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§ 1. BaeneHHe 

OnHOH H3 rrpo6neM HHKnID3HBHOro rronxona K B38HMO

neHCTBHID anpoHOB rrpH BbICOKHX 9HeprHSIX SIBnsreTCSI BbISIC

H0HHe 38BHCl:IMOCTH Tex un1:1 lfHbIX Ha6nronaeMbIX 9!p!p0K

TOB OT MH0}K0CTBeHHOCTH. Llnsr peIIIeHHSI rrono6HbIX BOilpo

COB MO}KHO rrp1:1ane'lb 1:IH!pOpMaUHID O T.H. rrony1:1HKnID3HBHbIX 

Cil0KTpax, T.e. xapaKTepHCTHKax peaKUl:IH C naHHOH Torrono

rHeH, aarnsrnao rrpencTaansrroruux BKnanb1 paanu'lHbIX MHO

}K0CTBeHHOCTeH B !pH3li'l0CKH0 SIBneHl:ISlo 

B HaCTOSIIU0H pa6oTe Mb! nanHM KOnH'l0CTB0HHOe orr1:1ca

Hli0 onHO'laCTH'lHbIX pacrrpeneneHHH 1T ± -Me30HOB Ilpl:I 

nairnoH MHO}K0CTB0HHOCTR. flpl:IBeneHHbl0 9KCilepHMeHTanbHbl0 

peaynbTaTbI 6hmH rrony'leHbI H3 aHanuaa ~ 6000 Heyrrpyrux 

1T -p -co6bITHH C MH0}K0CTB0HHOCTbID OT 2 no 12 aapg}KeH

HbIX qaCTRU ( BKnro•rnTenbHO), aaperHCTpHpOBaHHbIX a 2-

MeTpOBOH rrporraHOBOH KaMepe 011 Hl1, o6ny'leHHOH 11- -Me-

30HaMH C liMilYllbCOM
2 

( 40,00:t_0,24) faB/c Ha yCKOpHTene 

114>B3 /l/. B pa6oTe1 1 naHo orr1:1caH1:1e orrT1:1'leCKOH cucTeMbl 

KaMephl 1:I M0TOl{l:IKH orrpeneneHl:ISI OITTl:I'l0CKRX KOHCTaH~ 

a BOilpOCbI, CBSI3aHHbl0 C OT6opoM, BbineneHl:IeM B3aRMO

neHCTBHH l:I o6pa60TKOH !plillbMOBOH 1:IH~OpMaUHl:I C 2-MeTpO

BOH nporraHOBOH KaMepbI, l:I3nO}K0Hbl B' 3 <' 0TM0Tl:IM, 'ITO 

pe3yllbTaTbI no l:IMrrynbCHbIM l:I yrnOBbIM 1:IHKnID31:IBHbIM 

xapaKTep1:1cT1:1KaM 11-p -aaa1:1MoneficTBRH rrp1:1 p = 40 faB/c 

6btnH orry6nHKOBaHbl B pa6oTax / 4/. 

AHalll:I3 6yneT OCHOBaH Ha HeKOTOpbIX cnenCTBHSIX MO

nen1:1 n1:1cppaKUl:IOHHoro B036y}Kl{0Hl:ISI nnsr rrony1:1HKllID31:IBHbIX 

xapaKTep1:1cTRK/s/, KOTopasr conep}Kl:IT rrpenrrono}KeH1:1e 
• 0 CTaTl:ICTH'l0CKOM xapaKTepe l:IHKnID31:IBHOro crreKTpa BTO-

pl:I'lHbIX 'laCTRU. Llanee rrpOBOl{l:ITCSI cpaBH0Hlie MOl{0llbHbIX 

' 
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npencKa3SHHfi C nonyqeHHbIMH B pa6oTe onHoqaCTHqffbIMH 

pacnpeneneHHRMH no nonepe'lHbIM H nponolll>HhlM cocTaB

na10mHM HMnym,ca 11 ± -M830HOB. 

OTM8THM, qTo B pa6oTe He npoaonHnOCb COBMeCTHOe 

OllHCSHHe nonyHHKnI03HBHbIX onaoqaCTHqHbIX cneK-TpOB C 

aapMOBbIMH TOnonornqeCKHMH pacnpeneneHHSIMH; YKS)K8M 

B 8TOii CBSI3H, qTo COOTBeTCTBYIOIIHii aaanH3, a T8K)K8 

ocymeCTBneHHOe B 16 / H3yqeHHe KOppen.mmii aeiiTpalll>HbIX 

H aapmKeHHbIX qacTHU H3nO)K8HbI B o6aopef7! 

