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CTPAHHOro ME30HA C MACCO:ti 1627 M3B/c2 
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B rr-p-B3aHMO,lle8CTBHHX npH 16 r3B/c 6uno nonyqeHO yKa3aHHe Ha 

cywecTBOBaHHe CTpaHHoro Me3oHa c Mano8 wHpHH08 B o6nacTH ~accu 

1,63 r3B/c2 [l]. B HaCTOHWe8 pa6oTe aHanH3 3KCnepHMeHTanbH0:0 Ma

TepHan'a npo.nonlKeH, Bile.neHu orpaHHqeHHH Ha Beml'ttHHy o·wH6oK H3MepeH

Hblx TpeKOB H ,UOCTOBepHOCTb H~eHTH~HKaUHH 3aperHCTpHpOBaHHblX qac

THU, c,nenaHbl ·aepoHTHOCTHble oueHKH 3~~eKTa, npoBe,lleH aHaRH3 pe3ynb

TaTOB .pa6oT no H3yqeHHto' pe3oHaHCHblX COCTORHH8 CTpaHHUX Me30HOB B 

.npyrHx 3KcnepHMeHTax. 

1. 'Pa6oTa BblilORHeHa Ha 6a3e 

MeTpOB08 BO.llOPOJlH08 ny3blpbKOB08 

qKe rr -Me30HOB C HMnynbCOM 16 

xapaKTepHCTHKH CTpaHHHX qacTHU 

3KCnepHMeHTanbHUX ,llaHHblX C JlByx

KaMepu UEPH, 3KCilO~HpOBaHH08 B ny-
" ' 

r3B/c. HHKRl03HBHble H 3KCKRl03HBHble 

B rr-p-B3aHMO,lle8CTBHHX npH 16 r3B/C 

AHanH3HpOBanHCb 

A-ttaCTHU8MH: 

tteTupexnytteBble co6HTHH C 3aperHCTpHpOBaHHblMH 

rr-p ➔ K~h+h+h-h-x0 , (~) 

rr-p ➔ Ah+h+h-h-x0 , (2) 

r.ne h+, h- ~apH*eHHble ttaCTHUbl, x 0 _- yneTeBWHe,He3jper~~TpHpoBaH

Hble B KaMepe He8TpanbHUe, ttacTHUH, o6pa6oTaHo 125000 cTepeo~oTorpa

~H8, 'BU,lleneHo 2732 co6blTHR THna (1), (2). Cpe,llH HHX - 99 co6unrn c 

'Hepa3,neneHHblMH K~/A-ttaCTHUaMH. B'oTnHqHe OT [l], B aHanH3e 3T08 

pa60TH yqacTJIOBano 1684 co6blTHR C OJlHHM O,llH03HaqHo HJleHTH~HUHpo

BaHHblM K~-Me30HOM'H 949 co6blTH8 C OJlHHM 0JlH03HattHO HJleHTH~HUHpO

BaHHUM A-rlinepOHOM .. Co6UTHH C Hepa3,nen~HHblMH K~j A-ttaCTHUaMH yttHTbl

BaRHCb npH BBe,lleHHH nonpaBOK B ceqeHHH . .nnH Bcex co6blTH8 BHqHcneHbl 

Beca. Beca yqHTuBatoT cpe,nHtoto ,nnHHY npo6era Kos(A) .no pacna.na, noTe-
o I • -

pto Ks(A) B6RH3H TOqKH nepBHttHoro rr p-B3aHMO,lle8CTBHH H 3a npe.nenaMH 

3~~ekTHBHoro o6'b~Ma KaMepu. Cpe,llHH8 Bee co6blTH8 c K~➔rr + rr- HRH c 

A➔prr- paBeH 1,13. 

TIOHCK B03MOlKHblX pe30HaHCHblX COCTORHH8 qacTHU IlpOBOJlHRCH B pac

npe,ne.neHHSIX KonaqecTBa B3BeweHHUX K~M6HaauH8 no HHTepa~naM 3~~eK

THBHblX Mace CHCTeM BTOpHqHl,IX qacTHU, TipH nbcTpoeHHH cneKTpOB 3~

~eKTHBHUX Mace 3_ailaaanacb rHnOTe3a O K~HettH0!-1 COCTO,HHHH 3apHlKeH_HblX 

qaCTHU, BXOJlRWliX B H3yqaeMyto CHCTeMy, 3apHlKeHHUM. qacTHUaM H3 CH

CTeMli npHnHCHB8.RliCb COOTBeTCTBYlOWHe rHilOTe3e Maccu .. .nnn ,yMeHbWeHHH 

~OHa B cneKTpax Mace CHCTeM BTOpHqHHX qacTHU HCil0Rb30Banacb B~3y

ahbHaH oueHKa HOHH3aUHH HB TpeKak, npH KOTOpo8 penepHHM Tpe~oM HB-
' - . + 

RHRCH TpeK nepaHqHoro IT -Me30Ha. CqHTanocb B03~0lKHblM pa3,nenHTb rr-, 

K±-Me30Hbl C liMnynbcaMH JlO 0,7 r::1B/c, rr+,K+ -OT~OTOHa,llO 

1,3 rsB/c;B oTnHttHe OT [l], .nnH noauuieHHH aa.n!'!~H~CTH nonyqeHHblX · pe~y-
,....-.... · ~ 
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JlbTaTOB BBe.neHo orpaHHqeHHe Ha TOqHOCTb H3MepeHHl,IX HMnyJibCOB BTO

pHqHl,IX qacTHU. H3 aHaJIH3a 6UJIH HCKJIIDqeHU BTOpHqHue qacTHUU C OTHO

CHTeJibHOJ:i OWH6Ko_ll HMnyJibCa fip/pl010% ( .nm1 BTOpl!qHux qaCTl!U B 3KC

nepl!MeHTe <fip/p>=2,5% ). 

