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flpH H3Y'IJ9HHH H.ll9pllbiX p98KUHH1 B 'IJ8CTHOCTH1 npH~biX H.ll9pHbiX npouec-

. ·coB THna (X i _xN), CYIU9CTB9HHO COITOCT8BJI9HH9 pesynbT8TDB 3KcnepHM9HTa 

c_._ TeM HnH IIlibiM J38PH8HTOM . HX TeopeTH'IJecKoro . onucaHHH, TaKoe cono_cTaane-

' .. ane MO>KeT naT?· OTBeT a:a aonpoc o MexaHH3Me 'nsy'laeMo~o .npouecca. B pas- . 

BHB89MOH B ITOCJI9.llHH9 rO.llbl .llHCnepCliOHHOH TeopHH H.ll9pHbiX, peaKUHH H8H60JI99 

.• npocTbiM MexaHHsMoM npHMbiX peaKuHfi c o6pasoBaHHeM !Pex 'IJaCTHU HBnH_eT-: 

·· .. CH non~caoft Mexaim~M. IlporpaMMa aeo6xonHMbiX aKcnepnMeHToB no H.lleHTH!jln- ~ . 
'. . .. __ ., 

): 'Kaunu. nonrocaoro MexaHH3Ma npHMbiX peaKuHfi Hano>KeH~ B. pa6oTax ~.c. :Ill ann~ · · 
·{~" h .• ,. ·.P~/,1/ •.• :Oaa. BKJIIO'IJaeT B ~e6H, Kpo¥e 113MepeHHH xapaKTepHCTHK 6btCTpbrx: BT~-, 
· t·" · ' pH'IJHbiX qacnru, TaK>Ke H H3MepeHHe KHHeMaTH'IJeCKHX xapaKTepHCTHK ocTaTo'IJ-

HbiX H,llep, . '•. \ 
. 8 H8CTOSIIU9e Bp9M~ HMS9TCH PHil aKcnepHM9HT8JibHbiX pa6oT1 B' KOT?PbiX .· 

•. 

.... nenaeTcH noni.rTKa conocTaBHTb nony•reHHbte pesynbTaTbt c Bbrtmcne~IHHMH,. Bhl"':' , 

· rr~nHeHH~IMH ~- paMK.ax nonrocaoro MexaHH3Ma,· KaK · noK~saao a12i, pasnH'IJHbte ·' 

~-·ia~aK;ep~CTHKH peaKUHii 
12 C(rr-,rr'"p)~ 1 B npH HMnynbC9_ rr.- -M930HOB 1,04M::lB/c· 

. IrO.llTB9p>K,ll810T ITOJIIOCHOii M9X8HH3M 3TDii p98KUHH .llJIH 06JI8CTH M8JibiX HMITYJib-
• ' .,. ~ • ' < •• 

c~B, nepenaaaeMbiX ocTaTO'IJHhiM H.llpaM ( "' 100 M aa/ c). 

~ · ···;, ~. . . Mccnenoaaaue ·KHHeMaTH'IJeCKHX .. xapaKTepHCTHK ocTaTO'IJHbiX· H.llep 8 Li 
·· .·: ~-~~peaKUHH 9 Be( p, 2p ) , Bbrnonaeaaoe npH aHeprHH npoToHoB 660 Maa/3/ nnH .,

"'> -~ o6nacTH 6onbmHx nepenaaaeMbiX ~nynbcoa (200 .. 700 Maa/c), noKasano -Henpo-· -,- ~ . 

· • THBope'IJHBOCTb peaKUHH nonrocHoMy MexaaHsMy npH cooTac:hcTayromeM t;lbi6ope naL-.· 

_ ... :. \ 

'l' 
I .· .... ::. 
k·<··· 
I ·.·· ; .. ~ ... 

:paMeTpOB Sl,ll9pHoii BeplUHllbi~. ,llaHllbiii pesynbT8T CBSI38H, n~-BH.llHMoMy 
1 

C · 
.- . . ' . . 

. ~ ' . 

3 
' . .. 

.· •"' 

•' ..; 

'. 