§2. ct>opMymrpoaKa Mohenn 

.Una BbIHBneHHR 3SBHCHMOCTlf onHoqacTHqHbIX pacnpene

neHHii OT MH0)1{8CTB8HH0CTH paCCMOTpHM Cffaqana ,nony

HHKnl03HBHbl8 xapaKTepHCTHKH B TpaKTOBKe MOnen,eii nmppaK-

UHOHHoro aoa6y)KneHHR ( M.n.B. )18 - 101. ,, . 
PaCCMOTpHM HHKnI03HBHbiii cneKTp peaKUH~ ~+b ➔ c+x, 

B COOTB8TCTBHH C / 8/ aannweM ero B . cneny10meM BHne: 

E d': = JdMp (M)n{M)EN(p'), 
. dp ---- . 

( 1 ) 

rne p' H p - HMnynbCbI qaCTHUbI C B CHCTeMe Il0KOR 

KnacTepa H c.u.H. COOTBeTCTBeHHO, E - 8HeprHR 'IBCTHUbI 

B c.u.H., p (M) - cetteHHe aoa6y)KneHHR KnacTepa c Maccoii 

M , N(p>' )- SMilnHTyna, onpe]lena10maa BepOSITHOCTb pac

nana o6paaoaaHaoii cHcTeMbI. fJepexoJl a cuc-reMy noKosi no

c:TuraeTcSI 'IHCT0 np0Jl0nbHbIM nopeHu-npeo6paaoBaHHeM H3 

c.u.u. P= f{_p' ), n (M) ·..; MHO)KeCTBeHHOCTb ttacTHII_, Ha Ko

Topb1e pacna]laeT KnacTep .• 

• OCHOBHbI8 npennonO)K8HlfSI KnacTepHbIX MO]leneii: 'JlHq>

paKUHOHHOe B036y)KJl8HH8 KnaCTepOB (aCCOUHBIIHii), CTa

THCTH'18CKHii ( H30Tp0ilHbiii) HX pacna,d ·Ii miHeiiHSSI CBSl3b 

n - M , ; He HaKnaJlbIBaIOT cHnbHbIX · o·rpaHHtteHHii Ha BHn 

q>yHKUHii N (p' ), H ti:aCTO HX BhlffapaIOT B 6onbUMBHOBCK0H 
· ·, · ➔ -,\2~p'2 · 

qiopMe EN (p ') :.. e .. , ,\ - napaMeTp Bb16paHHoro 

pacnpeaeneHHSI. B aTOM cnyti:ae oaaottaCTHti:Hoe pacnpene-

neHHe npH q>HKCHpOBBHHOii MH0)1{8CTBeHHOCTH MO)!('eT 6bITb 

3BIIHCBHO cnenyIOIIlHM o6pa30M: 

4 

2 2 

d 
-,\ m sh(y-¢) 

un / e --- = An J dMp(M)n(M)B(M-n y)------, (2) 
dydpi ch 2 (y- ¢) 

rne y - 6bICTpOTa ti:aCTHUbI, y = 1/2 fu E + p U , ¢ - 6bI-
E -PII 

CTpOTB KnacTepa a c.u.H., 1/ y - aq>q>eKTHBHBSI Macca co-

cTaBnRIOIIlHX KnacTepa. u /8/ 
OTMeTHM, 'ITO OJlHOii H3 TpynaocTeH M.n.B. SIBnSI-

eTCSI npo6neMa cornacoaaHHSI xona TononorHti:eCKHX cette

HHii Un H noaeneHHSI HHKnl03HBHbIX cneKTpOB B ueHTpanbHOii 

o6nacTH. TioIIbITKH MOAHq>HKBUHii ceti:eHHii Un c yti:eTOM 

noporoBbIX (tmin ) aqiq>eKTOB B o6paaoaaHHH KnacTepoB, 

npHBOASIIIlH8 K nonaaneHHIO pacnpenene.1rnii no_ 6bICTpOTBM 

B o6naCTH y- 0 ' aenyT, no aceii BHnHMOCTH, K OTKB3Y 

OT npennono)KeHHSI 06 H30TponaocTH pacnaaa KnacTepaft91!/ 

8 pa6oTe11 O ~ ti:aCTH0CTH, IlOK838HO, K8K BBen.eHH8 HeH30-

' Tp0IIH0CTH noaaonSieT cornacoaaTb Menneaaoe naneHHe 

ceti:eHHii B o6nacTH 6onbWHX n H aey6bIBaIOIUHii xapaKTep 

cneKTp0B a ueHTpanbHOii o6naCTH. 
HH)K8 Mbl II0K8:lK8M, 'ITO 38BHCHM0CTb OT MHO:lK8CTB8H-

