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PacCMOTpHM peaoHaHChi, pacnaJiaromHeCSI Ha JlBa cpoTOHa. nycTb Ha OflhiTe 113-

MepS!IOTfSI aeaaBHCHMO aaeprnn 9THX cpoTOHOB E 
1 

n E 
2 

-n yron t/F Me}K)ly HHMli_. 

TorJia Macca .M x peaoaaaca onpeJiennTcH no cpopMyne 

M X ~ v ( E I + E 2) 2 - ( pI + p 2 ) 2 "" ·..; 2 E l E 2 ( 1- cost/F) ( 1) 

nycTb yron t/J H3MGpS18TCSI HaMHOro TO'!Hee, '!eM 9HeprHH1 TaK 'ITO MO:lKRO 

C'IHTaT& ero naMepeHHhiM a6conroTHo TO'IHO. TorJia TO'lHOCTh onpeJieneHHH Macchi 

6yJieT onpenenHTbCSI TO'lHOCTbiO H9MepeHHSI 9HeprHf! cpoTOHOB 

(2) 

HanpHMep, npn E 
1 

.. E 
2 

HaS! TO'IHOCTb H9MepeHHSI 

llM 1 llE 
H fl E .. fl E HMeeM __ x_., _...__---~TO eCTb OTHOCHTen&-

1 2 "-x V2 E 
MaCChl COCTaBHT 0,7 OTHOCHTenbHOi! TO'IHOCTH H9MepeHHSI 

.aaepral!. Ecnn !l E I E BennKo, To BennKa 6yJieT n norpemaocT& B onpeJieneHnn 

MaCChi, a B KOH8'IHOM C'leTe H B H)l8HTHcpHKallHH peaoHaHca. 

Bhi<iacnaM, OJIHaKo, nopean-cpaKTop pesoaauca X 

y ( V E I + V ~ ) ~F/';'7:::;==::::;::;;:=-
E 2 E 1 y 2 ( 1- cos t/1 ) 

(3) 

nycTb sa C'leT norpeiiiHOCTei! B H9MepeHHH 9HeprHf! yEJF: OKa9hiBaeTCSI paBHhiM 
I 2 

R c norpemaocT&IO !l R. TorJia v E 2 I E 1 oKa)l{eTcH paBHhiM 1 I R c norpem-

HocT&IO - !l R I R 
2
• E c n H E 1 "' E

2 
, T o R .. 1 I R ., 1 :; H c y M M a 

JI B y x p a JI H K a n o B o K a )!{ e T c H p a B H o n 2, a n o r p e-

WHOC.TH n o r a c H T c H ! 

E c n a reoMeTpHH y C T a H 0 B K H T a K 0 B a, 'l T 0 
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B C 'I e T 'I D It D nona.r:taJOT cjlOTOHbi c 1lpDM9pHO 

O.r:tDH81tOBbiMR S H e p r D !I M D1 T 0 nopean-cllaKTop 

'18CTDllbi X onpe.r:ten!le'!\,Cll D 3 uaMepeaull 
• 

s H e p r D ll c n y 'I w e ll T 0 'I H o C T b 101 'I eM e e M a c -

c a. 

Koneqno, STO lKe MOlKHO noKaaaTJ;> D ananDTD'IeCKH. Bb!'IHCIIHM !J. y I y 

( A,L ) 2 = ..J_ (I~- R-1) 2 
y 4 ( R + R~l) 2 

!J. E I .2 !J. E 2 2 
[(--) + (--) l. 

E I . E 2 

(4) 

KaK Mbi BRAHM, B cjlopMqny Bowen cjlaKTop R- R -I , ·KoTopbiil npu E .. E cTpe-
1 2 

MHTCH K ayn10, yMeH&wa!l rrorpewaocT& orrpe.neneHH!I nopeau-cjlaKTopa 

!J.Y...L:t_ 

AM/M 

R- R-! 

