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3xcncpHMCflTLI no HCCnc,noeaHHIO pcrcHcpal.lHH HCHTpanLHLIX KaOHOB 

Ha eo,nopo,nc I l/ npoeo,nHnHcL Ha ycxopHTcnc 70 rJe c noMOWLIO ycTa

HOBKH Iii' H306pa)KCHHOH Ha PHC. 1, npH .IlBYX nonO)KCHHllX MHWCHH, 

COOTBCTCTBYIOWHX 3(p(pCKTHBHLIM o6naCTllM HCcnc,nyCMLIX HMnynLCOB 

10-30 r3.e/c /rcoMcTpHll 1/ H 20-40 r3e/c /rcoMcTpHll 2/. B rco

MCTPHH 2. - C pacna,IlHOH 6a30H·,IlnHHOH OKono 9 M - 3KcncpHMCHT npo

BO,IlHnCll B .TC'ICHHC Tpcx OT,IlCnLHLIX ccaHCOB pa60TLI Ha ycxopHTCnc, 

H. 6Lma nony'ICHa CTaTHCTHKa BHCCKOnLKO pa3 6onLwall, 'ICM B rcoMCT

PHH 1; fi03BOnHBWall BLlllCHHTL Pll.Il MCTO,IlH'ICCKHX eonpocoB. 

~nll Toro 'IT06LI CYMMHPOBaTL DCCL 3KCDCPHMCHTanLHLIH MaTcpHan, 

HC06XO,IlHMO 6Lmo y6C,IlHTLCll B cro O,IlHOpO,IlllOCTH H OTCYTCTBHH CHCTc

MaTH'ICCKHX OWH60K. O,nHHM HJ napaMCTPOB Mll cpaBHCIIHll HH(pOpMal.lHH 

llBnllcTCll nono)KCHHC "Maccoeoro" nHKa KaoHoB, a TaK)KC cro WHpHHa. 

MaccOBLIM fiHKOM MLI HaJLIBaCM.pacnpc,ncncHHC co6LITHH noHHBapHaHT

HOH Maccc .IlBYX fiHOHOB, KOTopall onpc,ncnllCTCll KaK 

m,nr 
2 

2 2 
Et 02= ( p 1,2 + m rr) • 

➔ ➔ 

pl H p2 - nonHall 3HCprHll H HMnynLC pacna,nHLIX 'laCTHl.l, Haii,ncHHLIX 

rcoMCTpH'ICCKOH nporpaMMOH PCKOHCTPYKl.lHH co6LITHH * . 
Co6LITHll, llBnlllOWHC_Cll KaH,IlH,IlaTaMH a .IlBYXDHOHHLIC pacna,nLJ Kao

HOB, ,non)KHLI HMCTL OCTPLIH nHK npH m rrrr ' COOTBCTCTBYIOWCH Maccc 

xaoHa, T .K. B 3TOM cnyqac ,nn.ll Toq11oro onpc,ncncHHll Mace LI pacnaawc -

rocll xaoHa ,nocTaTO'IHO napaMcTpoe pacna,na, onpc,ncnllcMLix B ycTa-

11oexc. Ilo3TOMY nonO)KCHHC H WHPHHa Maccoeoro fiHKa .llBnlllOTCll Ba)K

HLIMH diaKTOpaMH npH OT6opc .IlBYXfiHOHHLIX pacna,noB KaOHOB OT DCCX 

OCTanLHLIX. TO'IHOC Y,CTaHOBnCHHC 3THX napaMCTpOB fi03BOnlleT CYWCCT

BCHHO CHHJ~TL, (pOH' H TCM caMLIM yny'IWaCT Ka'ICCTBO 3KcncpHMCHTanL

HOH HH(pOpMal.lHH. 

