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"4To6bl c6epe'lb BpeMH 'll!TaTemo, KOTOpblll B3JlyMaeT 3JleCb IICKaTb no-· 

Il0lKl!TeilbHble CBl!JleTeilbCTBa, g cpaay JKe JlaM 0TBeT Ha BOnpoc B aarnaB11II: 
, . x) 

H11KaK11X CBl!JleTeilbCTB B Il0Ilb3Y "ueuopMailbHblX' Me30H0B ueT • .H Il0Ka-

JKY, 'ITO 'll!Cil0 coo6meu11ti 06 SK30Hax Bnonue COOTBeTCTByeT QlKl!JlaeM0MY 

'll!Cily CTaTl!CTl!'leCKHX ¢nyKTyau11ti. Ecn11 3K30Hbl II p0JKJlaIOTCH, TO C ceqe

Hl!eM HIIJKe 10µ 6 • HeKOTOpble CBl!JleTeilbCTBa B Il0Ilb3Y cnoJKHblX 6ap110HHb!X 

CBepxMyilbTIIIlileT0B 6b1Illl uatine.Hbl B K+ p- II K + n - B3al!MOJleHCTBIIHX. Xo

TH STa MOH CTaTbH Il0CBHllleHa, rnaBHblM o6pa30M, 3K30HaM, g .paCCM0TpIO 

11 • B0npoc 06 3K306apax, Il0Jl'lepKl!BaH cna6bie MeCTa cymeCTBYIOlllllX CBIIJle

TeilbCTB xx). 

B pa6oTe pe'lb 6yJleT IIJlTII o cneJly10m11x Bonpocax: 

1. CBoticTBa SK30H0B ( Me30l!0B c I Q I ~!?. , K0T0pbie 

He MoryT 6b1Tb o6pa30B8Hbl napa~m KBapK-al!TIIKBapK). 

2. OTCYTCTBl!e K0CBel!l!blX CBl!JleTeilbCTB cymeCTB0BaHIIH 3K30H0B: HeT 

Jl0Ka3aTeilbCTB o6MeHa BllpTyanbHblMII 3K30HaMII. 

3. "KaJKJlblll roll M0JKeT np01!30HTII HeCK0ilbK0 4 a -¢nyKTyau11ti B pa3-

HblX Kananax'. Y_To JlenaTb JKepTBe TaKOll ¢nyKTyau1111? 

4. OTCYTCTBl!e npHMblX CB_IIJleTeilbCTB. CB0JlKa coo6meu11ti 06 0TKpb!TIIII 

3K30H0B. Hx cneKTpbl Mace. np113blB K aBT0paM: 0TH0CIITbCH K 'f81{IIM ny6-

n11KaU11HM C 6onbllleti 0TBeTCTBeHH0CTbIO. 

x) Aurn11ticKoe cnoBo far -out B ensure ·o6oauaqaeT He'lT0 ueo6bI'lHoe, 3K-

30T11'leCKoe, Mbl 6yJleM Il03T0MY nepeB0Jll!Tb era Ha PYCCKHH H3blK II TepMII

H0M 'ueuopManbH.blll' II 6onee 6naro3BY'lHblMII TepM11HaM11 'sK30H'' 6 3K3o6a

pa'. (nepeB.). 

xx) "' . n ) vTY 'laCTb CTaTbH Mbl He nepeB0JlHilH. l epeB. 
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5. CraT)'e aKao6ap: x:+ n -+ Zo 0865) , x:+ p ➔ Z 10900) Y Hae H0T yBe-

peHHOCTH B eyQleeTBOBSHHH XOT!I .6bl OAHOro H3 STHX . ,peaouaneoB. _ 

6. Kor,[la peaonaeebl HYlKHO OTKpblBSTb, a KOrAa 38Kpb1B8Tb? x) 

1. CeolieTBa 8K30HOB 

Een11 M030Hbl .. 06paay10ren' TOnbKO nap a Ml! .. KBapK-SHTIIKBSpK... OHi! 

AOmKHbl llp!!HSAnelKaTb 1- II 8- npeneraeneHHRM SU 3 II 110 MoryT 6b1Tb 

o6eapylKOHbl Aanee 'lOM B 0/lHOM ware OT 'noMa' - OT 11aqana KOOp/lllHST 

AHarpaMMbl p11e. 1. 3To 03Ha'laeT, .'ITO 01111 AOnJK!lbl neJKSTb Ha (un11 B) ere-

11ax weer11yronb11oil: 6aw1111, orpa~11'lee11oil: e llBYX eropoe n11111111M11 I Y\ ~I, 

IQ I= i , a e rper&eil: - napoll: n111111il: 11oeron1111oro V - <,:rmea. 

P11e. 

x) 

(V K+K+ ·. 
q 

0~ ~· 
••~---~--~•_Y_=_+_1_(i) { K .,,.):+ { K 1nr) -t♦ 

-~r-"-"":!"-- !. , ® ( ,,,,.) .. 
(J)p-..--. • .,,.~ 11 

I 
1. HaBceTnull eeeM OKTeT, orpatt11'leH11b1li nuu11nM11 I YI= I , IQ I= I 

11 TP0Tb.ell: napoll 6e3blM!IHHblX JIIIHHli, BllOJlb KOTOpbiX V -enHH IIOCTOSJ-
He11. Hae 6ynyT HHTepeeoBaTb '?· ·Bee WeCTHyl'OJlbHHKa. MeTKH rr 

'I • K -. STO, KOll0'lHO, TOJibKO npHMepbI, MO;>K!IO 6hin0 6bl IIOCTSBHTb 
BM0CTO HHX p 1 <p I K * H T.J:1~ 

§5 U §6 3A0Cb He llpHBOJ:IRTCSI. ( nep~B.) 
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I 
I 
I 

EonbWOll IIHTepee Bbl3blB80T eymeeTBOBSHll0 M030HOB e 

I . I . 111 
Q > 2 

I y I Hnll 
/2/ 

3THX KSHAIIASTOB H83blB8IOT , SK30TH'leeKHMII' ' II npeA-

IlO'll!TSIO enoBO 'eeeopMan&Hbl0' · .x). no11eK11· TSK!!X qaer11u o6eyJKAan ronbll-
~/ . 

xa6ep • 3ro o6ner'laer MOIO aana'ly, n npoero Boenpo11aBeny eHa'lana 

ero Mb1en11. 

