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OAHHM H3 HHTepeCHb!X H B8>KHb!X BonpocoB tpH3HKH Bb!COKHX aaeprnl! ,rnmrnTCH nccne-

/10B8HH8 CBOIICTB rnnepoHOB H K -MeaoaoB n MexaanaMa nx oopaaoaaanH. Hayqeane aTnx 

BOnpOC0B 11aeT MaTepnan /1ITH Bb!HCHeHHH CTPYKTYPhl CTanKHBBIOIIUIXCH qacTnn H cnn, 11el!cT

BYIOl!lHX M8>K/1Y HHMH. 3TH /1BHHbI8 MoryT 0b!Tb ncnonh30B8Hbl /1IlH nocTpoeHHH nocne11oaa

T8IlbHOI! Teopnn CHilbHb!X B3BHM0)1el!cTBHI!. 

rnnepOHbl H K -MeaoHbl / V -qacTHllbJ/ 0b!IlH OTKpb!Tbl npn nayqeHHH B38HM0/1el!-
/l-4/ 

CTBHII KOCMnqecKHX nyqel! C aemeCTBOM • OAH8KO mnpoKne B03MO>KH0CTH AITH HX nccne-

ll0B81IHH OTKpb!IlHCb IlHl1lb c coa11a1rneM ycK0pHTenel! Ha 00Ilbl1lHe aaeprnn H C noHBneaneM H0-

BON) npaoopa 11nH perncTpannn aapH>KeHHhIX qacTnn - nyabipbK0Bol! KaMepu. ITepBbie paoo-

ThI no nayqeanro V -qacTnn 0hIITH nocaHmeHbI onpeaeneanro nx Macc15-; 'apeMeH >Kna-
/8, 71 /&7/ 

HH , THn0B pacna11a 

B paooTax, Bb!IIOITH8l!Hb!X Ha yCKOpHTenHX JlO Haqana oooomeHHhlX B petj,epnpyeMoll A!JC~ 

cepTannn nccne11oaaanl! ( 1959 r.), ounn nayqeHu caol!cTaa ir = p aaanM011el!cTaul! c oo-

paaoaaaneM rnnepOHOB H K -Me30H0B npn cpaBHHT8IlbH0 HH3KHX, OKononopor0Bb!X aHep-
/8-12/ 

rn11x • 3anycK cnaxpotj,aaoTpOHa Oo~e11naeaHoro HHCTHTyTa HAepHwx nccne11oaaanl! no3-

aonnn HaM npoABHHyTbCH B oonacTb 3HaqHT8Ilbl!0 oonee Bb!COKHX aaeprnl!. 

/13-19/ 
Uenhro paooT, oooomeHHux a 11nccepTannn, ohmo nonyqeane aoaM0>KH0 oonea 

mnpoKol! nHtj,opMannn o nponeccax oopaaoBaHHH AK - H KK -nap B ir-: p coy11ape-

nn11x npn nMnynbcax nepanqHbIX qacTnn 7 - 8 raa/c • .nn11 Toro, qToow BhIHCHHTb xapaKTep-

HhI8 ocooeaaocTn MexaanaMa reaepannn A H IC - qacTnn nayqanncb HMIIYilbCHbie H 

yrnoab18 pacnpeaeneHnH A -rnnepoHoB n K -Me30HOB, a TBK>Ke· oopaayIOl!lHXCH BMec-

Te C HHMH 1T -Me30HOB. 3KcnepnMeHTanhHble peaynhTaThl cpaBHBBa~HCb C HeKOTOpb!MH 

cymecTBYIOillHMH MOAenHMH renepannn qacTHII npn Bb!C0KHX 9HeprnHX • 

.nnccepTannH COCTOHT na BBeaeHHH n IIHTB rnaa. 

Bo BBeAeHHH 1181! KpaTKHI! ooaop peaynhTBTOB no nayqeHHIO rnnepOHOB H K ·~M830H08i, 

onyonnKosaanux K Haqany onncL1aaeMbIX a 11nccepTannn paooT. PeaynhTaThI oonee noa11-

H11x nccne11oaaHnl! 11pyrux asTopoa oocy>K11aroTc11 a nHTol! rnaae. 

B nepaol! rnaae onncaHbl 9KCnepHM8HT8IlbH8H T8XHHKa H MeT0Abl oopaooTKB nayqae

Mb!X CO0b!THII. 

B paooTe ncnonbaoaannch tj,oTorpatj,1111, nonyqeHHhie Ha 24-nnTpoaol! nponaHoaol! ny-

3hIPhK0BOI! KaMepe naoopaTOpHH Bb!COKHX 9Heprn11
1201

' noMemeHH0I! B MarHHTH08 none 

13700 apcTe11. MaKcHManbHan aeoaaopo11nocTh MarHIITHoro non11 cocTaanHna + 3%
1211

• Ka-
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Mepa 61,rna o6nyqena ny'l'.KOM " -Me30HOB c nMITym,caMn 7-8 rantc1221 • Bcero 61,mo 

npocMoTpeno 60000 ¢oTorpa¢nll. 3¢¢eKTHBHOCTh nnyKpaTnoro npocMoTpa nnn 06Hapy)KeHHS1 

": p B3aHMOlleficTBHl! C o6pa3oBaHneM A - n K 0-'l'.aCTHII 61,ma paBHOl! 0,86 + 0,05, 
/23/ -

