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Hccne,IJ,osaHHJI MHo:>KeCTBeHHoro po:>K,IJ,eHHJI qacTHU. npa 

BbiCOKHX 3HeprHJIX llOKa3allH, 'iTO B a,IJ,pOH- a,D,pOHHblX B3aH

MO,IJ,eHCTBHJIX MO)I(HO Bbi,IJ,ellHTb TaKOH Knacc B3aHMO,IJ,eu

CTBHH, B KOTOpOM BTOpH'iHble qaCTHl.l,bl o6pa3yiDTCJI B pe-

3YllbTaTe ,IJ,Hc)JpaKl.I,HOHHOH ,IJ,HCCOl.I,Hal.I,HH nepBH'iHbiX qac

THU. /I ,2/. TaKue B3aHMO,IJ,eucTBHJI HMemT nepuc)Jepu'!ecKHH 

xapaKTep H a MO,IJ,enu nonmcos Pe,IJ,:>Ke CBJI3biBamTcJI c o6-

MeHOM nonmca lloMepaH'iyKa. 

3KcnepHMeHTallbHOe Bbi,IJ,eneHHe TaKHX C06biTHH 06bi'iHO 

npOBO,IJ,HTCJI Ha OCHOBaHHH HallH'iHJI 60nblliOrO HHlCpBana 

6biCTpOT (!\y*~2) Me:>K,IJ,Y 'iaCTHl.l,aMH H OTHOCHTCJlhHO Ma

noro 3Ha'ieHHJI He,IJ,OCTammeu MaCChi I M: ~ 20 r JB 
2! :I; 

B nocne,IJ,HHe ro,IJ,bi 6bm ony6nuKosaH pB.ll pa601, B Ko

Tophlx 6hlnH onpe,D,eneHhl ce'ieHHJI .IJ.Hc)JpaKU.HOHHhiX npou.ec

cos H pacnpe,D,eneHHJI no M: , a TaK)I(e He,KO"I:_Opbre xapaK

TepHCTHKH 3apJI)I(eHHblX BTOpH'iHblX '!aCTHl.l, '
1 '. 

B HaCTOJill.l,eu pa6oTe npHBO.IJ.BTCJI HMDYJibCHbie H yrno

Bbie xapaKTepHCTHKH BTOpH'iHblX 3apJI)I(eHHbiX 'iaCTHl.l, H 

raMMa-KBaHTOB, o6pa30BaHHblX B npou.eccax ,IJ,Hc)JpaKl.I,HOHHOH 

.IJ.HCcou.uau.uu rr- -Me30HOB c p = 40 T3B/t Ha npoToHax. 

fiOJiy'ieHhl TaK)I(e Ce'ieHHJI o6pa30BaHHJirr
0 

-Me30HOB B 3a

BHCHMOCTH OT 'iHCJia 3apJI)I(eHHblX '!aCTHl.l, (n o ). 

§J. TonoAozu~ecKue ce~eHu~ 

)l.JIJI Bbl,IJ,CJJCHHJI ,IJ,Hc)JpaKl.I,HOHHhiX C06bl1HH aHaJJH 3HpOBa

JIHCh 9266 Heynpyr HX :< -p · BJdHMO,llCHCl BHH, 3aperHClpH

poBaHHbiX B 2-MeTpOBOH npOIJJHOBOH KaMepe, 06JJ)YCHHOH 

rr-·Me3oHaMH c p = 40 T3B/c Hd cepnyxoscKoM ycKupu1ene. 

MeTO.llH'iCCKHe sonpochi Bbl.llC.~JeHHJI Heynpyrux rr- p -s3au

MO.llCHCTBHH 11 HX o6pa6u1"11 }•dCCMolpCHbl B pa601d\ ::; 
1
'. 
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0T6op AH«i>paKIJ,HOHHbiX eo6b1TBH npOBOABneJI no eneAYIOllJ,BM 

KpHTepBJIM. 
1. B eofibiTBB BMeeTeJI BAeHTH«i>BIJ,HpOBaHHbiH no HOHH-

3aiJ,BB n~oTOH /PJm6::: 0,7 T3B/c/. 
2. M <20 T3B2 

X- • -
3. 3«WleKTBBHaJI Maeea MBWeHH M3<P< 0,15 T3B. 
3TH KpBTepBB OT6opa 3KBBBaneHTHbl ofiblqHbiM no BH

Tepoany 6bleTpoT ~ y * > 2 131 . Bee oeTanLHbiC eo6b1TBJI Mbl 

OTHOeHnH K HeAB«i>paKIJ,B-OHHbiM. 
B ma611. 1 npuoeAeHbl nonyqeHHble uaMB AaHHble 

no epeAHBM qHenaM TT
0 -Me30HOB B 3aBHeBMOeTH OT n+ 

TononorHqeeKBe eeqeHBJI B a 0 (n + ) AllJI AH«i>paKIJ,BOH
HbiX B HeAB«i>paKIJ,HOHHbiX npoD,e~eOB.-3TH AaHHble no a(n+) B 

npeAenax OWBfiOK eoonaAaiOT e paHee onyfinBKOBaHHbiMH -/
3

/. 