MeTO.UHKa o6pa60TKH cneKTpOB 3¢¢eKTHBHUX Mace H pe30HaHC0B B 

3TOM 3K~ITepHMeHTe ITOKa3aHa B pa6oTax (1,6,7). 3Ta MeTO.Ul!Ka CTaH.na

PTHa, HCITOJ!b3yeT OnHCaHHe ¢oHa rJia.UKOJ:i ¢YHKUl!ell, pe3oHaHC0B - ¢yH

KUHell BpellTa-BHrHepa, ITpOHHTerpHpOBBHHOll BMeCTe C ¢YHKUHell pa3pe

weHHH. napaMeTpH3aUHH ITp0BO.Ul!TCH C IT0MO!llbID MeTo.na Hal!MeHbWl!X KBa,n-

paTOB. AHaJIH3 3KCnepHMeHTaJibHOro MaTep11a11a C 11.neHTl!¢1!UHpoBaHHUMI! 
. I ' 

K~-;A-qacTHUaMH B qeTupsxnyqeaux co6UTHHX noKa3aJI, qTo B 3THX npo-

ueccax H3 H3Be_CTHUX pe30HaHCOB o6pa3yIDTCH K*t(892) I! ~j:(1385). no

nyqeHHUe napaM_eTpU 3THX pe3oHaHCOB [ 1, 6, 7] B npe.nenax 0W1!60K co

rJiacyIDTCH C Ta6n11qHUMI! [ 8]. 3TO ITO.UTBepxc.naeT· Ha,nSllCHOCTb MeT0.Ul!KI! 

3KcnepHMeHTa Hero o6pa60TKH. 

2. npoae.neH aHaJil!3 cneKTpOB 3¢¢eKTHBHUX Mace Kmrr-Cl!CTeM C no-

HCKOM CTpaHHUX Me30HOB, npo.nyKTU pacna.na K0Topux - Ko (HJIH Kt) I! 
+ s 

HeCKOJibKO rr--Me30HOB. 

Ha pHc.la CITJIOWH0J:i JIHHl!ell noKa3aH 
0 + -

K5 rr rr -cHcTeMu H3 qeTupsxnyqeaux co6uTHJ:i 
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crreKTp 3¢¢eKTl!BHl,IX Mace 

C 3aperHCTpHpOBaHHUM K~-

1,5 

PHC.1. Pacnpe,neJieHHH B3BeWeHHUX KOM6HHaUHll" ITO 3¢¢eKTHBHUM MaccaM 

Kmrr-CHCTeM: a) K
0
rr+rr- ~ ITpoueccax C 3aperHCTp1!p0BaHHUM K 0-Me30H0M, 

O + -
5 

· 2 O + 5 - 2 
_ITYHKTHp - Ksrr rr .UJIH KOM6HHaUHll c 850 M3B/c s M(Ksrr) S950 M3B/c 
6 + + - - - - + + 0 + + - - . 
)·K rr rr rr +K rr rr rr +K rr rr rr rr a npoueccax c 3aperHcTp11poaaHHUM 
0 + + - + - - s ' . 

K5 ; B) K rr rr +K rr rr B ITpoueccax c 3aper11cTpHpoaaHHUM A-r11ITepoHoM. 

Me30HOM. B o6JiaCTI! _( 1160+1560) M3B/c 2 Ha6JIID,naeTCH Wl!p0Kl!ll MaKCl!-

MyM. 3Ta 06.nacTb Q - 06JiaCTb Mace 1!3BeCTHUX Wl!p0Kl!X pe30HaHC0B ' . ' * . * . 
K1(1270), Kl(l400), K (1410), K2(1430). HeK0Topue 113. _3Tl!X pe30HaH-

COB, II0-Bl!,!l~OMy; .nell~T~HTeJibHO o6_p~3YIDTCH B H3y_qaeMUX .npoueccax. 

2 

) 

*+ -npoaepKa pa3JIHqHux cxeM pacna.na (K (892)rr, K*-(892)rr+, K~po) BU

M3B/c2 I! 1430 M3B/c
2

• .nen~eT OT.ne.JibHue' CTPYKTypu B o6JiaCTH 1300 
. *+ _,, 

Hanpl!Mep, Ha PHC.la nyHKTHp0M noKa3aH CITeKTp co cxeMOll K (892)rr, 

r.ne 850 M3B/c 2 s ~(Ko~+) ~ 950 M::1B/c
2

• Bu.nenHeTCH ·0611acT~ Mace 
. -- . . s ' ' 

K1 (1270)-pe30HaHca, . , 

KpoMe' WHpOKoro M3.KCHMyMa, B o6naCTH 1600+1680 M3B/c 2 cneKT-. . o· + ;.. ' -'; - - . - . -_ 
pa Mace K rr rr ,(pl!c. la) Ha6JIID,naeTCH Y3Kali CTPYKTypa. Cpe,nHee 3KC-

' S , ·1 ., : , ,, ,· , , ., , ~. · . 

nepHMeHTaJibHOe pa3peweHHe 3¢¢eKTHBHl,IX Mace B 3TOJ:i o6JiaCTI! paBHO 

(13,9t0,;)· ~3B/c
2

. IlOCKO~bKY CJieBa
1
~T CTpyKTyp1,1 qepe3 HH~~pBaJI B 

2 . ' ' ' " . • 
40 M3B/c HaqHHaeTCH o6JiaCTb Mace H3BBCTHUX WHp0KHX pe36HaHCOB, 

'l ~ . . ~ 

oueHKa. cywecTBoBaHl!H ::1cpqieKTa a 0611acTH cTpyKTypu npoae.neHa cne,nyID-

WHM o6pa3~~- ' ' . ' , . 

'C.neJiaH0 npe,nITOJ!OllCeHl!e O CJiyqallH0M CTaTHCTl!qecKOM xapaKTepe 

n11Ka B_ ·0611a'~;I! 1600+{680,. M7B/~2 : C yqaToM CTaTHCTHqecKHX OWH60~ 

OTKJI0HeHl!e KOJIHqecTBa KOM61!~:1UHll ll, 3TOJl 0611acT11 OT_ cpe.nHero B3Be

weHHoro KOJil!qecTBa KOM61!Hau~~. Bl,l~l!CJieHHOro no coce.nHl!M Cl!MMeTpHq-

HUM t'iOKOBUM ~HTepBaJiaM B 80 M3B/c
2 

•• xapaKTe'pH3yeTCH BeJIHqHH08 
.: . •• • ·,i - ' ' l, ' • .- . < 

2 -4 
X -,( 1) =12, 17, ypOBHeM .U0CTOBepHOCTH CL=5, 8 ,_10 . . Bep0HTHOCTb TaKo_ro 

cnyqaJ:iHoro CTaTH,CTHqecKoro au6poca (9) Ha HHTepaane 240_ M3B/c2 B 

o.n~oa_ H3_ TpS; ,y~a;aHHUX Hqe,~/go 80, M3B/c
2 

paBHa P"'CL•3"'2: 10~
3

• 

C,neJiaHO ITpe.nnoJIOllCeHHe ,, o_ CJiyqaRH0M CTaTHCTHqecK0M xapaKTepe 

npoBaJia1, B o6~aCTH 1520+1600 M3B/c2 . C yq~TOM CTaTHCTl!qecK~x-··OWH-

6oK OTKJIOHeHHe KOJIHqecTBa KOM6HHaUHll B 3TOJ:i o6JiaCTH OT. cp.e.n_J:!ero 

B3BeweHHoro KOJ!Hqec,aa KOM6HHaUHll, Bl,lqHcJieHHOrO ITO cocenHHM CHM

MeTpl!qHl,IM 6~~0B!,IM l!HTepaaJiaM _ B. 80 M3~/c 2 , , xapaKTepH3ye;c~ BeJil!qH-
\ 2. - . . - - . --4 . - ·-, . ' . 

