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. - B .n~p-B3aHMO~e~CTBHHX. npH 16·f3B/C B cneKTpe 3~eKTHBHUX 
Mace CHCTeM& K°K+p7I-7l--tiaCTHU• 06HapyJKeH Y3KH~ IIHK

1 
KOTOpU~ 1 · B03-·. - s ' '. ' 

MoJKim 1 BKJIIOtiaeT B ce6g pacna.nu K*- (892) ; ... :K0rr ~ H HBJIHeTcH yxa3aHH-

eM Ha cymeCTBOBaHHe He~TpaJibHOrO 6apHOHa C Maceo~ (3520±3) M3Bjc 2 

H WHpHHO~ (7~;o) M3Bjc 2 (1]. 

B rrpe~JiaraeM:o~ pa6oTe. Ha TOM JKe 3KcnepHMeHTaJILHOM MaTepHaJie. 

llpOBe~eH KHHeMaTH'IeCKH~ aHaJIH3 06pa30BaHHH B03MOJKHOro·6apH~Ha~ 

··1. Pa6oTa. BUIIOJIHeHa Ha 6a3e 3KCnepHMeHTaJibHUX ~aHHUX C .. 

.nayxMeTpoao~ ao~opo.nHo~ rrygupbKOBo~ KaMepu UEPH
1 

3KCIIOHHpoBaHHOH a 

nytiKe n- -Me30HOB ·e HMllYJibCOM 16 f3B/C ;· OCHOBH&e MeTO~H'IeCKHe OCO-, 

6eHHOCTH 3Ki::rrepHMeHTa 1 HHKJI103HBHue H . 3KCKJII03.HIIHUe xapaKTepHCTHKH 

CTpaHHUX tiaCTHU.B 1I-p~B3aHMO~e~CTBHHX, npH 1~ f3B/C fl0KB38HU B 
pa6oTax (2+8]. · ._, 

AHaJIH3HpOBaJIHCb tieTup§xJiyqeaue C06UTHll C O~HUM 3aperH­

CTpHpOBaHHUM ·K
0

-Me30HOM. '06pa60TBHO 125000 CTepeo~OTorpa~HH, s 
BU~eJieHO 1766 C06UTH~ 1 H~ HHX ~2 C06UTHH C Hepa3,neJJ§HHUMH 

K0/A-tiBCTHUaM~. TaK Kax:- 6oJI~e 80% .. Hepa3,neJI§HHUX-' v 0 -tiaCTHU s . 
OTHOCHTCH K_ A-rHnepOHBM . (3), · B ~BJibHe~WeM BHBJIH3e· yqaCTBOBaJIO 

. . 0 TOJibKO 1684 COO@THH C O~H03HB'IHO 'H~eHTH~HUHpOBaHHUMH'K6-Me30HaMH. 
Cpe.imee 3HatieHHe Maccu· 3THX K~-Me30HOB · ( <M(K~)>=(497 1 2±0,2) 
M:iBjc

2 
) . COrJiacyeTcsi C . Ta6JIH'IHUM (9). Jlizg Bcex C06UTH~' BU'IHCJ!eHLI 

aeca. ·· ·Beca ytiHTUBaiOT- ':cpe~HioiO . ~JIHH·y nj:io6era · ··K0 -tiacTHU ~o . s 
pacna~a 1 rroiep(():K

0
-tiaCTHU a6JIH3H TO'IKH nepaHtiHoro il3aHMo.ne~cTBHH H s ' 

3a rrpe.neJiaMH 3~eKTHBHoro 06'b§Ma KaMepu [ 6]. Cpe~HH~ Bee . co6iniHi c 
0 + - . . - . 

K6 -> n n paaeH 1,13. l"t, 

IIoHcK ao3MOJKHux pe3oHaHcHux cocToHmi~ : tiacTHU · npi:nio~HJICH a 

pacnpe~eneHHHX. 'KOJIH'IeCTBa B3BeWeHHUX KOM6HHariH~ flO. "imTepBaJJaM 

.......... ~~~Wa Dtai'&JI ,, 
ll~.-wJ.~CC~t.IDIIIII 
EWWSn~tOTEKA . 

------. --· 

ClleKTpOB 

COCTOl!HHH 



t.p/pl!:10% (' . .IlJIH liTopH'IHI>IX.' qacTHU a· 3KcnepHM_eHTe <t.p/p>=2, 5% '> • 
MeTO.IlHKa-,o6pa60TKH cneKTpOB -. 3tp!peKTHBlll\IX .MaCCi H _pe30HaHCOB' ·a 3TOM 

• ' < • • .• • 

3KCOepHMeHTe HOKa3aHa B pa6oTaX.- [i0,11). 9Ta MeTO.IlHKa CTaH;iapTHa, 

HC00Jib3yeT. OllHCaHHe -_ tpoHa . rJia.IlKOfl tpyHKUHefl ,- _pe30HaHCOB: - tpyHKUHefl 

Epef!Ta-:-BHrHepa, npoHHTerpHpoBaHHOfi'BMeCTe- C tpyHKUHefl" pa3pemeHHH. 

napaMeTpH3aUHH npoBO.IlHTCH. C llOMOIUbiO MeTO.Ila: HaHMeHblliHX , KBa.npaTOB. 

AHaJIH3 ,'- 3KCnepHMeHTaJibHOro .- , MaTepHaJia C H.IleHTH!pHUHpoBaHHI>IMH 

K 0 -Me30HaMH . B- qeTI>IpeXJIY'IeBl\IX C06l\ITHHX llOKa3aJI, 'ITO . B 3T~~ 
n~oueccaX H3 H3BeCTHl\IX pe30HaHCOB ..Jo6pa3y~TCH K*+ (892) H

1 

K*~ (892).. l) 

(pHc .1) , .. 3aperHcTpHpoBaHHI>Ie B . :3KcnepHMeHTe paHee [ 11] •• nony'leHHI>Ie 
. *+ - 2 

napaMeTpl>l 3THX pe3o~aHCOB (.IlJIH. K (892) -~=(889±5) M3B/c., T R=(61± _ 

13) M3Bjc2.: ; -.IlJIH K -.(892) ~=:(873±12) M3B/c
2

, · r :R=C~0±22) M3B/c
2 

) 

6JIH3KH K Ta~JIH'IHJ\IM [9). . . 
'' 2. llpoBe,lleH aHaJIH3 cneKTpOB 3_tptpeKTHBHl\IX MaCC C llOHCKOM 

6apHOHOB, .:Cpe.IlH npO.IlYKTOB- pacni.na· KOTOpi>IX . eCTb .,llBe CTpaHH~e 

qaCTHUl\1._ llpOBepKa B03MOlKHl\IX rHOOTe3, He npoTHBOpeqaiUHX HOHH3aUHH 

Ha ;peKaX, 'noKa3aJia, _'ITO eCTb: OC06~HHOCTb B · cneKTpe K~K:p~-rr-­
CHCTeMl\1. B o6JiaCTH. MaCCl\1 3, 5 · r3B/c

2 
; ,( pHC. 2). B Ta6JI.l : np~Be,lleHU 

~pe.IlHHe 3H~'IeHHH H3MepeH~l\IX B ia6opaTOpH6fl CHCTeMe ,HMnyJibCOB OT-
. ' ' 2 

,lleJibHl\IX 'laCTHU H3 KOM6HHaUHfl. B. HHTepBaJie Mace (3,45+3,55)· r"?/c , 

TaK KaK, HMOYJibCl\1 qacTHU · BeJIHKH, H3 , o6iue:o 'IHGJia ,; BTOpH'IHLIX , 

~apHlKeHHI>IX,'IaCTHU B C06~THHX yKa3aH~OrO ,HHTepBaJia;H.IleHTH!pH~~poBaHO 
no HOHH3aUHH ,BCero -17~. ll03~0~y· aHaJIH3HpOBaJIHCb ~neKT~~.MaC~ .IlJIH 

