06eHHOCTeR 8 C06!lTHRX H3 66naCTH; 

CTPYKTYP nsyxqacTHqHYX pe3oHaHcos 6Yno OTMeqeHo s pa6oTe (3], rae 
«> 06t..e.a.HneHHwA HHCTHTYT •.nepHwx Hcc.neAOUHHH. Jly6Ha, 1993 
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B n p-B38HMOaeRCTBHRX npH 16 r3B/C aHaRH3HPOB8RHCb yrnoBHe KOppe-

RRUHH qacTHU B OT4eRbHHX HHTepsanax eneKTPOB 3¢¢eKTHBHHX Mace n+n-. 

H n±rl-Me30HOB. B qeT!lp~xnyqeBHX H WeCTHnyqeB!lX C06HTHRX, B HeKO-

TOPI>IX 3KCKRD3HBHI>IX peaKUHRX H3yqanocb pacnpeneneHHe senHqHHH 

d (M)=<Cose + -> - <Cose ± ±> nn n,n M. Tf,n M' 
_no HHTepsanaM cneKTpa Mace nn-Me30HOB. 3aeeb 

+ -HanpasneHHRMH 4BHJK9HHR n- H n -qaCTHU, 8 ± ± -
· n,n 

( 1) 

e + - - yron MeJKay • n,n . 
yron MeJKay.Hanpas-

ReHHRMH 4BHJK9HHR TOJKaeeTBeHHHX qaeTHU. B paenpeaeneHHH senHqHH!l 
,, - . . ' ' 0 

dnn(M) no HHTepsanaM cnexTpa Mace, B o6nae_TH MaccH p -Me3oHa, 3a-

¢HKCHposaHHoro TpaaHUHOHHi\IM M9T040M ( nHK B pacnpeaeneHHH qHcna 

B3BeweHHHX KOM6HHauHR.no HHTepsanaM cnexTpa M:acc n+n- ), no epas-
. _, ' ' ' 

HeHHD c 6oxos!lMH HHTepsanaMH, Ha6nvnaeTCR oco6eHHOCTb - senHqHHa 

dnn(M) pe3KO .so3pacTaeT. AHanorHqHHR 3¢¢eKT Ha6nvnaeTCR H nnR.npy

rnx H3B9CTHHX 4ByxqaCTHqHHX M930HHHX H 6apHOHHHX pe30HaHCOB, 3¢

¢eKT CB~3aH C yMeHbW9HH9M yrna 8 (, ysenHqeHHeM <Cos8>M ) M9lK4Y HM

nyRbCaMH ,qacTHU,' o6p~3YDIUHX pe30HaHC C Maccofi M [3]. 

nocKORbKY _B OC06eHHOCTRX~KHHeMaTHqecKHX pacnpeaeneHHA npORB

RReTCR nHH_aMHK~ npoueCCOB o6~a30BaHHR H pacnaaa pe30HaHCOB, B!lRB

neHHe oco6eHHO~TeA B co6HTHRX H3 o6nacTH CTPYKTYP npeanonaraeMllX . -
pe30HaHCOB :( OTCYTCTB,YDUlHX B C06UTHRX H3 4_PYrHX HHTepsanoa· cneKTPOB 

Mace) MOJKeT OKa3aTbCR n·oRe3HHM 4JIR OTRHqHR pe3oHaHCOB OT lPRYKTya

UHA B pacnpeneneHHRX qHc:JJ_a KOM6HHaUHA no HHTepsanaM cneKTPOB MaCC 

.HccnenyeMllX CHCTeM qacTHU. B HaCTORIUeif pa6oTe pa3BHT, 6onee 06IUHA 

cnoco6 BllRBR9HHR KHHeMaTHqeCKHX OC06eHHOCTeR, qeM B (3]. AHaRH3 
. . . 0 + - - - ' 

KHHeMaTHKH C06llTHR H3,cneKTpa MaCC K K pnn ( n p-B3aHM049ACTBHR . . s 
npn 16 ras;c ), HaqaT~>~R s_[2], npononJKeH. npHseneHH o6HapyJKeHHHe 

KHHeMaTHqecxHe oco6eHHOCTH 6apHOHHOA CTPYKTYP"' c MaccoA 3,52 

ras;c2 , noxa3aH cnoco6 B!lRBReHHR .oco6eHHOcTeR. 