HaMI!: X (1)=13,55, CL=2,3:10 • BepOHTHOCTb TaKoro CJiyqaJ:iHoro, CTa-

Tl!crnq~cKoro , OTKJIOH~Hlrn . H~ HHT~pBaJie, 240_ M3B/c2, ,B onH"all I!~ TpSX 

HqeeK no 8_0 -M3B/c 2 paBHa .. po,_ CL·3~1·10-3 •.. 3TH -p~;Y~bTaTU .na~H oc-
•• • ' • • < ~ • ' • '•' ,- ' • • • ' ... .., • "· • • 

HOBaHl!e .UJIH npo.nonxceHHH HCCJie,noBaHl!ll. - -- . - - - - - -- - . ~-b + -
lla/!~Hellll!e,e H~yqeHHe CHCTe_Mu_ K5n: rr,; .rr~,Ka~_ano. ,_, . qTo. pacITpene11e-. 

Hl!H .no 3¢¢eKTl!BHUM MaQCaM .nJIH acei npyrHX B03MOllCHl,IX r11n0Te3 0,3a-
' ., • , ., ' • • • ,. - • ,,_ ·- ' , ~. • '.. •• • ' - ~ •• "'· ' • • ~ • • : • • > • • .. • ', •' _,. • • ' •••• 

pHllCeHHU_X qa_CT.1f~li_X 3T0_8 TpS~qacTHq_HO'l ,_Cl:f_CTe111,1_ C yqSTO,M Q_UeHKH HO_HH-::, 

3aUHI! Ha ,Tp~K_a,x , ( C ~aMeJ:!Oll M_a_cc IT_HOHQ_B_ ~ pa_cqS_Tax Ma,ccaMH qacTHU 
+ - . . ,:. . 

K-, P., p ) H_e_ HMe_IDT CTaTHC'J'.Hq_eCKH 3,Haql!MU_X oco6eHHO_CTell H_ ITPHBO.UHT 

K Hcq_e3_HoBeH,HID, ITli,Kli,,_ a He, ~ ero c.na1:1ry. CTpy1nypa ycToltqHaa,_ ITp11 
*+ . , 

ITPO.Bep;e,. OTpa,~eHHll ~ - ( 89.2 ).-~e.:w.Ha_H.~OB_. A,HaJIH3, noKa3aJI O_TCYTCTB 11,e 

HBHU_JI; KaCKa.UHUX. pa_cnanoa, CTP}'.KTY,pU., c:i;pyKTypa He, HB.JIH_eTCH ITponyK-: 

TOM pacn~,na' ·•KAKHX,-:-JIH60 ,npyn1x, pe3oHaHCO~, BUHB,JieHHe KO~OJ.lUX, BC>3,-:, 

MOllCHO, H_a. naHHOI,\, 3,Kcn,epHMe_H."I;'aJib_HOM Ma,TepHaJie. He tt,a_ll.qeH,o. Y,~8,3_a_ll_HH, 

Ha COBMeCTH0e_ p_oQeHHe, CTPYKTypu C. ,npyrHMI! B03MOllCHl,IMK pe3oHaHCaM.H. 

3, 



Ha 3TOM JKe ~aTepHane B 'leTup~xn~qesux co6UTHHX c 3aperHcTpH

poBaH~UM K0-Me30HO.M paCCMOTpeHU .llpyrHe Kmrr-CHCTe~u· .. ,. Ii o6nacTH 
. s ·. 2 . + +· - - • - - + -+ 0 + + - -

1600+1640 M3B/c cneKTpoB Mace K rr rr rr, K rr rr rr, K
5

rr rr_ rr rr -

cHCTeM Ha6n10,llaeTcH oco6eHHOCTh. 'cyMMapHull: cneKTp · 3TH,x_ cHcTeM noKa-

3aH Ha pHc.16. Cpe,llHee B3BeweHHOe 3KCnepHMeHTaHbHOe pa3peweHHe 3cp

q>eKTHBHhIX Mac~ B 06m1crn OTMe11enno:ii: oco6ennocrn paBHO (10,3 ± 0,3) MsB/c2
• 

0TKJIOHeHHe . KOJIH'leCTJ:iii KOM6HHa,UH:ii: ~- o6JI~cTii' 1600 +1640 MsB/b2 

OT ·cpe,llHero · B3Bemennoro KOJIH'leCTBa KOM6HH~UHH, ·Bhl'IHCJieHHOro 

no coce,llHHM CHMMeTpH'IHUM 60KOBUM HHTepsanaM B 

pH3yeTc~ sen~'IHH~~H: :i:2 (1) =11, 8, CL=6, o'-10-4 , 

40 M3B/c 2 : . xapaKTe
P:e2•l0-3. . 

' ' ' ' 'T '.. . ) 
nponepKa ·noKa3ana, 'ITO pa3JIH'IHUe cxeMu pacna,lla Ha6n10.llaeMoll: 

Y3KOll: CTpyKTypu npOHBHHIOTCH B pa3HUX co6UTHHX. Il03TOMY HeT B3aHMi 
,,, • l '. (, •;;; 

Hora BHHHHHH Ha 3Ha'IHMOCTb CTPYKTypu B OT.lleHbHUX cneKTpax Mace. 
. . -:: . 0 + - . 

HanpHMep, BU'l~pKHBaHHe H3 cneKTpa Mace K rr rr co6UTHA, BOllie,llWHX B . . . s ...... 
o6naCTb i600+1640 M3B/c 2 cne·K,Tpa Ha pHC. 16'. He CHHJKaeT 3Ha'IHMOC-

.... . . .. . .. ' 2 . ; .· .l .•• 
TH CTPYKTypu B HHTepsane 1600+1680 M3B/c cneKTpa Ha pHc.la. 