BCeJ!: .npyrHX ,B03MOlKHl\IX; OHTH'IaCTH'IHl\IX; rHOO"fe3 0 KOHe~HOM;- COCTOHHHH 

3apHlKeHHl\IX . qacTHU , ( C y'leTOM OUeHKH HOHH3aUHH Ha TpeKaX B, KalK.IlOM 

·koHKp~THOM co61>1;~Hl, B TOM 'IHCJie H .K0prr+K-rr-; [1] .' P~cnp_e __ .neneHHH s . . .. 
no 3tpt;leKTHBHLIM MaCCaM .IlJIH BC_eX .pa~CM~>TpeHH~X rHOO"fe3 0 3apHlKeHHLIX 

-'laCTHI~aX H3MepeHHOfl llHT_H'IaC"fH'IHOfl _ CHCTe~l\1- He _HMeiOT. C_Ta THCTH'IeeK~ 
3Ha'IHMJ\IX OC06eHHOCTefl H npHBO.IlHT.K HC'Ie3HOBeHH~.~HKa, ~He K ero 

.. .. o+ ..;_ 
M ace K K prr .rr , B yKa~aHH?fi oco6~Hiii~~TH,_ B : cneKTpe 

C,llBHry ~­

KpOf,!e ····--.:;. s '· ' ' 2 
06JiaCTH . HHBapHaHTHOfl MaCCl\1 ny'IKa H .. MHIDeHH ( <vs>;=5, 58, r.3B/C ) 

Ha6JIIO.IlaeT~H 'H~6o~bm~H • pa~MUTaH. cTpyKTypa.. B npe.nen~x, nofl 
. . . -I •· ' '-·· ., ,.. . • - . • • . . . . .. < •• ~ 

KHHeMaTHqeCKOfl oco6eHHOCTH HaXO.IlHTCH C06UTHH ( 3aiDTpHXOBaHU ,-.Ha 
• . •. ~' : ·l - ,. - ! -- --=o + - -

pHC. 2), . H,lleHTH!pHUHpoBa!IHl\le . paHee [ 6 L, KaK, peaKUHH 1l p . -+ K K prr 1l . . ' . . . .. . . . : ' . . . ' . ' . ~ 

( rHnOTe3a, e 4 ypaBHeHHSI':IH .i .. ~~~-~Hi 'B_Ce .BTOpH'IHl\le · .. 'laCTHUI>I 

3aperHCTpHpOBaHl\l B KaMepe) •. -~Tp~K-:r~pa HeCKOJibKO ,pa3MI>IT,a_,, , TaK Ka~ 

3KCnepHMeHTaJibHI>Ifl MaTepHaJI BKJIIO'IaeT B ce6H ,llBe QCHOBHJ\Ie 3KC003HUHH 

npH o!5ny~~HHH. KaMepl>l rr -.-Me.30~~MH '~ 'pa3Gpo~OM . ii~MHH~JibHI>IX . _;Ha:'I~HHfi 
'! . -. ' : . J • '_ . . • • ' '. ~ ' 

HMnyJibca ny'IKa ~50 M3B/c. 

'. ~~.,...), .... ,.PJ1',!~ f'~ 1;· .... -~· \,'l'•f ' " ! ~.~- ~~!Uf.o .. ,..:...,_.._t
2
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PHc. 1. Pacnpe.zieneHHH B3seiueHHux- KOM6HnauHa· no :)tptpeKTHBHllM MaccaM 

CHCTeM 'K
0

rr + H · ~0Ji7:~ KpHBLie:- pe3yJihT~-TLI annpOKCHMaUHH pacnpe.lleJie-
S S -

HHf! (CM. TeKCT) 

.. 
~ 
~ 
ttl 
0 
cs 
~ 

20 

ao . ~.0 ·-. . .. -. 5,0 
. MlK;Kpitn-~raB/c' - '•, : ~ 

PHC. 2>'Pacnpe.neJieHHe B3Be~eHHLIX KOM6HHaUHii no 3qXpeKTHBHUM r.ia"cc~l.i 
K°K+prr

7
rr--cHcTeMll •. ~.;mTpHxo'saH~ co6UTHSI; . H.IleHTH!pHUHpo'aa~ime '' KaK "-' 

s - - -o + -- - . . -. - . . :· 
peaKUHH lT p -+ 'K K prr 1l ;, TO'IKaMH OOKa3aHl\l pe3yJibTaTU annpOKCHMaUHH 

pacnpe.neneHHH tpyHKUHea· -(-1) Ha · Hinepaane (2, 50+5, 45) r3B/c 2-, c~.i10~:... 
HaS!- JIHHHSI -·annpOKCHMaUHH 

(3,05+3,95) r3B/c 2 · 
pacnpe.ne·nen~:~J! - np~Moii • na :'I-IH1-epsan.e''~ 

3 



· Ta'6nliua 1· . . . . 
Cpe.nHHe '3Ha'!eHHSI H3MepeHHLIXj HMnynhCOB .'!aCTHU!H3 

KOM6HHaUHH 'B ''HHTepBane (3/45+3 1 55)' r3B/c
2

: cneKTpa . 

3!pql9KT.HBHLIX Mace •KOK+ p~ _rr.:..:.cH~TeMbl :C , 

'!aCTHUa p Ko 
s 

s '. 
.. 

1l 
. \ ;. .... + • 

K 

cpe,nHHH 
HMnynhcll 2749±159 2620±181. 2165±~54-1 1948±118 

M3B/C . ~ .d.l 

(1' 
··'; 

'OA 

.iii i -0.2 

- -h_ :..i:.:_t:+-:------:-
0=~. -t~t+H~~-

cp 1n~.::;,:::::,~::;.~ .• ~~~ 
u. 
-.r 
<( 

.. r·, 
5,0 f.;ll~ -- 3,0'• 
. •' ~x;Kprorl,r3B/c' 

-L: '· t. 

'>----

':>) 

') 

PHC. 3. Pacnpe,neneH~SI;Ko:3qxpHUH9HTa aCHMMeTpHH A=(F-B)/(F+B) no HH­

TepBana;.. cneKTpa M~6c. 'K°K'!" pir:-rr ::-cHcTeMLI~ ,nng . KalK.Iloro. pa~npe.neneHHSI 
. - . s ·.' ·' :::.. . .<;' . ' 

noKa3aH cnoco6 pa3,neneHHSI KOM6HHaUHH no.rpynnaM F H B B_ 3aBHCH.:. 

MOCTH OT- HanpaBneHHSI CHCT9Mbl·:·~~~+ll1l.;_7l_+ bo6o3H:'!eHHOH KaK q) B 

C.U.M. 1l p-B3_aHMo.ne_HCTBHH. H ·B_ .. C.U.M. ,K K5 ~ o'.eq;n7"'; :-:,_yron: ·:M~lK.nY; 
CHCTeMOH . q H nepBH'IHbiM. n--Me30HOM B. C. U~ M .. 7l:: p -B3aHMO,neHCTBHH; ·. ** . ' . . .. ' .. . . '. ,, . ., ... · ' . . . . --
eq. r<+ :-- yron,MelK.IlY CHC,TeMOH: ;q;: H.,K:..:M_930HOM _B .C.).t_:M. K+K~.- nyHK::-

THp Ha pHc,·3r:.,- 'pe3yJibTaTbl annpOKCHMaUHH pacnpe',neneHHSI 6e3 HliTep:-c .: ' . . . ' . 2 . '., ' . '. . .. . ·· ... , . . .. 
Bana. (3;45"?-3

1
55) _. r3B/c ·, !flYHKUHeH: (1),- · :.• ... :.· ..• · .•. 

4 
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KOM6HHaTOpHbiK , !pOH B . cneKTpe . Mace .He3Ha'!H:reneH., B HH;epBane . 

(3,45+i,55) r3B/c2:0THOWeH~e 'IHCJia K~M6HHaUHH- K _ '!Hcny C06biTHH . ·' , . ,. ; ~ 

COCTaBJISieT 1,12. Cpe.nHHH,BeC K0~6HHaUHH B 3TOH_o6naCTH paBeH 1,10. 