-I 
R +R 

... 0 npu E 
1 

.. E (5) 

_axo CT~Oe H y.QHBHTen&H09 o6CTO!IT9IIbCTBO CB!!38HO C T9M 1 'ITO cjlyHKUH!I 
F E .· . 

z = v T + v T aa.n nnocKoCTbiO cjlnauqecKHX aaaqeaull E 
1 

H E 
2 

o6na.naeT MH-

2 I -
HHMyMoM (a IPYH!!!.!!H ,~ F 

2 
liM He o6na.naeT), B o6nacTH lKe MHHHMyMa rro-

BepxaocT& z = .J .!:..J...+ y !2. no'!TH napannen&aa rrnocKOCTH ( E 
1 

, E ) , TaK 'ITO 
. E

2 
E 

1 
2 

rrorpeWHOCTII B 113M9p9HIIIl E I 1 F 
2 

Mano CK83blB810TCll H8 Benll'!l!e Z ( pi!C, J) • 

'l 

~~ 

IL ~Et 

E;.~ .._ 
z 

p II Co 

4 

~f., E./ 

,/£:' +. fEz' 
VE; V£; 

I 



tJTo6bi lfCttOnb30B8Th aTy •AapoByro• TO'l:HOCTb Ami ny'l:we!i HAeHTHijlnKanmt 

peaonanca (nanpnMep, AnH paapewennH AByx peaonancoB c 6nnaKHMH MaccaMn, ne 

paapewaeMbiMH «flopMyno!l ( 1)), HY:lKHo, 'IT06bi nopenn-«f!axTop peaonanca 6bm no 

ljln3H'IeCKIIM ycnOBHHM OfibiT8 H9H3M9HeH. 3TOI'O MO:lKHO A06HThCH. 

IlycT&1 nanpnMep, peaonanc X po:lK):laeTcsr B ABYX'ISCTH'Ino:ll peaKii1fu 

"+p->n+X ( 6) 

B KOTopo!l nanpaBnenne n Benn:'lnna HMnynbca " -Meaona naBeCTHbi. TorAa :na

BecTna a«flljleKTIIBH8H M8CC8 CHCT9Mbl 1T p 

+ 2 E M 
1T p (7) 

II nopenu-«fJaKTOp X -M930Ha .B CHCTeMe UOKOH 1T p 38Kpennen B TOll CTeneHH
1 

B KaKolt aaxpennen n:Mnynbc 11 -· -Meaona 

* * ~ (8) y 
M 

X 
2M 1'!. 

X. 

KaJKQbiil copT 'lacT:nn X, po:lK):laeMbii! B peaxunn: ( 6), xapaKTepnayeTCH np:n Aall

noi! aneprnn "-·-Meaona CBOHM anaqenneM nopenu-«f!aKTopa, Bbi'IncnHeMbiM no 

ljlopMyne (8) • IlHKH B CU9KTpe nopenn-«fJaKTOpOB B CIICTeMe UOKOSI 1T -p 6yAyT 

03H8'18Tb UOHBnenne B peaKUHH (6) peaoii8HCOB, .B COOTBeTCTBIIII C YTBep:lKAeHH9M 

TeopeMbl Ha CTPo 1, fl 0 c n e K T p y n 0 p e. H U - «fJ a K T 0 p 0 B 

p e a o H a H c hl 6 yAy T B n p n H u n n e paapewaTbCSI 

n y 'I w e,· 'I e M n o c n e K T p y a «fJ «fJ e K T ll B.H bl X Mac c. 

Bbi'IncnnB nopenn-«f!aKTop no «flopMyne· (3) n anaH Benn'lnHy M 
0 1

Mo:lKHO Boc-

CT8HOBHTb If Macey peaonanca 

* ho2 * 2 + M 2 Mx~ Moy y l) 
n 

(9) 

~M X * * .6y 3aBHCIIMOCTb Mx OT y UO'ITH mmenna, T8K 'ITO ~ .. 
7 npn nonb-

Mx 
aoBannn ljlopMynofi ( 9). •A n. n a p a T y p H o e .. p acnnbiBaHne 

M8CCbl 6 e C.K 0 He 'I H 0 T 0 H. K 0 I' 0 , p e 3 0 H a H C a X 

n p n: p a c 'I e T e n o «flopMyne (9)· M·en&we, 
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n p II n o n c tt e T e n o . ljl o p My n e ( 1). Tottao TaK JKe II peao

aauc xoaettHoll: mJipHHbl. oy~eT nPJi n~nbaosaRIIH <booMvnoll: ( 9) oAc:nn"mAT'h<"'~ """~> .. -
me, tteM oT npiiMea'emm cTaanapTaoll: ljlopMynhi ( 1). 