.HuKni03BBHble eeqeuBJI o6pa3oBaHBJI rr
0 

-Me30HOB 

(a rro (n ± )), 3HaqeHHJI <nrro >n + nonyqeuw ua oeuo
BaHBH xapaKTepHeTBK raMMa- KBaHTOB, 3aperBeTpBpoBaH

HbiX B KaMepe no (e +e-}napaM KOHBepeHH / 5 ,6 /. 
JiHTepeeHO OTMeTHTb HanBqHe nonO:>KBTenLHOH KOppenJI

IJ,BH Me:>KAY <nrro >nA~¢ H n± . TaKHM o6pa30M, poeT 

epeAHero quena rr0 --Me30HOB e poeTOM n + B rr-p -o3aB

MOAeileTBHJIX npH p = 40 T3B/c ue eBJI3aH e npoeTbiM 

eno:>KeHHeM ABYX MeXaHB3MOB B3aHMOAeHCTBHJI: AH«i>paK

IJ,HOHHOrO H HeAB«i>paKIJ,HOHHoro I 51. ,D;nJI KonHqeeToeuuoro 

auanB3a KoppenJIIJ,BH < n o >AM¢= f(n +) ueo6xoAHMO yaenHqe-
TT -

HHe eTaTHeTBKH. 

§2. /Ionepe<~H&Ie uMnyii&Cbl 

+ 
CneKTPbl nonepequblx HMnynLeoB oTopuqHbiX rr- -Me3o-

HOB B raMMa- KBaHTOB B AB«i>paKIJ,HOHHbiX H HeAH«i>paKIJ,BOH

HbiX rr-p-B3aHMOAeHeTBHJIX npeAeTaBneHLI Ha puc. 1. 3TH 

eneKTpbl HOpMHPOBaHbl Ha eABHHIJ,Y e yqeTOM HHKni03BBHOrO 

eeqeHHJI pO:>KAeHBJI BTOpHqHbiX qaeTHIJ, . .H3 pueyHKa BBAHO, 

* flo HaWHM OIJ,eHKaM, npHMeeb B 3THX eofibiTHJIX, eBJI-
3aHHaJI e ,IJ,H«l>paKIJ,Beii npoToHa, Mana I :S 50/o/. 
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Puc. I. CneKmp nonepettHbiX uMnyAbcoe emoputtHbiX 1/- Me3o· 
H06 U y • K6QHmoe 6 OUfPpUKI.IUOHHbiX U HeOUfPpUKI.IUOHHbiX 
rr -P - e3auMooeucmeuJix. 

+ qTo pacnpe.n.eneHHe no nonepeqHblM HMnynLcaM 77- ·Me3o-

HOB B .IJ.H<}lpai<l.I,HOHHblX B3aHMO,IJ,eHCTBHJIX OTnHqaeTCJI OT 

aHanorHqHoro pacnpe.n.eneHHH .n.nH He.IJ.H<}lpai<l.I,HOHHhlX B3aH

Mo.n.eH:cTBHH. B ma6A. 2 npHoe.n.eHbl cpe.IJ.HHe 3HaqeHHH H 

,IJ,HCnepCHH ,IJ,nH p..!. , y *,COS e *, X, p *, r,IJ,e e* · yron BblneTa 

2 p* 
qaCTHI.I, B C.l.l,. HHepl.I,HH, p * · HMnynbC B C.l.I,.H. H X= _li_ · 

vs 
<}leHHMaHOBCI<aH nepeMeHHaH. 0TCJO,IJ,a BH,IJ,HO, qTo cpe,IJ,HHe 

llOITepeqHble HMITynbCbl TT+- H 77- ·Me30HOB B .IJ.H<}lpai<l.I,HOHHbiX 
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npoueccax MeHLwe, 'leM B He.D.HdJpaKII.HOHHLIX. B TO )Ke 

apeMH cpe,D,HHe nonepe'IHLie HMnynLCbi raMMa-I<BaHTOB O.D.H

HaKOBbi BO B3aHMO,D,eHCTBHJIX 060HX THnOB. 

§3. llpoOOAbHble xapaKmepucmuKu 

Pa3nH'IHe .D.BYX THnOB B3aHMO,D,eHCTBHH 6onee OT'IeT

nHBO npOJIBnJieTCJI B npO,D,OnbHbiX xapai<TepHCTHI<aX BTOpH'I

HbiX 'laCTHII. /Pil , X , y* j. 3,D,eCb cne,D,yeT HMeTb B BH,D,y, 

'ITO ycnOBHJI olf6opa .D.HdJpaKII.HOHHbiX C06biTHH no xapaK

TepHCTHI<aM 3apJI)KeHHbiX BTOpH'IHbiX 'laCTHIJ. npHBe,D,yT I< 

CMeiiJ.eHHIO npO,D,OnbHbiX xapai<TepHCTHK 3THX 'laCTHII. B CTO

pOHY nono)KHTenLHLIX 3Ha'leHHii. O,D,Hai<o npH 3TOM npe.D.

cTaanxroT 6onLwoii HHTepec xapai<TepHCTHKH raMMa-I<BaH

TOB, Ha KOTOpble He Hai<na,D,LIBanOCb HHI<aKHX orpaHH'IeHHH. 

