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© Epu•HCICUU •uau&«ecJCuu uHCTUTPJT• 1fJ77 

D.aHHbie no nonHOMY ce'iemuo B38HMOJleHCTBHH gi-... iife-
30HOB c SJnpaMH yrnepona npH aaeprHSJX Bhlwe 2 f&B aecb­

Ma HenonHhI. .l1MeIOIUHeCSJ 3KCIIepHMeHT8nbHbie naHHbie t5onb· 

weli 'iaCTbIO npoTKBope'iaT npyr npyry H He cornacyIOTCH 

c TeopeTH'ieCKHMH npencH:a38HHSJMH (l] (cM.:PHCYH·oK.),. 

B HaCTOSJIUeli pa6oTe npencTasneHbI pe3ynbT8TbI H3Me­

peHHH nonHoro Ce'ieHHH ll38HMOU8HCTBHH ~- -Me30HOB c 

HnpaMH yrnepona npH HMnynbce HaneTaIOIUHx Me30HOB P = 

=4,9 f35/c. flony'ieHHble Jl8HHbI8 OCHOB8Hbl Ha peaynbTaTax 

npOCMOTpa IlpHMepHO 3500 CHHMKOB c MeTpOBOH nponaHO­

BOH IIY3b!pbKOBOH KaMepbl [3) JlHfl 0 l1.H .11, o6ny'ieHHOH 

9"r -Me30H8MH c HMnynbCOM (4,9 ± 0,1) faB/C. flpH npOCr· 

MOTpe B a<P<PeKTHBHOM o6'b~Me KaMepbl co cpe.llHeii nnHHOH 

eK =75,5 CM 6binO npocne)!(8HO 18782 ny'iKOBbIX TpeK·8 H 

aaperHCTpHpOBaHO 5292 aKT8 B38HMOne~CTBHH ~- -Me30HOB 

:5 nponaHe, ' B TOM 'iHCne - 430 O)lHOny'ieBbIX co6b!THH H 

N =4862 co6bITHR, He npHHanne*aIUHX K onHony'ieBbIM; 

cpeUHHSJ a<P<PeKTHBHO~Tb perHCTpaUHH co6bITHH nocnenHero 

THna COCTaBnHna c =0,97 .:!:. 0,01. 
OnHHM H3 OCHOBHb!X HCTO'iHHKOB norpelliHOCTH H3Mepe­

HHSl nonHoro Ce'ieHHH B IlY3b!pbKOBOH KaMepe HBlUleTCH 

HH3K8Sl a<PcPeKTHBHOCTb perHCTpaUHH onHony'ieBbIX co6b!THH 

c ManbIM yrnoM pacceHHHSI. y 'iHTb!B8SJ STO o6cTOHTenbCT­

!30, H8MH 6bm rrpoaeneH cneuHanbHb!H iIOBTOpHblH npOCMOTp 

npHMepHO nonOBHHbl CHHMKOB Ha npenMeT IIOHCKa O)lHony'ie• 
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BbIX B3aHMO.UeHCTBH:H. Ebino rrOBTOp>iO npocne)!(eHo 8477 
rrepBH'!HbIX TpeKOB H aaperHCTpHpOBBHO N1 =284 O.llHOlI}' -

'!eBblX co6b!TH.H. 3cpcpeKTHBHOCTb rrpOCMOTpa rIOCne.uHHX sa­

MeTHO y.M:eHbwaeTC.SI c yMeHbWeHHeM yrna pacce.HHHSI 51- -
-MP.30Ha ( cpe_JlH.SI.SI acp<jJeKTHBHOCTb npOCMOTpa O,UHony'!eBbIX 

COCTBBn.SieT Ctlf =0.75 ::!!: 0.04), KpoMe TOI'01 '!aCTb C06bI­

TH:li:1 .Un.SI KOTOpbIX npoeKUH.SI yrna pacceSIHH.SI J-Ia nnoCKOC'?b 

cpoTorpacpHpOBaHHSI MeHbWe H8KOTOpor~ MHHHManbHOro a.11a­
'!e1rn~. rrpaKTH'!ecxH HeHa6mo.uaeMa. LlnSI onpe.ueneHH51 38-

BHCHMOCTH acpcpeKTHBHOCTH perHCTpaUHH OT yrna paccegHH~ 

H HaXO)KAeHHSI cpe.uHeH acpcpeKTHBHOCTH perHCTpamrn 0.llHO­

JIY'!eBhlX B38HMO.U8KCTBHH '!aCTb co6hITHH ( 142 C06bJTHSI) 