TpexKpaTHOro - 0,95 .:: 0,02 • 0To6paHHbie C06b!TllSI ll3Mepnnncb Ha MHKpocKonax 

YHM-21 n 06c'l'.nT1,rnannch Ha aneKTpOHHblX c'l'.eTHbIX Manrnnax. llano nonpo6noe onncaHne 

I 124-25/ nporpaMM pac'l'.eTa reoMeTpnqecKnx n KnHeMaTnqecxnx napaMeTpon co61,1Tnl! n npor-

paMMbI nneHTn¢nKa11nn vo -'l'.aCTHU. To'l'.HOCTb onpeneneunn llMnynhCOB 3apSI)K8HHbIX qac

THU B 6onhlllllHCTBe cnyqaeB COCTaBnnna 10-12%, a cpenHeKBanpaTll'l'.HaSI OIIIH6Ka B onpene-

nennn yrnoB npn nnnne TpeKOB 6onee 5cM 61,ma paBHa 3411231
• A -rnnepoHhl n K" -

MeaoHbI nnenTn¢n11npoBannch no nal!neHHbIM reoMeTpnqecxnM napaMeTpaM c noMOIIIhJO MeTo-
2 

na x • nnn nneHTH¢nKa111111 3apSI)KeHHbIX 'l'.acT1111 11cnonh30Ban11cb x11HeMaT11qecKne Kp11-

Tep1111, a B psrne cnyqaeB - naHn1,1e no naMepeH11SIM non11aa111111 11 aneprnn 15 - aneKTpo-

HoB. "• p B3aHMOlleficTBIISI C o6pa3oBaHneM A - II K0 -'l'.aCTllll OT611pan11cb no 061,1q-
/ I 6/ . 

HbIM Kp11TepHS!M • KonnqecTBO OTo6paHHblX C06b!Tlll! np11BeneHo n Ta6nHI1e I. 

B KOH11e ·rnaBbI np11BeneH1,1 nonpaBKn Ha ·BepoSITHocTb per11cTpa11nn A-; K0 -qacTn11 

II 
. /16/ 

y -KnaHTOB B a¢¢eKTIIBHOM o6'beMe KaMep1,1 • 

BTopag rnaBa nocBSIIIIeHa onpenenen1110 ceqen11l! AK - , K1Kt- 11 K°K 

nap B " ·p Baa11Monel!cTBIISIX- np11 nMnynhcax 618 11 7,5 raBlc. H_al!neHH1,1e 3Ha'l'.eHIISI ce-

'l'.eHllfi CBeneHbl B Ta6n1111y 2. 

B 3TOJ! )Ke rnaBe npllBOIISITCSI 011eHKll 'l'.IICna A -r11nepoHoB, o6pa30BaBIIIIIXCSI 
+· 

BMeCTe c K
0

- Hnn K -Me30HaM11, a TaK)Ke 'l'.Hcna K 0 -MeaonoB, 06paaonanm11xc:S1 

BMecTe C Hel!TpanhHblM llnH 3apg)KeHHblMII K -Me3oHaMn. 3TH 0118HKII cnenaHbl no 'l'.HC-

ny A K'i - ' Kf K:f - nap n OIIIIHO'l'.HbIX A - II K'i -'l'.aCTIIII, 3aper11cTp11poBaHHblX 
/17/ 

B a¢¢eKTIIBHOM 061>eMe KaMep1,1 • Ha OCHOBaH1111 nonyqeHHblX pe3ynhTaTOB nenaeTCSI Bbl-

BOii, 'l'.TO B npenenax 011I1160K q11cno A K0 -nap paBHO qncny AK+· -nap, a 'l'.Hcno nap 
- +· 

K0 
I{ 

0 paBHO cyMMe K° K - - n K°K · - nap. 3T11 )Ke nana1,ie no3BonnroT 011en11Tb 

npnMeCb K + - II !( -· -Me30HOB cpen11 3apSll!<eHHbIX qacTIIII B 113yqaeMbIX ,r-:: p 

B38HMonellcTBHBX. 

B TpeTbel! rnaBe np11Benea1,1 pe3ynhTaTbI 11ccnen0Baa11l! no o6pa30Baa1110 

B peaKIIIISIX Tllna 

rr +:p ➔ A(~0 l+·K0 + m ,r, 

11 +:p ➔ A(.l:0 )+: K++: n 11, 

np11 11Mnynhcax na11a10mHx n11oaon 7-8 raB/c. 

m =-0,1 ••• ( 1) 

n=-1,2._ (2) 

AK -nap 

Cpenaee 'l'.Hcno 3apSJ)KeHHblX H Hel!TpanhHblX n110HOB, conpOBO)KllaJOIIIIIX o6pa30BaH11e 

AK -nap, oxaaanocb paBHhIM 
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n +: 
11-= 

n ,,0 

1,76: 0,11, 

1,26 + 0,14. 

Cpeunee q11cno 
/19/ 

B KaMepe 

11° -Me3oHoB onpeneneao no 'IHcny y -KBaHTOB, 3aper11cTp11poBaHHh!X 

a¢¢eKTHBHOCTb per11cTpa1111H y -KBaHTOB B cpenneM paaHa 10%. 