OcHosa cnoco6a.~ H3yqeHHe pacnpeaeneHHA ycpenH~HHllX senHqHH . . . 
KHHeMaTHqecKHX xapaKTepHCTHK HCCReayeMOA CHCTeM!l qacTHU no HHTep-

sanaM e~ cnexTpa 3¢¢eKTHBHHX Mace. Pa3BHTHeM cnoco6a RBRReTCR ne

p:xon K. 389HTyaRbHOMY aHaRH3Y, no3BORRDIUeMy HCnORb30BaTb B 04HOM 

pacnpeneneHHH H9CK0Rb~O CBORCTB Kax.noro OT49JibHOrO C06!lTHR H3 06-
naCTH Ha.6nvaaeMoil: CTPYKTypu. _ npH 3TOM H3yqaiOTCR pacnpeneneHHR xo
a¢¢HuHeHTa aCHMMeTpHH A=(F-B)/(F+B) no HHTepsanaM cneKTpa Mace CH

CT9M!l, rne .F H B- KORHqecTBa B389W9HH!lX_KOM6HHaUHil:, B!l49R9HHHX no 

KaKHM-nH60 onpeaeR~HH!lM KHHeMaTHqecKHM npH3HaKaM, OTpaXaiOUlHM H9KO-. . . 
TOp!le CBOil:eTBa eo6!lTHA.H3 06JiaCTH.CTPYKTypu. ~anee npOB04HTCR cpa-

BH9HHe 3HaqeHHA A B o6naCTH CTPYKTYP!l H B COC94HHX 60KOB!lX HHTep

sanax c oueHKOA aepoRTHOCTH cnyqaAHoro cTaTHCTHqecxoro s1>16poca. 

_ ro;i: ..... , .. -::~:i.idl ;::;cnr_~·:. I 
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nonOHHHTeHhHO" HCnOHh3yeTCH ·~nnPoKCHMatiHH'''pa6npeneneHH~ rnaHKHMH 

$YHKUHHMH,' HanpHMep: 

BG(M)=(M-~) C( 3 ) •. (C(1) ·M+C(2r:M2 ), 

BG(M)=C(3)+C(1) ·lHC(2) :M2 ~ ' ·~ , .. · ·' 
(2) 

(3) 

rne M - 3ip¢eKTHBHaH ·Macca CHCTeMU qacTHU,. 

cHcTeMu, C(i) - n6n6HpaeMue napaMeTpu." 

_ MT_ - cyMMa· Mace qacTHU 
. ' / 

B C.U.M:. ·rr-p-B3aHMone~CTBHll: npoaeneH' aHanHi·yrnoaux pac-. 
.. ' 0+ -·-== 

1. 

npeneneHHH CHCTeMU 'laCTHU K K prr n 
., . '· . s ... ' . ' ' ' ' 

T~BH11X ·Mace. B Ta6nHue 1 ·noKa3aHu cpenHHe '3Ha'leHHH''~enH'lHH11 

no "HHTepBanaM cnei<Tpa 3¢<peK-

""' ;''' 

Ta6nH·u'a '.1: 

CpenHHe 3Ha'leHHH aenH'lHH11 case* ···:.:. ,;'rne''e* - .:..· yron Melicny 
O+ __ q,rr .... , ._,,q,rr -·· 

'cHCTeMOH K K prr n (0603Ha'leHHOH KaK q) 'H nepBH'lH11M n -Me30-
. s -' ' ' " ·, ' ' '., 

HOM B C.U.M. n p-B3aHMOHeHCTBHH. CpeHHHe 3Ha'leHHH HMnyJJhCOB 

K
0 

1 K+ ·- qac.THU B C.U.M. ·KOK+prr-1I-. CpeHHHe 3Ha'leHHH B~~-H-
,s '** '' **' s "· ·., ., .. ··:.·,·.····+'•'-: 

'lHH11 Cose K+ 1 rne e K+ - yron Mel!CHY CHCTeMOH q H K -Me3o-
. q, '. + 0 q,_ '' 

HOM B C.U.M. K Ks 

liHTepaan Mace 

0 + - -
M11. KSK prr ;,1l , 

3',05+3,45 

3,45+3,55 

3,55+3,95 

0,003±0,063. 

:: 0',262±0,080 

' 

-o;o37±0,058 

' ' ' ,. 
455±15 . 459±14 -0,015±0,048 

561±22 465±24 0,190±0,062 
',, ' 

560±17 568±17 -0,026±0,044 

* ' ·, ' * 
Coseq,rr- B o6nacTH nHxa H a coeenHHX 6oxoau~ 'HHTepaanax, .rne eq,rr 

- yron Mel!CHY H3y'laeMoll: CHCTeMOH (0603Ha'leHHOH KaK q) H nepBH'l

H11M rr--Me3oHoM a c;u.M. rr~p-B3aHMonell:cTBHH. OTKnoHeHie aenHttHHu 
* - 4 '•' * " 

<Coseq,rr-> B o6naCTH nHKa OT cpenHeH B3BerneHHOH BeHH'lHH11 Coseq,rr-· 

B!.l'lHCHeHHOll: no· COCeHHHM 6oKOB!.IM. HH.TepaanaM a· 400 M3Bjc2 , xapaKTe-
2 . . ' '.· " '' ' ' -3 