. · npoBe,lleH noHC~ 3TOll: CTPYKTypu B '1eT'up~xny'leBh!X
0 

'co6h!THHX C 3a-
. . 2 ' 

perHcTpHpOBaHHUM'A-rHnepOHOM. B o6naCTH 1600+1680 M3B/c- cneKT-

poB Mace CHCTeM K+ rr + rr-, K+ rr-rr-: Ha6HIO,llaeTc'H oco6eHHOCTb', CyMMapHUll: 

cneKTP 3THX CHCTeM noKa3;i Ha p~c.1~. Cpe.llHee B3B~weriHoe 3KCnep~

MEiHTaHbHOe pa3peweHHe 3cpcpeKTHBHUX Mace· B o6nacTH Ha6nIO,llaeMOll:. oco-

6eHHOCfH paB~O (15~7±0,5) M3B/c 2 . OTKHOHeHH~ KOHH~eCTBi koM6HHaUHA 

13· ·•o·6JiacTH 1600+1680 MaB°;c 2 'OT cpe.nHero B3BeweHHoro 'KonH'leCTBa 

KOM6HHaUHll:, BU'IHCHeHHoro no coce,llHHM CHMMeTpH'IHUM 60KOBUM ,HHTepsa

naM B 80 MaB/c 2 • xapaKTepH3yeTcSI BeHH'IHHaMH: x2 Cl) ,;,13',4, CL= 

2,5•10-4 , P:el•l0-3 . YKa3aHHUe CXeMU pacnami· Ha6HIO,llaeM
1
0ll: CTpyKTypu 

npOHBHHIOTCH B pa3HUX ~06UTHHX. 

YKa3aHHH Ha 'cymecTBOBaHHe Y3KOA ME!30HHOll: CTPYKTypu. B o6nacTH 

Maccu 1,63 f3B/c 2 ( C 3HeKTpHqeciHMH 3apH,llaMH O,+,- )' nonyqeHU B' 6 

cneKTpax 3cpcpeKTHBHUX Mace Kmrr-CHCTeM. KaqeCTBeHHO OTMelleHO, ' '!TO C 

yMeHbllieHHeM 3KCnepHMeHTaHbHUX pa3peweHHll: 3cpcpeKTHBHUX Mace 'cHCTeM B 

o6iiacTH CTPYKTYPhl 3KcnepHMeHTaHbHaH ·wHpHHa CTPYKTYJ)ll :yMeHJ,waeTCH. 
.. , . 0 + - . . . ' 

H3. cneKTpa Macc·K
5

rr rr, noKa3aHHoro Ha pHc.la cnnowHoll: HHHHell:, 

HCKHIO'laHHCb KOM6HHaUHH, B KOTopux BTOpaH 'nonoJKHTeHbHaH qacTHUa h +, 

o6pa3yKJmaHcH B npouecca·x (1) H •conpos·oJK.lla10maH 06pa3osairne cHcTeMu, 
- . + + . . -

no HOHH3aUHH H,lleHTH¢HUHpyeTCH'KaK rr HHH K. DpH· 3TOM yMeHbWaeTCH 

o6mee 'IHCHO KOM6HHaUHll: B ·pacnpe,lleneHHH, HO 6onee 3aMeTHO yMeHhllia

eTCH 'IHCn<f'KoM6HHaUHA ·s nHKe Ha.ll cpoHoM. B npe.llnonoJKeHHH Toro, '!To" 

B'npotieccax (lf!BTOpaH qacTHUa ·c nonoJKHTeHhHUM 3ipH.llOM;· conpOBOJK
,llaIOmaH . 'o6pa30BaH!{e CHCTeMU .K~rr+ rr-: 5iBnHeTCH npoTOHOM:"( .. C 

oueHKH HOHH3aUHH Ha TpeKax ), nHK B HHTepBane 1600+1680 

4 

Y'l~TOM 

M3B/c 2 

·g 

r 

~ 

yMeHbwaeT CBOIO 3Ha'IHMOCTb Ha 25%. HeT npoTHBOpe'IHH TOMY, '!TO CTpy-
. ·.. + + ' . 

KTypa 06pa3yeTCH B conpOBOJK,lleHHH K HHH rr. IlO-Bli,llHMOMY, KaK CBH,lle-

TeHbCT_BYIOT OCTaHbHUe 5 npOHBHeHHA CTPYKTypu B o6nac;H 1, 63 f3B/~ 2 , 
'. . ··« 0 + - . ·, . . 

nHK B cneKTpe Mace K
5

rr rr 6onhwell: qacTbIO o6p_a3yeTCH B npoueccax c 

nep~3apH.llKOll: HYKHOHa. 

3. CyMMapHUll: cneKTp 3cpcpeKTHBHUX Mace WeCTH Kmrr-CHCTeM, B KO-
. . . .' ,. '; 

Topux OTMelleHa CTPYKTypa, noKa3aH Ha pHC.2a. OTKHOHeHHe KOHH'leCTBa 

KOM6HHaUHll: :B -·~6nacT~ cTpyKTypu 1600+1680 M::i'a;c 2 oT cpe.llHero 

B3.BeweHHOro KOHH'leCTBa KOM6HHaUHA' BU'IHCHeHHOro no coce,llHH~ °CHMMe-
. . . . . 2 , .. 

TpH'IHUM 60KOBUM HHTepsanaM B 80 M3B/c , xapaKTepH3yeTCH BeHH'IHHa-

MH : x 2 ({)=3i,1, CL=l,8·10-8 , P~5-•lo-8 .' AHaHOrH'IHO, OTKHOHeH~e B 

o6nacTH nposana 1520+1600 'i.ia.B/c 2 xapaKTepH3yeTcH senH'IHHaMH 
2 . . . . ' . ' -6 -6 . . . . 

X (1)=22,4, C:L=l,9·10 , P:e6•10 • 

a t II• 0 
I 

'tOQ 

~ 
~ ,_ ... 
0 
ci 200 ..... z 

ftv .l~ 
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I I I I I 
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PHC.2. CyMMapHUe pacnpe,lleneHHH B3BeweHHUX KOM6HHa~~~. no, 3cpcpeKTHB

HUM MaccaM Kmrr-CHCTeM: a) 6e3 orpaHH'leHHll:, 6) c orpaHH'leHHHMH (4). 
. . • 2 

DoKa3aHa annpOKCHMaUHH npHMOll: HHHHell: c waroM 20 MaB/c. yqacTKa 

cneKTpa (1520+1760) M3B/c 2 ~-HCKHIO'leHHeM nHKa. . 