IlpH 3TOM Macca pacna,nHLIX qacTHl.l npHHHMaCTC.ll paBHOH Maccc 
fiHOHa. 
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llccnenoaaHHe umpHHbI Maccoaoro nnKa H q,aKTOpoB, BJilfHIOIUHX Ha 

pa3pewaIOIUYIO cnoco6HOCTb 6ecq,HJibMOBOro HCKpOBoro cneKTpOMeTpa 
no Macce, HMeeT caMOCTOHTeJibHblH MeTO,l:lHtieCKHii HHTepec. 

l. CpaBHeHHe MaCCOBblX nHKOB pa3Hb!X ceaHCOI3 

Pacnpenene1me no HHBapHaHTHoii Macce Bcex co6bITHii, HaiineHHbIX 

nocne Kamnoro ceaHca reoMeTpHtiecKoii nporpaMMoii peKOHCTPYKUHH, 
HMeeT BHJ:l, npe,l:lCTaBJieHHbIH Ha PHC. 2. 

~JIH cpaBHeHHH MaCCOBblX nHKOB pa3Hb!X ceaHCOB 6bIJIH B3HTbl TOJibKO 
Te co6b!THH, J:lJIH KOTOpbIX KBanpaT yrna 0 Me)KJ:ly HanpaBJieHHHMH 

nanaIOIUero H pereHepnpoaaHHoro KaoHa 6blJI MeHbllle 0, 6 Mpan 
2 

• KaK 

6bmo ycTaHoaneHo paHee Iii ; 3a.npenenaMH :noro yrna pacnanhl KaoHoB 
Ha ,l:lBa·nHOHa npaKTHtieCKH OTCYTCTBYIOT. 

MaCCOBbie. nHKH, noJiytieHHb!e B pa3Hb!X ceaHcax npH H3MepeHHHX 

0 BOJ:l0POJ:lOM H 6e3 BO,l:l0pona, npHBe,l:leHbl Ha PHC. 3,4, 0TKy,l:la BHJ:lHO, 
lITO ,:ace OHH HMeIOT nonywHpHHy Ha nonyBblC0Te OKOJIO 4 M 3B H UeHTP 

npH mmr =498, 75 M3B. He6oJiblllOe f =e0,2%)0TKJIOHeHHe ueHTpa. nHKOB OT 

npHHHToro Ta6JIH'lHOro :rnatieHHH BeJIH'lHHbl MaCCbl KaOH0B / 497' 8 M 3B/ 

M0)KHO o6bHCHHTb CHCTeMaTHtiecxoii OUIH6Koii B H3MepeHHHX HHTerpana 
noJIH MarHHTa / 3/. Bnocne,l:lCTBHH ·npHMeHHJiaCb cneunaJibHaH KOppeK

UHH, B pe3yJibTaTe KOTopoii ueHTp nHKOB COBnan C_Ta6JIH'lHblM 3HatieHH
eM MaCCbl KaOHOB. 

-IlOCKOJibKY, KaK HCHO H3 PHC. 3,4, HHqJOpMaUHH, nonytieHHaH B paJHblX 

ceaHcax, OJ:lHOpO,l:lHa, 6bIJIO npOH3Be,l:leHo ee CYMMHPOBaHHe. CyMMapHaH 
rncTorpaMMa, npencTaBJIHIOIUaH co6oii pacnpeneneHHe no HHBapnaHTHoii 
Macce, noKa3aHa Ha pHC. 46. OHa TO)Ke HMeeT ueHTp npH m TT71 =498, 75 

H nonyrnHpHHY 4 MJB. TaK KaK 3KCnepnMeHTbl npOBO,l:lHJIHCb B TetieHHe 
HeCKOJibKHX Mecxuirn, nonytieHHbie pe3yJibTaTbl ,l:leMOHCTPHPYIOT BbICo

KYIO cTeneHb cTa6HJibHOCTH H aocnpoH3BOJ:lHMOCTH ycnoanii pa6on,1 
cneKTpoMeTpa. 