PH3yeTCH 3Ha'leHHeM X (1)=9,5 H HOBepHTeHbH!.IM YPOBHeM CL=2·10 · 

0Tpal!CeHHeM 3THX yrHOB!.IX pacnpe;ieneHHH HB.iJ'HeTCH. pacn'pene'neHHe K03$

$HUHeHTa acHMMeTpHH A=(F-B)/(F+B) no·HuTepaanaM cneKTpa Mace; rne 

F -·xonHttecTBo B3aerneHHux· KOM6HHauHll: 6 cHcTe~oll:~qacTHU;· Hanpaa

neHHOH a nonyc¢epy· nepBHttHoro rr~-Me3oHa, 'B ~a nonyc¢epy MHWeHH 

( PHC. :?.al. 3Ha'leHHe A B o6nacTH 'nHKa auJienHeTCR,H3 o6mero pacnpene-' 
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' • "*" 

.,. 
·~i 

i 
I 
I 

j, 
i 
J 

I 
i 
I' 
) 
i 

I 
I' 

_l, 

I 

HeHHH. C Y'l~TOM OlliH60K OTKHOHeHHe OT cpenHell: B3BellieHHOll: BeHH'lHH!.I 

A, B!.l'lHCHeHHOH no COCeHHHM 60KOB!.IM HHTepBaHaM B 4oo M3B/c 2 , na~T 
x2

(1)=9,7, noaepHTeJJbH!.Ill: ypoaeHb CL=2·1o-3 • 6JJH30CTh pe3yJJhTaToB 

(3Ha'leHHll: x2 H CL), noJJy'leHH!.IX HBYMH pa3JIH'lH!.IMH cnoco6aMH, CBHJie

TeJibCTByeT ,0 TOM, 'ITO HCnOJib30BaJICH OHHH H TOT liCe 06'b~M HH¢OpMa

UHH, H o6a cnoco6a B!.IHBJieHHH HeOHHOPOHHOCTH B 06JiaCTH nHKa paBHO~ 
. . 0+ -- , . -

3Hat!H!.I. CHCTeMa KSK prr rr_.HJI~ 60Jiblliell: 'laCTH KOM6HHaUHll: H3 o6JJaCTH 

nHKa ( B OTJIH'!He OT npyrHX HHTepBaJIOB cneKTpa Mace ) HanpaBJJeHa B 

nonyc¢epy nepaHqHQl'"O 7l~-Me30Ha. _flO-B~HMOMy, 3TO HBJIHeTCH yKa3aHHeM 

Ha $H3H'leCKHH 3~eKT; npOHBJIHIOIJlHl!CH B .QeHTpaJJbHOll o6JJaCTH rr-p-B3a

HMOHeliCTBHH (1,2). 

2. li3ytteHHe HMnyJJh~HJ,IX pacnpeneJJeHHH OTHeJibH!.IX ttaCTHU CHCTe

M!.I no HHTepaanaM cnexTpa Mace noxa3ano; 'ITO cpenHee 3Ha'leHHe HM-
O 0+ -- · . 

nyJJbCa Ks-Me30Ha B C.U.M. KSK prr 1l B 06JiaCTH nHKa (B OTJIH'!He OT 

COCeHHHX 60KOB!.IX HHTepaaJJOB) 60Hbllie cpenHero 3Ha'leHHH HMnyJJbCa K+

Me30Ha (Ta6JJHUa 1). YcTaHOBJieHO, 'ITO B o6JJaCTH nHKa (B OTHH'!He OT 

npyrHX HHTepBaJIOB cneKTpa Mace) HJIH 60Hbllie~ ttaCTH KOM6HHaUHll: no 
·o . 

a6COJIIOTHOl! BeJIH'lHHe HMnyJJhC K -Me30Ha B C.U.M. H3yttaeMOll: CHCTeM!.I 
. ' + s ,• ' 

60Jibllie HMnyJJbCa K .. , flO-B~HMOMy, 3TO HBJIHeTCH yKa3aHHeM Ha Kacxan-
. . ' . ' 0 '+ 

H!.lll: pacnan H pa3H!.Ie MeXaHH3M!.I o6pa30BaHHH K H K . 
' . 2 ' ' s 

o6nacTH Maccu 3,5 f3B/c BKJJJOttaeT .B ce6H pacnanu 

BepORTHO, nHK B 
. *- -0 -
K. (892)~ K n 

[1). AHaHH3 KHHeMaTHKH C0611THll:.noKa3aJI, 'ITO ecJIH B C06!.1THH, B CH-
0+ -- ··o. · · · 

CTeMe noKOH. KSK prr 1l HMnyJJhC Ks-Me30Ha no a6COJIJOTHOH BeHH'lHHe 6o-· 
+ ' + 0 + 