Ta6nuua 1 

PeaKUIIH, IIOK838!1llbl0 Ha p11e. 2 II /l0MO!leTp11py10m11e 

IIIIKII Bllepen 0n11 11838/l, B 26 H 2e IIIIKII 11anpaBn0Hbl 

Puc, 

2a 

26 

2e 

2d 

TOnbKO 11838/l, B 2 d - TOnbKO Bnepen 

Q u Y , YHOCHMble o6MeHHblMH: 
M030HOM 6apHOHOM0 

' PeaKUHR y Q 11pHM0p y Q llpHM0IT 

rr+p ... K+l/ 1 0 K* 0 0 A 

rr-p ... K + :S - 1 2 SK30!1 0 0 A 
K- p 

K- p 

+ -- 2 2 0 0 ➔ K ::=i SK30H A 

➔ K 0 n 0 1 p 2 1 SK30-
6apa 

II • H 0T 06Me11a B!!pTyanbHbIMH 9K30HSMII -

KOCB0!1HOro CBH/leTenbeTea !IX cy mecTBOBSHIISI 

0lKHJ:180Mbl0 

IIIIKH 

Bnepen 11 
Haaan 

uaaan 

uaaan 

enepen 

HaeeCTHO, 'ITO llBYX'lSCTH'lHble peaKUHII B o6naCTII H0CKOnbKHX rae npa

BOJ:ISIT, eoo6me I'OBOpR, K IIHKSM 11eynpyroro paecenHHR Bllepen (Me30l!Hblll 

06Me11) H aaaan (6ap110H!lbill o6Mea). Il11K HC'l9389T Torna, Korns· eoOTBeT-
. /2/ 

CTBy10man B!!pTyanbHan 'lSCTIIUS OTCyTCTByeT. B CBOIIX neKUIISIX ronbAXa6ep 

IIPHBOllHT !19CKOnhKO 11nn10cTpauall STOI'O nonOlK0HHR. HnnIOCTpauau IlO/ll'OTOB

neHbl EaprepoM. Oe Bb16pan ):(nn STOI'O 'leT.bipe . peaKUHH (cM. Ta6n. 1 ii 

puc. 2). HHTepeeao, 'ITO 1111K enepen, ecna ou paapewee, nocT11raeT eenu'l11-

Hb1 300µ6_/crep,. a 1111~ 11aaan - 5-10µ,5 /cTep. IloaTOMY nonaeneuae. oco-

6euao 3SM9THO Ha IIIIKSX Bnepen (o6MeH M930HOM). TaM, rne nnn IIOS!Blle

HHR IIHKS Bllepen 6bm ·6bI HYlK9H SK30H, 6 11HK' paBeH 1 /1'6 /cTep 11n11 MeHhWe, 

T.e. n·oniJ.Bnen B 300 paa. 

x) . Mbi. nonbayeMCSI cnoBOM '9K30Hbl'; ( Ile pee.). 
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III • O)l{l!llaeTCSI HeCKOnbKO 4a -cpnyKTyau11ii B I'OA 

Ilpe)l{Ae TieM paCCMOTpeTb Te cneKTpbl Mace 8K30HOB, B KOTOpb!X 6binll 

o6Hapy)l{eHbl n11K11 B KOM611HaU11SIX (K mr) 
3
/

2
• ,( "Pl- H T,A, 1 Mb! AOn)l{Hbl 

pelIIHTb, KaKOB ypoBeHb AOCTOBepHOCTII ITHKa Ha 1968 ·roA • .H XOTIY noKaaaTb, 

TITO XOTSI 8KCnep11MeHTaTOpb! o6siaaHbl aaM~TiaTb Bb16pOCbl B I'IICTOI'paMMaX 

Ha ypOBHe 3 a ' TeopeTHKaM II cpeHOMeHonoraM nyTiwe 6bmO 6bl AO)l{HAaTb-· 

csi, noKa acpcpeKT aaiiAeT aa 4 a (yABOeHHe CT8TIICTIIKII np11 HanHTIIIII peanh-

HOI'O. 3a-n11Ka yBenHTIIIT ero AOCTOBepHOCTb AO ·3,/2 a =4,25 a, cneAOBaTenb-

HO, AOnro )l{AaTb HM He np11AeTcsi). 

B np11nO)l{eHHSIX K Haweii CBOAKe CBOiiCTB TiaCTIIU Ha SIHBapb 1967r.
131 

Mb! npeACTaB11n11 Ha6op I'IICTOI'paMM, C .ITOMOII!b!O KOTOpOI'O ITb!Tan11cb np11K-

pb!Tb K - 11 H - Me3QHbl. Mb! IIX paH11n11, HO He YHHTITO)l{llnH, aaTO CaMH pa-

ao6pan11cb B KOe-KaKHX CT8TIICTHTieCKIIX npo6neMaX, KOTOpb!e B03HHK8!0T, KOI'

Aa K8)1{Ablii I'OA Tb!CSl'la cpll311KOB (BKn!OTiaSI AHITnOMHIIKOB).I, pa60T8!01I!IIX Ha 

ny3b!pbKOBb!X KaMepax, npOAHpaeTCSI Tiepea AeCSITKH Tb!CSl'l I'IICTOI'paMM B 

ITOHCKaX 3aMeTHblX BcnneCKOB, TO n11 peanbHbIX, TO nH cnyTiaiiHblX. 