.UnR oueHKH cymecTBOBaHHSI 3¢qle~Ta B o6nacT!i 3, ~ qs;~~- Me-·' 

TO,nOM HaHMeHbWHX KBa,npaTOB npoBe,neHa , annpOKCHMaUHSI ,cneKTpa OT 

2,50 r3B/c2 .no 5,45 r3B/c2 !flYHKUHeH BH,na . 

BG(M)=(M-M.riA(3). (A(1) •M+A(2) ·M
2

) I ( 1) 

r.ne M - 3¢!peKTHBHaSI Macca cHcTeMbl ,'laCTHU, MT. - cyMMa Mace qacTHU 

CHCTeMbl, •. A( i) · .- no,n6HpaeMbl9 napaMeTpbi •. ,llRSI .. nOBLIW9HHSI Ha,neJKHOCTH 

npHM9H9HHSI. KpHTepHSI :~? -~nnpOKCHMaUHSI npOBO,nHna'cb no H~TepBanaM, B. . 2 . . . . .. . . 
100 M3B/c , no Kp~SIM cneKTpa HHTepBanbl yKpynHSIRHCb. AnnpOKCHMaUHSI 

6e3 HCKRIO'I9HHSI •nHKa (Ha pHC.2 OTM9'19Ha TO'!KaMH) -:XapaKTepH3yeT.CSI 

BeRH'IHHOH •X2 (21);=61 1 0 H ,noBepHTenbHLIM,, ypoB~eM CL=i·10-
5

• 

AnnpOKCHMaUHSI cneKTpa C HCKRIO'!eHHeM HHTepBana-~3 1 45+3 1 ~5) r3Bic
2 

2 . -2 ,. 
npHBO,nHT K X (20)=37 1 7 H CL=1·10 • Pe3ynbTaTbl annpOKCHMaUHJ-1 Ha 

2 ·: ' ... 
HHTepBane (3 1 05+3 1 95) r3B/c. npSIMOH 6e3. HCKRIO'I9HHSI,,nHKa ( noKa3aHO 

. 2 -3 . ' 
Ha pHc. 2) cne.nyiOIUHe; _ x (7) =19 1 o 1 CL=8 • 10 - , c ncKJIIO'!eHHeM _ nHKa 

x2 (6);,2,6 1 · CL=O 1 86 ; B 3TOM .' cnyqae KORH'!eCTBD B3BeWeHHLI,X KOM6H-, 

HaUHH • B· nHKe Ha,n !flO HOM 37, B o6naCTH lflOHa. -. 41. B .npe,nnonoJKeHHH 
. 2 

HyneBOH rHnOT93bl (H
0

: ·B HHTepBane (3 1 45+3 1 55) r3B/C HeT_peanJ:>HOrO 

lflH3H'I9CKOrO S¢!peKTa (12]) KORH'!eCTBO CTaH,napTHbl~ DTKROHeHHli. B nHKe 

Ha.n !flO HOM paBHO 5 1 8 1 • OTHOW9HHe CHrHan/qJOH - 0 ,9. J.icnonb30BaHHe 

lflYHKUHH (1) BMe~TO npSIMOH ,naeT 6nH3KHe -pe3yRbTaTbl. ' . ' . . . 

Ha MaTepHane '!eTblpexny'!eBbiX C06biTHH C 3aperHCTpHpOBaHHLIMH, 

· K~ -Me3mia_MH (a TaKJKe·- c A-rlinepoHaMH) · npoBep~nHcb cneKTpbi·· Mace. 

B03MOJKHLIX ' 6apHOHHbiX ., ·. CHCTeM ,npyrHX , MHOJKeCTBE!HHOCTeH . C ,nB YMfl 

CTpaHHbiMH '!aCTHUaMH •. CTaTHCTH'I9CKH '3Ha'!HMLIH CHrHan B o6naCTH_ 

Mace~ 3,5 T3B/c2 He o6HapyJKeH: 

3. 'a ·c.u.M •. rr-p-B3aHMo.nelicTBHH npoBe,neH aHanH3 yrnoBoro 
0 + - - ' . 

pacnpe,neneHHSI CHCT9Mbl '!aCTHU K5K prr 1l , no liHTepBanaM cneKTpa 

:::~!pqleKTHBHLIX Mace. OTpaJKeHHeM ·:::~Toro y'rnoBoro .pacnpe.neneHHSI SIBnHeTCSI 

pacnpe,neneHHe K03!pqlHUHeHTa aCHMMeTpHH •A=(F-B)/(F+B). no HHTepBanaM 

cneKTpa MaCC,•< r,ne F - KOJIH'I9CTBO B3BeWeHHLIX K.OM6HHaUHH C CHCTeMOH 

'!aCTHU,. HanpaBneHHOH B nonycqJepy -nepBH'IHOro, 1l :--Me30Ha, B -. B 

nonycqJepy MHweHH ( pHc. 3a) • 3Ha'!eHHe A B ~6nacTH ;nHKa BLI.nenSieTCSI H3'. 

o6mero pacnpe,neneHHSI; .· C y'leTOM OWH60K OTKROHeHHe OT cpe,nHeH 

B3BeW9HHOH B9JIH'IHHbl A~ Bbi'IHCJI9HHOH n~ COCe,nHHM-~OKOBbiM HHTepBanaM 

B 400 M3B/c2 , ,naeT x2 (1)=9,7 H ,noBepHT9RbHbiH ypoBeHb C~2·10:-3 • 

IS 



cncTeMa l<0:K+i:m -ir:- ·.riJisi' Cionhwea qacTH KOMI'iHHaulia' H3 o6nac-fH' ·niiKa (a 
. . s. . ' ' '" " . . '• ' . . . . '- . . · .. 

oTJIH'IHe·oT ~pyrHX'HHTepaanoa' cneKTpa Mace) HanpaaneHa a nonyc¢epy 

1-Ie.paH'IHOr<) · n- :..Me3oila·: Bo3MOlKHO, 

¢11,3H'qeCKHil 3¢¢eKT; npo.!!an.!IKllllHilCSl 

3TO 'siB.naeTC.!I - yKa3aHIIeM·" Ha 

a' rny60KCJHey'npyriiX ri-p-a3aiiMO-

,neilCTB.HSIX. .,. . · •' ~· ' " 

H3y'leHHe KOppeJISIUHH MelK,Uy OT,UeJibHUMH' 'laCTHUaMH !:HcTeMil·: 

noKa3aJIO, 'ITO_ B 06JiaCTH nHKa· (B OTJIH'IHe OT ·,npyrHX' HHTepaaJIOa 

cneKTpa Mace) .UJI.!I 6~Jibweif 'laCTH KOM6HHau~R 'no a6coJIKJTHOH BeJIII'IIIHe 
0 0+ -- . 

HMnyJihC K -Me30Ha· B CHCTeMe_ noKOSI K
5

K prr 1l CiOJibWe HMnyJihCa 

K+:..Me3oHa. s Bo3MOlKHo, 3To slamreTc.!I..JyKa3aHHeM Ha KacK·a.nHuil pacnan 11 

pa3HUe Me~aHH3MJl ci6pa30BaHHSI' K 0 H 'K+. . B . llaHHOil . paCioTe He cilenaH 
s ' 

oKoH'IaTe.n'biiua y6e.nwrenhHUH tii.Iaon o6'onpe.JieneHHoM· KacKa.nHoM pacna.ne· 

H~6JIIO~aeMOil -~co6eHHOCTH. 'KaK· noKa3aHO B pafioTe (1),. B03MOlKHOr , niiK 

' a 66naciil Macc!l'3,5 i3B/c2 BKJxiO'Iaei a ce6.11 pacna.nu K*-(892)-+ 'K0
rr-; · 

