
A.Y .A6AypaXHMOB, H.AHreJIOB, B .r .rpKUIKH, 
J1.A.J1BaHoBCKWI, T.KaHapeK, E.H.KJiaAHKQKaH, 
B .B.JI106J1M0B, H.H .MeJihHKKOBa, JI.H .CMHpHoaa, 
M.11.CoJIOBbeB, X.H.Cymtt1aK0B, IO.Il.Tes3aA3e, 
H. r. <l>aAeeB' JI .M .Iller JI0Ba, r .HHtlo 

J13Y1IEH11E TT - N - CTOJIKHOBEH11t'1 

C BOJiblUOt'1 MHO)l(ECTBEHHOCTbIO (n ± ~ 5) 
OPJ1 P=40 r3B/C 

• 



>;~HHoro BHCTBTyTa .11,n:epui.ix ~ C 

,· 1'oneni.HLIMH ny6nHi<au;a.11MH •. 
jr. 4 YcTasa OJUIH,. Orni{qae. 
CJI B TOM, qTo Tel<CT ripenpHHTa 

·) xa1<0M·na60 HayquoM iKYPHane · 

H)'Mepanaro ,c ocTasn.11routyro no cne,n: • 

- M0iKeT 6b1Tb npe,n:cTaBneH 

e; 
'131.n<e; 

pyCCIC0M H aHrJlHHCICOM .113bIICaX. 
e paCCbIJlalOTCJI T0Jlbl(0 B CTpam.i-

:w 060:.1Ha'l:eHHeM, onpe,n:em1eT 
xanau. IlepeqeHi. TeMaTnqecKHX 

' CTaBJIJIIOTCJI B npaB0M aepxHeM 
• KalK,ll0ro H3,n:aHHJI. 

ax ua npenpBHTbl a coo6meHBJI OlUlll 
~ . .IDfJUlHAJILI H ipaMHJlHIO aBT0pa, ,n:anee -
HCTBTyTa·H3,llaTeJI.11, HH,n:eKc, MeCT0 H ro,n: 

>ii CCblnKH: 
985, )1y6Ha, 1971. 

Pl - 7680 

A. y .A6,nypaXHMOB ,1 H .AHreJIOB' B .r .rpHilIHH' 
H.AJ1BaHOBCKWI, T.KattapeK, E.H.K.11a,nHH~KaH, 

2 B.B.J1Io6HMOB, H.H.MeJibHHKOBa, JI.H.CMHpHoaa, 
. 3 4 

MJ1.Co.11oaheB, X.H.CynwmKOB, IO.TI.Tea3a,n3e, 
. - ·-· 2 

_H.r .<I>a,neea, JI.M.1Uer.11oaa; r .Httt10 

H3YqEHHE. rr· N - CTOJIKHOBEHHM 

C BOJibllIOM MHO)KECTBEHHOCTbIO (n ± ~ 5) 
TIPH P=40 r3B/C 

HanpaBJieHo B H<I> 

l1.Sl<t> AH Y s.CCP. 
2 Hl1I1.Sl<t> MfY, MocKaa. 
3 

ct>Tl1 AH Y s.CCP. 
4 

TfY, T6n:nn:cu. 

Hayqso-TeXHHIJeCK8B 
tS■6aaoTeKa 

OHSIH 



,oepH1>rx ucc.11eooeaHuiJ ,l(y6Ha 

B pa6oTe paCCMOTpeHbl o6~He xapaKTepHCTHKH nHOH· 

HyKnOHHblX BJaHMO.IJ;eiiCTBHH npH HMnynbce 40I'3B/c·c MHO· 

)KeCTBeHHOCTblO BTOpHqffblX JapH)KeHHLIX qacTHIJ, n + ?:: 5. 
3KcnepHMeHTanLHLie peJynLTaTbl cpaBHHBalOTCH c npe:ii.cKa· 

JaHHHMH CTaTHCTHqecKOH TeopHH. 

,Ll;aHHLie no cpe.zi:ueii MHO)KeCTBeHHOCTH. BTOpHqffblX 

JapH)KeHHLIX qacTHD. ony6nHKOBaHLI a /1, 2/, a ux auanuJ 

C noMOll\hlO HeKOTOPLIX MO,IJ;eneii H 3MnHpuqecKHX <l>opMyn • 

B / 3 ~ HeKOTOPLie xapaKTepHCTHKH HHKmOJHBHLIX peaKIJ,HH 
+ . + II. TT p ➔ rr + .... H TT n ➔ TT-+.· .. npHBe,IJ;eHLI B 4 • MeTO.ll.HqecKue 

aonpoCLI paCCMOTpeHLI B pa6oTaX /f,,6/, 
Ilpu .ll.BYKpaTHOM: npOCMOTpe OKOno 21000 CTepeo<l>o-

TOrpa<l>uii 6Lrno ttaii.zi:euo 2193 TT-N-aJaHMO.ll.eiicTBHH. B co

OTBeTCTBHH co CTaH.zi:apTHblMH KpHTepHHMH Knaccu<l>HKaIJ,HH 

co6LITHH 1579 cnyqaeB 6Lrno OTHeCeHO K TT-p- H 614 -
K TT-n-BJaHMO.ll.eHCTBHHM. 