I 
L 
:I 

:r 
~ 
~ 
' ,I 

........ 

,• 

:0 _.-

. , 

.,·: 

~ '\ ; 

,"':· ~ . 
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8 Li · Mo)!{e'l' rrpoiiCXOJlHTb Jtiiiiib B' rrpo~eccax1 rge He ocy;ruecTBnSieT<;s_I : rre.-

' peJla'la aHepriiii · SIJ:Ipy-OCT8TKY 1 'ITO BhiJlenSieT B yKa3aHHOH Bbillie· peaKU~II . 
' ' • ' F • • 

llOnlOCHOH MexaHII3M iro Cp8BHeHHIO C JlpyTIIMH B03MO)!{HbiMH ·MeX8HH::JM8MHo •. 

B rrpeJlnaraeMofi. cTaTbe rrpoBOJ:IIITCS: cpa~HeHIIe. aKcrrepuMeHTanbHO .II3,... 
. • . . . . ~ 8 . 

MepeHHhiX oTHomeHIIfi Jlii$$ep.eHuiianbHhiX ce'leHIIfi JlnSI SIJlep-ocTaTKoB Li 1 

. ~ o5pa3yiO~IIXCSI B peaKUHH 9 Be ( p , 2 p X Hnii B 5onee o5meM cny'lae 
9 

Be ( p, 2N x 7r ) 

.rrpH. aHeprHSIX npoTOHOB eooo. H .660 MaBI ncnymeHHblX n~ll 

.yrnoM. (} L =90 ° B na5opaTOpHOfi CHCTeMe 1 C. p8C'I~!8MH 8TIIX OTHOmeimfi~ 

. 2 . . 

llnSI paC'IeTa HCIIOJtb30B8Jt0Cb Bhlpa)!{eHIIe JlJlSI JlHtP<fJepeHUII8JlbHOf'O.Ce'leHIISI IIOJl 

38Jl8HHbiM yrnoM1 IIpiiBeJleHHOe B pa5oTe/4 / 1 KOTOpoe crrpaBeJlJtiiBO Ilp~· !10-. 

.nrocHoM. MexaHH3Me peaKuuu. TorJla JlJtSI OTHomeHIISI ce'leHHSI o6paaoBaimSI 
. · L L ' 