A, O6mee TIHCno 0)1{11/laeMblX dmyKTyauHii 

(Bee KaHanbl. BCe MaCcbil 

·1.1acno "rioTeHu11anbHb!X' peaoHaHCOB, 0TKpbrnaeMb!X cpH311K8MII Ka)l{Ablii 

I'OA, eCTb npo11aBeAeH11e KOnHTieCTBa h nonyTiaeMblX I'IICTOI'paMM ( Hll)l{e, 

B 1, noKaaano, TITO OHO HMeeT nopSIAOK 15000, h = 15QO0) H KOn11TieCTBa r / h 

B03MO)l{Hb!X o6MaHTIIIBblX cpnyKTyauaii Ha I'HCTOI'paMMe (B 2 ITOKa3aHo, TITO 

f / h ~10). Ilpo11aBeAeH11e IT08TOMY 6onbll!e, TieM 150000. Ho OAHa cpnyKTya-

UIISI BBepx Ha ypOBHe 4a AOn)l{Ha BCTpeTiaTbCSI npHMepHO nocne 32000 

BcnnecKOB BBepx, T.e. paa B HeCKOnbKO MeCSIUeB! CeiiTiaC Mb! y6eA~MCSI B 

STOM~ 

1). 1I11cno h I' 11 CT O I' pa MM B I' 0 A, ~aynep, nnaHO II aBTOP 8THX 

CTpOK co6pan11 AaHHble 0 pa6oTax Ha ny3b!pbKOBblX KaMepax aa I'OA, B Ta6n.2 

np11BeAeHhl HeKOTOpb!e nocneAHHe A8HHb1e. 11a Hee BIIAHO, TITO aa 1967 I'. B 

ClllA 6bln0 113MepeHO 1,4 MnH, co6blTHii, ·np11caBHM HayraA 50% Ha H3MepeHHSI 
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B llPYI'HX CTpaHax. Ilony,mM OKono 2 .MnH. H3M0p0HHil, rnaBHbIM o6pa3oM, 

4-ny,IeBhIX co6hITHil. 

Ta6nmla 2 

Co6blTHSI B ny3blpbKOBhIX BOllOPOllHhIX KaMep!lx, 

H3MepeHHbl0 B CllIA C CeHTsi6psi 1988 r. no &BI'yCT 

1987 r. (HcKmo'laSI onhlTbl no nenTOHHhIM pacnallaM l: 

BTOpll'IHhlX BTOPH'IHhIX 1focno 
cneAOB 'laCTHll .KoM61rnarmil 

i13MepeHHhle 

co6blTHSI 
Mace ( TblC 0 ) --

2 2 HnH ~} cp.=2 
3 

500 

4 4 HnH 10} cp.=17 
5 25 

1200 

8 8 HnH 
58} cp.=88 

7 119 

70 

Bcero 
,. 1700 

C'111Tasi, 'ITO 20% nepeMepOB 1400 

H aKHllhIBaSI 50% (?) H.:J. Beeb npO'IHil MHP .. 2000 

.llensi Ha 2500 C06hlTHil/rHCTOI'paMMY, nonyqaeM 15000 I'llCTorpaMM. 

1focno 

KOM6HHaUHil 

Mace (Mna) 

21 

8 

"'28 

.. 23 

.. 35, 

TO EcnH B TaKOM '10Tb1pexny'leBoM co6b!THH HeT He3apIDK0HHblX 'laCTHU, 

BCero B03HHKaeT 10 MaCCOBblX KOM6HJJaUHil (weCTb nonapaJx + '10Tblpe no 

Tpll). Ho eCnH O~Ha ll3 'laCTllll HeilTpanbHa, TO 'IHCno KOM6HHauHil Mace nSITH 

'laCTHU llOCTHI'HeT 25 (10+10+5). IlpellnonolKHM, 'ITO Tex H llPYI'HX C06blTHil 

nopoaHy: TOI'lla B . cpe]lHeM 6y]leT 17 KOM6HH8Ullil Mace B KalK]lOM co6blTHH. 

TaKOI'O POlla paC'leTbl no BCeM MHOlKeCTBeHHOCTSIM ll no BCeM CTpaHaM 

llaJOT OUeHKY : 35 MnH KOM61rnanHil Mace B I'Oll. 

CKOnhKO I'HCTorpaMM CTpOSIT ll3 8THX KOM6Haau11il? Ilo lKypaanaM BHll

HO, 'ITO THnH'IHaSI I'HCTOrpaMMa Mace BKmoqaeT B ce6SI 2500 llaHHbIX, Tax 

'ITO BCero nony'laeTCSI 15000 I'llCTorpaMM B I'Oll. (HawH ]laHHble noKa3blBaJOT 

TaKlKe, 'ITO 'IHCno ll3MepeHHil B CllIA YllB8HBaeTcsi KalK]lhle llBa I'Olla, ycnolK-

HSISI. TeM CaMblM CHTyaUHIO). 

8 

2). 1IHCno £/ h BC nne CK OB/ I'll CT or pa M My. Hawa THnH'IHaSI 

I'HCTorpaMMa H3 2500 Beflll'IHH COCTOHT, nO-BllllHMOMY, B cpe]lH0M H3 40 

CT?ii6uoa. CnellOBaTeflbHO, q>H3HK MOlKeT o6HapylKHTb .B Heil 40 pa3HbIX q>nyK-· . 
TyaUHil WllpllHOil B ?lll!H CTon6eu, 39 - B llBa; 38 - B Tpll ••• CHTyaUHSI 

yxy]lwaeTCSI, KOI'lla q>H3HK ''ITO-HH6Yllb .. YBlllll!T: OH TOI'lla nhITaeTCSI nOBbI-