H0CTH1 IIpHB0ASIIIl8SI K H8H30Tp0IIH0CTH pacnaaa aoa6y)K

neHH0ii CHCT8Mbl, conep)KHTCSI ecTeCTB8HHblM o6pa30M 

a MonenH, · rne a Ka'teCTBe q>yHKIIHH N (y ) BbI6HpaeTCR 

H3B8CTH0e H3 CTBTHCTHKH pacnpeaeneHHe 6oae-raaa, co-

0TBeTCTBYIOill88, Ha SI3b1Ke npouecC0B MHO)K8CTB8HHOI'O 

p0)KA8HHSI, He3aBHCHM0MY HCnyCKBHHIO BTOpHti:HblX '18CTHilo 

BaHny Toro, 'ITO 0CH0BHblM nyHKT0M KnacTepHblX ( Mynb

THKnacTepHbIX) MOAeneii SIBmJeTCSI xapaKTep 38BHCHMOCTH 

N =N(p), paCCM0TpHM orpaHH'18HHSI, K0T0pble HaKn8AbIBa-

lOTCR Ha nonyHHKnI03HBHbl8 xapaKT8pHCTHKH IIPH Bb16ope 

cyMMapH0I'0 HHKnI03HBH0I'0 pacnpeaeneHHSI B aane: 

d +koE-k pll -1 
EN( ➔p)= E _u_= const(e 1 -1), dp 

(3) 

rne ko kl - napaMeTpblo 
Bbr6op pacnpeaeneHHSI B cpopMe ( 3) np0AHKTOBaH TeM, 

'ITO OHO ynoaneTBOpSieT CTBTHCTH'18CKHM npeanonO)K8HHSIM 

MoAoB, / 8-lO/, X0p0lll0 B0Cilp0H3B0AHT 9KCIIepHM8HTanbHbl8 
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cneKTp1,1 B npennono)KeHHH 06 H30TponHoM pacnane N 1r , 
/12/ N21r,... H T.Jl. KnacTepoB H, HaKOHeu, TeM, 'ITO 

C noMOIUhlO (3) ynaeTCH nony'IHTb cornacHe np~ OnHCaHHH 
3KcnepnMeHTanhHI:,IX JlaHHblX no HHKnI03HBHI:,IM cneKTpaM B 

1r -p -aaaHMoneikTBHHX npn 28 raB/c /13/. ➔ 

H ac 6y JleT HHTepecoea Th noeeneHne eenH'IHH E da
0 

/ dp , 
rne fl - 'IHCno aapH)KeHHI:,IX 'IaCTHU B KOH8'IHOM COCTOHHHH 
peaKUHH 1T -p ➔ C ( p) + ( fl -l)3ap.11:>11. + ... , HOpMHpoeaHHbIX 
o6bI'IHI:,IM o6pa30M Ha HHKnI03HBHI:,IH cneKTp 

Eda/dp = ! E do- /dp . 
n n . 

Paanarag Bbipa)KeHHe (3) B reoMeTpH'leCKHH PHA no MHO
)K8CTB8HHOCTH fl H Y'IHTbIBaH onpeneneHne nonynHKnl03HB
HI:,IX ceqeHnii B nepeMeHH1,1x Y , P J. , nonY'IHM! 

rn (Y,P.,i )= dun =2 ·A -nm.J..M.J_ch(y-y_') 
. dd2 1re y p.J.. • (4) 

rne y ' - aenHtJHHa, aaanorn'IHaH 61,1cTpoTe H cocTaeneHHaH 

2 2 2 · 
H3 k 0 H k 1 ; m ="l/p 2+ m , M-1-=Vk 0-k 1 • B caHaH c npo-
uaaonoM B a1,1trope MeXaHHa·Ma aoa6y)l{Jl8HHH KnacTepa M1,1 
6yneM pa6oTaTh c nepeaopMnpoBaHHbIMH · Ha 0-

0 
pacnpe

neneHHHMH, 'ITO BeChMa YJl06Ho BBHJlY H80JlH03Ha'IHOCTH 
pa3nO)K8HHH B PHA. B q>H3H'IeCKHX npHnO)KeHHSIX MI:,I 6yneM 
nonb30BaTbCSI ne:wb OTHOCHTenhHI:,IMH BenH'IHHaMH. 