Bee co6LITHH 6LmH HJMepeHLI H o6cquTaHLI no reoMeT· 

puqecKoii nporpaMMe / 7 /. Pacnpe.zi:eneuuH no MHO)KeCTBeH· 

HOCTH co6LITHH c n + ~ 5 npHBe,IJ;eHLI a Ta6n. 1 H 2. 
lfa Ta6n. 1 H 2 -BH.ll.HO, qTo HMeeTCH "' 1 So/o co6LITHH, 

TpeKH y KOTOPLIX HeBOJMO)KHO HJMepHTb. 

§J. HMIIYJibCHb/B PACIIPB,4BJIEHH.R BTOPHl/Hb/X 
3AP .R)KBHHb/X l/ACTHa 

Ha puc. 1 H 2 DOKaJaHbl HMnynLCHLie pacnpe.zi:eneHHH 

B C.IJ,'.M.TT+-H TT-•Me30HOB B TT-N •BJaHMO.ll.eiicTBHHX <: MHO· 

)KeCTBeHHOCTLIO • n ± 2::. 5. B Ta6n. 3 H 4 npHBe,IJ;eHLI cpe3Hue 

JHaqeHHH HMnynLCOB B n.C.K. H C.IJ,.M • .IJ;nH TT-p-H TT n -

BJ_aHMOJJ.eiicTBHH C paJnH"IHOH MHO)KeCTBeHHOCTLIO. 

3 
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,-----

,[(n.11 BTOpHtfHhIX tfacTHU H3 TT- p ·B3aHMO.r(eiicTBHii, 

HMeIOIUHX HMnynhC p na5 2:. 10 I'3B/c, OTHOIIIeHHe trncna 

OTpHUaTenbHhlX tfaCTHU K tfHcny nonO:>KHTenhHhIX paBHO 

1,7±0,1, a .r(n.11 Pna5 ~ 20 I'3B/c - 2,6±0,3. B TT- n ·B3a· 

HMo.z:teiicTBH.HX 3TH BenHtfHHhl paBHhl 1,8±0,2 .r(n.H Pna5 2:. 
:::, 10 I'3B/ c H 3,5±0,5 ,l(n.11 P nafi ~ 20 I'3B/c. 3TH. xapaK· 

TepHCTHKH HMnynhCHhlX pacnpe.r(eneHHH BTOpH'IHhIX' qacTHU 

B TT - N - C,TonKHOBeHH.HX C n + :::. 5 yKa3hIBaIOT .Ha Bhl,I:(eneH

HOCTh TT- ·Me30HOB, Ha coxpaHeHHe nepBHtfHhIM TT- ·Me3o;

HOM 3HatfHTenbHOH ,l(OnH 3HeprHH. O,1:(HaKo BnH.HHHe "nH.r(H

PYIOIUero" TT- - Me 30Ha Ha cneKTp BTOPH'IHhIX 11aCTHU YMeHb • 

IIIaeTC.H C POCTOM MHO:>KeCTBeHHOCTH. 

§2. K03<P<PH1'HEHT HEYIIPYI'0CTH 

BhltfHCneHHbie cpe,I:(HHe 3HatfeHH.H K034>4>HUHeHTOB He

ynpyrocTll * ,I:(n.11 TT- N ·B3aHMO.r(eiicTBHii npH HMnynLce 

40 I'3B/c An.II pa3HOH MHO:>KeCTBeHHOCTH npHBe.r(eHbl B 
Ta6n. 5 H 6. 

KaK BH,I:(HO H3 Ta6n. 5 H 6, .z:,;on.11 3HeprHH, Tep.HeMa.H 

iiepBH'IHhlMH TT- ·Me3oHaMH, B03pacTaeT C POCTOM MHO:>KeCT· 
BeHHOCTH. 

§3. YI'JI0BbIE PACIIPE,4EJIEHHJJ BT0PHt/HbIX 
t/ACTH1' 

+ 
YrnoBLie pacnpe.r(eneHH.H TT - H TT ·Me30HOB B c.u.M. 

,l(n.H 11-p- H 11 - n ·B3aHMO.r(eHcTBHH C n + ;;:, 5 npHBe,I:(eHbl' 

Ha pHc •. • 3 H 4. OHH OKa3hIBaIOTC.H aCHMMeTpHtfHhIMH OTHO·! 

CHTenhHO 0*= 11/2, npeqeM BbIT.HHyTa.H Bnepe.r( qacn. yrnOBhIX 

pacnpe,I:(eneHHH CB.H3aHa B 0CHOBHOM C BhlCOK03HepreqHhlMH 

11 ±-~e3oHaMe /cM. §6/. · 

KoneqecTBeHHO yrnoByro aCHMMeTpHIO pO:>K,I:(aIO}UHXC.H 

~* Ko3qltpHU~eHT HeynpyroCTH K onpe,I:(en.HeTC.H CJle.r(yIO-
IUeH <l>opMyiloe: K = (E 0 -Ei)/E 0 , r,I:(e E 0 -nonHa.H 

, 3Hepre.11 B n.c.K., ·Ei f· 3HeprH.H caMoii 3HepretfHOH qacTHUhl 
cpe,I:(H BTOpH'IHhIX 0TPHUaTenhHhlX tfaCTHU. 
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tJ:aCTHU MO:>KHO xapaI<TepH3OBaTI. OTHOWeHHeM tJ:HCJia tJ:aCTHU, 

BbIJieTaIOLQHX B rrepe.n;HIOIO H 3a,D;HIOIO rronycqiepbI: 

a = _p Brrepe,n 

n Ha3a,n 

3HatJ:eHHJI BeJIHtJ:HHbl a ,D;JIJI pa3HblX MHO:lKeCTBeHHOCTeH 

IIPHBe,neHbl B Ta6n. 7. 
I-fa Ta6n: 7 BH,D;HO, 'ITO c yBeJIHtJ:eHHeM MHO:>KeCTBeirno

CTH K03(p(pH.UHeHT acHMMeTpHH IIpH6JIH:lKaeTCH K 1, TO eCTb 

CTeneHb acHMMeTpHH yMeHbWaeTCJI. 