AHaJIH3 KHHeMa THKH noKa3aJI,, '·'ITO, ·' 'ecJIH a 1 C06biTHH, B CHCTeMe noKOSI 

KOK+prr_Tl_ HMnyJibC K0 -t.le3oHa rio a6coJIIOTHOH'BeJJH'IHHe 60JibWe HMnynbca 

K~.:_Me3oHa, .TO · B . CH:TeMe noKO.!I K+KO ( r.ne HMnyJihCJl K+ H K0 paBHJl H 

npoTHBononolKHil. no HanpaaneHHKi) Ko~CiHHaUIISI · i<°K+ prr-rr- Han;aaneHa. a·· 
' '' '' + ,. ' .·· .. '' . s ' ' ' 

nonyc¢epy K •· Ha p11c. 36 npe.ncTaaneHo pacnpe.neneHIIe K03¢¢11UIIeHTa 
. ' ' '' '. . 0 + - -aciiMMeTpllll A= (F-B) 1 (F+B) .no IIHTepaanaM cneKTpa Mace K K prr n -ell-

! . ' ' ' s 
CTeMil, r,ne F ~ KOJIH'IeCTBO ~3BeWeHHilX KOM611HaUIIil~C CIICTeMoil 'laCTIIU,' 

. . ' . . . ' + ' ' ' 0 + 0 
HanpaaneHilOH _B nonyc¢epy K,, 'B -:- B nonyc¢epy ·K

5
· (C.U:M· K K

5
). 

c · · y'leTOM 'owH60K OTKJIOHe!me 3Ha'IEmHS! ' A : a o6nacTH 'niiKa oT; 

cp'e,nHeH B3BeWeHHOH aeJIIIliHHil A} ' BJlqHcJieHHOil no. ;coce,UHHM. 6ciKoallM 

. HHTepaanaM a 400 M3B~c2 , .naeT'x2 (1)=9,4 H ~oaepHTen,Huil ypoaeHh' 
' '' -3 ' CL=2•10 ·• 

_Pacnpe.zieJieHHSI 3a II' 36 ·, HMeiOT ·, noXOlKHil ·allll. Ha piiC. 3a, 3t 

noKa3aml pacnpe,neJieHHSI K03¢¢HUHeHTa aCHMMeTpiiH. A a '3aaHCIIMOCTH' OT· 

Maccu cHcTeMu K~K+prr":"rr-.:..qa~T~U- npH' .npyrHx cnoco6ax pa3.neneHHSI 

KOMCiHHaUHil no rpynnaM F H B, Y'IHTilaaiOIIlHX· O,llHOapeMeHHO' HanpaaJieHHe 

,naHlKeHHSI CHCTeMil:a C.U~M.' rr-p-B3aHMO,UeilcTaHil H C.U.M. K+KO. 
' ' .. . ' s 

)Ia pHC ;'3a npe,ncTaBJieHO pacnpe,neJieHHe K03¢¢HUHeHTa- aCHMMeTpiiH 
. . ' 0 + - - . . 

A no HHTepBaJiaM •cneKTpa Mace K
5

K·prr 1l -CHCTeMil, r,ne B - 'KOJIH'IeCTao· 

a3aeweHHilX KOM6HHaUHil,'B KOTOpllX!CHCTeMa·qacTHU HanpaaJieHa a nony­

C¢Eipll MHWeHH ( c; U. M. n':"" p-a3aHMO,UeilcTaHil). H K~ (C. U. M. K+K~)-,' F• -

KOJIH'Ie~TaO · acex OCTaJibHJlX · a3aeweHHJlX KOMCiHHaUIIil_ B OT,lleJihHOM 

HHTepBaJie. C ·yqeTOM ·OWH60~ OTKJIOHeHHe BeJIH'IHHJl A B · o6JiaCT.H nHKa OT 

cpe,nHeil B3aeweHHOil BeJIH'IHHJl A~ BJl'IHCJieHHOH no COCe,UHHM · CiOKOaJlM 

HHTepBaJiaM B 400 M3B/c2 
1 ·• xapaKTepH3yeTC.!I 3Ha'leHHSIMH: '_ -z2 (•1) =19 1 4 

CL=1·10--~~-

/ 

6 

). 

\ lj' 

·r 

·.·! 

I 
·I 

i 
I 

,.I 
I 

iL 
\1 ; 
\t: 

Ha pHC. ·3r npHBelleHO pacnpe,neJieHHe K03¢¢HUHeHTa aCHMMeTpiiH A 

no HHTepaaJiaM cneKTpa Mace KOK+ prr-Tl-:_CHCTeMJl, rne- ·. F - KOJIII'IeCTBO s -
a3aeweHHux KoMI'iHHauHil, · a · KoTopux c11cTeMa uanpaaneHa a nonycqlepu 

- - ' + . nepaH'IHoro 1l -Me30Ha (C.U.M. 1l p-a3aHMOlleHCTaiiH) H K (C.U.M. 
+ 0 , ·- ' 0 . . ', • 

K K
5
), B - a nonyc¢epu MHWeHII II K

5 
•. : C y'leTOM, OWII60K~ OTKJIOHel{lle 

aeJIIIqHHJl A B OCiJiaCTH 1 llHKa OT cpe.nHefl B3aeweHHOH : BeJIH'IHHil A, 

all'IHCJieHHOH no COCellH~M CioKOBilM HHTepBaJiaM a· 400 ~3B/'c 2 , 
xapaKTepH3yeTc.!l 3Ha'leHHSIMH: 'x2 < 1) =25, 3 , · ·cL=4 • io-7 ~ · BepoaTHOCTh 

TaK~ro cnyqaf!Horo cTaTHCTH'IecKoro au6poca Ha HHTepaane 900 M3B/c2 

' '' 2 
a OllHOH H3 9 ·.!!'leeK .no 100 M3B/c paaHa (12]: P ~ CL·9. ~ 

3, 6 ·10 - 6 • AnnpoKCIIMaUIISI: l>ieTo.noM HaHM.eHJ:,umx Kaa.npaToa _acero- cneKTpa 

Cie3 nHKa (nyHKTHp Ha piiC; 3r) ¢YHKUHefl ( 1) xapaKTep113yeTCSI. 

3Ha'leHHSIMH: z2 (3)=0,96 , CL=0,81'. Annpo~CIIMaUIISI. acero cneKTpa, 
2 -6 . ' 

BKJIIO'IaSI nHK, npHaO,llHT K X (4)=31,22 1 CL=3,8·10 • llpH annpOKCII-

MaUIIII_ cne~Tpa ~pS!MOH nony'laiOTC.!I .6JIH3~He pe3y.JibTaTil. 

TaKHI;; o6p~30M, -~~ ypoaHe ~~pOS!THOC~H cnyqaf!Horo CTaTHCTII'IeC-
" -6 ' -. '' '' - '. ·. ' ' .' ', . ' ' 

KOrO Blll'ipoca 4 ·10 a COCiJlTHSIX · H3 OCiJiaCTH nHKa (a OTJIH'IIIe· OT 

OCTaJibHOro cneKTpa Mace CIIC~eMJl KOK+ prr-Tl-) OCiHapylKeHa ocoCieHHOCTb .-,.-' ·-· .,. ' s - ' -· - ,. ' ·' 
yrJIOBilX pacnpe,neJieHHH CHCTeMJl, KOTOpaS! MOlKeT CiJlTb CgSI3aHa t Mexa-

H113MOM o6pa30BaHH.!I H pacna.na HeflTpanbHoro 6ap11oHa. 

4. OTMe'leHHYIO ocoCieHHOCTh yrnoaux . pacnpe.neneHIIfl MOlKHO 

IICnOJib30BaTb llJl.!l aae.neHHSI orpaHH'IeHHH Ha OTCiop KOM611HaUIIH B cneKTp 
0 + - - : 3¢¢eKTHBHJlX Mace CHCTeMJl K K prr Tl H CHHlKeHHSI ¢0Ha. 