. . 2 . 
MeTO,llOM HaHMeHblliHX KBa,llpaTOB c waroM 20 M3B/c npoBe,lleHa an-

npoKCHMaUHH yqacTKa cneKTpa Mace Ha HHTepsane-• 1520+1760 M3B/c 2 

cpyHKUHell: BH~a 

BG(M)=C(3)+C(l)·M+C(2)•M2 , (3) 

r,lle M - 3¢¢eKTHBHaH Macca, C(i) ---no.ll6HpaeMue-·napaMeTpu. AnnpoKcH

MaUHH 6e3 HCKHIO'leHHH nHKa xapaKTepH3yeTCH BeHH'IH~aMH: x 2 (9)~32,7, 

CL=l, 5·10-4 • .AnnpoKCHMaUHH c HCKHIO'leHHE,!M nHKa npHBp.llHT K x 2 (5) = 

6,7, CL=0,24. B 3TOM cnyqae, B npe.llnOHOJKeHHH Hynesoll: r-HnoTe3U 

( Ho: B HHTepsane 1600+1680 M3B/c2 HeT pean.hHOr_o ¢H3H'leCKO,O .. 3cp

cpeKTa [9) ). KOHH'leCT_BO CTaH,llapTHUX OTKHOHeHHA B nHKe Ha.ll cpoHOM pa

BHO 8,0, 
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AnnpOKCHMaUHR' npRM00 JJHHHe0 BMeCTO \!JYHKUHH (3) 6e3 HCKJJIDqeHHR 

nHKa Jia~T: :?(10)=44,5, CL=5,2·10-6 • AnnpoK:CHMaUl!R C HCKJJIDq~HHeM 

IlHKa (noKa3aiia H~ pi!c.2a) npH~OJIHT K x2 (6)=6,8, C:Ir,,0,34. B 3TOM 

cnyqae . KonHtiecT·eo cTaHJiapTHl,IX OTKnoiieHHR e nHxe' HaJI \!JOHOM pa

BHO 7,6. 

CJieJJaHa oueHKa napaMeTpOB CTPYKTyp1,1. napaMeTpH3aUHR Ha yqacT

Ke cneKTpa 1520+1760 M3B/c 2 npoBO,llHJJaCb qepe3 20 ~3B/c 2 MeTOJIOM 

HaHMeHbWHX KBaJipaTOB. 11cnoJJb30BaJJOCb onHCaHHe \!JOHa '\!JYHKUHe0 (3), 

CTPYKTyp1,1 - <PiHKUHe0 6pe0Ta-BHrHepa, ripoHHTerpHp6aaHH00 BMeCTe C. 

(JlyHKUHe
0

8 'pa3peweirng (6, 7]. CpeJIHee B3BeWeHHOe pa3peweHHe no 3(fl(JleK-
• '· ·. . . 2 

THBHl,IM Ma_ccaM JIJJH Kmrr-CHCTeM B o6JJaCTH nHKa ( pHC. 2a) - 14 M3B/c . 

no p~3YJJh~iTaM ?apaMeTpH3aUHH OKa3aJJOCb, qTo 3HaqeHHe 3KCnepHMeH

TaJJbH00 OWH6iH ~HPH~l,I ~ipyKTyp1,1 6onbwe, qeM iHaqeHHe caM00 WHPHHl,I: 
2 +14 

3HaqeHHR nonyqeHHl,IX napaMeTpOB paBHl,I: M=(l627±4) M3B/c , r=(12_12> 

M3B/c 2 . CeqeHHe o6pa30BaHHR K(l627)o±_CTPYKTyp1,1 B qeT1,1p~xnyqee1,1x 

C061,1THRX CK~. A -qacTHUaMH B rr~p-B3aHMOJie0CTBHRX npH 16 r3B/c pa

BHO U=(48±10) MK6. 

npOBeJieHa oueHKa o6naCTH rr-p-B3aHMOJie0CTBH0, e' KOTOp00 o6pa-
'). 

3yeTcR cTpyKTypa. nnn'3Toro cneKTP Mace, noKa3aHHl,l0_Ha pHc.2a, 

cTpOHJJCR e OTJieJJhH1,1x' HHTepBaJ!aX nepeMeHH00 XF=2p~/i/s, · rJie p~ -

npOJIOJJbHl,10 ~MnyJJbC Kmrr-cHCTeM B C.U.M. rr-p-B3aHMOJie0CTBH0, VS -
nOJJHaR 3HeprHR rr-p-B3aHMOJie0CTBHR. CTpyKTypa 06pa3yeTCR B 06JJaCTH, 

6JJH3K00 K ueHTpaJJhH00: -o, 4:SXF<O ~ 54. npoeepKa pacnp~JieneHH0 no PT 

noKa3aJJa, qTo CTPYKTypa 06pa3yeTCR C nonepeqHl,IMH HMnyJJbCaMH Kmrr

CHCTeM PT~l50 M3B/c. 9TO no,llq~pKHBaeT He(JlparMeHTaUHOHH!,10 xapaKTep 

66pa30~;HH~·K(l627). 

Beei~Hl,I 6rpaHHqeHHR Ha OT6op C061,1TH0 B cneKTp Mace: 

-0,4:SXF<0,54, 

pT~l50 M3B/c. 
(4) 

~OH yMeHbWHJJCR (pHc.26). OTKJJOHeHHe KOJJHqecTBa KOM6HHaUH0 B o6nac

TH CTPYKTyp1,1_ ·1600+1680 M3B/c 2 OT cpeJIHero B3BeweHHoro KOJJHqecTBa 

KOM6HHaUH0, euqHcJJeHHOro no coce,llHHM CHMMeTpHqHl,IM 60KOBUM HHTepea

JJaM B 80 M3B/c 2 , xapaKTepH3 yeTCR BeJrnqHHaMH: x 2·c 1) =39, 9, CL= 

1,s-10-10 , p .. 5.10-10 . AHanorHqHo, OTKJJoHeHHe B o6nacTH npoeana 
· 2 2 1520+1600 M3B/c xapaKTepH3yeTCR BeJJHqHHaMH: X (1) =27, 9 ,· CL= 

9,7·-107"8,: ps,3-10-7 ; 

. ( ,:, AnnpoKCHMaUHR C warOM. 20 M3B/c 2 Ha yqacTKe cneKTpa (1520+ 

1760) M3B/c 2 · (JlyHKUHe0 (3) 6e3 HCKJmqeHHR nHKa · xapaxTepH3ye·TcR ee

JJH~Hii°ai.iH·: ':i:2 (9) =46,·5, CL=l, 0-10-6 . AnnpoKcHMaUHR c HCKJJIDqeHHeM nH-
,.. . . 2. ' ... ,. ' ' 

Ka npHBOJIHT K X (5) =7, 44 ,· CL=O, 19. B 3TOM cnyqae KOJIHqecTBO CTaH-

JiapTHUX OTKJJOHeHH0 B nHKe Ha,ll (J>OHOM - 10,6. 