B TT - N -c,TOJIKHOBeHHJIX C HMIIYJibCOM 17 I'3B/ C /IO/ 
acHMMMeTpHH BbIJieTa BTOpHtJ:HbIX tJ:aCTHU Ha6n10,naeTCJI TOJib• ' 

KO IIpH, MHO:>K,vBeHHOCTJIX n ± :S 5, a IIpH HMIIYJibCax 45 
H 60 I'3B/c I • IIpH ,MHO:>KeCTBeHHOCTJIX "+ '5.8 H n + ,:Sl2 
COOTBeTCTBeHHO. - -

§4. IIOIIEPEqHblil H IIP0,40JlbHbliJ HMIIYJibCbl 

Ha PHC. 5,6 H 7 ,8 IIOKa3aHbl pa:crrpe,neneHHJI rrorrepetJ:HbIX 
' + -P.i H 'npo~OJibHbl~ Pj1 /B C,U,M./ ~MIIYJlbCOB TT -H TT ·Me3o· 

HOB H3- ,TT p-H 1r n ·CTOJIKHOBeHHH. B. Ta6n. 8,9,10 H l1 
npHBe,neHbl cpe.n;HHe 3HatJ:eHHJI pl H P11 /B JI.C.K./ ,D;JIJI 

TTtH TT- ·Me3OHOB, o6pa3yIOLQHXCJI B TT- N·B3aH,Mo,neiicTBHJIX 
pa3HOH MHO:>KeCTBeHHOCTH'. 

lfa Ta6n. 8,9,Id u lIBH,nHo, tJ:To c pocTOM MHO:lKeCTBeH-, 

uocTu po)K,D;aIOLQHXCJI tJ:ac·THU cpe.n;Hee 3HatJ:euee rrorrepetJ:Horo · 
I 

HMIIYJibCa yMeHbWaeTCJI He3HatJ:HTeJibHO, B TO BpeMJI KaK 

cpe,nuue 3HatJ:eHHJI 'IlPO,D;OJibHblX HMIIYJibCOB /n.C.K./ cyLQecT

BeHHO 3aBHCJIT 0! n ± 'TO eCTb 6blCTpee YMeHbWaIOTCJI C 
POCTOM MHO)KeCTBeHHOCTH. 

§5. CPABHEHHE 3KCIIEPHMEHTAJibHblX ,4.AHHblX 
C PACqETAMH IIO CTATHCTHf/ECKOiJ 

TEOPHH 

B rrocne,nHHe ro,nb1, 6naro,napJ1 pa6oTaM E.JI.«l>eiiH6epra 

H ~.C. qepHaBCKOro /8,9 ~ IIOJIBHJIHCI,. HOBbie B03MO)K1{0CTH 
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a OilHCaHHH MHOmecTaeJ{HbIX npou;eccoa C IIOMOl.l{blO CTa
THCTHqecKOH TeopHH IloMepaHqyKa /l 3~ 

AaTopbl 3THX pa6oT, aHanH3HPYH rrN -cTonKHoaeHHH 
IlpH '3HeprHHX 8, 25 H 60 I'3B, npHWnH :k abIBOAY, qTo 
a 3ae3AaX 6onLwgii /Ami <l>HKCHpoaaHHOH 3HeprHH/ MHo-· 
meciaeHHQCTH ace aTOpHqHbie IIHOHbl o6pa3yIOT CTaTHCTH
qecKyIO CHCTeMy, IIOKOHlQYIOCH B c.u;.M. 

B rrpeAblAYLI.tHX rraparpa<l>ax 6bmH rrpHaeA¢Hhl OCHOaHbie 
3KCil~PHMeHTahbHbie xapaKTepHCTHKH MHOmecTaeHHhIX rrpo
u;eccoa rrpH HMrrynLce uepaHq~oro ~--= -Me3011a 40 • I'3B/c. 
CpaaHHM 3TH xapaKTepHCTHKH C rrpeACKa3.aHHHMH CTaTHCTH-
'ieCKOH TeopHH. · · 

. -
CornacHo cTaTHCTHqecKoii TeopHH /s,9 / cpeAHHH 3H~p

rHH aTopnqHLIX u -Me3oHoa <E* > ""· 0,43 I'3B. lfa Ta6n. 3 
H 4 aHAHO, qTo cpeAHHH 3HeprHH aTopHq11L1x "-MeJoHoa 
JHaqHTenhHO rrpeablwaeT npencKaJblaaeMyIO,CTaTHCTHqec
KOH ;Teopneii aenHquHy. ~3To roaopHT o ToM; qTo ;tame rrpH 
6onLwHx MHomecTaeHHOCTHX cyl.l{ecTay10T HecTaTHCTHqecKH 
o6pa3oaaHilbie. IIHOHbl ahICOKOH 3HeprHH /cM. pHC. 1 H 2/. 