B aTol! rnaBe rronpo6ao 11ccne110BaH1,1 TaK)Ke 11Mnynbca1,ie II yrnon1,1e pacnpeneneHIISI 

A /14-17/ 
-r11nepOHOB B CHCTeMe ueHTpa Mace 11 pacnpeneneHHSI 11x no 'IeT1,1pexMepHOMy 

/18/ 
nepenaHHOMY IIMnynhcy 

YrnOBble pacnpeneneHIISJ 

/1,. nm1 3Be311 C pa3nH'l'.HblM 'IIICnOM 3apSJ)KeHHblX 'IaCTIIU. 

A -r11nepOHOB pe3KO aCIIMMeTpll'IHbI, OTHOIIIeane 'IIICna A 

qacT1111, BbmeTa10m11x Bnepeu, K q11cny 

(p11c. 1). 

A -'l'.aCTllll, BbmeTa10m11x aa3an, paBHO " 0,20 

Ha IIMnynhcHoro cneKTpa A -r1mepOHOB B c.u.M.' IIOKa3aHHoro Ha pnc. 2, BIIIIHO, 

'ITO OTHOCIITenbHO 6onblllol! BKnan B cy:MMapHbil! CIIeKTP naJOT A -r11rrepOHbl C IIMIIynh

A -'IaCTllllaMII 113 caMH B!>Illle 1,3 raBlc. Kax rroKaaan aHan113, aToT BKnan o6ycnoBnen 

3Be3U C Manoi! MHO)KeCTBeHHOCTblO 3ap!J)KeHHblX 'IaCTIIII (ns = 0;2). 

XapaKTep pacnpeneneHHSI A -rnrrepoHOB no rronepe'l'.HOMY nMITynhcy He 3aBIICIIT OT 

qncna 3ap!J)KeHHbIX qacTHl1, o6paaoaaBIIIIIXCSJ BMeCTe C HHMH (pnc. 3). Cpennne 3Ha'l'.eHll!J 

norrepe'IHb!X HMrrynhCOB A -r11nepOHOB nnSJ 3Be3U C pa3nn'IHbIM 'IIICnOM 3ap!J)KeHHblX 'IaCTlll1 

npaKTll'l'.eCKH 01111naKOBhI n cocTaBn!JIOT ~ ".'.00 MaBlc. 

'ieT1,1pexMepHbie HMIIynhCbI /1,. , nepenaHHbre A -rnrrepony, pacrrpeneneHbl B mnpOKOM 

HHTepnane 3Ha'IeHlll! - OT MIIHIIManbHO B03MOJKHblX 110 3 raB. Cpe11Hee 3Ha'IeHll9 /1,. paBHO 

1125 :!:_26 Man. nom1 C06h!TIIH C ManhIMH /1,. YM9HblllaeTCSJ C ynenll'I9HH9M 'IIICna 3apgJKeHHbIX 

'IBCTHII B :'!Beane. Tax, /1,. '.::, 700 Man 11MeeT nonoBnHa A -r11nepoHOB 11a Hom.ny'IeBhIX 

3B9311, 26% ii:3 nByx- 11 TonbKO 15% A -rnnepoHOB - 113 qeT1,1pexny'IeB1,1x 3B9311• 

Hccne110BaHbl TaKJKe HMIIynhCHb1e 11 
/14-17/ 

HOB • o6pa30BaBIIIllXCSI BM9CT9 _c 

yrnon1,rn pacnpeneneHnll 
K_/26,27 I 

n 11-Me3<>-

A -rnnepoHaM11. B co6b1THSJX Manoi! MHO)KeCTBea-

HOCTII 31:ip!J)KeHHbIX 'IaCTll_ll /ns=!J;2/ K- M930llbl B c.11.M. Bbin9TalOT npe11MymecTneHHO BIie-

pen. OTaoweHHe Brrepen- aa3a11 nng K0 -Me3oaoB paBHO 2, I :!:_0,5, Jlm1 'I-9Tb1pexnyqenhlx 

3Bea11 pacnpeueneaae K -Me3oHoB 11a0Tponao. HMnynhcH1,1e pacnpeneneang ,,+~1111-·-Me3<>

HOB coBnanaroT Me)Kl1y co6ol!, Cpe11a11e 3Ha'Iea11SJ HMIIynhCOB rrnoaoB ( " 480 MaB/c) cyme

CTBSHHO MeHbwe cpenaero 11Mnynhca A (858 MaB/c) - 11 K0 (764 MaB/c) -'IaCTn11. Yrno

Boe pacnpeneneHH9 11 -Me30HOB B ·c.11.M. acnMMeTpll'IHO,, OHH BbmeTalOT 1Ip911MYIII9CTB9H

HO Brrepen, Koa¢¢n1111eHT acllMMeTpnn paaeH l,50+0,15.PacnpeneneH11e· ,,+ -Me30HOB B c,11,M. - ' 

CHMM9TPH'IHO OTHOCHTenbHO nnoCKOCTII cos0*= 0 • Yrnonoe pacnpeneneH11e ir0 -M930HOB 

coananaeT C COOTB9TCTBYIOIIIIIM pacrrpeneneane 11 -M930HOB; COBnana10T II cpenHne 3Ha

qeHllll HMnynbCOB H9l!TpanbHblX n 3apSIJKeHHblX IIHOHOB. 
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Mepa 6bma o6nyqeaa ny'IKOM " -M930HOB C BMnyllbCaMn 7-8 rsBlc1221 • Bcero 6uno 

npocMOTpeno 60000 ¢oTorpa¢afi. 3¢¢eKTHBIIOCTb nByKpaTnoro npOCMOTpa AJISI 0611apyJKeHBSI 