. . * 
iJioobr nonbaosaTbCll ljlopMynoi!: ( 9), uano nopeau-ljlaKTOp y . noncttiiTbiBaTb 

no ¢opMyne ,(3) B c~cTeMe noxoll IT-p . Bbmiim~M nmt nonaoTbi. sin ljlopMynbl, 

nycTb B naoopaTOpHoi!: CIICTeMe OTC'teTa ~3Mepeflbl saeprHH E 1 

ljloTOHOB ll HX yrnbi 0 1 , 8 2 C aanpaBneHHeM IT- -Me30Ha ( 1/J 

n E 2 nsyx 

e + e >. 
1 • 

HasecTHbi sueprHll E = E + M , HMnynbc 
0 . " p 

p 0 .. p IT H Ci{OpOCTb v 0 = p 0/ E 0 

CHCTeMbl IT-p B naoopaTOpHOi!: CHCTeMe OTC'teTa, Torna B CHCTeMe llOKOSl IT-p 

nMeeM, uanpnMep, nnll ljloi:oua N9 1 

* E 1 = E 
E - p a a cos e 

1 M 0 I 

* cos e 1 - v 
cos 01 "' 

0 

1 - v 0 cos 01 

* noncTauosxa B (3) noasonlleT BbipaaHTb nopeuu-ljlaxTop y 

(10) 

B CHCTeMe llOKOSI 

IT p qepea senHttHHhi, H3MepS!eMbie B naoopaTopuoi!: cHcTeMe 

* y = ( E 1 + F 2 ) E 0 - ( E 
1 

cos 0 I + E
2 

cos 0 
2 

) P
0 

M 0 y 2 E I F 2 ( 1 - cos "' . ( 11) 

Bee BbiWeUpHBeneHHbie nosonhi B nonb3y nopeuu-ljlaKTOpa Oll1Ip1UOTC5I Ha TOT IJlaKT1 

ttTo E 
1 

.. E 
2 

. iJToobi ooecnettnTh STO ycnOBHe, uano nocTaBIITb ctteTttiiKH, peru-

CTpHpyiOmHe ")t-KB8HTbl1 CHMMeTpH'tliO OTHOCHTenbiiO ny.ttKa X -Meaouos, npn-

tteM npnMepno non TaKHM yrnoM a , non. KaKHM BbmeTaJOT B naoopaTopuoll: 

CHCTeMe y -KB8HTbl, KOTOpbie B CHCTeMe nOK05I ttaCTHUbl X BbineTenH nonepeK 

nsnJKeHnll ttaCTHUbi X 

a "' 
. M arcstn __ x_ 

E' 
X 

( 12) 

Tax xaK caMJI ttB.?THUbi X BbrneTaiOT oTHocnTenbHO nyttxa rr -MeaoHoB npen-

MymecTBeHHO snepen {ljlaKT1 xopomo nasecTHbifi na niiHaMHKn poJKJ:teHHSI peaouau'cos), 

TO TeM C8MbiM nonoJKeHHe C't~T'tHKOB OTHOCHTenbiiO nepBH'tHOro nyttKa onpeneniiT-
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CR .UODOnbHO-TaKH O.UH03Ha"'HO, qeM 6onbille B-C"'eT"'llKH 6y.UeT nonanaTb ~OTOHOB 

c paann"':HbiMH aaeprnnMn, TeM MeHbille 6y.ueT paanuqne MelK):ly pe~ynbTaTaMn, 

nanaeMbiMH ~opMynaMn ( 9) n ( 1). 