CTaTHCTHqecKaH TeOpHH rrpeAilOnaraeT, ~TO a MOMeHT 
paJJieTa qacTH.IJ;hl yme He aJamJoAeHC,TayIOT H HX pacnpeAe- '. 
neHHe no; HMIIynLCaM IIPH TeMrrepaType TH 11,0nHOM o6'beMe. 
V onpeAenHeTcH <l>opMynoii 

* 
dN(P) 

dP* 

2 
g. ( P'!,<) 

. V -:---:-:::--======~-:--
( 211)3. ez.'myl+(P*/m)2 ..:.1• /1/ 

rne ;ID - , Macca, g - aHyTpeHHHH CTaTHCTHqecKHH aec 
" -MeJOHa. 

BL1qncneHHhie 110 3TOH <l>opMyne pacrrpeAeneHHH rrpeA
CTaaneHbl, crrnoWHbIMH KpHabIMH Ha pHC. LB 2. PeJynLTaTbl 
<l>HTHpoaaHHH 3KcrrepHMeHTam,HhIX _pacrrpem~neHH~ 3THMH · 
KpB~LIMH npHaeAeHLI a Ta6n. 12 / N - qHcno cTeneHeii 
cao60Ab1/. . •,_ -

KaK aHAHO HJ pHC~ 1,2 H Ta6n. 12, <i>PpMyna /1/ He 
anon.He YAOaJieT.aOpHTenl,HO OIIH:CbIBae;T 3Kc_;IleJ>HMeHTanbHble 

· naHiIL1e. ,. · · · · -- : · , · :-.:· . -

1PacrrpeAeJieHHe aTOpHqHbJX 17 -MeJOHOB no norrepeqHblM 
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HMnynhcaM cornaCHO CTaTHCTH'leCKOH TeopHH onHChJBaeTCH 
q>yHKUHeH / CM. pHC. 5 H 6/ 

dN( P.l.) = A p 3/2 e -a.!. P-l. 

dP 1 l /2/ I I ~ 83 g 
1 :'2 • • 

N · --...,,, 0. 0 CO LQ 
H LQ +l +I • • 

r)J,e Al - ~opMHpOBO'IHhIH MHO)KHTenh, a = 1/T. LQ ~ g C--- CO 
B Ta6n •. 13 noKa3aHhI pe3ynhTaThl q>HTHpoaaHHH 3Kcne- H -• • 

PHMeHTanhHhlX cneKTpOB )J,nH 1T - p • B3aHMO)J.eHCTBHH C MHO • en CO 0) ~ . ~ ~ 
:>KeCTBeHHOCThlO n±:;::6 no q>opMyne /2/. TaM )Ke npHae.n;eHbl ""!. a:> "'-, ~ -:..._ 
3Ha'leHHH a+ H x 2 /N npu pa3HhIX_ MHO)KeCTBeHHOCTHX, O O ~ ~ ~ °'! ~ 
a TaK)Ke 3Ha'leHHH a1 npu 3Hepruu 25 · I':JB .Miu 3Ha'leHHH ~ ~ ~ LQ 04 H CO '-fl ~ 
a • no cTaTHCTH'lecKoii Teopnu npu a= 1 u a= 1,5 / a - Teo- -....... o o !!) C'2 ~ en ~ LQ .. 

ptTH'leCKHH napaMeTp/ /B,9 /. Pe3ynhTaTbl,qlHTHpOBaHHH 3K· ~ ~ . J' c5' Z:..: O:) QS 
cnepHMeHTanhHhIX .n;aHHhIX no Pi . .n;n11 acex 11-p-u 11 -n - ~ • C..O ~ c:r:> 

~ ~ . •i-Q CO • • H B3aHMO)J,eHCTBHH npHBe)J,eHbl B Ta n. 13a. t'd E➔ N c--- co 
lfa Ta6n. 13, 13a H PHC. 5,6 /cnnoumaH .KPHBaH • Ef g QS 

pacqeTbl no CTaTHCTH'leCKOH Teopuu/ BH)J.HO, 'ITO pe3ynb· ~ ~ ii ~ O . H C1> 
TaThl 3KCnepHMeUTa npu 3HeprHH 40. I':JB )J.nH 17 .... p _ B3aHMO· -~ ~ '-fl O ~ ~ '; ~ . '; 
)J,eHCTBHHCMHO)KeCTBeHHOCThIOn+>66nH3KHKpe3ynhTaTaM, E-t 111 ~ H •:\2 af ' <; ~ 0 ~ 
nony'leHHhIM npu 3Heprun 25 I':JB- ,-. H xopowo cor nacy10Tc11 . ~ CO ~ ':j, 0 ~ C: E-t ~ E- c..o I LOI .. · i-:!i' ::---1 
C npe.n;cKa3aHHHMH CTaTHCTH'leCKOH Teopuu. fJ <.!) o' ~' c--- ?:'- 11 ➔ ';. ~ ~ ~ 

Cornacuo cTaTHCTH'lec1<oii Teopuu pacnpe,lJ.eneHHe BTO· o O en C--- ~ c--- c--- c--- c--
PH'IHhIX 11 ·Me3ouoa no npo.n;onbHbIM HMnynhcaM onuchlaaeTCH j ,:,:, · ::-= ::-= 
q>yHKUHeH • 4 

* 2 ·-----dN( P.* ) --z.ym +( 11 ) . . 2 2 ,:\2 
~ = A 11 e (I+ z ym +( Pli ) '/3/ CO '; ~ ~ 

dP* ·:\2 O • ~ 
11 c..o ';::, r_t1 ~ . t- N §1 ~ ~ ~ 6 

r)J.e Al 1 · uopMupoBO'IHhIH MHO)KHTenh , z = 1/T. -~ '; g ~ z:,.; E-t g1 f 1-1 6 
II) c--- • \0 

Pe 3ynhTa Thi qlHTHpoaaHHH 3KCnepHMeHTanbllbIX pacnpe- en ?:'- I 
)J.eneuuii no qiopMyne /3/ cae)J.eHhI :e Ta6n. 14 u npe.n;- • Lc"l o 
CTaaneHbl cnnoWHbIMH KPHBhlMH Ha puc .. 7 u 8. ~ ~ ~. 