,,_ p B3aSIMonefiCTBHH C o6pa30BaHH9M A- n K
0
-'IaCTII!l 6blJia paBHOfi 0,86 ! 0,05, 

/23/ 
TpexKpaTHOro - 0,95 .:!: 0,02 • 0To6paHHbl9 C06b!THSI ll3MepSIJIHCb Ha MHKpOCKonax 

YMM-21 ll o6C'IHTbIBaJIHCh Ha 3JI9KTpOHHblX C'I9THbIX MallIHHax. nano nonpo6noe onacaane 

nporpaMM pac'IeTa reoMeTpaqeCKIIX ll KHHeMaTH'IeCKHX napaMeTpOB C06bITBH/24-25I H npor

paMMbl Hne11TH¢HKall1Ill yo -'IaCTH!l. To'IHOCTb onpeneneHIISI HMnynhCOB 3apS!lK911llblX qac

Tllll B 6onbllIHIICTBe cnyqaeB COCTaBJISIJia 10-12%, a cpenneKBanpaTH'IHaSI Olllll6Ka B onpene-

JI9HHH yrnoB npa nnnHe TpeKoB 6onee 5cM 6bma paBHa 34' 1231• A -rimepoHbI n K" _ 

M930Hbl aneHTH¢1mHpOBaJIHCb no Hai!JleHHb!M reoMeTpll'I9CKHM napaMeTpaM C nOMOillhIO MeTo-
2 

na X • IlnSI 11nenTH¢HKallllll 3apS!lK9HHbIX 'IaCTllll HCnOJih30BaJIHCh KHHeMaTHqecKne KpH-

Tep11n, a B p!!ne cnyqaeB - naHHbie no 113Mepean!IM IIOHII3a!lIIII II 3HeprHII o - snexTpo-

HOB. "-p B3allMOneficTmrn C o6pa30Baa11eM A - II K0 -'IaCTHU OT611panncb no o6bI'I-
/ l6/ . 

Hb!M Kp11T9pll!!M • KonH'IeCTBO OT06paHHbIX co6bITHfi upnBeneno B Ta6JIH11e 1. 

B xo1111e ·rnaBbI np11Bene11b1 nonpaBKII Ha ·BeposiTnocTh peracTpaunn A-; K0 -'IaCTIIU 

II 
. /16/ 

y -KBaHTOB B s¢¢eKTIIBIIOM o6'heMe KaMepbl • 

BT.Q.lllt'L!'.JI!1.!'!!1 nocBsimena onpenenennro ceqennfi AK - , K1K{- n K°K 

nap B " -p B3allMOll9HCTBIISIX npll HMnynhcax 6,8 H 7,5 rsBl,c. HafineHHhle 3Ha'I9HHSI ce-

'I9Hllll CBeneHbl B Ta6n11uy 2. 

B 3TOH JKe rnaBe npllBOASITCSI oueHKll 'IHCJia A -rnnepOHOB, o6pa30BaBllIIIXCSI 
+· 

BMeCTe c K
0

- nnn K -Me3011aMH, a TaKJKe 'IIICJia K0 -Me30HOB, o6pa3oBanmnxc:SI 

BMecTe C HefiTpaJihHb!M llJIH 3apS!lK9HHbIMll K -Me3oHaMH. 3TH oueHKH cnenaHbl no 'IHC-

ny A K'J. - • Kj' Kj' - nap n OllHHO'IHblX A 
/17/ 

H K'J. -'IaCTHU, 3aperHCTpllpOBBHllbIX 

B s¢¢eKTHBHOM o6'beMe KaMepbl • Ha OCHOBa.HHll nony'I9HHbIX 

A K0 -nap paBno 'IHCJIY BOil, 'ITO B npe11enax OllIHOOK 'IHCJIO 

pe3ynhTBTOB nenaeTCSI Bbl

AK +·-nap, a 'IHCJio nap 

KO I{ 0 

npnMecb 

paBHO cyMMe 

K + - n 

KO I{ - - " 
+: 

K°K - nap. 3TH JKe nanHb1e no3BOJISIIOT oueanTh 

K -Me30HOB cpe11n 3apSilK9HHb!X qaCTHU B H3y'Ia9Mb!X 11 - p 

B38HMOllefiCTBIIBX. 

B TpeThefi rnaBe npnBeneHbI pe3yJihTaTbI nccnenoBaBnfi no o6pa3oBannro AK -nap 

n peaxunsix Tnna 

17 +:p ➔ A(~0 )+·K0 +:m ,r, m =•0,1 •• , ( I) 

11 -~:p .. A(}:0 ) +: K \: n 11 n =•1,2 •• (2) 

rrpn nMnynhcax na11aromnx rrnonoB 7-8 raB/c. 

Cpe1111ee 'IIICJIO 3apS!lK9HllblX II nefiTpaJihllbIX nnonoB, conpoBOJKABIOllIIIX o6pa30Ba1111e 

AK -nap, 0Ka3anoCb paBHbIM 
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Cpenaee qncno 
/19/ 

B KaMepe 

n +: 
77-: 1,76 + 0,11, 

n 110 ~ 1,26 + 0,14. 