2. <l>opMa Maccoaoro nnxa B 3aBHCHMOCTH OT yrna 
_p_accemnx 

XapaKTepHaH oco6eHHOCTb rHCTOrpaMM Ha PHCYHKax 3,4 - HaJIHtIHe 
qJOHa, KOTOpb!H cneaa OT KaOHHOH MaCCbl 3HatIHTeJibHO 6oJibllle, tieM 

cnpaaa. 3Ta oco6eHHOCTb ecTL·oTpameHHe o61l{ero pacnpeneneHHH no 
HHBapnaHTHoii Macce acex· co6bITHii 6e3 orpaHHtieHHH no yrny paccex
HHH 0 , cpenn KOTOpblX 60JiblllHHCTBO eCTb nonynenTOHHbie. pacna,l:lbl 
K-e-3 H K -MIO- 3 · OtieBHJ:lHO, lITO qJOH non KaOHHbIM nHKOM OT nony-. 
nenTOHHblX pacna,l:lOB l?YJ:leT TeM 60Jibllle, tieM 60JiblllHH HHTepBaJI YrJIOB 
Bbt6HpaeTCH ,l:lJIH OT6opa C06bITHH - KaH,l:lH,l:laTOB B 2-nHOHHbie pacna~bl. 
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BbitIHTaHHe H,l:leHTHqJHUHpOBaHHbIX nonynenTOHHblX pacna,l:lOB Cyll{e CTBeH -

HO CHHmaeT qJOH. HanpHMep, Ha PHC. 46 MaCCOBbIH nHK noKa3aH 6e3 
BbltIHTaHHH H,l:leHTHqJIIUHpOBaHHbIX K -MIO- 3 -pacna,l:lOB H c BbllIHTaHH

eM nocJie,l:lHHX. KaK BHJ:lHO, nocne BbltIHTaHHH qJOH CJieBa OT Maccoaoro 

nHKa yMeHblllaeTCH notITH B,l:lBOe H CTaHOBHTCH paBHOMepHblM no Bceii 
o6naCTH HHBapHaHTHblX Mace. B nocJie,l:lHeM cnyqae 0,l:lHOBpeMeHHO 

c y,l:laJieHHeM K -MIO- 3 -pacna,l:lOB 6bIJI yMeHbllleH yrJIOBOH HHTepBaJI, 

·aHJTPH KOTopo~o OT6HpaJIHCb J:lBYXnHOHHbie co6bITHH, J:lO BeJIH'lHHbl 
0 < 0,4 Mpan . · 

Bb16op rpaHHtIHOH BeJIH'lHHbI 0
2 

MO)KIIO OCYI.L{eCTBHTb, paccMaTpH

BaH MaCCOBbie nHKH, nocTpOeHHbie ,l:lJIH pa3HbIX yrJIOBblX HHTepBaJIOB 
/pnc. 5/. PHCYHKH noKaJbIBaioT, lITO B o6nacTH yrnoa 0

2 
·• 0,4 Mpan 

2 

nHK J:lBYXnHOHHblX pacna,l:lOB Hepa3JIHtIHM Ha qJOHe nonynenTOHHblX pac

nanoB. TaKHM o6pa30M, HHTerpaJibHO ,l:lJIH aceii .o6nacTH HMnyJibCOB 

KaOHOB, HCCJie,l:lyeMOH B 3KCnepHMeHTe / "' 10_-50 r3a/c/, MOmHO 
OT6HpaTb KaH,l:lH,l:laTbl B .LlBYXIlHOHHbie pacna,l:lbl cpe,l:lH co6bITHH, ,l:lJIH 

KOTOpbIX 0 2 < 0,4 Mpan 
2 

• 6onee nonpo6no yrnoaoe pacnpenenenne 

,l:lByxnHOHHblX C06b!THH 6yneT paCCMOTpeHO OT,l:leJibHO. 
IloCKOJibK)' C 'yMeHbllleHHeM HHTepaana yrJIOB H BbllIHTaHHeM q,ona 

OT K -MIO- .1 •pacna,l:lOB OCTaBlllHHCH qJOH HMeeT paBHOMepHoe pacnpene

JieHHe no HHBapnaHTHOH Macce, MO)l<HO ClIHTaTb, lITO OH He BJIHHeT Ha 

lllHpHHY Maccoaoro nHKa H He CMeIUaeT ero ueHTp. 

