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HapHllY c npHMbiMH MeTollaMH noHcKa peaoHaHcoa (no cneKTpaM sqxpeKTHaHbiX HnH 

HellOCT8IOlllHX Mace, no npHMbiM H3M9peHHHM Ce'leHHH peaoHHPYIOlllHX '18CTHid ao3MO>KHO 

H KOCB9HH09 onpe}leneHH9 pe30HaHcoa, 0HO OTHOCHTCH K T9M SKCnepHM9HTanbHbiM CHTya

UHHM, KOrlla no KaKHM-nH60 npH'IHHaM HeaoaMO>KHO Onp9ll9nHTb ace aenH'IHHbi, H996XOJllf"" 

Mbie llnH abi'IHCneHHH scj:Jcj:JeKTHaHOlt MaCChi CHCTeMbi qaCTHU, 

HaM H3B9CTHbi }lae rpynnbi KocaeHHbiX M9TOllOB, 0llHa OTHOCHTCH K TeM cny'I8.HM 0 

KOr}la He ace npOllYKTbi pacnalla p930HaHCa lleTeKTHpy9Mbi, 0Ka3blaaeTCH, 'ITO B cnyqae 

KacKallHOro pacnalla noTepH ll8HHbiX o6 OJlHOM Ha npollyr.Toa pacnalla uenHKOM aoaMema-

'

1-3/ 
eTCH HHcPOpMaUH9lt 0 TOM, 'ITO pacna}l - KacJtaJlHbi , npyrBH rpynna OTHOCHTCH K TaM 

cny'laHM, KOrlla SKCnepHMeHT8nbH8H T9XHHKa noaaOnHeT, aanpHMep, H3MepHTb TOnbKO Ha

npaaneHHH npOllYKTOa pacnalla, a se CKopoCTb, 8 pa6oTe KpeTbeHa H llp.
141 

H a pa6o

"'Tax15•61 nOKaaaHO, 'ITO H a STHX ycnoaHHX HHOrlla B03MO>KHa HJl9HTHcPHK8UHH pe30H8HC8, 

8 19Tolt pa6oTe Mbi paccMOTpHM aTopyiO rpynny MeTOllOa c HeCKOnbKO 6onee o6mell 

TO'<KH apeHHH. EylleT noKaaaao, 'ITO, aoo6me, npH pacnalle peaoaaaca sa n TO>KJlecTaeH-

Hb!X 'laCTHU MO>KHo, H3MepsH TOnbKO aanpaaneHHH qacTHU, nony'IHTb Macey p&3osaaca, 

Eonee TO'IHbie yTaep>Kll9HHH 6YllYT CllenaHbi HH>Ke. npe}laapHTenbHO H3nO>KHM HlleiO MeTo

/6/ 
}la, ablllaHHyToro B 

8 peaKUHH 

(I) 

( N - seATpoH) 

H3M9pHIOTCH sanpaaneHHH Tpex cPOTOHOa a n,C, no H3aeCTHOMy HMnynbCy " sanpaBneHHH 

cPOTOHOa MOryT 6biTb nonyqeHbi H a C,U.M. 8 STOlt CHCT9M9 OTC'l9Ta SHeprHH 6>• cPHKCHpo-

/6/ 
aaaa, a HanpaaneHHe npoHaaonbHO. nanee a llOKaabiBaeTCH TeopeMa: MHHHManbHO 

ao3MO>KHbiJi yron nonypacTaOpa KOHyCa C 06paayiOlllHMH, HanpaaneHHbiMH no llaH>KoeHHIO 

cj:JOTOHOa, aaaHCRT OT MaCChi 6>
0 

no cj:JopMyne 

(2) . 
TaltHM o6paaoM, no sKcnepHMeHTBnbHO sa6niO}laeMbiM rpaaHuaM cneJtTpa <P Mo>KHO onpe-

/4 5/ 
llenHTb M 6J • CxollHbiM o6paaoM a ' Macca nepaH'IHOlt qacTRUbi onpellenHeTCR no MHHH-

MyMy yrna paaneTa llayx cPOTOHOa, 

Mbi noKa>KeM, 'ITO, aoo6me, a Jlayx'laCTH'IHbiX peaKUHRX THna 

3 



~r-p -. N X0 n W'J'YK 

. '--yYy.:'l 
(3) 

MO>KHO yxaaaTb H9KOTOpbi9 !j:JyHKUHH, saBHCIIWH9 TOIIbKO OT ·HanpaB119HHII !j:JOTOHOB, C T9M 
I 

me csollcTBoM: npe.oenbl H3MeHeHHH sTHX !j:Jyaxuall aaBHCHT OT OTHoweHHH P I Mx , T,e, 
161 X 

oT cxopocTH v qacTHUbl X • Yron ¢, acnonb30BaHHblll B , ecTb TOIIbKO o.oaa as sos· 

MO>KHbiX !j:JyHKUHJI, .LJ.pyrae MblCIIHMbiS 

M&JIHbiM BH.llOM pacnpe.oeneHHJI ~ 
d f 

!j:JyHKUHH f 6y.oyT npHB9.!19Hbi HH>Ke, BM9CT9 C npa-. 