Jlbllie HMnyHbCa K -Me30Ha, TO B CHCTeMe nOKOR K Ks (rne HMnyJJhC!.I K 

H K0 paaH~>~ H npoTHBononoJKHU no HanpaaneHHJO) KoM6HHaUHR K°K+prr_rr_ 
s + s 

HanpaaneHa B nonyc¢epy K . B Ta6JJHUe 1 npHaeneHu cpenHHe 3HatteHHR 
** . BeHH'lHH11 Case K+ B 06JiaCTH nHKa H B COCeHHHX 60KOB11X HHTepBaJI~X, 

** q, ' ; ' . 
rne e K+ - yron MelKHY H3yqaeMOl! CHCTeMOl! (0603HatteHHOl! KaK q) H 

+ ·' q, . ' + 0 . ** 
K -Me30HOM B C.U.M. K K . OTKJIOHeHHe BeJIH'lHHU <Case K'+> B 06JiaCTH 

' •. s . ** q, 
nHKa OT cpenHeH B3BerneHHOH BeHH'lHHU.Cose K+' BU'lHCHeHHOll: no C0-

2 q, . 
CeHHHM 60KOB11M HHTepBaJJaM B 400 M3B/C , xapaKTepH3yeTCR 3Ha'lEHHeM 

x2 (1) =9, l H HOBepHT~JibHUM ypOBHeM CL=3 ·10 -
3

. Ha PHC. 2,6 npencTaBJJe

HO pacnpeneJJeHHe· K03¢¢HUHeHTa aCHMMeTpHH A=(F-B)/(F+B) no HHTepaa-
0 + - - ' HaM cneKTpa Mace K K prr 1l -CHCTeMU, rne F - KOJIH'leCTBO B3BellieHH11X 

-· S. + 
KOM6HHaUHll:.C CHCTeMoll: qaCTHU, HanpaaneHHOll B nonyc¢epy K , B- B 

nonyc¢epy KO (C.U.M. K+KO). 3Ha'leHHe A B ocinaCTH nHKa aunenReTCR ' s s 
H3 o6mero pacnpeneneHHR. C Y'l~TOM OlliH60K OTKHOHeHHe OT cpenHell 

B3BeWeHHOH BeHH'lHH~ A; B11'lHCneHHOll: no COCeHHHM 6oKOB11M HHTepaanaM 

B 400 M3B/c 2 , na~T x2 (1)=9,4, .iroaepHTeHbHUll: yponeHh CL=2:10-
3

• liB 

3TOM cnyqae pe3yHbTaTU, 

6HH3KH . 

nony'leHH!.Ie nayMR pa3HH'IH11MH cnoco6aMH, 

5 
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PHC.2. Pacrrpe.neneHHll ;K03cp¢HUHeHTa acHMMeTpHH A;(F-B)/(F+B) no HH-
·, ... ,. . . 0 + - - . . . . . .· . ·-. ·. . .· ,. 

TepsaJiaM cneK'I'pa Macc·K
5

K prr_rr -cHcTeM~o~ . .l!JIH KalK.noro pacnpe.neJieHHH 

noKa3aH cnoco6 pa3,lleneHHll KOM6HHaUHl!: ITO rpynnaM F H.B, B JaBHCHMO

CTH OT HanpaBJieHHll CHdTeM!ol KOK+ prr:-rr- ( o6o3'Ha'!eHHOl!: KaK q) B c: U."M: . . . . s . • . . . . 
rr -p-B3aHMo.nel!:CTBHl!: H B c. u~ M. K+KO. 8* - ;.. yroJI MelK.llY CHCTeMOl!: "q _ ... _ ... s_, q,_n·_ .. __ ,., **·:, . 
H nepBH'IH!oiM rr -Me30HOM B C. U. M .. 1l p-B3aHMO,llel!:CTBHl!:,: 'e. ·K+ - yron 

. . . . + .· . . +""0 . ' ·· .. q, .. 
MeliC,lly CHCTeMOl!: q H K -Me30HOM B C.U:M:'K K. nyHKTHP Ha pHC.2r 

:. s ,_· . ·.,. '•. ..,_ .. '· . 
pe3yJibTaT!ol imnpOKCHM.aUHH pacnpe.neJieHHH 6e3 HHTepsaJia (3;45+3,55) 

'2 . . .• . . .-
r3B/c ¢YHKUHel!: (2) 

3. Pacnpe,lleJieHHll ~a H 2,6 nOXOlKH, XOTSI H OTpal!CaKJT pa3Hiole GBOl!:

CTBa 6apHOHHOl!: ~TPYKTYP~ C Maceo!!:_ 3,52 r3Bjc 2 : 9BeHTY!iJibHHl!: aH.f3:nii3 