,6 

·i 
) 

1 I 

J 

,AnnpOKCHMaUHR npRM00 JJHHHe0 BMeCTO <PYHKUHH ( 3) ,6e3. ,HCKJIIDqeHHR 

nHKa Jia~T: x 2 (10).=56,6,· CL=7,3·10-8 . AnnpoKCH~aUH~ C HCKJIIDqeHHeM 

nHKa ( noKa3a~~ ~a pHC. 26) ?PHBOJIHT K x 2 ( 6,) =8, 8, CL=O, 19. B 3TOM 

cnyqae KOJJHqecTBO CTaHJiapTHl,IX OTKJJOHeHH0 B nHKe H_aJI (J>OHOM, - 9, 0. 

TaKHM o6pa30M, B rr-p-B3aHMOJie0CTBHRX npH 16 f3B/c B ,06JJaCTH 

1600+1680 M3~/c 2 e 6 cneKTp~~, 3(fl\!JeKTHBHl,IX Mace ~rr:-cHcTe~-,~·a6JJID

JiaeTcR Y3Ka8 CTPYKTypa. B cyMMapHOM cneKTpe C orpaHHqeHHRMH Bepo-
1 • ,. 

RTHOCTb cnyqa0Ho0 cTaTHCTHqecKo0 \!JJJYKTyaUHH KOJJHqecTBa KOM6HHaUH0 

B o6nacTH CTpyKTypu, no cpaBHeHHID C CHMMeTpHqHUMH 60KOBUMH HHTep

BaJJaMH Toro ~e pa3Mepa' paBH~ . 5-10-10 ' KOJJHqecTBO CTaH,llapTHUX OT

KJJOHeHH0 B nHKe Ha,ll (J>OHOM 6JJH3KO K 10. B03MO~HU0 CTpaHHU0 Me3-0H c 

M=(l627±4) M3B/c 2 , r=(l2=i~) M3B/c 2 06pa3yeTCR B o6JJaCTH rr-p-B3aH

MOJie0CTBH0, 6JJH3K00 K ueHTpaJJbH00, 60JJbWe0 qacTbID - B npoueccax c 

HYKJJOHH00 nepe3apRJIK00._ AHOMaJJbHO Mana~ WHpHHa K(l627) O± yKa3UBaeT 

Ha Heo6uqHOCTb Me30HHOro pe3oHaHCHoro COCTORHHR. 

4. no MaTepHaJJaM ony6JJHKOBaHHUX pa6oT B JipyrHX 3KcnepHMeHTax 

6un npe,llnpHHRT ,KOMnHJJRTHBHU0 aHaJIH3 cneKTpOB Mace Krrrr-CHCTeM, B 

KOTop1,1x H3yq~JIHCb pe30HaHCHUe COCTORHHR qaCTHU. KoMnHJJHpoeaJJHCb 

cneKTp1,1 H3 pa6oT, Ha KOTopue ccunaIDTCR B "Review of Particle Pro

perties" [8.1,8.2]. nnn Ka~Jio0 KOMnHJJRUHH eu6Hpancg onpeJieJJ~HH!,10 

KaHaJJ peaKUHH, B cyMMapHU0 cneKTP BKJJIDqaJJHCb _Bee 3KcnepHMeHTl,I c 

3aJiaHHUM KaHaJJOM, BUilOJJHeHHUe MeTOJIHK00 BOJIOPOJIHUX ny3UpbKOBUX Ka

Mep npH pa3JJHqHux 3HeprHRX B3aHMOJie0CTByIDmHx qaCTHU. ·cpeJIHHe eeca 

C061,1TH0 B Ka~~PH~X pa6oTax, Ha KOTop1,1e CCl,IJJaIDTCH B' [8~1,8.2], npH

MepHo OJIHHaKoeu H 6JJH3KH K e.ziHHHUe ( <W>"'l, 13) .. no3TOMY ·. B, cyMMapH1,1x 

cneKTpax MO~HO CJieJJaTb npH6JJH3HTeJJbHYID CTaTHCT~qecKjID"oueHKY Ha-

6JJIDJiaeMl,IX e1,16pocoe e OTJieJJbHl,IX HHTepeanax. nocKOJJbKY B rr-p-B3aHMO

Jie0cTBHHX npH 16 r3B/c K(l627) 06pa3yeTCH B o6JiaCTH, 6JJH3K00 :KD;eH

TPaJibHOH, 60JJbWe0. qacTbID B npoueccax, .C HYKJJOHH00 nepe3apRJIK00, 

61,1no CJieJJaHo npeJinono~eHHe o TOM,. ~To K( 1627): - CTPYKTypa _.He . · 'AH

<ppaKD;HoHHoro npOHCXO~JieHHH. no3TOMY, KOMilHJIHTHBH!,10,, aHaJJH3 npOBOJIHJICH 

B KaHaJJaX peaKUH0, 6onee• CB060JIHl,IX 0~ JIH\!JpaKUHH,: XOTR,UeHTpaJJbHaH . " . 
o6nacTb B3aHMOJie0CTBH0 aBTOpaMH KOMnHJJHpyeMUX pa6oT He,Bl,IJieJJHJJaCb. 

OJIHHM H3 TaKHX npoueccoe RBJJHeTCH 3KCKJJID3HBH1,10 KaHaJJ peaKUHH 
- :-:0+-c nepe3apHJIK00 HYKJJOHa K p ➔ ·Kn n n. 9KcnepHMeHTU _Bl,IIlOJJHeHu npH 

HMriynbcax nepeHqHUX K:--Me30HOB OT 3,9 r3B/c JIO 16,0 f3B/c. CyMMap

Hl,10 cneKTP' ( pHC. 3a) C,lleJJaH .no pe3yJJbTaTaM. 11 3KC_nepHMeHTO~· (10+17] 
· -o+- 2 · 