- s ' 
ClleJiaHa OUeHKa o6JiaCTII · Tl- p-a3aHMO,lleHCT.BHH ~ . B · KOTOpOH 

o6pa3yeTCSI niiK. :nna 3TOrO CneKTp Mace CHCTeMJl CTpOHJICSI a OTlleJihHJlX 
* ··** ** -Y (q)=0,5·ln((E +PL)/(E' -PL)), r.ne q·.- CIICTeMa HHTepBaJiaX CiJlCTpOTJl 

0 + - - * * K
5

K prr 1l 1 E H PL - 3Hepr11SI H npOllOJlbHJlH HMnyJihC CIICTeMJl q a 
C.U.M. Tl-p-a3aHMO,lleHCTaiiH. lliiK o6pa3yeTCSI a * ' . panhHO_H oCinacTH -0,18 s Y (q) -< 0,38. , 

HeCIIMMeTpii~HOH _UeHT-

Pacnpe,neiJieHH.!I Mace CIICTeMJl q B OTlleJihHJlX .HHTepBanax BeJIII'IIIHJl 
** ** . ' ' :' + - - . 

Cosa K+ (Bq· K+ --yron MelK,Uy 'CHCTeMOH q H·K -Me30HOM B C.U.M. 
+ oq, , • -- ** 

K K) noKa3aJIH, ''ITO niiK o6pa3yeTcSI B,06JiaCTH Cosa· K+ ~ -0,66. s ,' ' - q, 
. KpoMe•TOrO, nOCKOJlbKY · a- H3y'laeMyi0-6ap110HHyiO CHCT~MY aXOBSIT 

, , • I 

Bee 3aperHCTpHpoaaHHJle B KaMepe. 'laCTIIUJl, . a CiOJibWaSI 4aCTb 

3ap.!!lKeHHJlX 'laCTIIU He HlleHTH¢11UHpoaaHa, 'B03HIIKaeT HeOCiXOlliiMOCTb . ' ' . 
npoaepKH a03MOlKHOCTII aunOJIHeHII.!I 3aKOHOa coxpaHeHIISI 3Heprllll II 

HMnynhca B KOHKpeTHilX KOMI'iiiHaUIISIX · i3 niiKa · · .nna 3a,naHHOfi 
·o + - - ·- . . rHnOTe3U K K pTl,Tl H 'B03MOlKHOro aae,neHIISI orpaHH'IeHHSI· Ha, 

. ' s •' - . •' - . -
-He.nocTaiOIIlYIO Macey. · Ha p11c. 4 np11ae.nemi· pacnpe.neneHIISI · KBa.npaToa 

HellOCTaiOmH~ Mace (MM2 ) - llJlll acero ·cneKTpa Mace CHCTeMJl - (pile. 4a), II 

7 
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PHC. 4. Pacnpe~eneHHH BiBeWeHHUX KOM6HHaUHH no KBa~paTaM ·He~OCTaD~' 
utHx. Mace (MM2 ) ~nH a'cero ~neKT.pa 3~e'K1-~Biiiix ~ac'C' K°K+ prr-ri-IcHcie-=' 

MU (a) H ~nH HHTepaana Mace. (3.1 45+'3 1 S5) r3atc
2 ~( 6) s · ·' '·' ' 
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PHC. 5 •. Pacnpe~eneHHe B3BeWeHHUX KOM6HHaUHH no 3~eKTHBHUM MaccaM 0 + - - . . . . . . . . . . ,. • ·. . - .; . : ) . 
K

5
K prr rr.~CH~TeMU C,O~p~HH~eHHHMH,.(2). TO'JKaMH DOKa3aHU"pe3yn~:aTU 

• > '2 •• ·- • 
allnpoKCHM~auH~ _pacn~e~.e.!!,eH~l:l- ~e3, JI~Ka; (~_,_45~~ 1 5!')) f3~/c._, !flYHK~_HeH 
( ·1) ';:. CnnOWHaH . nHHHH - annpOKC~MaUHH._pa~niJ.e~eJieHWH npHMOH .Ha HHTep..:. / . . --. -. . -,., .· ·.· .. ,-_,~. ., .- ._ . ..-. ,., ·. ;-. 

sane (3 105+3 19S) f3~/c2 6e3 nHKa 

~~ 
. uJ 
·4 

r~ 
'\II v 

nnH. KOM6HHaUHH H3 o6naCTH nHKa (pHc.46) •. 3a~ HCKnD'JeHHeM Tpex 

KOM6HHaUHH nHKY COOTBeTCTByeT o6nacTb MM
2 

·2: 0 13 (f3B/c
2

) 
2 

•. _llpH 

H~eHTH!pHKaUH~ KaHanoB peaKUHH CO. CTpaHHUMH _ qaCTHUaMH B 

<JeTupexnyqeaux co6UTHHX ·3Toro. 3KcnepHMeHTa [4] ~uno nony<JeHo, 'JTO, 

a KaHanax peaKUHH c yneTeBWHM rr0 -Me30HOM ~onycTHMU npe~enu: 
-0 13 (f3B/c2 ) 2 :S MM2 (rr0 ) < 0 13 (f3B/c2) 2 • TO eCThHHK o6pa3yeTCH B 

npoueccax c He~ocTaJOuteH MaccoH 6onhwe _·Maccu rr0-M~3oHa. o6nacTh 

6onhwHx oTpHUaTenhHUX, ~ He~ocTaDDlHX • .. Mace .(pH c. 4a). MM
2 

< -o 13 
2 2 : . . ' -

(f3B/C ) B OCHOBHOM COOTBeTCTByeT KOM6HHaUHHM ( 7~,Bce~O cneKTpa) 

C HenpaBHnhHOH H~eHTH!pHKaUHeH· BTOPH'_IHbiX 3apHJKeHHUX 'JaCTHU 

OO.'lbWHX HMny nhi::OB ( rHnOTe3a 0 KOHetiHOM COCTOHHHH. BTOpHqHUX 

3apHJKeHHUX qaCTHU 3aBe~dMO HeBepHa). BB·e~eHHe orpaH~qeHHH MM
2 

2: 

0 13 · (f3B/c2 ) 2 BU'JepKHBaeT H 3TH KOM6HHaUi;H H3 cneKTpa ·. 3!p!peKTHBHUX 

MaCC KOK+ prr -1T--CHCTeMU. 3TO orpaHH'JeHHe ·,He BHOCHT 1 CyDleCTBeHHOrO 
. s . ; ' . . •; ; - ·:! .. 
H3MeHeHHH B !pOH 113 o6naC.TH nHKa, , . HO ; yKa3UBaeT . Ha j ~ony_CTHMOCTb 

HCnOnh30BaHHH '3a~aHHO~, : rHnOTe3~·:' ':n~~ · "ocTaBWHXCH' B ;:', cneKTpe 
KOM6HHaUHH. . , ..: -~ ,:.\;_·~: ' 

~· ·. ' 
0 + - - . 

CneKTp MaCe CHCTeMU K
5

K prr.rr ( 0603Ha'JeHHOH_ KaK m.- ·:C:. orpaHH-

'JeHHHMH: 

(C.U.M. rr-p-B3-HH) 
+ 0 

(C.U.M. K K
5

) 

* ' -0118 :s y. (q) '< 0138 

** coseq K+ ~ -0,66 

MM2.(q)· ~ 0 1 3 (f3B/c
2

)
2 

(2) 

:: .. . 

,,. ··' ' •;' 

npe~CTaaneH Ha , pHC. 5. KO"!OHIJaTopHUH· ;.IJlOH B cneKTpe He3Ha'JHTeneH. 

B. o6nacTH nHKa OTHOWeHHe 'JHCna , ~oM6iillaUHH; · _K 'JHCny ... co6UTHH 

COCTaBnHeT 1,11:~ Cpe:UHHH sec KOM6HHaUHH .B 3TonFb6naCTH paBeH 1;09; 

cpe~Hee _pa3 peweHHe no 3~eKTHBHUM. Mac caM - 17 .'M;B/c
2

• : .. 

Pe3ynhTa~u annpoKCHM~~~H : c~eKT~~ npHMOH · MeTO~OM .. HaHMeHb.-

WHX KBa~paTOB Ha ' HHTepBane (3 1 05+~ 1 95) f3B/c
2 

. C WarOM 10~ 
' 2 . ' 2 . 