C npHMeHeHHeM K03cp¢HUHeHTa aGHMMeTpHH 

O.llHOM pacnpe.neJIBHHH . HeCKOJibKO CB.Ol!:GTB 

A no3BOJil!eT HCnOJib30BaTb B 

KaJK.noro oT.neJibHoro co6HTJill 

H3 06JiaCTH CTPYKTyp~o~. Pacnpe.neJieHHH Ha pH.c. 2,B, ~r. HJlfiOCTPHPYIOT 3TOr 

cnoco6, Y'IHT!oiBaKJWHl!: O,llHOBpeMeHHO HanpaBJieHHll .llBHJKeHHll CHCTeMH B - . . . ) . + 0 . . 
C.Q.M. rr p-B3aHMO,llel!:CTBHl!:.H B C.U.M. K K • . -. . . . - . . s 

Ha PHC.2,B npe.ncTaBJieHo pacnpe.neJieHHe K03cp¢HUHeHTa acHMMeTpHH ._ . o+··-- ...... ·· ··--
A no HHTepBaJiaM cneKTpa Macc .. K K prr rr -CHCTeM!ol, r.ne B -_KOJIH'!eCTBO 

' s ' ' ' _ .. ·. ':- ··, 
B3BeWBHH!oiX KOM6HHaUHl!:< B KOTOP!oiX CHCTeMa '!aCTHUHanpaBJieHa B nony-

. · - · ·· · o·· ·-- - · ·· + o ·- · 
c¢ep!l MHWeHH (C:U.M, rrp-B3a~MO,llel!:CTBHI!:).H K5 (~·.Jl•M: KK5 ), F;-