ocTaTO'IHhiX. SIJlep c orrpeneneHHofi aHepruefi T 2 II Oil yrnoM (} 2 • rrpu 

· JlBYX pa3HhiX aHepriiSIX rrpoTOHOB T 

.,... ; 

~~~ 
d · T L d Cos () L 

____ 2 2 

d 2d. ()) 
( ---------) 

. , . d T L d Cos () L . 

~ 2 

)lefiCTBHTenbHO Bbip8)!{eHlie 

T I p 
2 

w I k ( WI ) a( W I ) 

·------------------- (l) 
p w k(w)a(w) 

I 2. 2 2 

Tn 

f'Jle (I) 
- HOJtll8SI 8HeprHSI CT8JtKIIB810liiiiXCSI IIpOTOHOB B IIX CIICTeMe ueHT."':' 

~ pa Mace; k ( w ) = y w 2 - 4 m 2· 
P. 

0 ( (I)' - rronHoe ce'leHne p- p-

B3aHMO)leficTBIISII P t H p 2 
IIMIIyJtbCbi H8JteT810liiHX IlpOTOHOBo 

§2 

llnSI rrony'leHIISI aHepreTu~ecKoro crreKTpa · 
8 Li rrpu aHeprHII rrpoTOHOB 

T =660 M aB 6brna 
. /3/ . 

IICII0Jlb30B8Ha MeTOJlHK8 1 OIIIIC8HH8SI B pa5oTe • oHep-

reTII'IecKoe.pacrrpeAeneHIIe Sinep 

pe3ynbTaTe o6ny'leHHSI MumeHH 

8 Li npu . T. =9000 M aB rrony'leHo li 
9 Be Ha CHHxpotf!aaoTpoHe naa. OHHH''c 

IIO.MOllibiO ycTpOfiCTB8 1 ,rrpeJlH83H8'1eHHOf'O JlJlSI II3y'leHIISI yrrpyroro p-p-pacceg...; 

~IISI/5/. 05ny'leHIIe 9 Be B' Tofi )!{e reoMeTpiiii. rro3BOniino rrony'IIITb B. aMyrib

CIIII . TIIII8 IJ - 0 -0 OKono. id00 SIJlep 8 Li f cM
2 

IIpH IIO;OKe • np~T6HoB. IIOpSIJlKa 

to 15 'lepe3 MIImen~. 

I. 
•I 

·I· 

l: 
I' 

'\. 
i\ 
i'! 
:.1 ·r 
. \ 

,',\ ,, 
~ l 

. (•'' 
i 
;•l 
.I 

. i 

.''-, 
•'I! 

'-', 

:) 
.. J ·,r ... 
. ·l 
., l.· 

." ~~ 

·~~~~ 
' . ' 
.-.... 

I ~ 

l 
. ·~ .. 
I ·r ,, 
( 
r '. 
-~ 

~ .... ~~-
';rt 
' 

·,:. 

B cooTBeTC:TBHII c: aaanii30M T -o.6pa3HbiX cneAOB · B 

· BeJleHHOM B• pa6oTe/3/ 1: T8K)!{9 C'IIIT8Jt0Cb1 'ITO IIO)l06Hbie 

' . 

'· SIApaMu 8 Li 1 o6pa3yrom.HMIICSI nu6o B ocHoBHOM 
. I 

B COCTOSIHHH C B036y)!{)leJI1reM, He npeBbilii810IIIHM 1 M 8B 

Ha 'puc •. 1 rrpeitcT~BneHbi B norapiitPM~'IeCKOM MacmTa5E 
- s . 

pacrrpeJleneHHSI SIJlep · · Li 1 H3MepeHHhre' rroA yrnoM (} L 

aHepriiH npoTOHOB 9000 M aB u ·yrnoM (} L = 90° ± 3 ° npii a: 

3TH pacrrpeJleneHIISI HopMIIpOB8Hhi. B TO'IKe 5 MaB. Hx OTHOI 

:. ne'mie c aHep~uefi. 8 
Li COOTBeTCTByeT II3~en'eHHIO .llHtPtPeJ 

<ieHI!H npH YK838HHblX Bbiiiie aaeprHSIX nepBH'IHbiX npoTO 

CneKTP · 8 Li rrpii 9000 MaB npocTIIpaeTCSI JlO 60 MaB 

rpaHIIua crreKTpa rrpii 660 M aB JlOCTIIraeT 35 M aB ( p : 

{:me. l aiu 'laCTH cneKTpoB. ne noKa3aHbi. Ha puc. 2 TO'IK 