Puc. 7,8 H Ta6n. 14 noKa3bIBaIOT' 'ITO CTaTHCTH'leCKaH .. ~ ~ "'<S ~ ~ 
TeOpHH He OilHCbIBaeT pacnpe.n;eneHHH no npo.n;onhHhIM HM· :SI ...... c:.J ----, r-f g; 
nynhCaM BTOPH'IHhIX 3apH)KeJlHbIX 77 ·Me3OllOB npn 3Hepruu & --:::. d ~ J. c-,' . Om I ~ ~ 
40 I':JB. . OJ ~ ,.:j L.tA.J S 111 6 6 

/:Q . / "-> ~ ~-
16 ' 
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+ 
Pacnpe,neneHH.H BTOPH'IHLIX 1r- -MeJOHOB no Plf y,noB::-

neTBOpHTenLHO annpoKCHMHpyIOTC.H <l>YHKUHeii: 

dN ( P,li:) . -·al I Pit 
---'·-'-'--- = All e ' 
d ~r . /4/ 

r.ne A11- HOPMHPOBO'IHLIH MHO)KHTenL. PeJynLTaTLI annpoK

CHMaUHH noKaJatILI Ha pnc~ · 7 n 8 /nyHKTHPHLie nHHHH/ .nn.a · 
17-p - H __ 17-n -B_JaHMO,neiiCTBHH COOT_BeTCTBeHHO, a peJynLTa

TLl , cl>H.THPOBaHH.H 3KcnepHMeHTanLHLIX ,naHHLIX no. cl>opMyne 

/ 4/ npnBe,neHbI B · Ta6n. 15. · 
TaKHM o6pa3oM, . cpa.BHenne xapaKrepncTHI< MHO)KecT

Benuoro po>K,neHH.H c llf.. 2 5 ,nn.a 11aCTHU B 1r-N -BJaHMo,neii'

CTBHHX npii HirnynLce 40 I':JB/c c· npe,ncKa.JaHH.ffMH CTaTnc
TH'leCKOH TeOpHH /8,9 / IlOKaJLIBae'T, 'ITO 'cni.THCTH'lec'KaH . 

TeopH.a xo~owo onHChlBae~ pacnpe,neneHne BTOPH'IHhli Ja~ · 
p.a>KeHHLlX ,, -Me30HOB no nonepe'IHLIM HMnynLCaM. O,nHaKo 

npe,ncKa3LIB8.eMa.H eIO BeJIH'IHHa cpe,nHeii 3HeprHH BTOPH'IHLIX 

11aCTHU OKaJ1,rnaeTC.ff 3Ha'IHTenLHO HH>Ke .Ha6mo,naeMOH Ha 

onLITe / ,nn.a n + = 5,6, 7 ,8/ H pacnpe,neneHH.H no nonHLIM 
- . 

H npo,nonLHLIM HMnynLCaM BTOPH'IHLIX 11aCTHU He BnonHe 

YAOBneTBOPHTenLHO cornacyIOTC.H c Teopneii // 1/ H /3//. 
HcKnIO'leHHe BLICOK03HeprH'IHLIX 1T - Me30HOB,B03MO)KHO:, 

,naCT COOTBeTCTBYIOIUHe ycnOBH.H ,nn.a npHMeHeHH.H CTaTHCTH:-

11eCKOH TeopHH. 

§6. POJib JIJf,JQfPYIOmHx f/ACTH1' 
B 77N-B3AHM0,4EHCTBH.RXC MHO)l(ECTBEHHOCTb/0 

°± ~ 5 IIPH HMIIYJibCE 40 I'3B/C 

lfJBeCTHO / 8,1 4,r 5,i 6 /' 'ITO cpe,nH BTOPH'IHLIX 11aCTHU,. 

ofpaJOBaHHhlX B HeynpyrHX B3aHMO,neii:CTBH.HX nHOHOB C HYK·

noHaMH npn BhlCOKHX 3HeprH.IIX, HMeIOTC.H 'laCTHULI, KOTOpLI_e 
CTpeM.HTC.H coxpaHHTL 3HeprHIO H HanpaaneHHe ABH)KeHH.11 

nepBH'{HOro ,nHOHa. :TaKHe · -118.CTHULI npHH.HTO Ha3LIBaTL 

nHAHPYIOlllHM~. O6L111Ho n!fAHPYIOJ!.lHe 11ac7·· HULi aw.ne)!.HIOTCH 
DO OAHOMY HJ Tpex napaMeTpOB /l 4,l 5,l 6 : 

a/ no .none yHoCHMoii nepBH'IHoii 3HeprHH; 
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6/ no MHHHMaJibHOMY yrny BbIJieTa B na6. CHCTeMe; 

B/ no MHHHMaJibHOMy nepeJJ;aBaeMOMY I<Ba,D;paTy4-HM
nyJibCa. 