nollbiTOlKHM BCe CKa3aHHOe B BRAe peuenTa 9KCnepnMeHTaTopy, E c n n 

ll 3 B e C T H o, q T 0 MOlKHO OlKH.UaTb p 0 lK .U e H H 'SI 

p e 3 0 H a H C 0 B X B p e a K u n n T n n a (6) H e c n n 

r e 0 M e T p ll R y C T a H 0 B K H T a K o B a, q T 0 y c n 0 B n e 

Et "'E2 6 y n e T BbinonH R T b C SI n o c T a T 0 "' H 0 q a c-

T o, T 0 B bl "' H C n e H H SI n o ~ 0 p M y n a M ( 11) ll 3 a-

T e M n 0 ( 9) 11. a .u y T n Y q ill e e p a 3 p e ill e H n e M a c c 

p e 3 0 H a H C 0 B X, q eM p_a c q e T n o ~opMyne ( I) • 

EcTb n .upyrast B03MOlKHOCTb nneHTH~nunponaTb pe3oHaHCbi no nopeRU-:<f>aK

Topy. 3aeprnn qacTHUbi X B cncTeMe noKon 17- p !flnKcnponaHa, Ho ecnn H3BecT-

H0 1 "'TO qaCTHUa X npaKTH"':ecKn no"'TH ncerna nwneTaeT nnepen, no Hanpan-

neHHIO 17• -Me30Ha, TO TeM CaMblM. OIJ.H03HaqHO onp:neneHa H 9Heprnst qaCTHUbl 

X B na6opaTOpHOil: CHCTeMe OTC"'BTa ( HanpHMep, npn .UOCTaTO"'HO 6onbillllX E 
11 

nMeeM Ex .. E17 ) • TaKHM o6pa30M, cneKTp nopemt~aKTopoB B na6opaTopHo'lt 

CllCTeMe OTC"'eTa TOlKe nacT B03MOlKHOCTb OTOlK):leCTBnstTb pe30HaHCbl no nHKaM 

n _cneKTpe. MolKHO TaKJKe nonb30BaTbCSI o6paTHbiM nopeHu~aKTopoM y- 1• npa'Bna, 

TaK KaK B nell:cTBHTenbHOCTH ue nee qacTI!:U:hl X neTstT Btl~peJ:!, To B na6opa

Topaoll: Cl!:CTeMe nHKH )' 6yJJ.yT "'YTb 6onee pa3Mb1Tbl1 "19M B CHCTeMe noKOSI 17-p , 

nonqepKHeM, "'TO 9TH .una cnoco6a - oToJKnecTaneaae peaoaaaca no cneKTPY 

* y n no cneKTpy y - ae cao.unTcn npyr K npyry. 3To p a 3 H hi e cno-

co6bi. B ¢opMyne ( 1) n:cnonb3yeTcst HH~OpMaunn o TOM, "'TO X pacnanaeTcn na 

.UBa ~OTOH8i B ~OpMynaX (11) H (9), KpOMe TOI'O, - .U06aBO"'HaSI HH!fJOpMaU:HSI 0 

TOM, "'TO X pOlK.UaeTCSI B llBYX"'aCTH"'HO'li peaKU:HHi a ecnH nyCTHTb B XO.U eme 

OllHY l!:H~OpMaUI!:IO - 0 TOM1 "'TO "'aCTI!:U:a X B llBYX"'aCTH"'HOil: peaKU:HH BbineTaeT 

npenMyilleCTBeHHO npstMO BnepeJJ., - TO MOlKHO HllnliCaTb HOBYIO neno"':Ky <!JopMyn: 

y = ( v !:..1._ + i .!z.. ) ---:==1===== 
E 2 E 1 y 2 ( 1 - cos t/1 ) (3) 

* y "' ('13) 

7 



M x ., Mo y * 2 * 2 2 -vM 0 (y -l)+Mn (9) 