6b!J18 H3MepeHa Ha rrorry.aBTOM8TH'!eCKHX ycTpOHCTBax 

f1YOC-1 [4] H o6C'!HTaHa no nporpaMMe reoMeTpH'leCKOH 

peKOHCTpyKIIHM "1-6" [5] Ha 3BM /vl-222, Llmi: Ka)!(AOI'O 

co6bITH51 onpe ,QeJ151JIHCh UMny JlbCbI nepBH'!HOrO H BTOpH'IHO­

ro 51- -Me30HOB, rrpOCTpaHCTBeHHbIH yrorr M8)!(Jly HHMH \]" ' 

rrpoeKUH.SI 3TOro yrna Ha IlJIOCKOCTh ¢oTorpacpHpOB8.l!_H.SI Ji ' 
a T8K)!(e 83llMYT8JlhHblH yrorr BTOpH'!HOI' 0 TpeKa '.IT -Me-

30Ha OTHOCHTeJihHO HanpaBJieHH.SI nepBH'IHOI'O TpeKa ~ 

Kax rroKasanH H3Me{)eHmi:, O/lHOJiy":!eBhie co6h1TH.SI c 
yrnoM pacce51HH51 '\J < 1° HeHa6mo.uaeMbI ( acpcpeKTHBHOCTb 

perHcTpauHH TaKHx co6b1Tnil: C-1 (v< 1°)~0 ). ITpaKTH'!ec­

KH HeHa6mo)laeMa TaK)!(e '!aCTh co6b!TH:li: c MaJibIM H3MeH~­

H.lfeM HMnyJibCa IlHOHa H yrJIOM pacceSIHHSI 1°~ ~ <:: 5° • 
llJISI KOTOpbIX rrpoeKillHSI aToro yrna l Pl< °' . ~ 0,8° .; 

J-' mu1. 
I10CJ18/lHee o6cTOSITenmCTBO ripHBO.UHT K 3aMeTHOH 8HH30Tp0~ 

ITHH no a3.11MyTa11bHOMy yrny IJ IToaTOMY .QnSI co6bITHH 

c ! 
0 ~ v <. 5° • KpOMe a<PQJeKTHBHOCTH npocMOTpa,y":!H-

I'b!Ba!OTCSI TaK)!(e 3aBHC.SI!llHe OT yrna ,, reoMeTpH'ieCKKe 

¢aKTOpbl '1. ( '\)) • KOTOpbie BbI'IHCJI.SI!OTCSI. HCXO/lSI H3 yGll0-

3HSI H30TpOilHOCTH pacnpe/lelleHHSI no 83HMyTaJihHOMy yrn;y 

~ • ITpH M8JlbIX '\J' 

1.l\i)~;. A-r.cco~(J'm~n/v). 
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Y'leT ~eKTHBHOCTH npocMOTpa H reoMeTpH'lecxoli 

nonpaBKH npHBO.[(HT K cnell)'rome:li: 3aBrlCHMOCTH scpcpeKTHB­

HOCTH perHCTpauHH OilHOny'ieBbIX C06b! 'I'HH OT yrna tr 

C1 (1°~'\) < 2.
0

) =0,46-±:.0,05, l-1(.3°~V<5°) =0,7fr!_O,OB, 

C:1(2°~vc::3°) =o,6o::_o,os. c 1 (v~s·J =O.B5:i::o.os. 
c pe.UHSI.SI scpcjJeKTHBHOCTb perHCTpaUHH 0/lHOJiy'ielilb!X C06bI­

THit c 1" ~ 1 ° pas Ha 

~ n.(-Vt) t\ 
2 n.('"d I e1 ( tr~) 

= 0,66~0.07 / 
L 

rae 11.(vi.) - 'IHCJIO C06b!THA B .uaHHOM HHTepaane no ,)' 

( r h. (vi. ) = N 1 ) • B OWH6Ky l1 BKJl!O'ieHb! TaK)!(e 

CTaTHCTH'ieCKHe OWH6KH BeJIH'fHH rt. (Ji J • -

.lln.SI onpe.ueneH.HSI ce'leHH.SI B3aHMO/leiiCTBH51 jf -Me3o­

HOB c MoneKyno:li: nponaHa 6rl. , 6e3 y'leTa pacceSIHMSI 0 
Ha yrnhr v c:: I , HcnonbayeTc.SI Bbipa)!(eHHe .unSI BepOHTHoc-