11° -Me3oaon onpeneneno no '!Reny y -KBaHTOB, 3aperncTpnpoBaHHbIX 

s¢¢eKTHBHOCTb perIICTpBUHH y -KBaBTOB B cpenneM paBua 10%. 

B sTofi rnaBe nonpoono nccnenoBaHhI TaKJKe nMnyJihCHbie n yrn0Bb1e pacnpenenennsi 

A /14-17/ 
-rnnepoHOB B CHCTeMe ueuTpa MBCC 

/18/ 
H pacnpeneneHHSI HX no 'I9TblpexMepHOMY 

t:,. llJISI 3B93)1 C pa3nH'IllbIM 'IHCJIOM 3apSIJK9HllbIX qaCTHU, nepenanHOMY nMnynhcy 

YrnOBbie pacnpenenennsi A -rnnepoHOB pe3KQ acnMMeTpll'IHbI, OTHOI1I911He 'IHCJia A 

'IBCTHU, BbIJI9TBIOllIHX Bnepen, K qncny 

(pnc. 1). 

A -'IaCTnu, BbIJieTaromnx aa3a11, paBno " 0,20 

l-13 HMnyJihCHoro cneKTpa A -rnnepo110B B c.u.M., noxa3an11oro 11a pnc. 2, nnnao, 

'ITO OTBOCHTenhHO OQJihllIOH BKJiaA B cyMMapBblll cneKTp llBIOT A 

caMn BbIIlle 1,3 rsB/c. Kax noxa3an anamrn, 3TOT BKna11 ooycnonnen 

3B93)1 C Manofi MHOJK9CTB911HOCTbIO 3apIDK9llllbIX 'IBCTHU (ns = 0;2). 

-rIInepoBbI C HMnynh

A -'IBCTH!laMH H3 

XapaKTep pacnpe11eneansi A -rnnepOHOB no nonepe'IHOMY HMnynbCY He 3aBHCHT OT 

'IIICJia 3apIDKeHHbIX qaCTIIU, o6pa30BaBillllXC~ BM9CTe C IIIIMII (pnc. 3). Cpen1111e 3IIB'I9HIISI 

nonepe'!Hb!X IIMnyJibCOB A -r11nepOHOB )1JISI 3B93/l C pa3JIH'IHblM 'IIICJIOM 3apIDK9Hlib!X 'IaCTIIU 

npaKTH'IeCKII onnnaKOBbl n COCTaBJISIIOT .. ~00 MsBlc. 

'ieTb1pexMep11bie nMnynhCbI ti , nepenaHHbie A -rnnepoay, pacnpenenenbI B mnpoxoM 

HHTepBSJie 3Ha'Ielillli - OT MHHllMBJibHO B03MOlKHblX no 3 rsB. Cpennee 3Ba'IeHne t:,. paBBO 

1125 :!:,26 MsB. IlonSI co6b1Tnfi c MaJibIMH ti yMeHbmaeTcSI c yBeJIH'IeaneM 'IHCJia sapSIJKeHHbIX 

qacTnu B ,mesne. Tax, ti '.::, 700 MsB nMeeT nonoBnna A -rnneponoB H3 nollbnyqeBbIX 

3B93A, 26% HS ABYX- " TOJibKO 15% A -rnnepOIIOB - 113 'I9Tb!pexny'IeBbIX 3B93A, 

1-lccnenoBaHbI TaKJKe HMilYJibCHbie H 
/14-17/ 

HOB ' o6pa30BaBllIHXCSI BM9CTe <;: 

yrnoBbie pacnpeneneHHSI 
K_/26,27/ 

ll 11-M93C>-

A -rnneponaMn. B coobITH<IX Manofi MHOJKeCTBen-

IIOCTH s~p!DKeHHblX 'IaCTHU /ns=0;2/ K- M930Hbl B c.u.M. Bb!JI9TBIOT npenMymecTBeHBO Bne-

pen. 0THOilleHHe Bnepen- na3an AJISI K0 -M930ll0B paBHO 2, 1 :!:..0,5. /lJISI 'I9Tbtpexny'IeBbIX 

3B93/l pacnpeneneane K -Me30HOB n3oTponno. 11MnynhCHbie pacnpeneneHHSI ,r+~n ,,-'...Mese>

BOB coBnanaroT MeJKny cooofi. Cpennne 3Ha'IeHHSI HMUYJihCOB nnosoB ( " 480 MsB/c) cyme

CTBenso Menhme cpennero HMnynhca A (958 MsB/c) - n K0 (764 MsB/c) - qacTnu. Yrno

aoe pacnpe,ueneaue 11 -Meaoaoa B ·c.u.M. aCHMMeTpuqao,. OHH BhineTaroT npe11MymeCTBeH-
+ . 

no nnepe11. Koa,j,.pnuneaT acnMMeTpnn panen 1,50:t_Q,15.Pacnpenenenne· rr.· -MesoaoB B c.11.14 