3. 3HepreTHtieCKaH
0 

3aBHCHMOCTb lllHpHHbl Ma~~OB9IO IlllKa 

IlpH H3ytieHHH 3HepreTHtieC.J(OH 3aBHCHMOCTH aMUJIHTYJ:lbl pereHepa
UHH HCHTpaJibHblX KaOHOB hi ace co6bITHH c HMnyJibCaMH OT 10 J:lO 

50 rJa/c pa36HBaJIHCb Ha HHTepaaJibl lllHPHIIOH .±2 rJa/c, BHYTPH Kam
noro H3 KOTOpbIX lllHPHHa Maccoaoro nHKa npennonaranacb O,l:lHHaKoaoii. 

C yaeJIH'leHHeM ·c~aTHCTHKH CTano B03MO)l(Hb!M H3YlIHTb JHepreTHtie

CKYIO 3aBHCHMOCTb pa3pelllaIOIUeii cnoco6HOCTH annapaTypbl no HHBapn
aHTHOH Macce H nPoBepHTb, HeT JlH pacwnpeHHH CYMMapHoro nHKa HJ- 3a 
ero CHCTeMaTHtieCKoro CMell{eHHH B 3aBHCHMOCTH OT HMnynhca. Ha 

PHC. 6 npencTaBneHbl MaCCOBbie nHKH, nonyqeHHble ,l:lJIH pa3Hb1X HHTep

BaJIOB HMilyJibC0B. 
Ka)KJ:lbIH H3 nHKOB 6bIJI annpOKCHMHpOBaH rnanKoii q,yHKUHeii THIIa 

2 
( m rm - m 1111 ( p )) 

N (m )=N,1, IP)+NMaKC (P)•e:tp[- 2 .P) ], 
p 1111 4>0H 2 <1 m ( 

mr 

rne nepBbIH tIJieH npe,IJ.CTaBJIHeT q,oH, a a'i'opoii -,nByxnnoHHbie pacna,l:lbI. 

Pe3yJibTaTbl annpoKCHMaUHH npnBe,l:leHbl B Ta6nnue. ' 
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Ta6nuua 

311epreTu1-1ecKa.s 3aBHCHMOCTL pa3pewamrueii cnoco611ocTH 

ycTaHOBKH no HHBapuanTHOH Macce 

-· - 2 p a mmr mmr X 
N qJOH 

rJB/C MJB MJB /17 CT.CB./ 

10-I4+2 2,45,±0, I7 498, 9,:t0, 2 9,2 2,4 

14-18 3,I2,±0,14 499, 0.t0, 15 IB,I 8 

18-22 3,32,±0,I3 499,I,±0,13 I4,4 1'.3,6 

22-26 3, 5I,±0,I3 498, 8,:t0,I3 17,1 16 

26-30 3, 74,:t0, 15 498,9,±0,15 16,0 I6,5 

30-'.34 3,82,±0,18 498,8,±0,I8 22,9 14,6 

34-38 4,5 ,±0,27 498, 9,±0, 23. I4,5 7,2 

38-42 3, 79,:t0, 36 498,9.:t0,32 I4,8 8,3 

42-50.±4 4,3 .:!: 0,6 499, 2,±0, 48 I'.3,5 7,3 

l-13 Ta6nHULI BH,llllO. 'ITO Benu1.1u11a in Tm ( p) /nono)KeHHe uenTpOB 

nuKoB/ He 3aBHCHT OT HMilYJILCa H paBna 498,8.±<),3 MJB. 