aKcrr~piiMeHTanbHhre 3Ha'leHHSI opJlHHaT N L 1 (9000? I NL/.660) 

C HX CT8THCTH'IeCKIIMH OUIHi5KaMH II crrnomnofi Kp.IIBOH - Bhi'Il 

Myne ( 1) OTHOIIJ9HHe C~'leHIIHo OKCriepHM9HT8JlbHbi9 TO'Il! 

6onbiiie 17 M aB ae np:nBeAeHhi BBHAY 3H8'1HTenbaoro pa::: 
c. . 

. N Lt a aToH: .o6nacTH aaeprnH: • 

l13 cpaBHeHHSI aKcrrep'nMeHTanbHofi II Bhi'IIICneHHOfi 3aBuc 

Jlii$$epenuuanbHhlX ce'leHHfi o5pa3oBaHHSI HJlpa-ocTaTKa 
8

Li 
. . 
~ne)lyeT, 'ITO aKcrrepuMeHTanbHhifi BHJl aTofi saBIICIIMOCTII rro 

,py 6nii30K K TOMYI KaKoil: npe)lCK83biBaeTCSI IIOJtiOCHbiM MeXI 

OJlH8KO T~)!{)leCTBeHHOCTH JlaHHhiX pacrrpeJleneHHH HeT (. p. , ( 

llony'leHHOe Ka'leCTBeHHOe COOTBeTCTBHe Me)!{JlY 8KCIIepHMe 
'!.' 

5e3yCJtOBHO He MO)!{eT cny)!{UTb )lOK838TeJtbCTBOM e):IHHCTBell 

~eX8HH3M8 H3y'laeMOH pe8KUIIII 1 IIOCKOJlbKY JlJlSI IIOJl06HOf'O 

neo5xoJliiMa npoBepKa uenoro pSill.a Jlpyrux KpiiTepueB
1 1/ 1 t 

)laeT B03MO)!{HOCTb aHanu3a BhiCOKOIIMIIynbCHofi · KoMnoHeHThi 
I . • 

B. peaKUIISIX TIIIIa (- x . x N) B rrpe)lrrono)!{eHIIH JlOMHHIIpyrom• 

ro MexaHII3M8 1 KaK aTo 6bino cJlenaHo .B pa5oTe/
3

/ • 

ABTOphi Bhrpa*aroT 6naroJlapHoCTb B. 11; EoraTIIHY 38 n 

HIIII aKcrr~puMeHTa u H.P. HoBIIKOBOil: 3a H3f'OTOBnenue u o5I 

5 



t9' iie cicymecTBnSieTcSI · ne-,. -.. 

YK838HHOfi Bbi!Ile· pe8K,Ix~M, · 

•3MO)KHbiMM MeX8HM~M8MMo '. 

me" aKcnepMMeHT8nbl.IO , M3,-

. 8L 
InS! Sinep-ocT8TKOB I 1 · ·• 

>6,meM cny'l8e 9 Be ( p, 2N x'rr ) 

:m1 HcnymeHHbiX .. n~n 

~'I-~T8MM STMX OTHOIII9HH:ti~ 

!peHUM8nbHoro.ceqeHHSI non· 

>poe cnp8BennHBo npH. !!O

HMS! Ce'leHMSI o5p830Ba.imSI 

non yrnoM· e 2L I • npM 

'nbHO Bb!p8)KeHMe 

~ 1 ) a(w 
1 
). 

---------. . ( 1) 
w ) a ( w ) 

2 2 

roHoB·B FIX CMCTeMe ueH~

- nonHoe ce'leHHe p - p-; 
:IOIUIIX npOTOHOBo 

Li f!PM aneprMM npoTOHOB 

. /3/ .. 
~8HHaSI a p85oTe • 3Hep-

. =eooo M aa nony'I~Ho · .;;.' 

>4>aaoTpoHe nB3, OI1HI1 c. 

1ni:S! ynpyroro P- P-pacceS!..: 

3BonHno ~ony'IMTb B aMynb

[ nOTOKe ~ npOTOHOB .· nopSinKll' 
.:'f 

r ~ ' • 

... ~ .. 

.... 1' · .v.~,.,- t • ·. ·~. I 
. ;l· f . 

B cooTBeTcTBIIM c; aHanHaoM T -o.5paaHbiX .cnenoa · B aMynbcHM 1 npH-' 

· Be.lleHHOM B· pa50T9/3/ 1 T8K)K9 C'JMTanOCb1 'ITO nono5Hbl9 c'ne,llbl Bbi3B'aHbl 

. SI,llpaMM 8 Li I o5paayrom_HMMCSI 

B COCTOSIHMH C B035y)K.lleHM9M 1 He 

nM50 B . OCHOBHOM COCTOSIHMM1 