CllTb nHK, ]lenasi OT6op not , 6epSI Bbl6opxy BffYTPH H BHe N * - nonocbI, 

BblllensiSI nonOCbl p H T.ll. K C'laCTblO, OllHaKo, ]leno ynyqwaeTCSI 6naI'Olla-

PSI onblTY BbIHeceHaSI OTBeTCTBeHHblX CYlKlleHHll. a 6naro)lapSI C)leplKHBaHHIO 

CBOIIX nopb!BOB. TaK, 6onbWaSI 'laCTb q>H311KOB o6hl'IHO OTHOCHTCSI CKenTK'leC

Kll K q>nyKTyauHSIM WIIPHHOil B OllllH CTon6eu, oco6eHHO ecna pa3peweHH0 cpaB

Hl!MO C WllpllHOil CTon6na. 0HH IIIUYT ll06aBO'IHbl0 CBl!)leTeflbCTBa B nonh3Y 

pe30HaHCa; Hanp11Mep, KaKH0-TO H3MeHeHaSI B KaKHX-TO yrnOBblX pacnpeJlene

HllSIX. 3TH ll06aBO'IHbl8 ycHnHSI nnoxH fll!Wb TeM, 'ITO flHWaIOT Hae B03MOlKHOC

TII llaTb npaBHnbHYIO OU0HKY llp06a I/ h · 

Moil Konnera f • nllH'I nonhITancSI B38M0H aTOI'O K3Y'IKTb aonpoc 'onbIT

HblM nyTeM', cocTaBaB nporpaMMY, Ha3aaHHYIO aM "nae Berac' ana 'Hrpa'. . 
Hrpa npoHCXOllKT TaK. Bbl JlOlKKllaeTeCb, noKa K BaM npHXOJlKT KaKoil-HH6Yllb 

npl!SIT0flb co CBOHM CB0lK00TKpb1TbIM 4 a -nHKOM. Ilo ·ero racTorpaMME! Bbl 

npOBOlll!Te nnaBffYIO nHHHIO (C'IHTaSI naK q>nyKTyauHeil), a no]laeTe aTy nHHKIO 

Ha BXOll Hrpbl, .!lpyI'HM BXOJlOM SIBflSl0TCSI caMa I'HCTorpaMMa. EcnH noTpe6o

BaTb 3aTeM, 'IT06bI MaWHHa Bbl)lana COTHIO I'llCTOI'paMM THna nac-Berac, TO 

nporpaMMa "Hrpa' BblllaCT ax, noMeCTHB llflSI cpaBHeHHSI HCTllHHYIO I'llCTOI'paM

MY Ha cny'lailHO B3SITYIO CTpli.HHUy. 3aTeM Bbl co CBOKM npHSITeneM ]lenaeTe 

npo6elKKY no xonnaM ll KOpllllOpaM, npocsi BCTpe'IHblX yKa3aTb CaMYIO 38HSIT

HYIO 113 I'HCTorpaMM, 11 _ 'laCTO BMeCTO nony'leHHOI'O Ha caMOM nene 4 a -n11-

Ka, BblllenSIIOT OllHY 113 CTa ee 6.ecnnOTHblX llBOilHIIKOB, Ha p11c. 3 noKa3aHa 

napa TaKaX I'IICTOrpaMM, BbI6paHHblX KeM-TO 1{3 COTHa. IlnaBHbie naaa11, npo

BelleHHbie Ha HHX, KOHe'IHO, CMblCna He HMe10T; aTo KaK 6bl oueHKa q>OHa, 

cnenaHHble pyxoil HeOnblTHOI'O q>ll311Ka. Ho OHK noKa3bIBaIOT, 'ITO q>nyKTyauaa 

Ha ypoaae 2 a - 3 a nerxo ycan11aa10TCS1 llO "4a" a "5 a" , HylKeH TOnb-

KO aneMeHTapHblil 8HTY3Ka3M, 

B aTore 3aKnIO'laeM, 'ITO KalKllaSI 1{3 15000 I'KCTOI'pa~M B I'Oll cnoco6Ha 

C03llaTb OT 10. llO 100 o6MaH'IKBblX Bb16pocoa BBepx; llnSI OCTOpOlKHOCTH npa
'-

MeM uaq>py 10. 
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Pnc. 3. Llae rHcTorpaMMhI -' nae Berac', paab1rpaHHhie nporpaMMoil 'Hrpa'. 
HannHctt: H36bITOK = 84 C06bITHSI, <t>oH 4 CTon6uoa = 400 + 20, 
84 > 4 a ! H36blTOK a 2 CTon6uax = 26, <t>oH - · ·' 18 + 5, 26 >5a m - s 

• 
H noaTopsiro Tenepb npenocTepe)l{eHHe, cnenaHHoe B Ha'lane aToro na

parpa4>a: a HSCTOSIWee BpeMSI Mb! reHepHpyeM no Kpall.Heil Mepe 100000 no

TeHUHSnbHhlX Bb16pocoa B ran H non)l{Hhl BCTpeTHTb HeCK0lll,KQ 4a - ( H C0T

HH 3 a - ) q,nyKTyauHil. 

KaKoBa )l{e Mopanb? Llnsi TeopeTHKa 1r <t>eHoMeHonora oHa -npocTa: no-

)l{HASTbCSI a4>4>eKTOB Ha YP0BHe 5a • Xy)l{e 06CTOSIT nena y 8KCilepHMeHTSnb-

HOH rpynnhl, 3aTpaTHBWeil Ha 8T0T IlHK ran BpeMeHH H MHnnHOH nonnapoa. 

H COBeTy!O.HM CMeno waraTb ~nepen H ny6nHK0B8Tb CB0H noporoil IlHK (xo

TSI 61,1 B BHne OT'leTa). Ho H)')l{HQ IlpH 8T0M n0HHMSTb, 'ITO nro6oil Bh16poc 

Mem,we 'Su -TOnbKO CHrHan K' Il0BT0peHHJO 0nhITa. TTycTb ·aTa HnH npyrag 
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rpynna ynB0HT CTSTHCTHKY, Terna CTaHnapTH0e 0TKn0HeHHe, ecnH OHO peanb

H0, B03pacTeT B ,/2 H nonTBepnHT nepB0HS'lanbeyJO aasrnKy. 

B CBSl3H C 8THM n. Mop<t>H 0TMeTHn, '1Tb 6om,waSI 'ISCTb 8KCnepHMeH

TST0p0B Bee paBH0 CTp0HT rHCTorpaMMhl y)l{e B M0MeHT, Karna H3MepeHa 

nmI!b non0BHHS co6hITHll. OH peK0MeHnoaan ny6nHKOBSTb CB0H naHHble KaK 

naa He3aBHCHMhlX aKcnepHMeHTa, nonTBep)l{naromHX HnH 3S'lepKHBS_!OWHX npyr 

· npyra. He nyMaro, 'ITO 8TO xopowo. EcnH Bbl y)l{e nony'IHnH nHK B 4 a no 

non0BHHe BSWHX naHHhIX, TO nyqwe yaenH'lbTe era no 4y2 a 

HhlMi B npoTHBH0M cnyqae OH CSM HC'le3HeT. 