KOJIH'IeCTBO BCeX OCTaJibH!lX B3BeWeHHHX KOM6HHaUHl!: B. OT,lleJibHOM HHTep-

BaJie. C Y'I~TOM OWH60K' .OTKJIOHeHHe BeJIH'IHHH_A B o6~aCTH nHKa OT 

Cpe.nHel!: B3BeWeHH~l!: Be~H'IHHH A, BH'!HCJieHHOl!:··~O COCe.llHHM .60KOBHM 

6 

~~~ 
~! 

... 
:' l-1_ 

.J 

HHTepBaJiaM B 400.M3B/c 2 , xapaKTepH3yeTCH 3Ha'!eHH.HMH: 
2 .. · 

X ( 1)=19,4, 
. . -5 .. 
CI.71·10, •. 

Ha PHC.2,r. npHse.neHo pacnpe.neJieHHe .K03¢¢HUHeHTa acHMMeTpHH A 
' . 0 + - - - ' . 

no HHTepBaJiaM,CneKTpa Mace K K prr rr_-CHCTeMH, r.ne F- KOJIH'!eCTBO s ·. .. 
_B3BeWeHHHX., ,KOM6HHaUHl!:, B KOTOPHX CHCTeMa HanpaBJieHa B noJiyc¢epH 

. - . - . + 
nepBH'!HOro rr :-Me30Ha ( C.U:M. rr p-B3aHMO,llel!:CTBHil: ) H K ( C.Q.M. 

+ 0 _·· . 0 . . 
K K

5 
l:• B - B noJiyc¢epH MHWe~H H K

5
• C Y'!~TOM OliiH60K OTKJIOHeHHe 

BBJIH'!HHH A B,06JiaCTH nHKa OT cpe.nHel!: B3BeWeHHOl!: BeJIH'!HHH A, BH'!HC-. ' ·. . . 2 . 
JieHHOil: no COCe,llHHM 60KOBHM HHTepBaJiaM B. 400 M3B/C '· xapaKTepH3yeT-

: 2 . . . . • . -7 . . 
c.H 3Ha'!eHHHMH: x, ,( 1) =25, 3, CL=:4 ~ 10 • Bepo.HTHOCTb TaKoro cJiy'!al!:Ho-

.· . 2 . ' 
ro CTaTHCTH'!eCKOrO BH6poca (4) _Ha HHTBpBaJie 900 M3B/c B O,llHOl!: H3 

.. · 2 . . ' -6 . 
9· .H'!eeK,n0-100 !A3B/c .Pll:BHa: ,P,,=CL·9= 3,6·10 .• ~~npoK_CHMaUH.H Me-

To.noM HaHMBHbWHX KBa.npaTOB BCero cneKTpa 6e3 nHKa (nyHKTHP Ha PHC. 

-2,r) ¢YHKUHeil:. (2) xapaKTePH3yeTCH 3Ha'IBHH.HMH: x2
(3)=0,96,. CL=0,8~. 

. . . ' 2 
AnnpoKCHMaUHH scero cneKTpa, BKJIKJ'!a.H nHK, npHBO.llHT K x (4)=31,22 , 

CL=3,8·10-6 • npH annpoKCHMaUHH cneKTpa np.HMoil: no~y'!aKJTCH 6JIH3KHe 

pe3yJibTaTH, ; 

·o6Hapy~eHHa.H oco6eHHOCTb· yrJIOBHX pacnpe.neneHHil:".nana Bo3MOJK

HOCTb BBeCTH orpaHH'!eHH.H Ha: ~JT6op · C06HTHil: B ·cneKTP 3¢¢eKTHBHUX 

Mace H 3Ha'!HTeJlbHO yMe~bWHTb ¢o~' (~). 
4. npH•nPO.llOJIJKeHHH aHaJIH3a.KHHeMaTHKH C06UTHil: H3. cneKTpa MaCC 

H3y'lae~oil: C:iicTeMu .. (PHC.-1) -.~ K~JK.llOM KOHKpeTHOM co6uTHH rr- -Me3oHu 

6uJIH pa3.neneHu MeJK.ny co6oil: ·.H · o6o3Ha'!eHu '!epe3 rr~. rr;; npH 3TOM B 
' 0+ -- -C.U.M. K

5
K prr•~. KHHeTH'IB~Ka.H 3HeprHH ,Y rr1 -_Me30Ha MeHbWe, '!eM Y 

rr
2 

:- B Ta6nHue .2 : IIoKa3aH~o~ ·e:pe.nHHe 3Ha'leHHH KHHeTH'!ec!con 3HeprHH T 

-·.~ . 

Cpe,llHHe 

B C.U.M. 

,a6JIHUa 2 

3Ha'!eHHH KHHeTH'!eC.KOil: 3HeprHH' T .llJl.H 00T,lleJibHUX '!aCTHU 
0 + -- -K K prrrr s ' 

•, -,; 

HHTepsaJI Mace 
-· , .. 

0 + ':"' -MH·K5 K prr rr; p rr2 

456±20 

238±10 517±15 

:·;· 
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,llJIH OT,lleJJbH11X 'lBCTHU B C. U. M. KOK+ prr_rr_ H3 KOM6HHBUHH B. o6.JJBCTH 
. s 2 . 

nHKB H B COCe,llHHX 60KOBUX HHTepBaJJaX no 400 M3B/C . B o6JJaCTH ·nHKa 
. . 0 

cpe,llHllll KHHeTH'leCKaH 3HeprHH .llJIH K
5

-Me30Ha 3Ha'lHTeJJbHO . 6oJJbWe 
+ - . cpe,nHHX 3HB'leHHH T ,llJIH K 1 p, n

1 
-'laCTHU. AHaJJH3 noKa3aJJ, 'lTD B 

6~JJbWeH 'laCTH KOM6HHaUHH H3,06JJaCTH nHKa B C.U.M. H3y'laeMOH CHCTe-
. . 0 . ' 

MU 'laCTHU KHHeTH'leCKaH 3HeprHH T ,llJJH K -Me30Ha 60JJbWe 3Ha'leHHH T 
+ ' - . s 

,llJIH K ·1 p-, rr1 -'laCTHU. Ha PHC. ~a noKa3aHO pacnpe,neJJeHHe 