Ha puc. 2 npe,D,cTaaneHLI pacnpe,D,eneHHH rr ± -Me30HOB 
+ 

H raMMa-I<BaHTOB no y*. Pacnpe,D,eneHHH ,D,nx rr- -Me30HOB 

B .D.HdJpaKIJ.HOHHbiX npoueccax CMeiiJ.eHbl B CTOpOHY nonO)KH-

fay- P • ~0 J'j£/c J"p-1' + .. . 

!!'"p_,-· ... . 

!!'"p-'1!"' ... 

.f 

.··.;,:·1 

... : ~ ':]~ 
··t . .. 0 6 6 6 

. .ll r ·~: 11 
.. 

r• N•ii.Kf'. to a..,.. 

{·~"' 6a.... 
( ... a.... 
·~· 

• Of I l -~ ~ l l_l 0 - f 2 5 It Y 0 

Puc. 2. PacnpeOeAeHue rr±- Me30H06 u y- KBaHmoa no npo
OOAbHou 6blcmpome -y *. 
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Puc. 3. PacnpeOeAeHUJI amopu'lHbiX t.lacmu{#: rr±- Me30H06 u 
y- K6QHM06 - no nOAHOMY UMnyAbCY 6 C.f#. U. 

TenLHLix 3Ha'leHHii y* no cpaaHeHHIO c TaKHMH pacnpe,D,ene

HHJIMH B He,D,HdJpaKII.HOHHbiX npoueccax. 0CHOBHaJI ,D,OnH 

raMMa- KBaHTOB B .D.HdJpaKII.HOHHbiX C06biTHJIX . HMeeT 3Ha

'leHHJI y * ~ 0. 0,D,HaKO cpe,D,HHe 3Ha'leHHJI y * H X /Ta6n. 2/ 
,D,nH raMMa-KBaHTOB B ,D,HdJpaKIJ.HOHHbiX npoueccax MeHbille, 

'leM ,D,nH TT ± ·Me30HOB. 3TO MO)KeT 6b1Tb CBH3aHO C TeM, 

'ITO raMMa-KaaHTLI o6pa3yiOTCH B pe3ynLTaTe pacna,D,a 

rr
0

- Me 30HOB . 

Ha puc. 3 npHBe,D,eHLI pacnpe,IJ,eneHHH BTopH'IHLix qac

THII. no nonHOMY HMnynbCY B C.IJ.. HHepiJ.HH. 0TCIO,D,a H H3 

ma6A. 2 BH,!J,HO, 'ITO <p * > ,D,nJI ,D,HdJpaKIJ.HOHHbiX npOIJ.eCCOB 

6onLwe, 'leM ,D,nJI He.D.HdJpaKIJ.HOHHLix. 3To pa3nH'IHe B oc

HOBHOM CBH3aHO C pa3nH'IHeM B npO,D,OnbHbiX HMnynLCaX 

BTOpH'IHbiX 'laCTHIJ. ,D,nJI B3aHMO,D,eHCTBHH 3THX THnOB • 

B 3aKniO'IeHHe OTMeTHM OCHOBHble pe3ynbTaTbl pa60Tbl. 
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1. Onpe.n;eneHbl TononoruqecKHe ceqeHHH H <n rro > B 

.n;uclJpaKI.(HOHHbiX H He.n;HclJpaKI.(HOHHbiX TT- p • B3aHMO.D;eHCTBHHX 

npH p = 40 T3B. 
2. 06Hapy:>KeHa nono:>KHTenLHaH KoppenHUHH Me:>K.n;y < n 0 > 

TT 

H n ± B .n;uclJpaKUHOHHbiX npoueccax. 

+ 3. Ilony"leHbl HMllYllbCHble H yrnOBbie xapaKTepHCTHKH 

TT- ·Me30HOB H y ·KBaHTOB )J;llH B3aHMO)J;eHCTBHH o60HX THllOB. 

HaM npHHTHO no6naro.n;apHTh Ja none3Hble o6cy:>K.n;eHHH 

H noMOII.(h B pa6oTe yqacTHHKOB CoTpy.n;HH"leCTBa no uc

cne.D;OBaHHHM npouecCOB MHO:>KeCTBeHHOrO pO:>K.D;eHHH C no

MOII.(biO 2 • MeTpOBOH nponaHOBOH ny 3blpbKOBOH KaMe phi. 
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