TH B3aHMO.ll8KCTBH.SI B 38.QaHHOM 06beMe .UnHHOH eK 

I'Ae 

,.,;/e + N1le1 
Nr · Ey 

= 1 - exp [- n. . 6 . e ] 
t1. rt K J ( I ) 

3 
11.h.::: NA · _P, /4'-i -KonH'!eCTBO Monexyn nponaHa B CM ; 

fl. 23 
NA =6,002 x 10 - 'IHcno Aaoranpo,:, .P11. =D,43 r/ cM 3 

-nnOTHOCTb nponaHa ( C 3 Hg): CJ-I = 0,90!0;-03 - n~rrpa.ex~ 
Ha npHMeCh )!- -Me30HOB H aneKTpOHOB B IlY'IKe [ 6] • 
NT - 'IHcno cooTBeTCTBYIOIIIHx ny'!KOBhIX TpeKon. Jlnsr B"­

pO.SITHOCTeli reHepaumr 0,UHOnyqeabIX C06bITHH c yrnoM 

.J ;::::. I 
0 

a co6b1Tn:H: , He npHHa.u.ne)!{amHx K o.uHony'IeBbIM, c 

Y'IeTOM s¢¢eKTMlilHOCTH perHCTpaUHH,HMeeM, COOTBeTCTBeHHO: 
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/\Ide,· =o,0510!:0,0052 
NT 

tJ/e 
flh 

=0,2668~0,0047. 

TioncTaBJI.H.H 3HaqeHH.H BeJIHqHH, BXOilg!llHX B (1), nonyqaeM 

611. = {977 ±. 48) M6H, 

C ooTBeTcTayIO!lla.H UJIHHa cao6onHoro npo6era B nponaHe 

paaHa: 

Li = ( 174 ::t_ 8) CM. 

0TMeTHM , qTO, cTporo roaop.H, B <jlopMyrre ( 1) cneay• 
eT yqeCTb H nonpa:Eixy. CB.H3aHHY!O co cnelJ.YIO!llHM o6CTO.H­
TeJihCT,BOM. TiocKOJihKY B Bblpa)!{eHHH ( 1) yqTeH BKJiaA He­
Ha6nJOnaeMhIX 0,llHOJiyqeBhlX co6b!THH, TO OTTyAa .cnenyeT Bbl­
'i0CTh BKJia/l TaKHX co6bITHH, KOrJla CHaqaJia npOHCXOAHT 
ynpyroe pacce.HHHe rry'iKOBOH qaCTHUbl Ha MaJihlH ywn c 

npoeKUHe:ii: If-> I < ~ mi.n. , a aaTeM -BTOpHqHoe aaaHMOileli­
CTBHe, )laJOmee co6bITHe, KOTOpoe y)!{e 6hIJIO aaperHCTpHpO­
BaH9 npH npoCMOTpe. OnHaKo MO)!{HO oueHHTh, qTO TaKa.H 
nonpaaxa 6orree qeM Ha n ·op.H.UOK MeHb!lle nonpell!HOCTH 
onpeaeneHH.H ceqeHHS! 6n. , H noaT10My eJO MO)!{HO npeHe6-

peti:h. 
c eqeHHe B3aHMOUeHCTBH.H gr- -Me30Ha c nponaHOM 6ea 

yqeTa pacce.HHHH Ha MaJihie yrrr1:>1 v < 1° 6n. Bhipa)!{aeTc.H 
qepe3 I!OJIHbie ceqeHHS! B3aHMO.QelicTBH.H c yrnepoilOM '°: H 
aonopon oM 6; H qepea ciqeHH.H pacce.HHH.H Ha yrnepone 
H Ha aonopon,-i Ha yrnbI v < 1 • ~6 H ~ E) H COOTBeTCT-.c 
BeHHO, crrenyIO!llHM o6pa30M: 

6n. = 3 (~: - t1 6c) T 8' ( ()~ - 6. 6 t-1 ) • (2) 

CeqeHHe 661-1 cooTaeTcTayeT HeHa6nJOnaeMhIM co61:>1-
TIHlM ynpyroro 5i- p -pacce.HHH.H, npH KOTOpOM KBaJlpaT 
rrepenaHHoro HMIIYJihG:a /ti< /t 1 I =0,0073 (faa,/c)2 (no-

_R_ 

por perHcTpaUHH npOTOHa OTUaqH B nponaHOBOA KaMepe 
paaeH Pp~ 0,100 -:- 0,120 raa/c). flonc'X'aang~,. B (2) H3-
BeCTHbie 3Haqemrn A 6 H =( 0,,35 .±..- 0,01 ) M6H;r . H 6: = 