M3B/c , HCKnJO<JaH nHK ( noKa3aHo Ha pH c. 5), cneonyJOutHe:. x ( 6) =4 1431 

CL=O 162. _KOnH'JeCTBO B3BeWeHHUX KOM6HHaUHH B nHKe, Ha~ tl!OHOM 46, 3, B·. 

o6naCTH . !pOl{ a - .. 19 12. ·. KonH'JeCTBO. CTaH~apTHUX OTK'JIO~~HHJt ~- nH~e !f_a~ 

!fl?HOM .. paBHO 10; 6 1 · OTHoweHHe ·<- cHrHan/!pOH,- 2, ~· '" B np,e~nonoJK~HH~, 

'JTO :··.B . cneKTpe ·-·Ha6nJO~aeTCH, TOnhKO !poH U5e3 ~HcKnD<JeHHH .. nHKa): 2 ' . c -5 . ..., .,_, .. . ~_.•·1. 
x-(7)=35;97 1 CL=1·10... ,__ .··- ,. .. , 

" · · OpH- annpoKCH.MaUHH .acero cneKTpa co6uTHH:.In,o) y<Pa-HM .· 7ne1<Tpa 

rpynnHpOBanHCh, B · OT~enbHUX HHTepBanaX-. Ta~ .:~(9)..; 'JJ:OGU~:,B . KaJK~_OM 
HHTepaane . KOnH'JeCTBO B3BeweHHUX KOMGHHaUHH 6i>\no · He__ MeHee 10~ 

AnnpOKCHMaUHH Bcero cneKTpa 6e3 nHKa ( Ha pHC. 5. OTMe'JeHa. TO'JKaMH) 

!pyHKUHelt (1) ~aeT x 2 (16)=16 140 1 CL=0 14J. KonH~eCTBO CTaH~apTHUX 
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PHc. 6. Pacnpe~eneHHH B3BeweHHUX KOMDHHaUHH no 3~eKTHBHUM MaccaM, 
0 + ' - -

K5 K prr rr -CHCTeMU, nonyqeHHUe H3 pHC.5: (a) B&qepKHYTU ~ODUTHH,. B 

KOTOpUX He H~eHTH~HUHpOBaHa no HOHH3aUHH HH O~Ha 3apstmeHHaH 

qaCTHUa, (D) auqepKHYTU COOUTHH, sowe~wHe B OOJJaCTb K*+(892)-pe30~ 
HaH~a ~0 1 80+0 1 95) f38/c

2
; CnJJOWHUe.~HHHH - annpOKCHMaUHH pacppe~e­

JJeHHH npHMOH H~ HHTepaane (3 1 05+3 1 95)· f38/c~ Oe3 nHKa 

.. ·' ,-,· 

10 

OTKJJOHeHHH . B , nHKe Ha~ ~OHOM 10 1 7, O~HOWeHHe. CHrHaJJ/~0 '•"7 2, 5. B 

npe~nonoJKeHHH, qTo -- a cneKTpe ·Haomo~aeTcw . TonbKO ~oH (6e3 

HCKnKJqeHHH nH,Ka): x2 (17).=48,9J, CL=6· io-5
• 

OTCIO~a MOJKHO C~eJJaTb:· · 3aKJJKJqeHHe 0 TOM,. ;qTo ' cnyqafiHUH 

cTaTH~THqecKHH. au6poc B o6nacTH ·p;45+3;55) f3B/~ 2 - ·cneKTpa Mace 

. KOK+prr_;rr-:...CHCT~MLI ;_ja~oaepoH~eH. ' ' ,. .. 
s '. 

5. H3 -3a 6onbWHX HMny Jib cos OT ~eJJbHux qacTHU a coo&THHX · H3 

HHTepaana. (~~45+3 1 55) f~~/c 2 6neKT~~- ~ace' ~3yqaeMOH ·~~CTeM~ 
. . • '•, •. ·: + ' '. " 

H~eHTH~HUHpOBaHO no HOHH3aUHH npoTOHaMH H K ~Me30HaMH BCero 67. 
,. : I 

noJJOJKHTeJJbHO '·3apHJKeHHUX qacTHU scex rr -Me30HaMH 277. H 

OTpHUaTe.?ibHO l 3apHJKeHHUX 

B03MOJKHast nposep,Ka : Ha 

qacTHU. no3TOMY C~enaHa ~OnOJJHHTeJJbHast 

coc;TaB. 3apstJKeHHUX • qa~~HU ·a CODUTHSIX H3 

OOJJaCTH nHK~ ll BJJHSIHHSI ~a riHK KHHeMaTHqecKHX OTp~JKeHM~ H3BeCTHUX 

~H3HqeCKHX 3~eKTOB (13). 

H3yqeHHe pacnpe~eJJeHHH HMnyJJbCOB _OT~eJJbHUX 3apstmeHHUX qaCTHU 

no HHTep~a~aM cneKTpa . ~ace ~H~~e~u ·H~ . o'tsHapym'~'a'a~T· ~~KHX-n.~6'o 
aHOMan~a KO~H.qecTB~H~~~~ co~epJKaHHH H~eHTH~HU~poBaHHUX .. ' no 

HOHH3aUHH qacTHU .... B ' oonac~H niiKa no ;::paBHeHHJO .··~ . 6o~o~~MH 
.' '·' ;. : . ' ... · . : . , .. ' . . : 0 '+ - :.. : '·: "''' .: '. ·.;; .. ·.;·; .. 

HHTepsanaMH. H3 cneKTpa Mace K
5

K prr rr ( pHC. 5) DUJJH BuqepKHYTU 

· coouT.HSI, a KOTopux iinst KaMCH nonoJKHTeJJbHO 3a pstJKeHHOH qacTHUU 

HMnyJJbC OOJJbWe .. l;3 f3B/C, ~JJSI Kam~aH· OTpHUaTeJJbHO 3apstJKeHHOfi 

qacTHUU HMllYJJbC 6onbui~· 0, 7 f38/C ' ( CM. 'pa3~en '1 '. TeKCTa;) . ·To eCTb 

DUJJH auqepKHyT'u .. 'cotJUTHH, .r ~e no HOHH3a'uim . He.B03MOmHo . 6uno 

H~eHTH~HUHpoJiaT~ ~11'' O~H~ 3apstmeHHYIO qaCTHUy; Ha .pHC. 6a' 'rioKa3aH 

cneKTp, ocTaswH~cst nocne ·auqlpKHsaH•~~ ~nnpo~cH~au~st pacnpe~eneHHH 
De3 nHKa noKa3aJJa; qTo ,KOJJHqecTBO' c'TaH~apTHu'x OTKJJOHeHHH B nHKe 

Ha~ ~OHOM paBHO 9, 6, a·THOWeHHe ~HrHan/qJOH .:.;· ··2, 9: BliiJipKHBa~He H3 

cneKTpa coouT~fi. B itcno.pux He H~eHTH~HUHposaHa no ·HOHH3aUHH HH 
' - - - . ' • • ' ~-! -

O~Ha 3apstmeHHaSI qa.CTHUa, B np,e~(!~ax OWHDOK , He CHHmaeT 

cfaTHCTHqeCKOH,3HaqHMOCTH,C~rHana~ · 
. ~ ... . 0 . . :. . . 

TaK KaK B CODUTHHX C K -Me30HOM· C 3aMeTHUM 3~~eKTOM . 
. . . · ' s. .. '*+· ".·. *"" .......... . 

o6pa3yiOTCSI. ~sa. H3BeCTHUX pe3oHaHca- K (892) ·H K. (892) 1 npo-" 
. . . . . . .• . . . • ' *+ . . ;' .. . 