l1HTerpHpyg pacnpeneneHHe ( 4) no nonepe'IHbIM MaC
CaM, Mb! nony'IHM OTHOpMHPOBaHHoe OTHOCHT8nbHoe pac..; 
ripeneneHHe no 61,1cTpoTaM: · 

1 da0 en 1 + achy 
rn (y) = -;; dy = 7"" • K 

1 
(a) ch 2y 

-achy 
e (5) 

rne a=nmM.,i, K1 ( z)- q>yHKUHSI EeccenH II pona. TTpe: 
n·>ii MO)KHO ncnonb30B8Th aCHMnTOTHKy 6eccenea1,1x 
q>yHKUHii, H Torna 

vn 
TD {y) ::: -====-

y21rmM.+ 

1+ achy 

ch)' 
e 

2 -2a sh y/2 
(6) 

0TM8TlIM JlBa Ba)KHI:,IX CBOHCTBa pacnpeaeneHUli (5) 
H ( 6): 1. "Cy)Keane" nnKa pacnpeneneHnH c yaemi'IeHHeM 
n , T.e. pocT 3q>q>eKTHBHOro HaKnOHa nnH 6onhWHX MHO

)K8CTB8HHOCTeii. 2. BoapacTaHHe MaKCHManbHOro :3Ha'!eHHH 
npH y=O* c MHO)KeCTBeHHOCThIO: r0 (y-_O)= c-,jn (l+nm ). . · 

nng COOTB8TCTByIOIUHX cneKTpOB no nonepe'IHI:,IM co.-
CTaBnHIOIIIHM HMnynnca H3 BI:,Ipa)K8HHH ( 4). HCnonh3YH . 
onpeneneae:e 6eccenea1,1x q>yHKUHii, nony'IaeM: 

1 d~ nMJ. 
Tn (pl)= a. -d 2 = --(-· )Ko(nm.i_M.J_ ), (7) 

n pl- mK1 a 

rne K0 (z)-, K 1(z) - qiyHKUHH EeccenH II pona. TTpH n>n 

r (p ) -1/2 - M ( n ·1 = com e 
0 !.Lm1-m) 

+ a>l L 
(8) 

TaKHM o6paaoM, nonyHHKn10anaH1,1ii cneKTP no P1. o6nanaeT, 
KaK H T n (y) , xapaKTepHI:,IM cy)KeHHeM, npe:'IeM BElnH'IHHa 
HOPMHpoeaHHbIX ceqeHHH pacTeT -C MHO)K8CTBeHHOCThlO 
nHHeiiao: r (p ) - c • n • 

n +max . 
' §3. CpaaaeHJie C 3KCnepHM8HTOM. 

3Kcnepm ·eaTanbH1,1e nonynHKn10a110H1,1e pacnpeneneHHSI 
no 61,1CTpOTJ)H H nonepe'IHI:,IM HMrrynhCaM 61,mH nonytJeHI:,I JlnSI 

- 6000 1r -p -B38!{MOJleHCTBHH npH p = 40 raB/c. 3TH 
pacnpeneneaHH npencTaenea1,1 Ha pHc. 1-11. Ha HHX )Ke 
npHeeneHI:,I B BHJle KPHBI:,JX peaynhTaTI:,I OnHCaHHSI cornac
HO ypaBHeHUSIM §2. 

06cy.t:(HM nonpo6Hee cneJlCTBHSI cpaBH8HHH C 3KCnepH
M8HTOM. 

* B OTnH'!He OT CTBHAapTHbIX M.Jl.Bo /B,9/, npHBOJlHIUHX 
K cnany cneKTPOB a ueHTpanbHOii o6naCTH. 
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A. Pac n pell en e H H .s:i no none p e 'I H bl M 

COCTaBn.s:iromHM HMnynbCa 

Ha PHC. 1-2 npHB8Jl8Hbl SKCnepHM8HTanbHble pacnpeae

neHH.5I no Pi an.s:i pa3nH'IHbIX qJHKCHpOBaHHbIX HHTepaanoB 

X * H qJHKCHpOBaHHbIX MHO:lK8CTB8HHOCTeii fl. Ha rpaqiHKaX 

3aMeTHbl KaK "cy:lKeHHe(J' nHKa pacnpeaeneHHii, ynOMHHaB

weec.s:i BbIWe (cM. (8) ), TaK H poCT M8KCHMyMa pacnpe

aeneHH.5I C yaenH'I8HH8M n (pHC. 3). 
HaMH npoaeaeH KOnH'I8CTB8HHbiii aHanH3 STHX pacnpe