3To O3Ha'laeT. 'ITO OTCYTCTBYeT pacwnpenne CyMMapnoro MaCCOBO" 

ro nHKa H3," 3a BO3MO)KHOro C,llBHra uenTpanLnoro 3Ha'leHHH MaCCLI 

6 

) 

I 

B 3aBHCHMOCTH OT HMnynLca. 3aBHCHMOCTL OT HMnynLca BenH'IHIILI 

Um1111 npe.ncTaBnena Ha puc. 7. 3Ta 3aBHCHMOCTL C .llOBOnLHO xopoweii 

CTeneHLlO ,llOCTOBepHOCTH / X 2 =10 npn 8 CT. CB./ annpoKCHMHpyeTC.8 

npHMOH JIHJIHeii 

a (p)= .4 1 + .4 2 • P, 
m1T1T 

r.ne A1 =/2,06.:!,0,18/ MJB H .42 =/0,058±0,008/ M3B/ r3B/c, 

p - HMnynLc Kaona /rJB/ c/. 

Ilony1.1e11J1Llll pe3yJJLTaT HMeeT ,llOBOJILJIO npocToe Ka'leCTBe1rnoe 

qJH3H'leCKOe 061,.scHeHHe. Hcxo,n»:- H3 onpe.neneHH.8 HHBapnaHTIIOH MaCCLI 

.nn.s CHMMeTpn1.111oro pacna.na KaottoB 6onLmoii JHeprnn, Kor.na o6a 

nnoua BLmeTaIOT no.n yrnoM 90 ° B c. u.M. K nanpaBnennJO noneTa Kaona 

B n.c. H BCe yrnLI B JI.C . .8BJIHlOTC.8 ManLIMH, MO)KHO noKa3aTL, 'ITO 3KC· 

nepnMenTanLna.s OlllH6Ka B onpe.nenennn Ma·ccLI B nepBoM npn6JJH)Ke1rnn 

ne 3aBHCHT OT HMnynLca. 3aBHCHMOCTL OT HMnynbca no.sBnHeTCH BO 

BTOpOM npn6JJH)KeJIHH, 'ITO H nO,llTBep)K,llaeTCH 11a6n10.neHHblM ii>aKTOM: 

A1>~A2. 

4. Mo.nenupoaa1rne pa3pema10meii cnoco611ocTH cncKTOOMeTpa 

no HHBaQHaHTIIQH 11,faJ;ce 

)],n.s KOJJH'ICCTBCIIHOro o6bHCHCJIHll nony'ICHIIOH 3aBH.CHMOCTH lllHpn

llbl MaccoBoro nttKa OT HMnyJJbCa na.na101UHX. Kao,ioB· 6b1J1a npe.nnpHllllTa 

ITOITbITKa ITOJIY'IHTb a11anorH'lllb(C PC3):'JlbTaTbl MCTO.llOM MottTe·Kapno. 

)],nll 3TOH UCJIH B KHHCMaTH'ICCKHC xapaKTepHCTHKH renepnpoBaHHLIX 

MCTO,llOM M OHTe-Kapno C06b!THH BHOCHJIHCb pa3JJH'lllb1C 3KcnepHMCII" 

TaJlbllbIC ourn6KH. ITOCJIC 11ero BKJIIO'laJJaCb nporpaMMa reoMCTpH'leCKOH 

peKOHCTPYKUHH H co6blTHll BOCCTaHaBJJHBaJJHCb BIIOBb. rnaBHblMH H3 

paCCMOTpCllllblX JKCITepHMCHTaJILJlblX OlllH6oK OKa3aJIHCb TpH: OlllH6Ka 

B onpe,llCJICIIHH KOOp.llHHaTLI TpeKa: B HCKPOBOH KaMepe, B onpe.neneHHH 

34>4>eKTHBIIOCTH KaMCP H own6KH, CBll3allllb(C C MHoroKpaTHLIM KYJIOHOB" 

CKHM pacCCllHHCM B BCIUCCTBC B,llOJIL TpaCKTOPHH 3apll)KCllllblX 11acTHU. 