BepeHO BJJHSIHHe .. KHHeMaTHqecKoro .. OTpaJKeHHSI .K ,( 892) -pe30HaHca Ha 

Ha6mo~aeMun'. 'nH-~ a cneK;pe .. MCK°K+~rr..:rr_). · B cneKTpe ,. c'pHc. 5) . . . ' . ' s ' 
BuqlpKHBaJJHCb' COOUTHSI, . BOWe~wHe B 3HaqHMYIO. Ha~ ~OHOM ·oonaCTb 

*+ ' . ··. . '. ' ' 2 . 
K (892)-pe3oHaHca (0 1 80+0 1 95) f3B/c (pHc.1a). 3Ta npoue~ypa . . ··. .. -~ ' ' .. 
HCKJJKJqaeT He TOJibKO. CODUTHSI C K (892) 1 .HO , .H ~OHOBUe CODUTHH, 

K~Topux 3HaqHTeJJbHO: OOJJb~e pe30HaHCHU~: Ha" pH~: 66 noKa3aH cneKTp. 'r 
• ' • •. ~ . .• .• I ·"- . I ·• ' . . . . • • ' • • . • • • . ' . • • 

OCTaBWHHCSI nocne :B&qlpKHBaHHH. AUnpOKCHMaUHH pacnpe~eJJeHHH ·oe3 · 

miKa noKa3ana, .. ~TO .KOJJHqecTBO. CTaH~ap~HilX OTKnOHeHHfl' B nHKe Ha.zi 

II 
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PHc. 7. Pacrrpe.neneHH.R B3BeweHHbiX KoM6HHaUHH rro 3!fJ!fleKTHBHbiM MaccaM 
'·.· " ' . . ' 

B rrpe,nJIOJIO~eHHH B03MO~HbiX 1HIIOTe3 0 KOHeqHOM COCTO.IIHHH qacTHU ,nJI.II 

C06biTHH H3 o6~aciH D~~a '(3,45+3,~5) f3B/c 2 Ha.pHC.5. KpHBbl~- pe-

3YJibTaT~ arrrrpOKC~Ma~~H pac.rrlle,neJI~HH~ $yHKUHe~ EpeilTa-BHrHep~ ( 3) 

· .. > 

Ta6JIHUa 2 

Pe3yJibTaTbl arrrrpOKCHMaUHH .!flYHKUHeH EpeilTa-BHrHeBa 

CIIeKTpOB Mace (pH C. 7),. IIOCTpOeHllbiX B rrpe,nrroJIO~eHHH 

B03MO~H!.IX 1HIIOTe3 0. KOHeqHOM COCTO.IIHHH qacTHU ,nJI.R 

C06!.1THH H3 HHTepBaJia (3,45+3,55) f~B/t 2 crreK;pa 
0 + - - . . • . . 

M(K
5

K prr 1f ) (pHc.5) 

x2/ND 
Mace a., WHpHHa, 

rHrro;re3a CL 
~3BN2 M~Bjc 2 

' 
0 + + - -K
5

rr rr rr rr 0, 06/2 0,97 2598±73 825±281 

0 + + - -K
5

K 1f 1f 1f . 3, 23/5 0,66 2811±44 746±139' 

0++--
2813±47 KrrrrKrr 1,33/3 0,73 656±132 s ... 

··o + - "" 
3l8±43 K5 prrn; rr "3,84/5 0,56 3348±22 

. 
0 + - ·;.: 

K5 prr:K rr a;s1h 0,28 3494±23 433±52 
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\ 

. !fJOHOM paBHO 9, 6, .OTHOWeHHe CH1HaJI/!fJOH - 3,'0 .. BillqepKHBaJ;IHe . H3 
. . *+ . . . . 

CJieKTpa C06!.1THH C K {892)~pe30HaHCOM s·rrpe,neJiaX OWH60K He CHH~aeT 

CTaTHCTHqecKOH 3HaqHMOCTH CH1HaJia. 

n~K (pRe: 5) rrposepell . B · ·rrpe.ncTaBJ1eHHH . cm?KTpoB . 3¢!fleKTHBHbiX 

Mace . ,npyrHX B03MO~Hi>IX ··T~IIOTe3 · ci KOHeqHQM COCTO.IIHHH 3ap.R~eHH!.IX. 

qacTHU.' .ltJI.R.:co6!.1THH H3 06JiaeTH IIHKa ( e yqeTOM . ciUeHKH, HOHH3aUHH Ha . 

TpeKaX •:3ap.H~eHH~X' qaeTHU ·s ~Ka~OM· ~ KOHKpeTHOM C06!.1THH) ~HJIH' 

. IIOCTpOeHill .· CJieKTpill Mace B03MOiKH!.IX KOHKypeliTH!.IX '.· . I'HIIOTe3 .. 0. 

II.IITHqaeTHqHoM KOHeqHQM COCTO.IIHHH. Bee C'I!eKTpill WHpOKHe; 

ArinpOKCHMaUH.II CneKTpOB !flyHiUHeH (1) (nposepKa Ha "rna,nKOCTb")· He 

Bili.IIBJI.IIeT BHyTpH HX CTaTHCTHqecKH 3HaqHM!.IX''OC<;l6eHHOeTeH •. CneKTpill 

Mace. II.IITH HaH60Jiee BepO.IITH!.IX. KOHKypeHTHbiX·1HIIOTe3 (npe,nrroJiaraiOmHX 

yqaeTHe B rr-p""B3aHMO,neilCTBH.IIX Cpe,nH BTOpHqH!.IX.qacTHU~TOJibKO:,nsyx 

cTpaHH!.IX . qacTHU H o.nHo~o · 6~pHoHa): noKa3aH~ ;i:Ja•; pRe. 7a+7.n. :npH 

annpOKCHMaUHH cneKTpOB MeTO,nOM HaHMeHbWHX. : KBa,npaTOB . C06!.1TH.II 

rpynnHpOBaJIHCb B HHTepBaJiaX TaK·, qTo6!.1 B Ka~OM HHTepBaJie 

~OJIHqecTBO B3BeWeHH!.IX KOM6HHaUHH 6i>IJIO He MeHe~ 10. Ha pHc.7a+7.n H 

B Ta6JIHUe 2. npHse,neHill pe3YJIJ;>Tant:>aniipOKC~MaUHH: cneKTpOB_ !fJYHKUHeH 

Epei!Ta-BHrHepa ~aK !fJOHO~OH KpHBOA:: 
.. ; __ 

BW(M)~M;r R"[ (M2.;.~> 2+~';r;]:; ;. ·:p) 
' ,· .·~ .. ' '' ''' 

BHYTPH cneKTpoB oTeyTcTBYIOT eTaTHCTHqecKH • 3HaqHM:!.Ie oco6eHHOCTIL' :c 
,npyroif 'ciopoHLI; 'H3BeCTimx. r.ie30H.Hi>IX HnH 6apHOHH!.IX 'pe30HaltCOB ··[9] c 

nonyqeHHiliMH napa~eTpaMH He-f:~ ·; •: ,'·. · · >' '' ···.'J'i' :•·:~''·' 
'Ha' . pHC. 7e. IIOKa3aH 'crreKTp·: .ziJisi '• ·FHIIOTe3!.1. ! c ''. ·c·aM!.IM T·.R~eJiilll•l' 

ao3Moxtli!ir.i' ·KaaeqH!.IM coc'i-oHHHeM: • (K0pppK-n • crrei<Tp''!TaK~e·:· 'w!ipoKHif.:, 
. . . . ; . .. . . .. .. . s . . ..· . . . \.. . . . '" ., .. ; 
npoaep.ReM!.IH IIHK He HBJI.ReTC.II OTpa~eHHeM 4C-KaH3.Jia peaKUHH (FHIIOTe3a' 

. : , • , . : _ r. • . • _. < • ·• . • • , . , · . ~. l , .. ~-.. . . •. . •. .• •, ·- , 

e '4 ypaBHeHH.IIMH CB.II3H, Bee:·BTOpHqH!.Ie qaCTHUill' 3aperMCTpMpOBaH!.I B 

KaMepe;· ·· Hx 3!fJ!fleKTHBHa.ll ·i.facca ·.naniKHa 6!.1Th';''G.ii'H31dt ,·i<'~!'seiitiqHli~' 
..:'v's>;.s ,58 ;r3Bic2 )'.' · ··' ·:· ' ·: • '· ' 

TaKMM o6pa30M,. BJIH.IIHH.II KMHeMaTMtleeKiix :: o'I''pal!teHM~f:- H3BeCTHUX 
.... ' ·.• .. .. . . . . . . . . . .'·. ' ·. . : . 2 

!fJH3HqeCKHX 3¢!fleKTOB Ha IIO.IIBJieHHe IIHKa B' 06JiaCTW {3_',45+3,,55) f38/C 

cneKTpa Ma~c i<°K+prr-:-rr-:Iie·o6Hapy~eHo:': . •c: . . .. 
• ·S .. . . . . . . . ... ·. . ·. 