Ta acHMMeTpHH A=(F-B)/(F+B) no HHTepBaJJaM cneKTpa Mace 

B3BeweHHUX KOM6HHaUHH,. r,ne 
~ 

K03cp¢HUHeH-
0 + - -K
5

K prr 1l -

T(K~)>:T(p) 1 CHCTeMU .. F - KOJIH'leCTBO 

T(K~)>:T(K+) 1 T(K~)>:T(rr~); B 

r.ne T(K~)<T(p)l T(K~)<T(K+) 1 
- KOJJH'leCTBO B3BeWeHH11X KOM6HHaUHH, 

0 - . ' . . . 
T(K

5
)<T(rr1 ) B C.U.M. H3y'laeMOH CHCTe-

MU. C y'l!!TOM OWH60K OTKJJOHeHHEl BeJJH'lHHU A B 06JJaCTH nHKa OT cpe,n- . 

HeH B3BeWeHHOH BeJJH'l,HU A, BU'lHCJJeHHOH no COCe.rtHHM 60KOB11M ~HTep

BaJJaM B 400 M3B/c
2

, xapaKTepH3yeTCH 3Ha'leHHHMH: x 2 (1)=9 1 4 1 CL= 

2·10-3 • 

1.01- a ' ' J ':'1 • 
co t 0,5 .!. 0,5 

~ .. 

-±+-r+-L--1 I ..._ 
0 0 

II 
'< 

-0,5 ~-05 
I I ·,_·_·'I I .... ':\ 

3,0 . 4,0 5,0 3,0 ·;; 4,0 
M IK~K+pn-n-J, r3B/c2. 

PHc.3.- Pacnpe.neneHHH K03Ci-.,.HUHeHTa acHMMeTpHH A=(F-B)/(F+B) no HH

TepBaJJaM CUeKTpa Mace KOK+prr-rr--CHCTeMU (CM.TeKCT) s . 

5. KpoMe Taro, paHee 6UJJO UOKa3aHO (pHc.2pJ, 
I 

'lTD B 60JJbWeH 

'laCTH C0611THH H3 o6JiaCTH nHKa (B OTJIH'lHe OT ,npyrHX HHTepBaJIOB 
- 0 + - -cneKTpa Mace) B C.U.M. rr p-B3BHMO,lleHCTBHH CHCTeMa K5~ prr rr Ha-

npaBJJeHa B nonyc¢epy nepBH'lHoro rr-~Me3oHa. 

_ Ha PHC.~6 npe)lCTBBJieHO pacnpe,neJieHHe K03cp¢HUHeHTa aCHMMeT

PHH A=(F-B)/(F+B) no HHTepBaJiaM CUeKTpa_MaCC HCCJie,nyeMOH CHCTeMU. 

3.rteCb F - KOJIH'leCTBO B3BeWeHH11X KOM6HHBUHH, Y.llOBJieTBOPHD~HX CJie

.llYIOIQHM ycJIOBHRM: H3y'laeMaR CHCTeMa qacTHU HanpaBJJeHa B noJJy

c¢epy nepBH'lHOro · rr-~Me30Ha B C.U~M. rr-p-B3aHMO.rteHCTBHH, T(K~)>: 
T(p)l T(K~)>:T(K+) 1 T(K~)>:TCrr~) B ~.U.M. K~K+prr-rr-. COOTBeT~TBeHHO, 
B- KOJIH'leCTBO B3BeWeHH11X KOM6HHaUHH C YCJIOBHHMH:CHCTeMa 'laCTHU Ha-

8 

,,,.·" 

npaBReH1J. B nonyc¢epy MHWeHH, T (K~) <T.(p) 1 T (~~) <T (K+) ·; T (K~) <T(rr~) : 
3Ha'leHHe A B o6.1JaCTH nHKa BU,lleJIReTCH H3 o6~ero pacnpe,neJJeHHH. AU

UPOKCHMBtiHH pacnpe,neJieHHH 6e3.HHTepBaJia (3;45+3
1
55) ~3Bjc2 CUOMO

~bD MeToila HaHMeHbWHX. KBailpaTOB ¢YHKUHeH. (3 )• UOKa3aHa: HB PHC. ~6 H 
2 ' ' . xapaKTepH3yeTCH 3HB'leHHHMH: X (3)=1 1 0 1 CL=0 1 8. AnnpOKCHMaUHH BCero 

. . . 2 
pacnpe,neJieHHH, BKJJD'lBH 06JJaCTb UHKB, npHBO.llHT K X (4)=42

1
8

1 
CL= 

-8 . . . ' . ' 
2 1 4•10 • C Y'l!!TOM OWH60K OTKJIOHeHHe BeJIH'lHH11 A B 06JiaCTH nHKa' OT 

cpe)lHeH B3BeweHHOH _BeJJH'lHHU A, BN'lHCJJeHHOH no COCe.rtHHM 60KOBUM HH-
2 . . 2 . 

TepBaJiaM·B 400 M38/C, xapaKTepH3yeTCH 3Ha'leHHHMH: X (1)=37
1

0
1 

CL= 
-10 ' . . 

7 1 1~10 • BepoHTHOCTb TBKOro CJJy'laHHOrO CTBTHCTH'leCKOrO B116poca 
' .. · ; ., 2 . ' . ' .• . .· . 2 . 

[4] Ha HHTepBaJie 900 M38/C B O.llHOH H3 9 H'leeK no 100 M38/C PBB
-9 Ha: P =CL·9= 6 1 4·10 

TaiHM o6pa30M,· Ha ~phBHe-Bepo~TH6C~H ~Jiy'laHH6r~-cTaTHCiH'lec
KOrO Bu6poca 6 1 4 ·10-

9 
· B co6uTmix H3 o6nacTn· ~TPYKTYIJU (3 

1 
45+3 

1 
55) 

.· 2 . , , ' . . 0 +· - - . ' ... ' ' .· . :. 
f38/C cneKTpa MBCC K K prr rr -CHCTeMU ( PHC ;· 1) . Ha6Jm.naeTCH . oco6eH-

S . . ., ... ', .. 
HOCTb KHHeMBTH'leCKHX pacnpe,neJieHHH (PHC.~6)~ Opeo6pa30BaHHll RopeH-

UB BUnOJIHeHU B O,llHOM H TOM ~e npe,nnOJIO~eHHH 0 MBCCaX 'lBCTHU BO 

Bcex co6UTHHX H3 cneKTP~ Mace. Bu6opKa co6uTHH .nnR pacnpe.neneHHH 