aeneHHii Ha OCHOBe ypaBH8HHii (7,8), H pe3ynhT8Tbl noa

I'OHOK npeacTaaneHbl COOTB8TCTByromHMH KpHBbIMH. CpaBHe

HHe peaynhTaTOB SKCnepHM8HTa C pac'IeTaMH no X 2 -KpH

TepHro noKa3bIB8eT, 'ITO ypoaeHb cornaCH.5I OKa3bIBaeTC.5I 

xopowHM ronhKO an.s:i onpeaeneHHbIX o6nacTeii no n H x 

( CM. Ta6n. 1,2). 
8 COOTB8TCTBHH co CTaTHCTH'I8CKHM coaep:lKaHHeM MO

aenbH_blX q>OpMyn STH peaynhTaTbl .s:iBn.5IIDTC.5I ecTeCTB8HHbl

MH, T.K. onHCaHHe yaaeTC.5I nony'IHTb TOnhKO an.s:i Tex 

o6nacTeii no n H x , B KOTOpbIX po:lKaaeTc.s:i a Ka:lKJlOM 

cny'Iae Haa6onhwee 'IHcno 'IBCTHU. 3To, HanpHMep, KpaiiH.s:i.s:i 

o6nacTb lxl-1 npH n<ii H ueHTpanbHa.s:i o6nacTb x--0 an.s:i 
6onbWHX MHO:lK8CTBeHHOCTeii n>n • 

B Ka'IeCTBe HnnrocTpaUHH Ha pHc. 4 npHBell8Hbl npHMe

pbl HeyaoaneTBOpHTenbHOPO 0IlHCaHH.5I B COOTBeTCTByromHX 

o6nacT.s:ix n H x. · 

OTM8THM, 'ITO B npOB8Jl8HHOM paCCMOTpeHHH He Y'IHTbI

Banc.s:i scpq>eKT nHaupyromeii 'IaCTHllbI, KOTOpbiii, 6eaycnoBHO, 

npo.s:ian.s:ierc.s:i npH sTHX sHeprH.s:ix/7/. . 

TToa'IepKHeM TaK:lKe, 'ITO 'IHCneHHbie 3H8'I8HH.5I napaMeT

poB B (7), (8) COOTB8TCTBYIDT KOSq>q>HUHeHTaM B (3), HC

nonb30BaHHbIM npH OilHCaHHH SKCnepHMeHTanhHbIX aaHHbIX 

no HHKnID3HBHbIM cneKTpaM B 77-p -B38HMoneii:CTBHH npn 

P = 40 fsB/c. 

* B naHHOM pasnene o6cy:lKJl8HHe naHHhlX npOBOJ:(HTC.5I 

Ha sm:1Ke x -nepeMeHHoii: ~= 2pli /y S: Ca.s:iab c 6bICTpoToii: 

B Kpa1rnnx H ueHTpanhHOH o6naCT.5IX HMeeT BHJl: 

Y= x2ys npHXys-0; y=±( 12en_§._+fulx!) npH X::::±1. 
m m2 

8 

' ' 
~ 
~ 
l 
-~ 

~! ~ !( 

~ --

.. 
" 

.a 

I 
I 

'\I . 

,l. .s ... ,._ ., 

,r-p-5? ... IHJ r.Mft' 

(a) 11.•IR 
(o} ll•IIJ 
(I) ll•8 
(BJ nsa 

D"X"0.2 
O~XJ.02 
o.eJ.,c6o.s 

-a~~,c,-o.a 

1'.+ 
-'4.- I / -• I, I 

~--·'-i&), ·-r 
\· ~ r _. T . ,--

T 

-1 I~ ~'. 
., 

., 

'·. fOI ,,,, ~-

·•·· 
.J ., .. , 0l.s _. .7-, ., ,, 

Pl (r.9¢)1 

Pac. L TTonyHHKnID3HBHbie pacnpeaeneHHSI 1r+-MeaoHOB no 

pi an.s:i paanH'IHblX qJHKCHPOB8HHbIX o6nacTeii x. KpHBbl8 

Bbl'IHCn.s:inHCb no qiopMyne (7) • 
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(a) IZ :6 •1/.Sl:Xl:•IJ.2 

. (g) 12•'1 -O.G~x~o.a 

I ., -1 J .• .s 4 ·1 _. ., ,., 

" 
, 

,, 
·H 

.t,t 

1-112 

l/11# -
DOf 

pJ_(r-,t-)•·· 
PHc. 2. IlonyHHKnI03HBHbie 'pacnpeaeneHHSI 11-_ M930HOB no 

2 .i. . .. 6 u K' pl llmI paanH'IHbIX 't'HKCHpOBBHHbIX O nacTeH x. . PHBbie 
BbI'IHcmmuci. no qiopMyne· (7); -

10 

Ta6mrna 1 

7T "fJ -- .,,. t .... 