B. <l>nyKTVBUHH a paHH0M CTon6ue (HanpHMep, 

_Karma-MeaoH) 
, 

no aceM naH-

B 8T0M cnyqae nerK0 oueHHTb 'IHCno Il0TeHUHSnbHhlX IlHK0B K - Meao-

Ha ( m = 730 Maa) B ran. Eonee TpeTH acex H3MepsieMhIX co6hITHil, no

BHnHM0MY, 0TH0CHTCSI K TpeX'ISCTH'IHhlM K0He'IHhlM C0C'l'0SIHHSIM C onHHM K-

Me30H0M H, onHHM 1T - Me30H0M. B 8T0M co6hlTHH MQ)l{HQ COCTSBHTb nae 

K 1T - KOM6HIISUHH. Ta6n. 2 n0K83hIBaeT, 'ITO Mhl nony'laeM no MHnnH0HS 

K rr -KOM6HHSUHH a ran. Co6HpaSI HX, KSK H npe)l{ne, no 2500 WTYK a oney 

rHcTorpaMMY, Mhl nonyqaeM 400 rHCT0rpaMM e)l{eroirno. B KS)l{noil H3 HHX 

T0nbK0 onHH CTon6eu npHX0nHTCSI Ha Macey K - Me30HS, B 8THX 400 noTeH-

UHanbHhlX pe30HSHCSX Q)l{HnaeTCSI IlpHMep·Ho onHH Bb!6poc nopSinKa • 3 a • Bne-

'ISTneHHe TaKoe, 'ITO aT0 cornacyeTCSI co CK0P0CTb!O Il0SIBneHHSI H0BhlX nonT-

Bep)l{neHHH cymeCTBOBSHHSI K - Me30Ha. 

B CSM0M nene, BCil0MHHM HCT0pH!O K - MeaoHa. TTpH nepBoM nosiaiie-

HHH OH 61,m 6onee y6enHTeneH, 'leM MH0rHe npyrHe _TornaWHHe pe30HSHChl, 

pa3BeSIHHbie C TeX nap BeTp0M BpeMeHH. Ho OH He 61,m ynoaneTB0pHTenbH0 

nonTaep)l{neH 4>aKTSMH H annoTb no HacTomuero apeMeHH nyqwe acero 61,mo 
/3/ 

C'IHTSTb era 4>nyKTyanHell. ( H noBT0pSl!O MhICnH pa6oTbl ) • Llo CHX nap 

6bmH 0TMe'leHhl nSITb 3SMeTHhlX Bh16pocoB H HeCK0nbK0 MeHbWHX. Ho KS)l{

nhIH paa HOBh!H 8KCnepHMeHT, nocTaaneHHhlH C uem,ro nonTBep)l{neHHSI 0TKphl-

THSI K - Me3oHa, K0H'lancSI Heyna'leii. B TO )l{e BpeMSI lecnH CTSTHCTHKS 

6hma BenHKa) npyroil 8KCnepHMeHT 38'ISCTYJO BHOBb o6Hapy)l{HBan K -Me30H 
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B i:tpyroM KaHane. B l!TOI'e cymecTBOBaa11e K - Me3oHa HerrpepbIBHO 3aBl!CHT 

uenHKOM OT Tpex HelIO!lTBep)Ki:teHHblX 'noKa3aH11lt O'leBHi:tUeB', Bee STO AO 

Meno11elt CMax11aaeT, Ha MOit B3I"ll.llll, Ha npo6neMy neTaIOillHX 6nIOi:tUeB: oa11· 

npoi:toll)Ka!OT lIOSIBllSITbCSI, HO aceri:ta B HOBOM MeCTe, II HHKOI'i:ta He yi:taeTCSI 

B_ocnp0113BeCTH HX lIOSIBlleHHe, Mae Ka)KeTCSI, '!TO Mb! BCKOpe Hay'IHMCSI He 

noi:ti:taBaTbCSI o6MaHy '!aCTblX 6on&WHX ¢nyKTyau11ii, 

IV , B cneKTpax Mace lieT npSIMblX !l0KS3aTellbCTB 

H ci:tena10 celi:11ac KpaTKHlt o63op 11eTb1pex SK30HHbIX cneKTP0B Mace 

(p11c. 1) II nonyTHO np0H3Hecy HeCK0llbK0 )Kano6 Ha Te napT113aHCKHe MeTO

llbI, K0T0PblMH Ci:tenaHhl coo6meHHSI 06 HX 0TKpb!THH, MOllSI 0 6on&welt 'leT

K0CTH II Bpa3yMl!TellbH0CTH noi:to6HblX coo6me1111ll:. 

A.._ ( 71ir)±±. _!!_ ( K 11) + + 

K M0eMy Ylll!Bne111110, SI He Hawen B STHX npoCTblX cneKTpax HIIKSKHX 

yKa3aHHH Ha P0)KJ:leH11e pe30HSHC0B C ce11ea11eM Bb!We 10 µ,6· • LlnSI np11Mepa 

CM, p11c, 4a, · 

SJ C'll!TaIO, '!TO B03HHKna HY)KJ:l.8 B H3y'leHl!II peaKUHH 11 + p ➔ n X + + 

sneKTp0HH_blMH ( cneKTpOCKOlIH'leCKHMH) MeTO!tBMH, noi:to6Hb!MH TeM, KSKIIMH 

rpynna Marn1111a B UEPH'e npoBena H3y'leH11e 11 -P ➔ p x- . 