PeJyJibTaTbI H3Mepeum1 HHTerpaJibHbIX 3HepreTH'leCKHX 

cneKTPOB BTOpH'IHbIX 3apjDl<:eHHbIX nHOHOB H3 11-N ·CTOJIK• 

HOBeHHii C n ± 2 5 npH 3HeprHH 40 I'3B B na6. CHCTeMe 

npe,D;CTaBJieHbl Ha. PHC. 9. lf3 PHC. 9 BHJJ;HO, 'ITO B paiioHe 

Ei =::0,125E0 / Ei - 3HeprHH BTOPH'IHoii, E
0 

- 3HeprHH 

nepBH'IHOii 'laCTHQbI/ JJ;JijJ 5-, 6-, 7- H 8-nyqeBbIX 3Be3,D; 

Ha6mo.D;aeTcH HJMeHeHHe B xo,D;e 3HepreTH'lecKoro cneKTpa. 

HaqanhHaH qacTb cneKTpoe npu Ei /E
0 

< o ,125 cna,D;aeT 

JJ;OBOJibHO KPYTO, JJ;JijJ HHX noKa3aTeJib 3KCnOHelITbl paBeH 

:sl3. ,ll;JIH nocne,D;yIOIQHX qacTeii cneKTPOB /Ei/Eo>0.125, 
YCJIOBHe 1/ noKa3aTeJib 3KCnOHeHTbl ,,. 8. 

YrJIOBbie pacnpe,D;eJieHHH JIH.D;HpyIOIQHX nHOHOB B C.Q.M. 

KOJIJIHMHpoaaHbl B HanpaBJieHHH nepBH'IHOro 17-•MeJoua/cM. 

PHC. 3 H 4/, T.e. OHH HMeIOT npeJJ;eJI no yrny BbIJieTa 
0,7 < cos 0*.< 1,0 /ycnoeue II/. 

B Ta6n. -16 npHBe,D;eHbl JJ;OJIH C06bITHii npH 40 I'3B/c, 
HMeIOIQHX JIHJJ;HpyIOIQHe 17--H 17+ ·Me30Hbl npu OJJ;HOBpeMeH

HOM BhlilOJIHeHHH ycnoeuii I H I I. 
B Ta6n. 17 JJ;aHbl cpe,D;HHe 3Ha'leHHH nonepe'IHblX 

HMnyJibCOB JIHJJ;HpyIO~HX 'laCTHU npH paJJIH'IHbIX MHO:lKeCT· 
BeHHOCTHX. 

CpaBHeHHe Ta6n. 8, 9 H 17 noKa3bIBaeT' 'ITO npH 

BhIJJ;eneHHH JIHJJ;HpyIO~Hx 'laCTHU B paiioHe E i > 0 ,125 E 
O 

npo

HCXOJJ;HT CJJ;BHr <R >B CTOpoHy 6oJibWHX 3HaqeHHH. CpeJJ;HHe 

3HaqeHHH nonepe4"HbIX HMnyJibCOB JIHJJ;HpyIOIQHX 'laCTHU 60Jib -

we, 'leM JJ;JljJ Bcex nHOHOB e QeJIOM /CM. PHC. 5,6/. 
,ll;JIH npoeepKH B03M0:lKHOCTH o6pa3oBaHHH JIHJJ;HpyIO~HX 

'laCTHU B pe:iyJibTaTe pacna,D;a 6o30HHbIX peJoHaHCOB 6bIJIH 

H3y'leHbl CHCTeMbl 17+ 17- H3 po ·HHTepeana B pacnpeJJ;eJieHHH 

HX 3<l><l>eKTHBHblX Mace. IIpH 3TOM 6bIJIO o6uapy:lKeHo, 'ITO npH 

3HeprHH nepBH'IHOro nHOHa 40 I'3B JIHJJ;HpyIO~He nHOHbl 

paJHoro 3HaKa JapHJJ;a MoryT o6pa30BbIBaTbCH B :s/8-1O/o/o 
11-N -n_JaHMOJJ;eiicTBHii. 

Ha PHC. 7 6bIJIO noKa3aHo pacnpe,D;eJieHHe npoJJ;OJibHbIX 

HMnyJibCOB . BTOpH'IHbIX nHOHOB H3 17 - p • BJaHMOJJ;eiicTBHH. 

lfa6bITOK noJIO:lKHTeJibHbIX 'laCTHQ npH R* < O MO)KHO npu

nucaTb npoToHaM H 1r+ ·MeJouaM OT pacJh~a H3o6ap, o6pa-
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30BaBllIHXe.H B AaHHOM eTOllKHOBeHHH. lfayqeHHe eHeTeMbl '-

3THX qaeTHU noKa3allO' '-ITO H306apa /).++ (1236) MO)KeT o6pa-
30BaTbe.H B "' /15+ 18/o/o TT-p-B3B:HMO_AeiieTBHH npH Hanrnx 
3HeprH.HX. 