HcnOIIb3yeMaH IIIl:tjlopMai.UiH pa311HtiHa, 3Ha"'HT, H CIIOC\)6hi pa3Hhlfl, 

no CHX nop Bee BpeMH llilla pe"'b 06 HA9HTHtPHKattHH peaoaaHCOB, pacnaAaro~ 
muxcH na tPOTOHhi, .flcao, 'ITO STO Bee npnMeHHMo H K peaoaa.ncaM, pacnaAaromnM

CSI, aanpHMep, Ira 11 -Me30Hhi, eCIIH TOIIbKO. 11 -M930Hhl IIOIIy"'aiDTCH YllbTpape

IIHTHBHCTCKHMH, TorAa B tPOPMYIIhl AIIH M X BOfiAYT B Ka"'9CTBe CllaraeM.biX KBa.tt

paT.bi MaCe 11 -M930HOB H (3) o6paTHTCH B • 
y "' 

El + E z 

2 
y 2 M 11.+ 2 ( E 

1 
E 

2 
- p 

1 
p 

2 
cos 1/J) 

Paa11araH STo no CTeneaHM M 
11 

I F 
1 

, M 
11 

IE 
2 

, HMeeM 

1 
y 

''if 
v 2 ( '- cos"' ) 

2 

( VE I 

E 
2 

+ v E2 

E I 

) X 

·•i M 11 E I E 2 
X I 1 - - [ 2 + ( - + -- ) cos"' ] I 

.4(1,...cosi/J)E
1

E
2 

F
2 

E
1 

( 14) 

( 15) 

Mol annuM, 'ITo 'IlfGHhi, aapymaromne "MHHHMa1IbHbie"' csoi!:cTsa KOMon.aannn 

vE 1 (E
2 +yE2/EI JJM9IOT Ma1IOCTb M~ IE I E2 

IIpH AOCTaTO'IHO 60IIblliHX E I , E 2 OHH He ChirparoT CKOIIhKO-HH6yAb 3Ha'IHT911hHOil: 

po11u, n o p e a n - tjl a K T o p II p e A II o 'I T u T e 11 h 11 e e a .tP tjl .e K-

T H B 11 0 fi . M a /C C hi II p R H A e 11 T H tP H K a n .H H p e a K n u u 
(6) H T o r A a, K or A a p e a o H a,a c X p a c n a A a e T c H 
a a 'IaCTHttbi c M a c c o l! II 0 K 0 Sl 1 II H ill b 6 hi a T a 
Macca 6o111a II 0 K 0 H M a 11 a B C p a B H e H H H c P e-
r H C T p H p y e M hi M H B II p H 6 0 p a X 9 H e p r H H M H. 

2 
3aMeTHM, 'ITo oTnomenue M. 11 I E 1 E., MOlKeT 6biTb Mallo B 11a6opaTopuoA 

CHCTeMe OTC'IeTa, HO cpaBIIHMO C 9.!tH.HI{fle:il: B CHCTeMe IIOKOH 17 - p , EcnJJ 9TO 

TaK, TO H3 ABYX pa3HhiX CIIOC060B HA91ITHtPHKattHH pe3oHaHCOB - IIO IIOpean-tjlaKTO• 

py B cncTeMe nearpa Mace peaKUHH H no llopean-tPaKTopy B na6opaTopaoil: cncTeMe -

8 



Mb:lKeT OK838TbCH Bbli'O.QHbiM TOnbKO BTOpOll. ( nocne.QOBaTenbHOCTb <jlopMyn (3) 1 
( 13),(9)). 

IlpaKTH'!eCKH Bhi6paTb. H3 Tpex cnoco6oB aannyqwnll oqeab npocTo: aa.Qo Boc

rronh30BaTbCH nceMH TpeMH H OCTallOBHTbCH Ha TOM1 KOTOpblil .QaeT CaMbiil yaKHfi 

rrnK B M x • Uenb aawen c'raTbH - o6paTHTb BIIHMaaue na To, '!TO npu H.QeHTH<jJH

Kaunn pe30l!81ICOB1 KpOMe TpHBHanbHOil B03MO:lKHOCTH ( 1) 1 ae cne.QyeT ynyCK8Tb 

H3 BRAY n Apyrnx., 

Mo:lKHO B03p83HTb, '!TO Bee CK838HHoe· .QO CHX nop .QOK83biBaeT TOnbKO npHH

UHUHanbHYID B03MO:lKHOCTb yny'!WHTb· H.QeHTH<jJHK8UHID pe30II8HC8 6naro.QapH nonb30-

B8HHID nopeau-<jlaKTopoM. HacKonhKO sTo ynyqweane npaKTH'!ecKH cywecTBeaao ? 