JIJJH o6nacTH 3\!J(JleKTHBHUX Mace.Kn 1l , (l,3+1,9) T3B/c . War B cneKT-

pe npHBe,lleH K 20 M3B/c 2 . TeCTOM xoppeKTHOCTH npoBeJieHH00 KOMilHJJR

* UHH ,· IlOBHJIHMOMY, HBJJReTCR penep, K2 (1430) -pe3oHaHca. B o6nacTH Mace 

1620+1660 M3B/c 2 Ha6JJIDJiaeTcn e1,16poc, cnpaea OT Hero - o6nacTb 

H3BeCTHl,IX WHpOKHX pe30HaHCOB. npe~uweHHe eu6poca Ha,ll (J>OHOM B co-
' .7 



Ce.UHHX CHMMeTpHqHUX 6oKOBUX HHTepBanax·no 40 M3B/c~ 6nH3KO K 3 

CTaH.uapTHUM OTKnOHeHHH~; 
•. 0 + - + - 0 

rrocTpOeH KOMnHnHTHBHU8 cneKTP 3~~eKTHBHUX Mace K rr rr ,K rr rr -
CHCTeM H3 peaKUH8' rr-p ➔ AKOrr+rr-, rr-p ➔ AK+rr-rrO (pHc.36) no 4 3KC

nepHM~HT8.M [18+20], Ha KOTopue ccuna10Tcii·• B [S.1,s.21·.• HMnynbcu ne

paHqHui' rr-.:Me30HOB OXBaTUBaIOT HHTepBan 3,8+6,0 f3B/c. B o6nacTH 
, *- . . r· , ➔ 

Maccu. K2 (1430)-pe3oHaHca ecTb MaKCHMYM, B o6naCTH 1610+1630 M3B/c2 

Ha6mo):laeTCSl BhI6poC. ITpeBUWeHHe BU6poca Hall ~OHOM. B COCe.1IIIHX 
. . . . .. 2 .• . .. . 

CHMMeTpHqHUX .60KOBUX HHTepBanax no 20 M3B/c 6nH3KO 'K ·4 cTaH.uapT-
. ,..,., 

HUM OTKnoHeHHHM. 

1"''f f \' ' j/' 
I 6 

;:,_ 800 l , : 2 QQ 

~ . 1 ~. 
o"' ~ r--. ~ 

Z 100 

400 ~~-~~-~_,__~ ·. ·o L-_._--'L---'---'---'---
1,s 1,s 1,1_ 1,9 1,, 1,s 1,1 1,9 

' M(KTTTT) r,B/c 2 

PHc.3. KOMnHnHTHBHUe cneKTpU 3~~eKTHBHUX Mace ~~~-CHCTeM : a) 
-o+- - :=O+- -K rr rr H3 peaKUHH K p ➔ K rr rr,n npH HMnynbcax nepBHqHUX K -Me30HOB 

0 + - + - 0 -B HHTepaane (3,9+16,0) f3B/c, 6) K rr rr + K rr rr H3 peaKUH8 rr p ➔ 
AK0rr + rr-:,. n-p ➔ AK+ rr - rr0 npH HMny ~bcax ~epBH"IHUX rr - -M,e30HO~ B HHTep-

Bane (3,8~6,0) f3B/c. 

B [S;3j ccunoK Ha HOBUe KaMepHue 3KcnepHMeHTU no H3y"!eHHIO Krrrr• 

-CHCTeM B'paccMOTpeHHUX npoueccax npH .upyrHX 3HeprHHX HeT. 
Pe3ynbTaTU npoae.ueHHoro KOMnHnHTHBHoro aHanH3a' He npOTHBOpe

<iaT nonyqeHHOMY B rr~p-B3aHM0.1Ie8CTBHHX ·npH 16 f3B/c yKa3aHHIO Ha cy

mecTBOB.aHHe' K(l627).-Me30Ha c Manon WHpHH08. B 3T08r.JKe ·o6naCTH Mace 

•;Ha6n10.uaeTcH· Y3KH8 BU6poc. 

B '3neKTpOHHOM 3KCnepHMeHTe •• aunonHeHHOM Ha OMera-cneKTPOMeTPe . 
-0 + - - -0 + -B UEPH, TaKJKe H3yqancH cneKTp Mace K rr rr H3 peaKUHH K p ➔ .K rr.rr n 

[21].) HMnynbc~ nepBHqHNX K--Me30HOB 6unH paBHU 10 f3B/c. •B cneKTpe 
.. -o + - •·. . . ' Mace •K rr rr H3'. pa60TU [21), noKa3aHHOM Ha pHc. 4, Ha6n10.ua10TCH WHpo-

KHe: cTpyKTypu B o6nacTHX'.MaCC,1400 M3B/c 2 , 1800 M3B/c 2 , KOTOpue H 

o6pa6aTUBanH~b. B o6nacTH '. ·1600+1660 , M3B/c 2 , COOTBeTCTBYIOille8 06-

,., n·acTH· K(l627), · Ha6n10.uaeTCH Y3KaH ,CTpyKTypa. 
' :; i.~ 

8 

N 
u 

1 
M 

~ r"'° .. 
c .. 
> 

LU 
I 

200 

1.0 1.3 

/ 
/ 

I 

1.6 1.9 

EJ .. uncorrKt.-d ~ala 

0 ce~r•d.cl fo, 
acc.•ptanc• 

22 2.S 
Mi• 11• ,c ( 6-Ylt.2J 

PHC:4· cneKTp 3~~eKTHBHUX Mace K0rr+rr- H3 peaKUHH K-p ➔ i<°rr+rr-n npH 

10 f3B/c [21). 

ITpH. npoae.ueHHH B [21) napuHanbHO-BOnHOBoro aHanH3a 6unH BUHB

neHU COCTOHHHH Jp=2: H Jp=3-, COOTBeTCTBYIOillHe WHpOKHM pe3oHaHcaM * . * . . . . 
K2 (1430), K3 (1780) [8). Ha6n10.ueHHe H3BeCTHUX pe3oHaHCOB MOlKHO. pac- ·. 

CMaTpHBaTb KaK.~eCT KOppe~THOCTH 3KcnepHMeHTa H_ ero.?6pa60TKH. na~ 

puHanbHO-aon~paon aHa~_H3 , B pa6oTe [21) npoao.uHncH c. waroM. 

100 M3B/c2. Bo3MO)KHO, no3TOMY y3KaH cTpyKTypa u o6na~TH 1600+1660 MsB/c2 
. -0 + ~ . . . ' 

cneKTPa Mace K rr rr . He npOHBHnacb .1IOCTaTO"IHO O_T'i!!Tm!BO B. . p . 
KaKOM-nH6o .OT.UenbHOM COCTOHHHH. J. • TaK KaK npH aHa_nH3~ .. K 6?nbWOMY 

~OHY B ,o6nacTH CTpyKTypu 6unH .uo6aaneHU ~OHOBUe co6UTHH _H3 _coce.u'.'" 

HHX HHTepaa~£~ cneKTpa Mace. 

5. B Ta6nHuax [ 8. l J 6uno yKa~aHHe H5l ,B03MOJKHoe_ 

K*(l650)-Me30Ha c f=(60+300) M3B/c 2 , I(Jp)=112i1-). 

cymec_';BOBaHHe. 