HH)Ke npHBOA.HTe.H HeKOTOphie o6ll{He xapaKTepHeTHKH 
oeTallhHhlX TT-Me30HOB noelle HeKJIIO'-leHH.H llHAHPYIOlllHX qae- co co co co co co 
THU, BhieOK03HeprH'-IHhIX qaeTHU OT paenaAa H3o6ap !).++(1236) 

i <.O l:'-- ID 0 ~ C'2 C'2 C'2 ~ s e p0 -Me30HOB H3 TT-N-B3aHMOAeiieTBHH. 3KenepHMeHTallh- ~ C\2 s C\2 a -;;,- ~ 
~ ~ d)' d)' co <.O 

Hhle pe3yllhTaThl epaBHHBaIOTe.H e BhIBOAaMH eTaTHeTH'-leeKOH i z • • • • • • 
• • • • <.O 0 -.:::I' ~ m 00 

TeopeH. cl ID 0 0 co -......: C\2 00 00 ~ C'2 ~ 
Ha pee. 10 e 11 npHBeAeHhl paenpeAelleHH.H nollHhlX "><, ~ <.O C'2 00 OS , 

B e.u.M. KpHBhie Ha 3THX m '><-, eMnyllheOB oeTallhHhIX nHOHOB -~ H 
peeyHKax paee'-IHTaHhl no cJ>opMylle /1/ §5. Pe3yllhTaTbl 
annpoKenMauHe 3KenepeMeHTallhHhIX paenpeAelleHHH 3THMH m I 00 00 O') ID 00 l:'--

KpHBhIMe npeBeAeHhl B Ta6n. 18. i H H 0 C'2 C'2 H 
0 0 m 0 • • • • • • 

Ka.K BeAHO H3 pee. 10, 11 H Ta6ll. 18, lf>opMylla /1/ H H 1-f C'2 i 0 -~, . ~. -~ ~, -~, 
§5_ YAOBlleTBOpeTellhHO oneehIBaeT paenpeAelleHee nollHhlX i • • • • ~\f:- +I ~,r:- 0 .~, ~ ~, E-i H m <.O m l:'-- ~ 
HMnyllheon oeTallhHhlX BTOPH'-IHhIX TT -Me30HOB •. 

E; +I <.O C'2 m co l:'--
ID 0 <.O 

II~ c:-= • • • • • 
CyMMapHhie yrllOBhie paenpeAelleHH.H oeTallhHhIX nHOHOB ~ 0 N H ! co l:'-- l:'-- co co 

12. PaenpeAelleHH.H 6llH3Ke 
II . . • • • . I d B e.u.M. npeBeAeHhI Ha pue. N ID <.O ID <.O 

K eHMMeTpe'-IHhlM. 

Ha pue. 13 noKa3aHo eyMMapHoe paenpeAelleHHe none-
pe'-IHhlX HMnyllheOB oeTallhHhIX nliOHOB e KPHBOH, paee'-IH-
TaHHOH no cJ>opMylle /2/ §5. Pe3yllhTaThicl>HTHpoBaHH.H 3Kene- . ! " pHMeHTallhHhIX AaHHhIX no cJ>opMylle /2/ §5 npHBeAeHhl ~ 
B Ta6ll. 19. ~ E-t ~ b "b·b ~ 

lfa pue. 5,6,13 H Ta6ll. _13a, 19 BHAHO, '-ITO cl>OPMYlla ~o E-t 
~m ~ /2/ §5 xopowo onHehJBaeT 3KenepHMeHTallhHbie. AaHHble i,t 

,e yqaeTHeM H 6e3 yqaeTH.H JIHAHPYIOIUHX '-laeTHU, p 0 -Me30-
i,t 

I i:i. tt 6. t!:'"b'6 HOB H qaeTHU OT paenaAa HeKOTOPhIX H306ap. t!: 
Ha pee. 14 u 15 npeAeTaBlleHbl paenpeAelleHH.H P1j All.ff ~ 

.• . oeTallhHbIX TT -Me30HOB . CnlloWHa.H KPHBaB paee'-IHTaHa no 

cJ>opMyne /3/ §5. Pe3yllLTaTblannpoKeHMaUHH3KenepHMeH- 6 
Tam,HhIX AaHHbIX 3TOH KpHBOH npHBeAeHhl B Ta6ll. 20. ~ I 

li.3 Ta6ll. 14 H 20 BHAHO, '-ITO cl>YHKUH.H /3/ AaeT llY'-IWee 
~ §I eorllaene e 3KenepHMeHTallhHhIMH pe3yJihTaTaMH noene ue-

A ~ KllJO'-leeHB JIHAHPYIOll{HX qaeTun. A 0

HMeHHO:BellH'-IHHax 2/N All.ff ~~ .c t~lb qaeTeu· e P,~ < O B epeAHeM paBHa "" 1,2, Bene'-IHHa )( 
2 /N ~n.H ~~ ~ I J::: 

qaeTHU e P
1
j ·> 0, KpoMe OAHoii:- ABYX TO'-leK e 6onhWHMH x /N, 1 iS p;J 6 i:io 

B epeAHeM MeHhWe 2,0. ~= . 
22 . 23, 
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Pe3yJibTaTbl annpoKCHMaUHH IlOKa3bIBalOT, 'ITO q>YHKUHH 

/3/ JIY'lllle corJiacyeTC.H C 3KcnepHMeHTaJibHbIMH cneKTpaMH 

6e3 yqacTH.H JIH,D;HPYIDIUHX qacTHU, BbICOK03HeprH'IHbIX 'lac

THU OT pacna,na H3o6ap H p 0 -Me30HOB. 