TonOJIOI'Wl 1-fN , r.ne N-<mCJro axcnepID1IeHT0JILHHX TO'leR 

11 -.8<x<-.5 i-.5<X<-.2 -.2<-x<O. O.a<.a • 2<.x<.5 ,5<X<,8 .B<x<I. 

2 2I/IO 46/8 26 26/7 25/9 

4 II0/6 96/I! 166/II II0/8 103/12 5I/I7 

6 29/7 7/8 89/14 77/13 24/12 6/8 

8 70/12 36/17 49/15 7/12 

IO 36/IO 13/II !8/12 12/9 

12 9/8 I8/IO 5/II 8/7 

T.a6nHua 2 
»--P- ,n ... 

TonoJioI'Wi 'X/N , r.ne N-'IHCJIO a1tcnep1WeHT8J.ll,HliX TO'leR 

n 
o-,8<X<-, 5° '-,5<~<-.2 '-,2<X<.0, ,.<X<.2 ,2<X<,5 .5<X<,8 ,8<X<l. 

2 26/9 64/8 147/9 157/8 179/lp 

4 12/9 1629/II 220/14 195/12 828/II 17/8 

6 7/7 9/II II8/l3 190/14 19/12 I4/9 12/8 

8 21/9 27/12 32/14 16/IO 

IO 7/IO 4/IO 6/13 29/8 

12 9/8, 7/IO II/IO 16/7 

~Amr nceii OOJiaCTH no x Jt;:0.5, K1"°,2 . 

II 
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Pnc. 3. Pacnpe.lleneHHe MaKCHMBJibHhIX 3Ha'leHHii an·~ 

B 38BHCllMOCTll OT TononorHH n, KpHBhie - pe3yJibT8T 
annpOKCHM8UHH no q>OpMyne a +bn. 
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P/ (r.18/C)1 

Pnc. 4. TTpn:Mephr aey,lloaneTaopn:TeJibHOro onncaHHSI 
cneKTpoa rr ± -Meaoaoa no Pi .llnSI n =6 H x -0. KpHBhre -
pe3yJibT8T Bbl'IHCneHHH no q>OpMyire (7). 13 



11 I1HTepeCHO UTMeTIITb, 'ITO lIHKJII03lIBHh!H cneKTp 17+ -

Me30HOB no nonepe'l:Hh!M lIMnynbCaM, nonyqeHHhlH cyMMlI

poeaHIIeM (7) no eceM TonononrnM n, HaxoJ:mTCSI e xopo

U1eM cornacirn C 9KCnepIIMeHTanbHhlMH ]laHHh!MlI B o6naCTH 

jx I -1. CooTBeTcTey10mee pacnpeJleneHIIe JlJISI 17--MeaoHOB 

cornacyeTCSI C 9KcnepIIMeHTOM xy)Ke H3-3a OTMe'iaBUllIXCSI 

y)Ke acpcpeK TOB JllIJlHPYIOUleii 'iaCTIIUhl H pe30HaHCOB ( plIC. 5). 
nanee HaMII IlpOBOJlllJIOCh cpaBHeHHe pe3yJibT8TOB, 

COOTBeTCTBYIOlllHX ( 8) ,c aaHHhIMII no rronyHHKmo3HBHhIM 

pacrrpeaeneHHSIM, rrpOHHTeI"pllpOBaHHhIM ITO eceii o6naCTH 

X , B KOTOpb!X TeM CaMhIM acpcpeKTh! ueHTpanbHOli H rrepH

cpepH'ieCKHX qac_Teii B3allMOJleiiCTBlISI ycpeAHeHhI. H an6onee 

YAOBJieTBOPHTeJibHOe cornacHe JlOCTHraeTCSI B rrapaMeTpH-

3aUHH 

1 dan 
-·---== 

a n dp2 
..J_ 

(a+b•p:!-)n 

1/2 m..!.. 