CHMMeTpll'IHO OTBOCHT9JibHO ITJIOCKOCTH cos0*= 0 • YrnoBoe pacnpenenenne ;,.o -Me30HOB 

coBnanaeT c cooTBeTCTByromnM pacnpeneneane 11 -MesonoB; coBnanaroT n cpennne sna

qeHHSI nMnym,coB HefiTpaJibliblX II 3BP!DK9lllib!X IlllOHOB, 
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Ha 3TOM >Ke CTaTHCTR'!eCKOM MaTepuane uayqanocb o6paaoaaHH9 pe30HaRCHbIX COCTO!llIHil 

a CHCTeMax AKi
281

, A1r-
1291 

K1r-
127

•
301 

n "" 
1311

-'laCTHll. C yqeTOM 3THX 

JlaHHhlX B llHCCepTallRH nony'leHbl HMnynbCHbie H yrnoable pacnpe)leneHHSI A -r11nepoHOB 1 

K- 11 " - MeaoHoa, SIBnS110m11xc,i npoJlYKTaMH pacna)la peaoHaHCHhIX cocTOSIHHil AK (1700 )., 
x) 

Y* (1385), K* (888) H p -Me30Ha, IlpoaHanH3Hpo5aHO BnHSIHHe 3THX peaoHaHCOB 

Ha HMnynbCHhie H yrnoabie pacnpeJleneHHSI · A - , K-n " -qaCTHllo 

CpeJlHHe 3Ha'!eHHSI napaMeTpoa A -r11nepoHoB np11aeJleHb1 a Ta6n11ne 3. 

B '!eTae.e.Tol! rnaae coJlep>KaTCSI JlaHHhie no o6paaoaaHHIO K°K -nap B peaKllHSIX THna 

,r + p-+ K0 +:K0 +:N +:m11, 

-· - +: 
11 +:p -+ K0 +:K +:N +:m", 

1r+: p-+ K0 +:K-+:N +:m TT, 

m =-0,1,2 ••• 

m =· 1,2 ... 

m =·0,1,2..., 

(3) 

(4) 

(5) 

Cpe)lHee 'IHCno aapSl>KeHHbIX H Hel!TpanbHbIX nHOHOB Ha OJlHO B3aHMO)leilCTBHe C o6paaoaaHH-
~ xx) 

8M K"K -napbl Hail)leHO paBHbIM 

D,,.!;=2,28 :!:_ 0,81, 

-;j'"° a0,92 :!:. 0,13 • , 
8 3TOil >Ke rnaae npHBOJl>lTC!I yrnoable H HMnynbCHbie pacnpe)leneHHSI K0 -Me30HOB H aap!I-

.. "' /15 17/ 
>KeHHblX '!aCTHll, o6pa30BaBlllHXC!I BMeCTe C K K -napoil • • CyMMapHoe yrnoaoe pacnpe-

)leneHHe K 0 -Me30HOB aCHMMeTpH'IHOi 6onbmag 'laCTb HX BbineTaeT anepeJl B c.n.M. AcHMM9'l'-

pHSI anepeJl-Ha3aJl o6ycnoaneHa K0 -Me30HaMH H3 6eanyqeab!X H JlBYJWy'le.BbIX 3Be3Jl 

(pnc. 4). HMnynbCHblil cneKTP K0 
-Me30HOB JlOBOnbHO MSlf'KHll - OKono nonoBHHbl 3THX qac

THll HMelOT HMnynbc,He npeBbllllalOlllHil 600 Msa/c (pnc. 5). CpeJlHHil nonepe'!Hhlil HMnynbc 

K 0 -Me30H0B paaeH ·A 400 Msa/c. CpeJlHlie xapaKTepHCTHKH K0
_ -Me30H0B npHBeJleHbl B 

Ta6n11ne 4. 

.UnSI nony'!eHHSI 6onee nonHoil KapTHHhI TT •p aaaHMOJleilcTaHll c o6paaoaaHneM K°K -

nap 11ayqanHCb HMnynhCHhie H yrn0BbI9 pacnpe)leneHHSI llH0HOB H He0)lH03Ha'IH0 ll)leHTH,jlHJlHp0-
/ 15, 17 / 

BBHHblX 'laCTHll ( 17 HnH p ), nepeBe)leHHbIX B c.n.M. KaK nH0Hbl H KaK np0TOHhl 

YrnoBhl8 pacnpe)leneHH!I H aapSI>KeHHbIX , H HeilTpanbHblX nHOH0B H30TponHhI. 

PaccMaTpHBalOTCSI TaK>Ke HMnynbCHble H yrnOBbie pacnpe)leneHH!I HJleHTH,j>HllHpoaaHHbIX 

~P0T0H0B, YJlanoCb H)leHTH,jlnnnpoaaTb T0nbK0 20% npoT0H0B .QT nonH0f'O '!Hcna np0TQH0B 

B peaxnn,ix (3-5), IlpeJlCTaaneHHe 06 yrnoaoM pacnpeJleneHHH npoTOH0B 11a aae3Jl c paannq

Hoil MH0>KeCTBeHH0CTblO aapSl>KeHHbIX 'laCTHll nony'leH0 Ha 0CHQBe aHan11aa yrn0BbIX pacnpe

)leneHHil K 0 
- H fT -Me30H0B )lnSI C0OTBeTCTBYIOlllHX C06hITHl1. IlpOTOHbl B C,ll.M. BblneTalOT 

B 6onbWHHCTBe cnyqaea Ha38)l, 

x) K* -+ K+=+:TT -, 

xx) IlpeJlrronaranocb, 'ITO a peaxnn,ix c po:»<n~HHe~ K°K -nap cpeJlH~e 'U!:Cno np0T0H.PB 
paBH0 cpeJlHeMy 'IHCny Hel!Tp0H0B, 

6 

HMrrynbCHble n yrnoab1e pacnpeJleneHHSI K 0 -n TT -Me30H0B, SIBillIIOlllHXCSI np0JlYKTaMH 

pacna)la pea0HaHCHbIX C0CT0RHHil K*(888)
1301

, K* (730)/
3
0/ H A 1 (1050)/30/ IT0BTO-

pSIIOT C00TBeTCTBYIOlllHe cyMMapHbie pacrrpe)leneHHSI K -Me30H0B H IlHOHOBo 

!:l _nSIToii rnaae aHan11a11py10TCSI peaynbTaTbl, nano>KeHHbie B rrpeJlllleCTBYIOlllHX rnaeax 

JlHCCepTannn. 