B. p-:-11- (1320, f=150), 3ToT n11K 6hin 3aMe11ea. Baai:tepxareaoM .11 

131 s r 1 - -i:tp. B peaKUHH np11 3B C 11-d ➔ pp 11 11 °11 • 

Ha p11c. 4q lI0Ka3aH HX p- ~ -cneKTP, OHH 0TMe'la!OT Bh16poc Ben11-

'IIIHOH B 4a (no-MOeMy, OH 6n11)Ke K 3 a ) 113 39 co6bITl!H .. HB!l lpOHOM, 

'!TO OTBe11aeT CHI'Hany B 15 ~6 • KaK SI y)Ke I'0BOplln B y III • MO)KHO Ci:te

naTb ei:tHHCTBeHHblH BbIB0i:t: OliblT HY)KHQ lI0BTOpllTb, OnbIT np11 6onee 11113-

/36/ 
KHX saeprHSIX (2,26 fsB/c) 6hln npoBei:teH BeHBeHyTH II i:tp, • Co6bITHlt 

y HIIX CTOllbK0 )Ke, HO cneKTp K0H'laeTCSI Ha 1300 Msa, TaK '!TO 0 lil!Ke np11 

1320 MsB OHH Hl!'lero CKa3aTb He MOI'yT, 3aT0 OTMe'la!OT p-11- - lIHKII 

npli 970 11 1180 MsB, HO MHe Ka)KeTCSI, '!TO npoaan MelKi:tY lil!KaMH BCero

HaBcero -2 a - ¢nyKTyau11SI, cnerKa yc11ne11aaSI 'lepec11yp saepr11'!HbIM oT6opoM 

p - Me30H0B, (Xopomo ·113BeCTHO, '!TO Bh16op p - Me30H0B 113 3 11 -cneKT-
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K+p-_(K1-,..-) ~ (p,r+) at 9.0 GeV/c · 

(2957 events) 
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M(K+,r+) . (GeV). • 

P11c,4a, (K11)++(11 i:tpyr11e) cneKTpbl;0T Kp11+11- ·c SHepr11elt 9 fsB., Ka)K

Abie 5 co6b!THH B. STOM TlllIH'leCKOM 0libITe OTBe'la!OT 1 '!5 , 3TOT 

p11cyHOK SIBnSieTCSI npei:t0CTepe)KeHHeM: OH IJ0Ka3b!BaeT, '!TO 3aMeTHblX 

MaKCHMYM0B C ce11e1111eM 6onee 10 µ
0

6_, HeT HII B K +p HI! ~ p 11-

(3a HCKllIO'leH11eM .1. 0 
. ( 1236)). XOTSI B C0CT0SIHIIH p 11- ( K0TO

poe ny11we 11ay11a Tb B s - Ka Hane) · aaltneao no J:lIO)Kl!HhI pe30HaH

coB, P11cyHOK B3SIT 113 pa60Tbl /12/, 
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Puc.46. IluK B p 1T OT peaKllUU TT- d ➔ p p 1T - 1T 
O

TT- C aHepruefi 5 r:,lB. 
KpuBaSI A - cjia30Bbli!: o5'beM, HOpMupoBaHHblfi Ha BCe C06bITUSI. Kpu
BaSI B -· 80% cjia30BOI'O o?eMa, 20% acjicjieKTa ,lleKKa, HOpMupoBaHa 
BHe nuKa p- 11 - ( ua t 3 a , BaHnepxareH u np.); ( c): cneKTP Mace 

nBy3apHJlHOH Me30l;HOfi cucTeMbl X - , o6paayeMOfi B peaK!lUU 
11- d -+ p p_X- • Bee nuKu < 8 ~ 6 ( ua pa6oThI Kaua u np/

3
6/ J. 
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pOB npUBOllUT K nuKaM npu 1000 u 1300 MaB. 3TO 6i,mo BnepBbie yKa3aHo 
/10/ /11 I 

EeHCOHOM U np. U 3aTeM SICHO nponeMOHCTpupoBaHo <llyHI'OM U np. . 
C. llpyrue llBV3apS1llHbie cneKTpb1. B Hux HeT Hli'iero BbIWe 101'!6 • .llm1 

/36/.' 
npuMepa Ha puc. 46 noKaaaH cneKTp, HafineHHhii!: KaueM u np. 

il. ( K11rr la/2 (1270) u 
++ 

( K TTTT ) il11Ql. 

1. (K11rrl 3; 2 (1270',T-=60). Ebmo· llBe cepuu coo6meHull 06 aToM peao

HaHce. CnepBa ero Bunenu EeK u np. (UEPH) B p p - CTOllKHOBeHuS1x npu 
/4/ . 

aHepruu 3-4 faB. B cBoeM noKnane 1965 r. SI coenuHun OKOH'iaTenbHhie 

naHHhie UEPH'a (ux cTaTHCTHKa yaenu11unacit,,, TeM BpeMeHeM co 182 no 

257 C06bITHH) C pacnpeneneHHeM U3 11efina, u Hll'ieI'O Bbipa3UTenbHOI'O np11 

aTOM He nony11un. 

KpoMe TOro, llOSIBUnOCb II KOpOTKO)l{IIBYl!lee coo6meHHe O IlUKe B K + 1T 
+ . . . ~I 

cneKTpe oT 3 faB/c K p ➔ dK *11 • ronbnxa6ep B 1965 r. .o6'bmmn, '!TO 

U STOT llllK BpeMSI pa3MbinO. 

Mo)l{eT noKa3aTbCSI, 'iTO llOSIBllllHCb HOBbie naHHbie - BTOpaSI CTaTbSI 

<llpeH'ia. 11 np. (UEPH, E11pMHHraM) 
161

• Ho aTo Ta )KE! rpynna EeKa II np. 

B STOfi CT a Tbe llOSIBllS10TCSI ( HOBb!H?) K * TT llUK B p P - B3auMonei!:CTBIISIX 

C aHepruefi 3-4 faB. B Heil:' HeT CCblllOK Ha npOTIIBOpe11am11e STUM naHHblM 

pa60TbI, HeT ynoMuHaHUH HII O MOeM llOKnane, HII O -llOKnane follbnxa6epa. 