•C -nM--l..(4 -m~ 
(9) 

PeaynbTaTb! arrrrpOKCllMaUHlI 9KCITepIIMeHTaJibHhlX JlaHHhIX 

cpopMynoii (9) ITOKa3aHbI Ha p!IC. 6 H 7 ~ 3HaqeHHSI rrapa

MeTpOB a H b IlpHBe]leHhl a Ta6n. 3. 

E. pa CIT p e Jl en e H HSI ITO 6 bl CT p OT a M 

rrpH <plIKCHpoeaHHhlX n 

Ha puc. 8-11 rrpeJlCTaBJieHbI rronyHHKJil03lIBHhie 9KCITe

PHMeHTaJibHhJe pacrrpeaeneHIISI ITO IlpOJlOJihHOii 6bICTpoTe 

+ 1 dun -
17 - -Me30HOB -· ,- B 77 p -B38lIMOJleiiCTBHSIX npn 

an uy 
P = 40 raB/c. flplIBe]leHHhie TeopeTH'ieCKHe KpHBh!e co

OTBeTCTBYlOT pe3ynbTaTaM ITOJlI"OHKH ITO cpopMynaM (5), 
( 6). XapaKTepHOli oco6eHHOCTblO nonyIIHKJil03llBHh!X pac

rrpe]leJieHlili ITO rrpOJlOJibHOMy HMITynbcy B OTnaqHe OT co

OTBeTCTBYlOUIHX cneKTpOB no rronepe'!HbIM COCT8BJISIIOUIHM 

HMilyJibca HBJISieTCSI lIX qyBCTBHTeJihHOCTh K HannqHlO peao

HaHCOB lI JIHJlHPYIOUIHX qaCTHU, KOTopaSI rrpOSIBJISJ.eTCSI B 

aa6n10]laeMoii acuMMeTpHH BrrepeJl-HaaaJl, oco6eHHO npn 

M8JlbIX MHO)KeCTBeHHOCTSIX. Y JlOBJieTBOPHTenhHoe omrcaHHe 

y]laeTCSI rrony'ilITh Jllllllb ]lJISI co6bITHH C 60JiblIIOH MHO)KeCT

BeHHOCTblO n > n ( n ==8,10,12), rrpII'ieM cornacae ·ynyqlllaeT

CH C poCTOM n • 
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1 

j 5r-P-,77-~··· 
(ojl 0.S6X!f;0.8, 
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1 

( r.14/c)~ 
; + -

Pile. 5. I1HKJil03HBHbie pacrrpe]leneHIISI 17-H 17 -Me30HOB no 
2 

pl IlpH <pHKC!IpOBaHHbIX X. KpHBbie - peaynhTaT Bbl'l:HCJieHHH 

no qiopMyne (7). 
15 
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,n-p-n-~... lo r18/c 
(It) 11.•II, 'X! •~.e 
(D flr/Q, }(•Jr.If 
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' + Puc. 6. IlonyHHKnI03HBHbte pacnpeaeneHHSI rr -Meaonoa no 
p J..' npoHHTerpHpOBBHHbl0 ·no aceMy HHTepaany X :-l<x <1. 2 . . 

· Kpua1,1e - peaynbTaT BbI'IHCneauii no qiopMyne '9). 

16 

MHo:itecT-
BeHH0O'rl 

n 

2 

4 

6 

8 

IO 

12 

Ta6nHna S 

1i. 7i-t-

a b Q B 
(I'aB/c)-3/2 (I'aB/or5/2 (I'aB/.;)-3/2 (I'aB/o)-5/a 

0.I96;t().006 -O.I90;t0.007 o. 075±0. 004 -0. 047;t(). 006 

0. I45;t(). 004 -0. I2I;t().006 o. 090;t(). 003 -0. 067;t(). 004 

0.109+0,00lt -0.067;t().005 0,072,±-0,003 -0. OI8tJ. 004 . 
' 0.I00.:!;-0,004 O.0IS;t0,009 0.082,±-0,004 0.045;t().009 

0,095+0.0I0 0. I20;t0. 024 o. 069,±-0, 009 0.182.:!;-0.oa:3 

0.065;t().0I6 0.372;t().05I 0.058tJ.OI8 0,366t).05I 

17 
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Pjc• 7. TionyHHKnI03HBHbie pacnpeaeneHHSI TT -Me3OHOB no 
Pi, npoHHTerpHpoaaHHbie no aceMy UHTepaany x:-l<x <+1. 
KpHBbie - peaynhT8T Bbl'IHCneHHll no <pOpMyne ( 9 )_. 