Y11eT 3KCnepnMeHTanLHblX own601, ocyruecTBJIHJICll CJIC.llYIOIUHM 

o6paJoM. Koop.nnnaTLI TpeKOB B HCKPOBblX KaMepax, TO'IJIO nony'leHHLIC 

MeTO,llOM M OHTe-Kapno, cny11aiiHLIM o6pa30M pa36pacLrna.rincL BOKpyr 

HCTHJlllb!X 311a11e11nii, HCXO,ll.8 H3 npe.nnoJJO)KeJIH.8, 'ITO OTKJIOHeHHH. HCKP 

B o6enx npoeKUHllX HMeroT paBHOBepo»Tnoe pacnpe.nenenne B npe.nenax 

±0, 75 MM. Ilpn 3TOM npe.nnonaraJJOCL, 'ITO Jii>ii>eKTHBHOCTH HCKPOBLIX 

npOMC)KYTKOB paBHLI 0, 9. Y1.1eT MHOrOKpaTnoro pacce.s11m1 ocyruecT· 

BJlllJICH nyTCM CJJy11aii11oro p03LlrpL!lll!I. CMe{UeHRH TpeKOB R H3MeHeHRH 

yrna BLIXO,lla 'laCTHU nocne npOXQ)K,lleHH.8 6noKa HCKpOBLIX KaMep c npn

neraro{UHM K IICMY BeruecTBOM. 
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Ilocne MO,!:lenupoaaHuH co6LITUH 61,mu pa36uTLI Ha Te )Ke HMrryn1,c -

HLie UHTepaanLI, qTo u B 3KCIIepUMCHTe. ,[vIH HUX 6LmH IIOCTpOeHLI 

MaCCOBLie IIUKH, KOTOpLie 3aTeM annpOKCHMHpoaanHCL <iiYHKUHeil: rayc

ca. IIonyqeHHLie B pe3ynLTaTe CTaH,[lapTHLie OTKilOHCHUH MaCCOBLIX rru

KOB B 3aBHCUMOCTH OT HMrryn1,ca HaHeCeHLI Ha PRC. 7; OTKy,!:la BH,!:IHO, 

qTo cornacue 3KcrrepHMeHTanLHLIX H TeopeTuqecKux aenuqnH aec1,Ma 

Y.!:IOBilCTBOPIITenLHOe. 

,[(nH rrpoaepKU BKila.[la Ka)K,[IOH U3 Tpex yKa3aHHLIX BLlllle rrpuqnH 

pa3MLITUH Maccoaoro IIUKa rrepBLie ,!:IBe He paccMaTpUBanHCL. Ilpu 3TOM 

MaCCOBLie IIUKH Cy)KanucL Bcero Ha lOo/o. '.:ho O3HaqaeT, 'ITO rnaBHLIH 

BKna,[I B 3KcrrepuMeHTanLHYIO IIIHpHHY Maccoaoro IIUKa ,[laeT MHOro

KpaTHOe pacceHHUe qacTHU B BClllCCTBe B,!:IOnL TpaeKTOpUH ,[IBU)KCHUH 

a crreKTpoMeTpe. 

Jlumepamypa 

1. A. C.Boaemw u op. ,4enoHupoaaHHb1e coo6U1eHu11 OH.RH, E2-l-5362, 
,4y6Ha, 1970 u El-1-6010, .4Y6Ha, 1971. 

2. C.I'.Eacw,ai)3e u op. OHJIH, Pl-5361, ,4y6Ha, 1970. 
3. A.C.Boaem<o u op. ,4enoHupoaaHHoe coo6U1eHue OH.RH, El-13-4545, 

,4y6Ha, 1969. 
4. B.K.EupyAea u op . .JI<P, 15, 959 /1972/. 
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