HO nyCTb STO He BBOllUT 'iHTaTenSI B aa6ny)l{neH11e. Co6b!TUSI ux - Te )Ke, 
'!4/ 

KOTOpbie OHH naBan11 nnSI BKmo11eH11S1 B p11c. 62 MOero llOKnana B 0Kccjiopne • 

2. ( K 1111) ++ (1170). 3necb IIMeeTCSI llRTh He3aBIICIIMb!X coo6meH11ll, 

U 'iHTaTellb M0)1{0T nony~aTb, '{TO TaKOH pe30HaHC U BllPSIMb cymecTByeT ( B 

'ieM SI COMHeBaIOCb). IlepBble naHHbie caeneHbl B puc. 5 (cTp. 52 Moero llOK-
/4/ . 171 . 

nana ) - aTo nepaoe coo6meHue BaHrnepa u np. (6eccnopHo, Bne'iaT-
/7/ 

llSIIOl!lee) 1 U naHHble Munnepa U np. • C10na BKllIO'ieHhI, onHaKO, TaK)l{e 
17/ . 

cneKTpbl Xapnu u np. , B KOTOpbIX nuKa He 6bino. KpuBaSI cnpaBa - STO 

cyMMa BCeX naHHbIX Ha 1965 r. K TOMY BpeMeHU He 6binO HUKaKUX yKa3aHull 

Ha To, '{TO U30TOllCllUH pe30HaHca MO)l{eT OKa3aTbCSI He06bl1{HbIM. 
/7/ ++ 

3aTeM Euwon_u np. o6Hapy)l{unu He'iTO Bpone non'beMa B (K1111) , 

+ . 
coanaBaeMhIX B· K p npu 3,5 faBlc. 11MeeTCSI eme npenpuHT rowoy u np. 

( /6/ /7/) ' ' 
' ' KOTOpb!ll, BHllUMO, npencTaBnSleT co6010 naHHbie Euwona H np., 

yBenu11eHHble B 5/3. Puc. 6 - COOTB0TCTBYIOlllaSI CTpaHulla ux npenpHHTa. 
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TTHK aTOT He KalKeTCH MHe YlK O'IeHb OCTaHaBnHBalOWHM Ha ce6e BHHMSHHe, 

3AeCb lKe, Ha PHC. 7, noKa38HO cpaBHHMOe 'IHCno co6bITHli, o6_HapyJKeHHblX 

npH 6onee noahimeHHolt aHeprHH - 4,6 raa/ct IIepTelK cAenan 'Iy MHH-qiy 

H3 rpynnbl ronhAxa6epa-TpHnnHHI'a, npHMeHHH Te JKe KpHTepHH OT6opa, WH

pHHY CTon6UOB H T,A .... ~'ITO H rowoy H AP, OH He n~ATBeplKASeT H He OTPH

uaeT nHK8 B ( K1111)++ • 

Ewe OAHO 38Me'laHHe no noaoAy pa6orb! rowoy H AP, OHH C'IHTSIOT, 

'ITO pe30H8HC MOJKeT 6bITb npoHBneHHeM 'rpeyronbHOli oco6eHHOCTH'. yKa-

38HHOli MaHCOM H itp. B 1964-66 ['[', MHOI'He AYMSnH, 'ITO npH HeKOTOpbIX 

aHepI'HSIX, no aHanOI'HH C KllSCCH'leCKHM nepepacceHHHeM_, MOI'YT cywecTBO

B8Tb KBSHTOBO-MeXaHH'leCKHe oco6eHHOCTH, KOTOpbie npHBeAyT K noHBneHHIO 

/8/ 
pe30H8HCOB, B 1967 [', x. lliMHA noKaaan, 'ITO TSK He 6hrnaeT . ; H AyMalO, 

'ITO celtqac H ApyrHe TeopeTHKH, pa6oTaBWHe c TpeyrollbHbIMH oco6eHHOCTH

MH, cornac!U,I C TeM, 'ITO, XOTH nepepacceSJHHe H MOlKeT nepeTpSIXHyTb co-

6bITHSI Ha AHarpaMMe llanHua, HO OHO He MOlKeT o6"oraTHTb aTy AH8I'P8MMY 

x) ++( 
A068B0'1HbIMH co6bITHSIMH • nocneAHee coo6weHHe O ( K7T7T) 1170) npHHSA-

/7 / + 
nelKHT EapHXaMy H Ap. • OHH HaWnH nHK npH 11 70 Mas OT K c :3Hep- . 

I'Heli 10 fas, HO Hes TOM KSHane, I'Ae BHAellH CBOli nHK rowoy HAP, Bee 

aTO BMeCTe HS'IHHaeT CMaXHBaTb Ha K - Me30H, 

KorAa norpaTHWb BpeMSI Ha TO, 'IT06bI paao6paTbCSI BO acex aTHX npo

THBOpe'IHBblX coo6wemrnx, Ha'IHHaeT pa3ApalK8Tb MaHepa, B KSKOli nHWYTCSI 

aTH CT8TbH. 'Iepecqyp 'ISCTO CTHnb TaKOB: 'l11irepecy10wHlt HBC nHK 6bm 

Ill . 12/ 
OTKpblT rpynnolt X H AP, H nOATBepJKAeH rpynnoH y H AP, 

XOTH npH BbICWHX aHepI'HSIX llHK He npOHBllSI8TCH'. 11 HHKSKHX CCbinOK Ha 

CXOAHbie onbITbI, B KOTOpblX nHK He 6bm 38Me'leH, nyCTb XOTb TpH pannopTepa 

o6CYlKA8llH H 38KpbinH aTOT nHK, CnHWKOM '18CTO He YK838HO, 'ITO ASHHbie 

Ha PHC. X He see HOBhI, a HBnHIOTCH npononJKeHHeM 6onee paHHelt ny6-

llHKSUHH, onHpaaweliCSI Ha nono_BHHY BCelt CTaTHCTHKH, TTO-MOeMy, 8BT0pbl 

AOlllKHbl BCe-TaKH JKaneTb 6eAHOI'O aanyTaBwerocH 'IHTSTenH. 