' Mo:lKeT 6b!Tb1 KOI!e'l!Ible pa3Mepbl C'!eT'!HKOB1 HeTO'lHOCTH B H3MepeHHH yrnOB ( B03-

paCTaromne K TOMY :lKe npn nepeso.Qe B cncTeMy noKOH 11- p.), neonpez:~eneanocTb 

HMnynhC8 17- '-Me30H8 H T,z:l, CBOllslT ero Ha HeT? 

qT06bi IIpoBepHTb BCe STO H8 npaKTHKe, Mbl npOMOAenHpOBann peaKIUilO 

17 + p 
( 15) 

+ y 

aa reoMeTpnn ycTaHoBKH, coopy:lKeHaon B Ol1Hl1 .QnH noucKoB oaz:~nannoHI!hiX oac-
/1/ /2/ 

rra.QOB pe3oHaHcoB • IlporpaMMa cnyqafiHbiX 3Be3ll pa3bii'phiBana npouecc ( 15) 

rrpn nMrrynbce 11-4 faBle, B rrpe.Qrrono:lKeHnn, 'ITO yrnosoe pacnpeneneane Ti -Me3oHoB 
.. · 

cne.QyeT 38KOHY e 4
t ,rAe' t -Ksaz:~paT 4-nMnynhca, nepeAaHHoro n -Me3oay. 

Pa3b!I'p8HHbie HMIIynhCbl <jloTOHOB cnyqali.HO HCKa:lKanHCb no 38KOHY 

E 1 (1+un
1

), 

rne u -rrorpewnocTb1 . c KaKofi ycTaHoBKa onpenen:sna aaeprnro <jloToHoB, a -n 1 .__ 

cny'!afiHhie nopManbllO pacnpeneneHHbie qncna co cpe.QHHM 0 n nncnepcnei!: 1. To'l

no TaK :lKe HCKa:lKanHCb H H8UpaBneHHH <jloTOHOB: BMeCTO HCTHHHOrO HanpaBneHHH 

<jloTonoB 6panocb no:lKHoe TaK. '!To aa c<jlepe aanpasneann TO'!KH, H3o6pa:lKaromue 

no:lKHOe aanpasnenne, pacnonaranncb BoKpyr HCTHHHoro aanpaBneHHH no aopManh

aoMy 3aKoay c nncnepcnen k . C <jloToHaMn, nonaswnMn B "ycTaHOBKy" ( pnc. 2), 

rrponenbiBanacb Ta JKe npouenypa, '!TO H c peanbHbiMH <jloTonaMn B peanhHoll. ycTa-

HOBKe: oHH perncTpnposanncb TOnhKO Tor.Qa, Korz:~a nx aaeprnn nonanann B TOT 

HHTepBan, npll KOTOpOM Cpa6aTb!Bana, ycTaHOBKa, nnH <jJOTOHOB 0 llpOWeliWHX '!epe3 

Bee 9TH orpaHH'!eHHH no yrnaM H SHeprHHM 1 Bbi'!RCnHnacb. llO HX ( IICKa:lKeHHb!M) 

9 



at-

\ IJ/] 
szc~ 

p H Co 2 

aasprnSIM n yrnaM a<!xPsKTIIBHasr Mace a n.o !jlopMymiM (I) n ( 9), nopsnn-¢axTop 

ITO ljlopMynaM ( 11) II Oil }I{S B na6opaTOpHOi1: CIICTSMS OTC'iSTao Pac'lSTbl 6binH rrpo

BSJlSllbl npii pa3RbiX KOM61III8IIIIliX U 1 k II a , .. T.s. IIpii pa3llbiX 3118'ISIIIISIX OT

HOCIITSnhROil: norpSWHOCTII B 9!1SpriiSIX1 a6conroTHOi1: norpSWHOCTII B yrnax H yrna, 

IIOJl KOTOpb!M CTOSin:II C'IST'IHKH. PsaynhT8Tbl paC'ISTOB Jl8Hbl Ha piiCo 3-5. 