BeJIH'lHHU A O,llHHaKOBa BO BCeX HHTepBaJiaX CUeKTpa. 06Hapy~eHHBH OC0-

6eHHOCTb CBOHCTBeHHa TOJJbKO ~06UTHHM H3 o6naCTH CTPYKTypu. Pacnpe

)leJieHHH BeJIH'lHHU A no HHTepBa·JJaM cneKTpa Mace He cKoppennpoBaHu c 

o6~HM 'lHCJIOM B3BeWeHH11X KOM6HHaUHH B OT.rteJJbHUX HHTepBaJJaX cneKTpa 

Mace, eCJIH ·.3TO He 3BJIO~eHo ¢H3HKOH B OCHOBHUe CBOHCTBB C06b!THH . 

003TOMY cy~eCTBOBBHHe UHKB B pacnpe,neJJeHHH B3BeWeHHbiX KOM6HHaUHH 

H OC06eHHOCTH KHHeMaTH'leCK~X pacnpe,neJJeHHH B O.llHOM H TOM ~e HHTep

BaJie yKa3UBaeT HB TO, •'lTD 3TO - ~CBOHCTBO CBMHX C0611THH. 3TOT ¢aKT, 

nO-BH)lHMOMy, HBJIHeTCH .llOUOJIHHTeJJbHUM CBH.lleTeJibCTBOM cymeCTBOBaHHH 

HeHTpBJibHOrO 6apHOHa C MaCCOH 3 1 52 f3Bjc 2 H OTpa~eHHeM HeKOTOPNX 

e~o CBOHCTB, npOHBHBWHXCH B_.oco6eHHOCT~ KHHeMaTH'leCKHX pacnpe,nene

HHH. 

H3JIOXeHH11H cnoco6 BUHBJieHHH KHHeMaTH'leCKHX OC06eHHOCTeH H3y

'laeMOH CTPYKTypu OTJIH'laeTCH OT cnoco6a, nOKB3aHHOrO B pa6oTe (3), 

TeM, 'lTO 3,lleCb npOBO,llHTCH 3BeHTYBJJbH11H aHaJJH3 C npHMeHeHHeM_K03¢

¢HUHeHTa BCHMMeTpHH A=(F-B)/(F+B) 1 n03BOJIHD~HH HCnOJib30BaTb B O,!l

HOM pacnpe)leJieHHH HeCKOJibKO CBOHCTB Ka~,noro OT,lleJJbHOro C0611THH H3 

06JIBCTH'CTPYKTypu. 3TOT Cnoco6, BepOHTHO, MO~HO npHMeHHTb KaK ,!lO

nOJIHHTeJibHUH TeCT npH H3y'leHHH cneKTPOB Mace pa3JIH'lH11X CHCTeM 'lac

THU, 'lT06U OTJIH'lHTb ¢H3nqecKHH 3¢!fleKT"OT' CTaTHCTli'leCKOrO B116poca, 

a TBK~e .llJIH BbiHCHeHHH )leTaJJeH o6pa30BBHHH H pacna.na KOPOTKOXHBymHX 

'laCTHU H pe30HBHCHUX COCTOHHHH. 
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KapHayxoB B.M. 
KHHeMaTH'IeCKHe oco6eHHOcru 6apHOHHOii CTPYKTYPI>I · 
C MaCCOH 3,52 rsBI c2 H cnoco6 HX ooHapy)J(eHIDI 

Pl-93-375 

B .7t-p-B3aHMO.Il;eHCTBIDIX npH 16 rsBic B cneKTpe S<l><PeKTHBHbiX Mace 
CHCTeMbl x_{JJC"pn_.7t_ -'laCTHD; 6biJIO TIOJiy'leHO yKa3aHHe Ha cym;eCTBOBaHHe 
HeiiTpaJibHOI'O 6apH.OHa c Maccoii 3,52 rsBic2• IloKa3aHbl OOHapy)J(eHHble KH
HeMaTH'IeCKHe oco6eHHOCTH sToii 6apHOHHoii crpyKTypbi, KOTOpble, no-BH.~J;H
MOMY, SIBJISIIOTCSI .ll;OTIOJIHHTeJihHbiM CBH.II;eTeJihCTBOM cym;eCTBOBaHIDI 6apHOHa 
H OTpa)KeHHeM HeKOTOpbiX ero CBOHCTB. IJoKa3aH CnocOO BbiSIBJieHHSI OCooeHHO
CTeH. 

· Pa6oTa BblnOJIHeHa B .Jia6opaTopHH Bbl'IHCJIHTeJihHoii TexHHKH H aBTOMa-
THaan;HH OM.SUf. -

· Coo6w.emte Olh.enJ.meHHOro HHCTHTyTa HnepHbiX HCCJienosaHHH. ,!zy6Ha, 1993 

IIepeBop; aBTopa 

Karnaukhov V.M. Pl-93-375 
Kinematical Peculiarities of the Baryonic Structure 
with 3.52 Ge VI c2 Mass and Method of their Observation 

Indication for the existence of 3.52 Ge VI c2 n~utral baryon is observed in 
n-p interactions at 16 GeV lc in the effective mass spectrum of the system 

x_{JK+ p.7t-.7t-. 0 bserved kinematical peculiarities of the baryonic structure and 
method of the peculiarities observation are showed. These peculiarities are 
apparently the supplementary witness for the existence of 3,52 GeV I c2 baryon 
and reflect its some properties. · 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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