Bh/BOJ(hl 

1. Cpe.n;H C06bITHH C 6oJibIIIOH MHO:>KeCTBeHHOCTblO ( n+ ~ 5) 
HMeIOTC.H TT -Me30Hbl, KOTOpbie CTpeM.HTC.H COXpaHHTb 3Hep

rHIO u HaupaaneHue .nau:>KeHH.H HaJieTaroiuero nHoHa, o,n;Ha1<0 

BJIH.HHHe 3THX TT - Me 30HOB Ha cneKTp BTOPH'IHbIX 'laCTHU 

yMeHblllaeTc.H C POCTOM MHO:>KeCTBeHHOCTH. 

2 . .D;onH 3Hepruu, pacxo,nyeMoii Ha 06pa3oaaHHe acex 

qacTHU B 11-N-B3aHMo,neiicTBH.HX C 5 :Sn+ :S.12, 3aKJilO'leHa 

B npe,nenax(O,7 -:-O,8lE 0 • -

3. CTaTHCTH'leCKa.H TeopH.H XOpOIIIO OilHCbIBaeT pacnpe

,neneHH.H rronepe'IHblX HMilYJibCOB BTOPH'IHbIX 3ap.H:>KeHHbIX 

qacTHU. .TeMnepaTypa pacrra,na CHCTeMbl IIPH 3TOM 
,,,137 M3B/c. 

4. CTaTHCTH'lecKa.H TeOpH.H He y,noBJieTB0PHTeJibH0 onu

ChIBaeT pacrrpe,neneHH.H no IlOJIHbIM H np0,D;0JlbHbIM HMIIYJib

caM acex BTOPH'IHbIX 'laCTH:U. 

5. 1-fayqeHbl 0CHOBHbie xapaKTepHCTHKH HecTaTHCTH'lec

KH o6pa30BaHH~IX pnu,nupyioiuux/ qacTHU H ycTaH0BJieHo: 

a/ 0CH0BHYIO ,Il;0JIIO JIH,D;HpyIO[UHX 'laCTHU a 11N-cTOJIK

HOBeHH.HX COCTaBJI.HIOT OTpuua TeJibHble 1T - Me 30Hbl /:e4O-

5Oo/o/. B p.H,ne cnyqaea / :e 1 Oo/o/ JIH,D;HPYIOIUHe 'laCTHUbl MoryT 

06pa3oaaTLC.H OT pacna,na p 0 -Me30HOB; 

6/ cpe,n;HHe 3Ha'leHH.H norrepe'IHbIX HMilYJibC0B JIH,D;H

PYIOIUHX 'laCTHU B ueJI0M 60Jibllle, 'leM ,Il;JI.H acex IlHOHOB. 

6. liCKJIIO'leHHe JIH,D;HPYIOIUHX qacTHU, p 0 -Me30HOB H 

BbICOK03HeprH'IHbIX 'laCTHU OT pacna,na H3o6ap ,Il;~.H paccMaT

PHBaeMbIX MH0:>KeCTBeHHOCTeii 11 - N -a3aHMO,neiicTBHH npu

BO,Il;HT K cymecTBeHH0My H3MeHeHHlO xapaKTepHCTHK BT0puq
HblX IlH0H0B: 

a/ yrJIOBOe pacnpe,neneHHe OCTaBIIIHXC.H IlHOH0B B 

c.u.M. 6JIH3KO K CHMMeTpH'IHOMy; 

6/ cpe.n;HHe 3Ha'leHH.H IIOJIHbIX H nonepe'IHbIX HMilYJib

COB yMeHblllaIOTC.H H He 3aBHC.HT OT MH0:>KeCTBeHHOCTH 
B npe,nenax 011Iu601<; 
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n/ CTaTHCTHqecKaH TeOpHH YAOBneTBOPHTenbHO OITH· 
chrnaer - pacrrpeAen-eun» no - rronHhIM, rrorrepeqnhrM H rrpo -
AOilbHbIM HMITYilbCaM OCTanbHbIX BTOpnqnbIX TT ·Me3OHOB. 

B 3aKmoqeHne aBTOpbI Bbipa:lKaIOT 6naroAapHOCTb HryeH 
.[I.HH ThI n B.H.IleHeny Ja rroMOII.\h n o6cy:>KAeHHH. 

Mbr 6naroAapHM qneHa·KoppecrroHAeHTa AH CCCP 
E.Il.~eiH6epra Ja o6cy:lKAeHne peJynhTaron n rroneJHhle 

COB!;!Tbl. 
Mbr IlpH3HarenbHhl HalIIHM - na6opaHTaM ;3a 6onhlIIYIO 

ITOMOII.\b, OKa3aHHYIO rrpn BbmOnHeHHH HaCTOHII.\ei pa6oThI. 
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Puc .. I. HMnynhCHbJc pacnpe.AeneHHJI 11--H TT+ -MeJoH~B HJ 
11-p -nJaHMO;wiicTAHH C MHO:lKeCTBeHHOCTblO "+ ~6 B C.l.\.M. 
CrrnowHa}l l<JJIIH;t.ff .. pac. ':t'l hi no CTaTHC"JHqecKoii TeopHH 
/8,9/ - 1J,Pp\f~ ,,J /I/. 
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Puc. 2. liMITYJILCHLie pacnpe,IJ.eJieHHH 17-- H 17 + -Me30HOB 
H311'""n -B_3aHMO,IJ.eHCTBHH C MHO)Ke°CTBeHHOCTLIO n+ 2:. 5 BC .u. M. 
CnrrowHaH KpuBaH - pacqeTLI no cliopMyrre /1/. -
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