Ha pnc. 3 noKaaaao, KaK aaBHCIIT cpsnasKaanpaTH'IHaSI norpswaocTb B 9IIpe

nsnsnHH Maccbr 7J ·-Msaoaa no ljlopMyns (I) (M 
1
) n no ljlopMyne ( 9) ( M 

2 
) oT 

OTHOCHTSnbHOil: IIOrpSWHOCTH B aHeprHSIX npn JlByX pa3Hb!X rSOMSTpiiSIX YCT8HOBKH 
0 0) 

( a = 8 II a = 13 II npii OTCyTCTBIIH norpsmaocTII B IIaMspsnnn yrnoa 

.k = 0) • Do OCII X OTnO}I{SHa BSnH'llrHa a 1 no OCH Y - OTHOWSHIIS ~ 
M 

a rrponsRTax. Mbr nnniiM, 'ITO !l 11' 2 IM 2 BnBos-aTpos MSHhms, 'ISM 6 M 
1 

1M 
1 

rrpn'ISM paamrua TSM cnnhass, · 'ISM rpy6es naMspSJnacb aasprnH. Yron 8° OTBS'iaST 
• • 0 

aannyqwsMy pacnono}I{SHHro C'IST'IHKOB· (no ljlopMyns ( 1 2)), yron 13 - peanbHO ocy-

mscTansaaoMy B OIIbiTS pacnonO}I{SHIIIOo Mbi BHJliiM1 'ITO H npn 3H8'IIITSnhHbiX OTKno

HSHIIliX OT onTHManbHOil: rSOMSTpHH yny'IWSHHS OCTSSTCSio 

Ha pHc. 4 Ts }I{S KpHBbis aaBncnMoCTII noKaaaHhi npn o.rmorpanycnoil: nor

psmaocTn B H3MSpSHHH yrnoB ( k = 1°). DorpSWHOCTH Cpaay B03paCT8IOT
1 

H aljl

ljleKT ynyqmsanSJ npona.itasT npii Manhrx a , Korna !l,P I 1/J » .6. El E (aasprnn na

MspSiroTcSI CTOnb TO'IH0 1 'ITO Ha nspBb!il: nnaR Bb!C:z-ynaiOT norpSWJIOCTH B yrnax, 

a am }I{S cnoco6 racnT TonbKO aaeprsTn'lscxns norpsmaocTn) • 3aTo npn 6onhwnx 

own6Kax B aaepriiHX ottSITb ljlopMyna (9) nasT noBbimsans TO'iHOCTn. B 1,5-2 paaa. 
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Mbr nonbiTanncb TaKlKe yqecTb Bni!HHI!e pa36poca B I!Mnynbcax nepanqHbiX 1111-

oHoB: OHO He CKalKeTCSI B OOblqHQM MeTO,I:Ie I!AeHTII~I!Kan:nn pe3QHaHCOB 0 HO MOrno Obi 

. cBeCTII aa HeT npenMymecTBa aamero MeTo,~:~a. O,~:~aaxo npn 1,5%;-HoM pa36poce B 

HMnynbC8X Mbl aToro BIIliS!HIIS! OOHapylKIITb He CMOrnn: OHO, BII,I:IIIM00 He npeBblma

eT Toil: ToqaocTn, c xaxoil: MOAennpoBaHne noKa3biBano pa36poc B Maccax. To•mo 

TaK lK9 II H3MeHeHne reoMeTpiiii YCTallOBKH (yrna a ) B ,I:IOBOJibHO mHpOKOM AHana-

30He yrnoB ae oKa3ano BniistllHH aa pa3pemeHne Mace (pnc •. 5). 

AM 
"M 

10 

5 

5. 