BH.1IHMO; H3-3a 
6onbruoro pa36poca napaMeTpoa, nonyqeHHux B pa3HUX 3KcnepHMeHTax, H 

OTCYTCTBHH cymecTBeHHOro no.1ITBeplK.1IeHHH' •B o_qe_pe.UHOM H3 . .uamrn Ta6_nHU_ 
* . 

[8.2) yKa3aHHe Ha pe30HaHC K (1650) 6uno_CHHTO. ,B. [8.3) BBe.UeHO 

I(JP)= yKa3aHHe Ha cymecTBOBaHHe Kl(l650) C r= 150+250 M3B/c 2 , 

1/2 (l+). }:lo H, 3.UeCb 6onbW08 pa36poc pe3ynbTaTOB, _nonyqeHHUX B OT-

.uenbHUX. 3KcnepHMeHTaX,, H OTCYTCTBHe .1IOCTaTO"IHO BUCOK08 ~Ha"!HMOCTH 

3~~eKTa. 

no MHeHHIO aBTOpOB, ecnH K(l627)-Me30H c Y3K08 CTpyKTypon .uen
CTBHTenbHO cymecTByeT, ecTb HeCKOnbKO npH<iHH, no KOTOpUM OH He 6un 

paHee 3aperHcTpHpoBaH B .upyrHx 3KcnepHMeHTax. 
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IIO-BH,!IHMOMY, ce'-!eHHe o6pa30BaHHll K(_1_627) c onpe.uen!!HHOA cxeMOA 

pacna.ua B OT.UeJibHUX KaHanax peaKUHA HeBeJIHKO, ¢OH B cneKTpax Mace 

Kmrr-CHCTeM H3-3a KOM6HHaTOpHKH H .upyrHX npH'-IHH o6U'-IHO 60JiblllOA. B 

rr-p-B3aHMO.UeACTBHl!X npH 16 f3B/c .UOCTaTO'-IHO 3Ha'-IHMUA 3¢¢eKT Ha6JIID

.uaJICll TOJ!bKO B C~MMapH~M cneKTpe Kmrr-CHCTeM. BUllBJieHHe CTPYKTypu 

OCJ!OllCHl!eTCll cymecTBOBaHHeM Pll.Ua H3BeCTHUX IIIHpOKHX pe30HaHCOB B 

6JIH3K~X o6JiaCTl!X Mace. KOTOpue B OCHOBHOM H H3y'-!aJIHCb. 

B rr-p-B3aHMO.UeACTBHl!X npH 16 f3B/c noKa3aHO, '-!TO CTPYKTypa 

o6pa3yeTCll"B o6JiaCTH B3a~MO.Ue8CTBHA, 6JIH3K08 .K ueHTpaJibHOA, 60Jib-

111en '-laCTbID B npoueccax c nepe3apl!.UKOA HYKJIOHa. B .upyrHx pa6oTax, 

B TOM '-IHCJie H BOllle.UIIIHX B KOMnHJillUHH, H3y'-laJiaCb BCll o6naCTb B3aHMO

.ue8CTBH8 HJIH a·Bo.UHJIOCb orp8:HH'-leHHe Ila 'tmax • eu.ueJil!JiaCb o6JiaCTb 

¢parMeHTaUHH. 
B rr-p-B3aHMO.Ue8CTBHl!X npH 16 f3B/c noKa3aHO, '-!TO K(l627) -

Y3Kall CTPYKTypa, r=(12~i~l M3B/c 2 . CTpyKTypa npOl!BJ!lleTCll B HHTep

BaJie 80 M3B/c2 . OTMe'-leHO, '-!TO C yMeHbllleHHeM 3KcnepHMeHTaJibHOro pa3-

Mace' C
0

HCTeM B o6naCTH CTPYKTypu yMeHblllaeTCll H pemeHHSI 3¢¢eKTHBHUX 

e!! 3KcnepHMeHTaJibHal! IIIHpHHa. B KOMnHJil!THBHOM cneKTpe, noKa3aHHOM 

Ha pHc.3a, HHTepBaJI, B KOTOpOM npol!BJil!eTCll oco6eHHOCTb, 40 M3B/c 2 ; 

B cneKTpe Ha pHC.36 - 20 M3B/c 2 . 3KcnepHMeHTU,· BOllle.UIIIHe'B KOMnHJill

UHH, nunonHeHu TaKllCe c noMoriii,io· .usyxi.leTponon no.uopo.UHOA ny3upbKOBo_n 

KaMepu UEPH . H BOJlOpO.UHUX KaMep .'npH6JIH3HTeJibH
0

0 Tor'o llCe pa3Mepa . 

3HeprHi'nepBH'-IHUX '-!aCTHU 3,ZleCb H~llCi; '-l~M B rr-p-B3aHMO.UeACTBHl!X,npH 

16 f3B/c. ·cne.uoBaTeJibHO, HMnyJibCU BTOpH'-IHUX '-!aCTHU·~aKllCe MeHbllle, 

TO'-IHOCTb H3MepeHHA nu111e. ' OTCID.Ua, ecnH s KOMnHJil!THBHUX cneKTpax 

TaKllCe np_OllBJil!eTCll K ( 1627), MOllCHO npe.unonaraTb, '-!TO IIIHpHHa' K ( 1627) 

.ueACTBHT~JlbHO O'-!eHb MaJia. 'B 60JiblllHHCTBe llCe pa6oT, H3y'-laBIIIHX Kmrr

CHC~eMU, .uallCe e~JIH ~ cneKTpax Macri 6un He6onb111on 111ar, napuHaJibHO

BOJIHosoA aHaJIH3 npoBO.UHJ!Cllt BH.UHMO, B npe.unoJiollCeHHH WHpOKHX. pe30-

HaHCOB. · HJIH H3-3a orpilHH'-leHHOfi cTa.THCTHKH. c 111aroM' He Me Hee 

100 MsB/c2. B03MOXCHO, 31"0 H SIB,.ill!eTCll O.ZlHOA H3 OCHOBHUX npH'-IHW Heonpe-
. .· 2 

.uen!!HHOA CHTyaUHH, CJ!OllCHBllleAcSI B o6nacTH Mace . · 1600+1700; M3B/c 

.Zl~ll·peioHaHCHUX COCTOllHHA CTpaHHUX'Me30HOB, OTpallCaeMoA B -"Review 

of' ~article Properties"· [ 8]. 

ABTOpii 6naro.uapl!T UEPH_ 3a npe.uocTaBJieHHYID B03MOllCHOCTb o6pa6o-:
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