. ' /6/ 
npeBb~UJaiOlllMM 1. M aa • 

nM5o 

H8 pMc. npencT8BneHbi B nor8pM!l>MM'JecKoM M8CUJT85e aHepreTMqecKHe · · 

p8cnpe.neneHMSI Sinep 
8 Li M3MepeHHbie' non yrnoM e L . ·= 90 ± O,l o' .. npl! 

aHeprMM npoToHoB 9000 M aB M yrno~ e L = 90° ± 3 ° npM aHeprMM 660 M·a~. 
3TH p8cnpeneneHMSI .HopMMpoB8Hbi. B TO'IKe 5 Maa. I1x OTHocMTenbHoe MsMe-

.·: HeHiie c aHeprMe:ti · 
8 

Li . cooTBeTcTayeT Ma~eHeHMIO nM4>4>epeHuM8nbHbi~ ce-. 

t:i:eH~:ti npu yKasaHHb!X Bb!III9 aHepi'USIX nepBII'IHbiX npOTOHOBo 

CneKTp 8 Li npM 9000 M aB npocTHp8eTcSI no 60 M aB ( p =950M a a/c) 1 

rp8HMU8 cneKTpa npM 660 Maa .nocTMr8eT 35 Maa ( p : 730 Maa/c). H8 

pHc. 1 aTM qacTM cneKTpoB. He noKaaaHbi. H8 pMc. 2 TO'IKaMH o5oaH8'1eHbi 

aKcnepHMeHT8nbHbie 3H8'1eHMSI Op.llliH8T N Ll (9000)/ NL/660) cneKTpOB· ... 
8 Li 

C FIX CTBTMCTI!:'IeCKMMM OUJM5K8MM M cnnOIIIHO:ti KpMBOfi - Bbi'IMCneHHOe no !l>op-: 
. 

Myne ( 1) OTHOIIJ9Hi!e C9'19HMHo OKCnepMM9l!TanbHb19 TO'IKU npM aaepi'liSIX., 

5onbUJe 17 Mas ae npMBe.neabi BBMllY aaatJMTenbaoro pas5poca· saatJeH~~t·· 
:;, 

N Ll a aTofi o5nacTM aaeprMfi. '' 

J1a Cp8BHeHMSI 3KCnepHMeHT8nbHOfi M Bbl'IHCneHHOfi 38BHCMMOCTM.OTIIOWeHMfi 
~-. ·.~ 

.llM4>4>epeHUM8nbHbiX ce'leHMfi o5p830B8HMSI Sinp8-0CT8TKa 
8 

Li. oT ero aaeprMH 

c·neilyeT1 'ITO 3KCnepMMeHT8nbHbifi BMn STOfi 38BMCMMOCTM llO CBOeMy X8p8KTe-. .. . . ~ . 
· : .. py 5;.maoK .K ToMy~ K8KO:ti npencK83biB8eTCSI noniOCHbiM ~ex8HM3MOM pe8K~MM1 

onH8KO To)KnecTBeHHOCTM n8HHbiX p8cnpeneneHHfi HeT ( p ' ( x 2 ~ .. 0,98 ) •. 

Ilony'leHHOe Ka'leCT.BeHHOe COOTBeTCTBMe Me)Kny SKCnepHMeHTOM M p8C'I~TOM 
-~;· 

5eaycnoBHO He MO)KeT cny)KF!Tb .llOK838TenbCTBOM 9.llMHCTBeHHOCTM ·: noniOC~OrO 

M9X8HM3M8 M3Y'I89MOfi pe8KUMM 1 llOCKOnbKY ,llnS! no.no5Horo OTO)KnecTBneHMSI 

~eo5xonMM8 npoaep.K8 uenoro pSin8 npyrMx KpHTepHeB/ 1/ 1 onH8KO nonTBep)K-
' ' 

naeT B03MO)KHOCTb 8H8nM38 BbiCOKOMMnynbCHOfi KOMllOli9HTbl OCT8TO'IHbiX Sinep 

'a. pe8KUMSIX TMn8 ( x . x N) B npenn;no.)KeHn:M noMHHn:pyiOmefi .po.im · nomocHo- , 

ro Mex8HM3M8
1 

K8K aTo 5bino cnen8HO .B p85oTe/3/. . . . . · ·. '. 

t. ~ ' 

ABTOpbi Bbip8)!{8IOT 5n8ron8pHocTb B. 11. Bor8TMHY 38 noMO!Ilb B npoaene-
l ' •• ·~ 

HHM aKcn~pMMeHT8 M H.P. HoBMKOBofi 38 M3roTpBneaHe M o5p85oTKY aMyn~cHfi. · 
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