BbI)leneHa rpyrrna co6b!THII c MaITbIM nepe)laHHbIM HMrrynbC0M ( /1,. :::. 700 Msa), a KO-

Topoil A -rHnepoHhl npaKTH'leCKH coxpaHRIOT HarrpaeneHHe H HMITyilbC rrpoT0Ha B c.n.M. 

Jl0 ero B3BHMO.tteiiCTBH!I C ,,-'-Me30HOM. XapaKTepHCTHKH TaKHX A -rnnepOHOB corrocTaa

IlSIIOTCSI C peaynbTaTaMH pac'leT0B rro M0JlenH rrep11,jiep11'1eCKHX B3aHM0Jl9l!CTBHii B 0JlH0Me30H

H0M nonlOCH0M npn6nH>KeHHH. Ilo JlHarpaMMe 1 pnc. 6 npoB0JlllITHCb paC'!eTbl B rrpe)lnono>Ke-

HHH, 'ITO o6MeH ocymecTan11eTCSI K -Hnn K* -Me30HaMH. Ecnn yqeCTb peaoHaHCHoe K-TT 

eaaHM0JleiicTBHe a aepxHeil aepmnHe JlHarpaMMhI I , To M0>KHO nony'IHTb cornac11e pac-
_117 / 

'leTHbIX )laHHbIX - C 3KCnepHMeHTanbHbIMH JlITSI BhI6paHHOil rpyrrnbl co6b!THH • 

/32,33/ 
CnenyeT 0TMeTHTb, 'ITO B pa6oTax C noMOlllblO HeCK0nbKHX JlHarpaMM • npnee-

/33/ 
)leHHhIX Ha pHc. 6, 0ITHCaH ~ nonyqeHHbiil HaMH cneKTp A -rnnepOHOB. ABTOpbl Jl8-

naroT 

Ma I 

BbIB0Jl • 'ITO 0CH0BHOl! BKITBJl ( A 50- 70%) B cneKTp A -r11nep0H0B BHOCHT )lHarpaM-
. /17/ 

• rrp;n'leM,KaK 3T0 6binO Haii)leHO ;n· HaMH • BbIC0K0SHepreTH'IHaSI qaCTb crreKTpa 

nonH0CTalO OITHCbIBaeTCSI 3TOil JlHarpaMM0ii. 

HMnynbCHble H yrnOBbie pacnpeJleneHHSI A -rnrrep0H0B H3 0CTaaweiiCSI rpyrrrrhl C06bl

THii ( /1,. >700 Msa) cpaBHHBaITHCb C pacnpe)leneHHgMH, paCC'IHTaHHbIMH C noM0lllblO CTBTH

CTH'!eCK0i! M0)lenn. OKaaanocb, 'ITO cTaTHCTH'leCKaSI M0)lenb He cornacyeTCSI C 3KcnepHMeH

TilnbHbIMH naHHbIMH. 

8 3T0H >Ke rnaae SKCnepHMeHTanbHble JlaHHble, nony'!eHHble HaMH, corrocTaBnSIIOTCSI C 
. /34-39/ 

peaynbTaTaMH aHanorH'IHbIX sKcnepnMeHT0B npH Jlpyrnx SHeprHSIX • .nenaeTCSI 3aKnro-

'leHH9, 'ITO 17 :p B3BHM0)leiiCTBHSI KaK C o6paaoaaHHeM AK -,TaK H C o6paaoaaHHeM 

K K -nap, HMelOT 0JlHHaKOBhll! xapllKTep B HaTepaane HMITynbC0B 

Jl0 18 faa/c. 

fT-;.Me30HOB 'OT 4,65 

OcHOBHble peaynbTaTbl H BhlB0Jlbl JlHCCepTallHH 

1. OnpeJ1eneHbl ce'leHHSI reHepallH~_ AK -nap, KfK1- H K"K -nap ,.-'-MeaonaMli 

Ha B0JlOP0Jle. Ceqem,e o6pasoaanHSI K K -nap rrp11MepHO B JlBa paaa 6onbme ceqeHHSI o6pa

soaaHHR AK -nap. 