x) TTpHM, nepeBOA'IHKa: aTo YTBePlKA8HHe Po3eHqJellbA8 OWH60'IHO! , o6orawe

HHe' AHSI'paMMbl nponopUHOH8llbHO WHPHHe pe30H8HCHOI'O B38HMOAeliCTBHH, 

a lliMHA acero nHWb noKaaan, 'ITO OHO ➔ 0 rrpH r ➔ o • CM, no aToMy noao

ny ocHoaononara10wy10 pa6ory Banyesa /13/ . 
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Bo3MO)KHOe CBHJleTenhCTBO B nonh3Y IIHKa B K * 1T OT 3,54faa/c 
K+p ➔ K O

p1T+1r+1r- (fowoy H Jlp,, 111 ). Cnnowaall KpHBal! Ha (6) 

cjla30Bblll 061,eM )lnll pO)K)leHHll K * p 1T 1T , nyHKTHpHal! KPHBall rm
TbIBaeT p0)K)l9HHe /'J. ++ , fl BHJl0H3MeHHn ee )lBOl!KO, 'IT05bI nony
'IHTb IIITpHXnyHKTHpHy!O Kp11ay10: ( 1 ) cjia30Bblll o5'1>eM 4 "qaCTHU ( B 
npe)lnono)KeHHH _pO)K)leHHll K * ) MO)KeT 5hITb nony'leH 113 cjla30BO-
I'O o5'1>eMa 5 '18CTHll (c npl!MbIM p0)KJl9HHeM K 1T ) YMHO)KeHH9M 
Ha o -cjlyHKUH!O o(m2(K,r)-893 2 ) , Ho Ha.CaMOM )lene Ha JlH8I'-

paMMe ,!lan11ua )lnl! K1T1T HMeeTCll )lBe nonOCbl KOH9'1HOll IIIHpHHbI, 
nonpaBKa, paBH8ll OTHOIIl9HHIO nnOlU8JlH nonoc KOHe'IHOll IIIHPHHbl K nno-
ill8JlH O -cjiyHK1bHll1 C)lBHI'aeT nHK' B cneKTpe K MeHblllHM MaccaM 

K * 17 • CM, /l • l /. 2) a onhITe npOHCXOJlHT OT5op co5hITHll c Ma-

nhIMH nep9Jl8'18MH HMnynbca CHCTeMe K *,r ' aTO eme 5onhwe CMe-
maeT nHK B cneKTpe B CTOpOHY ManbIX Mace. CM., HanpHMep, np11no-
)KeHHe 2 K pa6oTe /4/. . 
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P11c. 7. 396 K * +n: + -KOM6HH8UHH, o6pa3~BaHHblX B K+ p ➔ K
0 

p,r+,r ¼ - npH 

4,6 rsa. -Co5blTHll OTo5paHbl TO'IHO TaK )Ke, KaK 5blnli" OTo5paHbl 266 

co5bITHll B pa6oTe fomoy H Jlp,, pHC, 66, 
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E. K +K+. 11 (KK1r)+°: .!lo CHX nop o6mee 'IHcno KOM5HH8UHH ST0I'O 

THna eJlaa nepeaanHno 3a 1000, noaToMy 3)leCb Manoaepol!THO C'IHTaTb 3 a 

nHK cjlnyKTY8UHll, Ho.3aTO 3)leCb nonpocry i:eT 38MeTHblX nHKOB. 

/5/ 
Puc. 8 B3l!T H3 JlOKna)la ronbJlXa5epa • OH CBHJleTenbCTByeT O TOM, 

'!To nepaoHa'lanbHb1ft, UEPH' OBCKHfi K K -nHK 
111 

( o5pa3oaaHHbifi no npe11My-

) /9/ meCTBY K + -Me30H8MH. C SHepI'Heft 3 rsa Tenepb HC'le3. C TeX nop <l>ep5enb 

npocMOTpen 400 co6h1;11ft ~3 K+ p ➔ AX++ np11 13 fsa/c 11 He Hawen acnnec

KOB BhIWe 8 p.-6 • To )Ke cnyqunocb H y AneKC8H)le_p1;1 11 llP, c HX 600 co6hI

THllMH, HaxonneHHbIMH nR)l 9 rsa/c. Hx JlllHHhie CM, Ha PHC. 9; OHH JlOBO)ll!T 

M8CCbI X ++ JlO 3 raa, HH'leI'o HHTepeCHOI'O He o6Hapy)KHB8ll, 

(a). 
11-80 

I CERN 
ll61v1nt1 2l ~ :1.0B3.5GeV/c O ~r(K•A,K'K"J:

0
,K'K

0
:E' 
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w 
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40 
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M {KK) 1GeV/c1 ; 

Total 3~1i,ody 
397 • .,. .. ,. 
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. (b) M (K Kl 

(c) M ( K K -r) 

■ 70 AK+K+-r 0 events 
a 133 AK+K 0-r• events 

1-~--

203 AKK-r events 

(d) 
Missin_g mass 
623 K•p- A+MM events 

1or ~ 
0 .,.~,,,,._,,._ ••. ,!\1 

-1.1 · 1.5 1.9 2.3 2.7 ~ ' 

Moss ( BeV) 

Puc. 9. CrreKTp C06b!THH c Y :2 , Q :2 
+ • /9a/ 

OT K p IIPH aaepI'HH 9 faB 

BhIBOllhI rro MeaoaaM 

CH!IhHO B3aHMOAeHCTBYIOillHe Me3OHhI, KOHe'l}!O, B3aHMOA0HCTB)'IOT B 

COCTORHHHX C 'nanhHHMH' KBaHTOBblMH -i11cnaMH, Harrp11Mep, WneiiH OTMS'lan, 

'ITO H3MepeHHhie HM qia30Bbie CABHI'H B K+ 1T - ll K 0 11 o OTIIH'IHhl npyr OT npy

ra, TaK 'ITO cymecTByeT.aMIIIIHTYAa c J:3/2 • Ho HST AOKaaaTe!IbCTB Toro, 

'ITO CH!Ibl AOCTaTO'IHO Be!IHKH, 'IT06hI !IpHBOAHTh K peaoaaacaM. 
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