100 

~· 
M, 

10' 
p II 

. 0.50 .5l .5~ 

6 

M2 

G"'=JO% 
k::. 0"· 

45• o(. 

ex=- 8 • 
o= o: 1. 
k:. (}. 

.56 .58 • 60 (jeV m)( 

P.nc. 6. HneHTII~I!Kan:nH T! -Me3oHa no yy -pacnally o6brqHbiM MeTOAOM ( xpnBaH M r> 
II qepe3 nopeHn:~aKTOp (KpHB8SI·M 2 ). fiiCTOrpaMMbl HOpMHpOB8Hbl Olli!Ha
KOBO, 

12 

Ha pnc. 6 noKa3aHo, xaxoil: BRA npno6peTaeT 6ecxoaeqHo ToHKnil: ~ -pe3o-

Haac npn nonb3oBaiiHn ~opMynol!: ( 1) n ~opMynoil: ( 9). ITpenMymecTBo ~opMynhi 

( 9) oqeBHAHO, 

Mbi npoMoJtenn:poBann: nam MeTOJt TaK:H\:e na pacna.ttax na naa rr -Me3ona. 

0Ka3anOCb1 qTQ II 3,1:19Cb IIOl1b30BaHH9 nopelln:~aKTOpOM (~OpMynaMH (14) II (9)) 

npennoqTHTen&aee, ecn11 ToqnocT& 113MepeHIIH aneprHl!: xy:H\:e 5%; nanpiiMep, npH 

6. E/ E = 0,2 n ToqHOM H3MepeHHH yrnoB pa3pemenlle ynyqmaeTCH B 1,7 pa3a. 

Ha OCHOBaiiHII H3l10lK9liHOro MOrJIO C03.ttaTbCH BneqaTneHIIe, qTO JIOpenn:~aKTOpHb!lt 

M9TO,I:I H,I:I9HTII~HKan:llll p930HaliCOB II0l1939H TOJibKO B COqeTaHIIII C 9JI9KTpOHHKOl!:, 

o6ecneq11Baromel!: ycnoa11e E 1 "' E 
2

• Ho 11 npu noJI&30BaHHn: KaMepaol!: MeToAIIKolt Ta

xon M9TO):l MO:H\:9T COCJiyliQ!Tb CJiy:H\:6y, TiycT& Mbi Ha6mo)laeM peaKJllUO 

rr·- + p ... 11 + ~2 y nnn rr- + p ... 11 + ~2rr B KaMepe. 3nec& ne 6yneT B 

Ml!-cce Bhmonaeno ycnoan:e E 1 ... E 2 • liO npon:eliT nap c E1 .. E2 6yneT npll B&rco

KHX. aHeprnHx nocTaToqno 3aMeTen, qT06br ynyqmiiT& o6mee pa3pemeHne npn: non&-· 

30BaHIIII nopeHn:~aKTOpOMe Ha piiCe 7 IIOKa3aHo, qTQ II 3Jt9Cb B03MO)!{Hbl cnyqall, 

xorna nopenn:~axTop npennoqTIITen&Hee npSIMoro Bhrqn:cnennst Macchi. 

Mbi 6naronapnbi M. A3nMoay, 11. fpaMelliiitKoMy 11 M. ITonropen:xoMy 3a nno

AOTBopnbre o6CylK,I:I9HIISI. 

n II T e p a T y p a 

1. M.A.Azimov et al. Preprint, E13-2971, Dubna, 1966. 

2. B.E. KOMOJIOBa, r.H. KonbillOB. ITpenpnar OHHH' P-2027, Lly6aa, 1964. 
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Pnc. 7. norpeiiiHOCTb B orrpeaeljeann Maccbi peaoaaaca no pac:rraay B KaMepe. 1-pac
qeT o6bi'IHbiM MeToaoM, 2-no ¢op.MynaM ( 3 )n( 9), 3-no ¢opMynaM (3), ( 13), 
( 9). CnnoiiiHbie nnann - pacnaa lia ¢oTOHbi, IIITpnxoBbie - aa nn-MeaoHbi. 
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