=(28,24 ±... 0,01) M6H 
8 

npH 4,9 faa/c , norryqaeM 

I T 
E)c =: 6c. A6c =(248-~_16) M6H (3) 

c;-;­
Llrr.H onpenerreHHg nonpaBKH K IIOJIHOMY Ce'ieHH!O JI c -

-B38HMOJle:ii:CTBH.H )" -iHTbIBaeTC.II TO o6CTOS!TeJibCTBO, 'iTO 
m-- .'I- 0 

pacce.HHHe :JI -MeaoHoB Ha Hnpe yrrrepoua Ha yrn1:>1 v < 1 
( COOTBeTCTBYIO!llHe KBanpaTaM ne:renaHHblX HMnyllhCOB 
It. I < I t 1 \ =0,0073 ( fa:s/ c) ) .IIBJI.IIeTC.H npaKTH'ieCKH 

IIOlIHOCTb!O yrrpyrHM KorepeHTHblM pacceHHHeM, .UH~¢epeHUH­
al!bH00 ceqeHHe KOToporo rrpH MaJihIX nepenati:ax, xaK H3-
BeCTHo, HMeeT BHil 

( T)c B/tl 
d6ef = (dbee} e-ei/tl:::_§__ (i+.f 2 )e- (4 ) 
d t d.t 0 1651 ' 

rne .P= Re :f( o) / J rn f (0) ecTh OTHO!lleHHe peaJihHoii K MHH­
MOli qacTH aMITJIHTY /lbl yrrpyror-o pacce.HHHH Ha HyJieBOH yron 
Ha Hnpe; B - napaMeTp HaxrroHa ynpyr-oro JJ.H<jl<jlepeHUH­
arrhHoro ceqeHHH. 

TionpaBKa, COOTBeTCTBYJOllla.H ynpyroMy KOrepeHTHOMy 
pacce51HHJO Ha yrnhr v < 1 ~6y neT 

/t1/ T 2 1 -B/t1/ 2. 

At$ =Jd.6eedt=\6c) (1+.f'a) -e ::d..·fbT)(5) 
c dt 1G5r B - ~ c 1 

0 
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,. 

rile qepea cl... 

d.. = 

o5oaHaqeHo Bhipa)!(eHHe 

i + f' a 1 _ e - B It 1 I 

161i . e, (6) 

BenHqHHa 

IJ.Hycy HJlpa 
B nponopuHoHanbHa cpeJlHeKBaJlpaTHqHOMY pa. 

H JlmI yrnepot:ta npH5nH3HTe,m,Ho paBHa [ 9] 

i 2 2/3 -2 
1)-;,:.3 <'Z. > ~ 101 8.A (fas/c) -2 

~- 57{fas/c) • 

3Ha'!eHHH BenH'!HHhl 5 . nonyqeHHhle H3 paanH'IHblX SKCne­
PHMeHTOB [I OJ no Hany'!eHH!O KOrepeH'I'HhIX npoueccoa aaa11:­
MO.neiicTBH.1I npOTOHOB H nHOHOB c . S!ll£!0M yrnepOAa,ne~T 
B npeJlenax E> = (57 :!:. 10) (fas/c) 2 . BenHqHHOli y no 
cpaBHeHH!O c e)lHHHueH: B Bbipa)!(eHHH ( 6) npH BhlCOKHX aHep­
t't!HX MO)!(HO npeae6peqb [l] ! Tor)la xoacpcpHuHeHT ol. , c y"ie­
TOM HeonpeJleneHHOCTH B napaMeTpe B 1 paBell' 

o/.. = (3,0 ± 0,1) X 10-4 (M5H)-l 

ilO)lCTBBn.II.II Bbipa)!(eHHe Jlnf!-. nonpaBKH 66c: =cf.... ( 6;) 2. 

T 
B ypaBHeHHe (3) H perna.II ero OTHOCHTenbHCL <Oc: • nony-

'" -qaeM nonHoe ceqi)HHe B38HMOJleliCTBH.II j( -Me30Hra ' c .IIA-
poM yrnepOJla npH HMnynhce 4 1 8 fia/c 

cQ~ = (270 :!.: 20) M5H. 