2. HailJleHbl cpeJlHH8 MH0>KeCTBeHH0CTH nH0HOB B 7T. p B3aHM0JleiiCTB!I.!IX C p0>K)le-

HHeM AK - H Ki -nap. BMeCTe c AK -rrapol! H c K'X -n_apol! B cpe11aeM o~paayeTCSI 

3 " -Meaoaa. 
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3. Hsy'leHbl HMrrynbCHble n yrnoBbie pa!'npeneneHHSI A -r1mepoHoB, K0 
- H 11 - Meso-

HOB B c.n.M. KaK nnsi acex co6bITHli, TaK H nnsi C06b!THli C pasnH'IHOli MHOlK9CTB9HHOCTbIO 

sapsilKSHHhlX 'laCTHU. A -rnnepOHbl BbmeTaIOT a c.u.M. npenMymeCTBSHHO Hasan. 3Ta aCIIM

MeTpHS! ypaBHOBSlIIIIBaeTCSI aCIIMMeTplieli npoTHBononOlKHOro SHaKa K -H 11-.:..MeSOHOB. Yrno

BOe pacnpeneneHHe 11 +:_MeSOHOB CIIMMeTpH'IHO OTHOCIITenbHO nnoCKOCTII cos 0* =-0. 

4. Hsy'leHbl pac_npeneneH1rn no nepenaHHOMY IIMnym,cy fl .YcTaHOBneHo, 'ITO OKono 

30% 11-: p , coynapeHIIli npn HMnynbcax 7-8 fsB/c xapaKTepnsyeTcsi OTHocnTenbHO Manb1M 

'ISTbtpexMepHbIM HMnynbCOM, nepenaBaeMbIM A -rnnepoey ( fl '.::, 100 MsB). B STIIX co6b1-

TIISIX A -rlinepOHbl npaKTH'ISCKH coxpaHSIIOT II HanpaBneHne, II IIMnynbC npOTOHa no ero 

BSalIMOnefiCTBIISI C 11 -MeSOHOM. 

< 
5. HMnynhCHbie H yrnOBbie xapaKTepHCTIIKH A -rnnepOHOB HS rpynn C06bITHli C 

fl -· 100 MsB n fl> 700 MsB OTnlI'laIOTCSI nOBOnbHO CIInbHO (cM. Ta6nuny 5), Torna KaK 

xapaKTepHCTHKH nHOHOB MSHae 'IYBCTBHTSnbHbl K 9TOMy pas61IeHHIO. 

6. CnenaHO SaKnIO'ISHHe, 'ITO nony'leHHble 9KCnepHM9HTanbHbl9 pesym,TaTbl nnsI rpynnhl 

C06bITIIli C fl :5, 100 MsB MOryT Ob!Tb Ka'ISCTBSHHO om,caHbl Ha OCHOBe Monen1I Heynpy

r1IX BSanMonelicTBIIli B onaoMesoHHOM nonrocHoM npn6n11JKeH1111 c y'leTOM pesonancnoro 

11 •. K BSallMOneliCTBIISI. 

7. PesynbTaTbl paC'ISTOB no CTaTHCTll'ISCKOli Monen11 He cornacyIOTCSI C 9KCnepnMea

TanbHbIMa naaHbIMH an nnsi Bcex C06bITnli fl >: 700 Msa, an nnsi '{aCTH s·Tnx COObITHli, 

KOTopasi naeT HSOTponaoe yrnoBoe pacnpeneneHHe A -rnnepoaoB a c.n.M. 

8. Hccnenoaaab1 nMnynbCHbie H yrnoBbte pacnpeneneH11si K 0 -MeSOHOB oT K°K - nap, 

a TaKlKe HMnynbCHbie n yrnOBhle pacnpeneneHHSI nnoaoa n npOToaoB, 06pasoriaBmnxcsi BMeCTe 

C HIIMH. TTpoTOHbl B c.n.M. BbmeTaIOT B ocaoBHOM Hasan, a K0 -Mesoabl - Bnepe.tt. Yrno-

Bbie pacnpeneneH!rn 11. -MesoaoB 1130Tponabl0 

9. HalineHo, 'ITO npnMepHo 15% 11 ·P asaHMoneliCTBnli, npnBonsimnx K 06pasoaaH1110 
• < 

K"K -nap, HMeIOT l'l _, 600 MsB n; IlO-BHnHMOMY, MoryT 6b!Tb onncaHJ,I c llOMOmhlO 

Monenn Heynpyr11x B3aHMoneliCTBllll B onHOM930HHOM nonrocaoM npn6nHlKeana. 

10. Onpenenea1,1 cpenH11e nonepe'IHbte HMnym,cbl A -rnnepoHoa, K0
- n 11 -Meso-

HOB. 0Kasanocb, 'ITO cpenHne nonepe'IHbie HMnynbCbI A - n K -'laCTHI! onnHaKOBhl 

(., 400 MsBIC) n 6onbllle cpenHIIX nonepe'IHbIX HMnym,CHOB sapsilKeHabIX llHOHOB (" 320Msa/q). 

0CHOBaoe coneplKaane nHccepTaI!HH ony6nHKOBaao B pa6oTax
113

- 19.• 27• 28- 311 

8 

ns 

0 

2 

4-

' 
Bee n8 

Ta6nnna 

NAx• NA NKoKo N o 
t I t Kl 

17 53 8 59 

31 216 20 252 

9 90 3 123 

57 359 31 434 

Ta6naua 2 

Ce'leHnsi o6pasoBamrn AK-: K~ K~ •, K0
- K • nap 

P11_,(fsB/c) UA_K(M6) 'if K~ (Mo) ~OK (M6) 

6,8/14,18/ 0,8 :!:..0,25 - 1,2 :!:. 0,3 

7,5 0,98:!:.0,ll 0,2 :!:. 0,05 1,51:!:. 0,24 
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