18 

20 

-1.0 
a, 
QG 

al, 

~* 0.2 
~I~ 
"-lta 0.1 

-3 -e 

t 

I I 
-I 

f 

D 

V* 

f 

J 

tiT-P-ff + .... 
o n:2 
, n=lt 

n::6 

t! 
t 
f 1f 

f 
f 

I 

1i I 
I 

t 

_I 

2 .s ~ 

PHc. 8. TionyuHKnI03UBHbie pacnpeaeneHHSI no 6bICTpOTaM 
anSI TT- -Me3OHOB npu n = 2,4,6. KpuaaSI nony'IeHa no qiop
Myne (6) anSI n=6 • 
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Pac. 9. IlonyaHKmoaaaHhle pacnpeAeneHast no 6h1CTpoTaM 
Anst 77-Me3OHOB npa n = 8,10,12. KpHBble Bhl"IHCnstnHCb 

no cpopMyne (6). 
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Pac. 10. TTonyHHKnI03HBHhie pacnpeAeneHHSI ne> 6bICTpOTaM + . . .. ,. . 
Anst 11 -Me3OHOB npn n = 2,4,6. -Kpnaast nony"leHa no <pop-
My ne · ( 5) AlISJ: n = · 6. 
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Pttc. 11. f1onyHHKnI03B:BHbie p8cnpeneneHHH no 6bICTpOT8M 

llllH 17+ -Me3OHOB npH n = 8,10,12. KpHBbie BbJqHcnsnHCb 

no cpopMyne (6). 
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/· . 

llmt pacnpeneneHHii: c ~6 MonenbHhie KpHBb1e npeab1wa

IOT 8KCnepHMeHT8nbHbie 3Ha'leHHH B o6naCTH y ~O H CHnb
HO cnanaroT no KpaHM y-HHTepaana. YpoaeHb cornacHH B 

ll8HHOM cnyqae HeynoaneTBOpHTenbHbiii:, 'ITO HaX()llHTCH 

B COOTBeTCTBHH co CTaTHCTHqeCKHM xapaKTepOM pacnpe

neneHHii:, KOTOpble onpenenHJOTCH a OCHOBHOM co6bITHHMH 

c ManhIMH HMnynbcaMH H 6onbWHMH MHO:>KeCTBeHHOCTHMH • 

no noaony acHMMeTpHqaoro xapaKTepa pacnpeneneHHii: 

C Manoii: MHO:>KeCTBeHHOCTblO 3aMeTHM, 'ITO B CHny MO

nenbHbIX npennono:>Ke_HHH H 6e3 BKnroqeHHH KOHKpeTHOI'O 

MeXaHH3Ma pO:>KlleHHH H3o6ap H acpq>eKTa llHllHPYIOIUHX 'I8C-

THU q>OpMyna (8) He 06~.HCHHeT CllBHI' M8KCHMyMa 

dun / dy B CTopoay nono:>KHTenbHhIX y nns 11--Me3OHOB1 

H86moll8JOIUHii:CH llllH 0_$ 6. 38MeTHM TOllbKO, 'ITO 8TH 

CBOii:CTBa llOBOnhHO ecTeCTBeHHO nonyqaJOTCH B MOllellHX 

cpparMeHTSUHH. B qacTHOCTH, p8cnpeneneHHe no 6hICTpO

TaM H3 pa60Tbl /I 4/ 

1 
an 

dun 

dy 
I - (sh )2 -a(shy)2/ 
Jia6 Y e n ( 10) 

HSPHllY C nHHeii:Hb!M ( no n . ) pOCTOM M8KCHMyMa ll8eT 

ynOMHHYTbIH CllBHI' nocnenHero (y
0

) ~ fnyn 
1 max 

8 38KnroqeHHe aBTOpb! cqHTSIOT npHHTHblM nonroM 

Bb!p83HTb CBOJO 6n8I'Oll8PHOCTb B.P .rapceB8HHWBHnH, 

B.A.MaTBeeBy, A.H.KBa:HHXHll3e, C.IT.KynewoBy, A.H.T8B

xenttn3e 38 none3Hhie o6cy:>KAeHHH p860TbI H ueHHbie 38-

Meq8HHH. 

ABTOpb! npH3Ha TellbHbl COTPYAHHK8M KOnn860p8UHH no 

HCCnet:(OBSHHIO npoueCCOB MHO:>KeCTBeHHOI'O pO:>KAeHHH 

B 1r N -B38HMoaeii:cTBHHX nptt p = 40 faB/c 38 npeaocT8B

neHHe M8TepH8na H none3Hb1e o6cy:>KAeHHH. 
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