· 6. npose.nelia oueHia na'paMe-ipos eipyitTypl!i·~ s o6.iiacTH · Ma.cclll 
. 2. . . . .. ,.. . . .. ·.. .. ·'. .· .. 

3; 5 f3B/e , napaMeTpM3aUH.II · crreKTpa · (pMe. 5) nposo.nMnacb qepe3 

25 M3B/e2 Me'I'o.n~M HaHMeHbWHX. Ksa.npaTOB. 11cnoJib~OBaJiocb onHcaHHe 

q,o~a . 4JyHKUHeA < 1), cTpyi1-ypi>i'.:.: q,yliiuMeH EpeA:Ta-:-Bitraepa c 3)> rrpo­

HHTe~p~posaHHoH.BMee~e e' ¢YHKUMea'll~3pewelii:ISI:" 
' ·. · ' · · ' · F(M)=!Xsw(M:H·<1:.:o:)BG(M), 

; T ;'.' ~. . ·. :' ( 4) 

13. 

.. 



r.ne 

BW (M) = JBW (m) R (m) dm •· (5) 

;7'' 

no.n6HpanHcb napaMeTpH ~· rR' a~ nocKon&Ky .. ~YHKUHH pa3peweHHH,R(m) 

)lnH rpynnH ~:H3MepeHHHX co6HTHA He OllHCHBaeTCH HOpManbHUM 

pacnpe.neneHHeM, 'a 6nH3Ka K pacnpe.neneHHJO KowH HnH . EpeRTa-BHrHepa . 

[i2], OHa·, B3HTa B .BH)le cyMMH ~YHKUHH pa3peWeHHH )lnH OT)lenb,HUX 

co6HTHH B : o6nacTH : cTpyKTypu c y'leTOM Be coB. ll>yHKUHH pa3 peweHHH 
. . J 

.nnH oT.nen&Horo co6HTHH. B3llTa B BH.lle HOpMan&Horo pacnpelleneHHll c 

)lHCnepcHeA, COOTBeTCTBYJOllleH TO'IHOCTH H3MepeHHll co6HTHll. . 3HatJeHHll· 

nonyqeHHHX napaMeTpOB paBHH: ~=(3521±3) M3B/c
2

, rR=(6~~1 ) M3B/c
2

.· 

OUeHKa ce'leHHH o6pa30BaHHll ·CTpyKTypll .naeT. (15±3) MK6 .• 

BBe)leHHe orpaHH'IeHHH (2) Ha OT6op C06HTHH B cneKTp Mace .CH~ 
0 + - - ·•. 

CTeMH KSK prr rr· HeCyllleCTBeHHO H3MeHHnO pe3yn&TaTH OUeHKH napaMeT~ 

poB cTpyKTypu, .nonyqeaaue B pa6oTe [1). 

OCHOBHUe pe3yn&TaTU 

. " ·~ 

1. B rr-p-B3aHMO)leHCTBHllX npH 16 r3B/c, B HHTepBane (3,45+ 

3,55) r3B/c2 cneKTpa 3~eKTHBHHX Mace K°K+,prr~rr~-CHCTeMU Ha6nJO.naeT-
. ·. ' '· s . ·. ' 

Cll llHK C KOnH'IeCTBOM CTaH,llapTHHX OTKnoHeHHH Ha)l ~OHOM 6onee 5 H 

OTHOWeHHeM , CH&Han.(~OH -. 0, 9. . : . .' ;; .," 

2. AHaJIH3 KHHeMaTHKH· llOKa3an, 'ITO. Ha ypoBHe BepOHTHOCTH· 
. . .' '-6 . . ' 

cJiy'laHHOI'O CTaTHCTH'IeCKOrO BH6poca 4 ·10 . B C06UTHHX· H3 o6,JiaCTH 

llHKa ( B OTJIH'IHe . OT . OCTaJibHOrO cneKTPil;) 06HapyJKeHa: OC06eHHOCTb 

yr JIOBUX pacnpe.ne~eHHH CHCTeMH,' • KOTOp,all MOJKeT 6HTb CBll3aHa C 

MexaHH3MOM .o6pa3oBaHHll.H.pacna.na HeRTpan&Horo 6apuoHa. 

, :,n3. 9Ta oco6eHHOCTb. yrnoBax .. pacnpe.neneHHH! no3BOJIHJia BBeCTH 

orpaHH'IeHHll . Ha OT60p C06UTHH B. C!l_E!KTp f,!aCC H yMeHbWHTb ~OH, 

( KOJIH'IeCTBO CTaH,llapTHUX OTKJIOHeHHH B llHKe Ha)l ~OHOM -npH 3TOM 6one.e· 

10, OTHOWeHi!e CUrHa,n/~OH - 2, 5) ., , 

4. llOCKOJib Ky. B. C06UTHllX H3. 06JiaCTH nHKa H)leHTH!fil:IUHpOBa,lla . 

MeH&Wall 'laCTb 

TeJibHUe. TeCTa. 

BTOpH'IHUX 3aplllKeHHUX ,_ 'laCTHU, npoBe)leHH, )l0llOJJHH.7. 

llpOTHBOpe'IHH rHllOTe3e 0 COCTaBe qa~THU HEJ. HaH)leHO. 

BJIHllHHll -KHHeMaTH'IeCKHX o_TpaJKeH_HH H?BeCT~UX .~H3H'IeCK~X 3~eKTOB Ha 

llOllBJie~He llHKa He o6HapylKeHO ~ . , <i • 

5 •. OcTaeTCH _npe.nnonoJKeHHe, 'ITO ~HK llBnlleTcH yKa_3aHHeM .. a.a 
. " 2 . 

CYllleCTBOBaHHe HeHTpaJibHOro 6apHOHa C MaCCOH (3521±3) M3B/C... H 

WHpHHOH (6~~1 ) M3B/c2 , Ko;ropUH _o6pa~y~:~si. ~ .UeHTpa~~HOH .. o6JJa.CTH 

14 

rr-p-B3aHMO)leHCTBHH npH 16 r3B/C C ce'leHHeM (15±3) MK6. 
H pacna.na-

eTCH. Ha K~K+prr_rr_ -qacTHUU. . 

'B pll.ne pa6o.T [14] o6cyJK.naeTCH B03MOlKHOCTb cyllleCTBOBaHHll 6apH-. . . ' . 
OHHUX CTpyKTYP MaJIOH WHpHHH, KaK llllTHKBapKOBHX CHCTeM, cpe.llH npo­

. .llYKTOB pacna.na .KOTOpUX eCTb CTpaHHUe qacTHUU., l1HTepnpeTaUHll o6Ha­

;pyJK'ekHOH ·. cTpyKTYP~. Tpe6yeT ~HaJJH3~ .nononH~TenbHHX · n~n-epHMe~-ianb-
• ' • • • _, ' ~ -~ .. ,. > ' • ' • ' • , •• 

; ' 

HUX . .llaHHUX. 

ABTOpU 6naro.napllT UEPH 3a npe.nocTaBJieHHYID B03MOlKHOCTb pa6o­

T~Tb ,c .. ~oTpcl:iHMK~MH o.6nytJeHHll ri- -Me3oHaMH npi-1 '16. r-~B/c .nayxMeTpo-
-- . '· -··· . ''• .. -

BOH BO.llOPO.llHOH, ny3apbKOBOH KaMepa. 3a noJie3HUe o6cylK.lleHHll Ha pa3.:.. 

HU~; ~Tanax pa6o1-il · aaTopu ,6nar6.na~HH :~H. AHrenpay, ..... 11>. KoTa'po6aJO, 

A: .n.'MaKapeHKOBOH, E:A: lllax6a3·ll~Y, C.10. UIMa~oay: . . . ;.·. 
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