CeqeHHe nornomeHH.II 5T-_Me30HOB Ha .IIJlpe yrnepoAa MO)KHO 

oueHHTb, HCKn!OqHB BKnaA C06b!THH ynpyroro gr- C-paccesi:­
HH.II. PeaynhT8ThI H3MepeHHSI OJlHonyqeBhIX co5bITH:H noxaaanH, 
qTo AOn.II C05b!THH:, YAOBneTBOp.H!OlUHX KHHeMaTHKe ynpyroro 

- . 0 0 gr c -paccemIH.H Ha YI'Jihl 1 ~'Li< 2 • COCTaBJI.IIeT, c 
ytieTOM nonpaBOK Ha a¢¢eKTHBHOCTb perHCTp8UHH, 30% O' 

Bcex oAttony'!eBhIX, HnH 4,8% OT 'IHCna Bcex C05b!THH B~ -
MOAeHCTBH.H 51--Me30HOB B nponaRe (BKnaJlOM ynpyror 

j\- C -pacce.HHH.H Ha yrnhI 1i ~ 2° MO)l(HO npeHe6p1:.-1b). 
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CToCKOnbKY TO'iHOCTb H3MepeHH.II HMITynbCOB B nponaHOBOH 

KaMepe ( e.p / p ?.- 5-:-6%) He nossomieT KHHeMaTH'!eCKH 
pas)lenHTb C06bITH.II ynpyroro pacce.IIHHH OT co6b!THH KB8-
3Hynpyroro pacc esi:HHH Ha HewTpOHax HJlpa HnH Heynpyroro 
pacce.IIHHH c aos6y )!(JleHHeM HJlpa 5es BHJlHMhIX cneaoB pas­
Bana, TO BKnaay ynpyrHX co5bITHH Mb! npHilHCblB8eM M8KCH­
M8JlbHy!O O!ll116'KY': (4,8+4,8) %. Toraa ce'!eHHe B3MIMOJleH:-"'- -CTBH.II :JI -Mes OHOB c rrponaHOM, c HCKn!O'!eHHeM ynpy-
I'HX :if- C - C05bITHH 1 paBHO 

6~ "( 0,952 ~ 0,04B) Gh.. = ( 930 "±:_ 65) M6H 

BbI'iHTa.II Tenepb axnaJl pacceHHH.II 
GI -
~I -Me30HOB Ha 

BOJlopoae, nony'!aeM oueHKy ceqeHH.II nornomeHH.II 

HOB Ha .HJlpe yrnepoJla ~~ = (233 :!: 22) M5H. 

gr- -Me'30-

r.7 -
H3MepeHHoe SHa'!eHHe nonHoro ce'!eHH.H jf C -ssaHMO-

JlelicTBrH.SI 6~ =(270 ± 20) M6H xopo!llo cornacyeTC.II c 

TeopeTH'!eCKHMH pac'!eTaMH [1] no OllTH'!eCKOH MOJleJIH 

(cM, pHcyHox). OueHKa ce'!eHH.II nornomeHH.II HeCKOJibKO BbI­

rne TeopeTH'!ecxoro 3ff8'18HHH, OAHaKO He npOTHBOpe'!HT 
8MY, 

_.. 
'd 

., ; , 



!'?OH 
I 

,80r l 
~o 

~., 

.... 13 or 

i80 r • • 
1"0 

100, 4 I I I t6' ;o -h d4 !1
1

.f' p r:Jk z 6 6 rO IZ 14 '6 

ITonHhie ceqeHHH H ceqeHHH nor.11omeHHS1: g;- -Me3o·~ 
HOB Ha si:Ape yrnepoAa npH HMnynhcax P> 2fas/c • 

• ' • - 3KCIIepHMeHT8llbHb!e 3Ha'!eHHSI: IIOlJHhlX 
ceqeHHH H ceqeHHH nor11omeHH.1t. CchllIKH B3Sl:ThI 

H3 KHHI' p ,2] 

0 ) 6. - 3H8'!eHHSI: IlOJIHOro Ce'leHHSI: H Ce'leHHSI: 
nornomeHHsr,nony'leHHhie B HacTosrme:H pa6oTe 

Cnno!llHhie KpHBhre - aaBHCHMOCTh nonHoro ceqe­
HHsr H ceqeHHSI: nornomeHHSI: OT HMfiYllhca, Bhl'!HC­
JieHHasr no OilTH'leCKOH MOAenH B KHHre [1] 
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3axaa 823 B<P- 03121 THpa:lK 299 
DOAilHC8HO K neqaTH 10/0-77r <l>opMaT H3A8HHSI 30x40 

0 1 7 yq.H3.0.ll. ll. 5 Ko 

11aAaHO 0TAeJJOM H8Y'IHO. :..TeXHHqeCKOii HH<jJopM8llHH 
EpeaaHcKoro <PHaH'ieCKoro llHCTHTyT, Epeeaa 38, nep.J\l\ap­
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