R aaBHCRMOCTell fextr (v) npe.oenos f oT cxo-

pOCTH, 

.LJ.anee, .!11111 pacna.OOB X Ha qaCTHUbl C MaCCOJI DOKOII B peaKUH!IX TUna 

IT p .. N X (4) 

L.~ 
n W'J'YK 

(r.oe nepexo.o B c.u,M. 6es uaMepeHBH saepraa nuoaos aesosMo>KeH) 6y.oeT noxaaauo, 'ITO 

pacnpe.ll8119HH9 d){ (r.oe cp H3M9p!19TCII B na6opaTOpHOit CBCT8M9) TaltlK9 D03B011118T 

d ¢ 
onpe.oenBTb Macey qacTHUbi X • 

D 1. CHMM9TpH'1Hbl9 !j:Jyaxuua aanpasneaull 

06oaHa'IHM 9.!1HHH'IHblll B9KTOp, yKa3biBaiOWHit aanpasneHBe 'laCTBUbl l , '18p93 e 
.. .. l 

a KOCBHYC yrna M9lKllY llBYMII 'laCTHUaMH l H j '19p93 aU =e i' ej , n106a11 CKMIIpHa.H 

!j:JyRKUBII HanpaB119HHJI qaCTHU, CRMM9TpR'IHO 3aBRCHWaH OT BC9X qaCTHU, MO:lK9T 6b1Tb npe.o

CTaB119Ha KaK !j:JyHKUHII TOIIbKO OT aij , H, .oanee, KaK !j:JyHKUHII TOIIbKO OT DpOCT9IWRX 

CRMMeTpR'IHbiX KOM6RHaURJI a ij , aanpRMep, 

f ~ I a
11 

unu I a1 1 
, a I 

1 
RIIB I a 1 1 , a 1 1 • a 1 1 

1,1 i • I I 2 2 i I I 2 2 8 8 ,.J, ,,,, 
13 'j 2 

12,12 

i 8 • I 8 dfextr 
CO CBOJICTBOM MolKHO 6biiiO 6bl acxaTb !j:JyHKURR 

dv 
Ha !j:JH3H'I9CKOI o6nacTH R3M9H9HHH HMDYIIbCOB STHX 

I pi ;i = p 

I w. = E. 

H T • .a. 

~ ~. OTbiCKRBaH SKCTpeMyM 

(5) 

i I 

Ha STOM nyTR MOI'YT 6biTb llOKa38Hbl HHTapeCHbl9 TeOpaMbl, HaDpHMep, 'ITO CHMM9TpB'IHOJI 

ltOH!j:JHrypaURH HMDYIIbCOB(no.006HOJI H306palK9HHOJI Ha pHC, 1)1 BCer.oa COOTB9TCTByaT yc

IIOBHbiJI SltCTpeMyM f R, T9M CaMbiM, Ha STHX KOH!j:JRrypaURRX DIIOTHOCTb pacnpe.oeneHRSI 

4 

,. 

,, 
'· 

1 
• 

II~; 

\,, 

' 

I 

P,.•O 
O~A,:Njn 

;, 

/Jx::/:0 
OA6=E/n. 
QO'=P/n. 
o'A,=M/n 

p H C, 1, 

II 1'. 

· ...... 

. ;r.: -
~-·· ~=l. 

Do .;PI£ . 
oa,=H/E 

',•· 

·,. 

. )~\ 

~-{1,1~~" 
, ...... , 

. no ~~eTpR'lllbiM !j:JyaxnHRM ~ • .. • Ho a6coniOTHbllt &JtcTpeM+·· . .· 

(• .llOoTat"ae.rcsr ~a T81tax xoacj:lary~a~aax (ux Mbl yaa.o&M noa*e), a P~·i:~: 
Djla!CTRof8CKRI H!fTapec, no&TOMY IIY'IW8 RM&'I'b .oeno C !j:JyHlWRRMR f ·.~ 11~ 
'' ' : ' • ''·1 
aarnsrl1Hbll\C reoveTp&'lecXRM ·Cl\CwcnoM, Koll!j:Jarypawnt, ocymecT.IN!JIIO~!J~;·~ 

~OliCBO TOI'll& OT&ICit&Tb DO npOCTOI JtBli9M4TB'f:8CitOI BH'J'YIIDBR, , :.·•,',: 
. ' . . •..• ,1, 

Ana ,I 3 Mbl paccwo"rpaM 'laTblpe wa~tnaa •anpa~n•a•tf)·. J.:fs· 
. :"\~ 

·~ ,'': .. o6paaoa&Tb 

. ' 

r'.' 

· 1. Moaynb RX CYl\CMW 

... .. ... K·r:,:~, 
f 1 •1• 1 +e 2+e 8 1 • [3 +2 (a12+ a

11
+ a 11 ) J ..• 

2, Wec:TaltpaTIIwl o61o(IIM TaTpas.opa c pe6pal\CH 

\J 

.. .. 
·~· ., '· 

... \ ~ . ,. .. 

··spaet .~~: 
t:•" 
'1(' 

'. • I ;. ; , ; a I• ~· .~ 
[ 1 + 2 au.a 28 a81 - au a 18 - a 28.G 11-:oa ~:a 

" 
' a£ 

p. c. 2. 
. . + 

x) . . .- . . ' . 
npa D • 2 8CTb /~Qg;xo OltHB CRMM9Tpii'IH&SI !j:JyHXUKSI Ranpa~ltilll 

lrcnonb3osaHH&II a pa6oTall: • •. 

5 ~·. 

,· 



IT}> ~ N X0 n WTyK 

't...-~ 
(3) 

Opb19 <!JyHKUHH, 3SBHCSIWH9 TOllbKO OT HSOpSBll9HHSI <!JoTOHOB, C T9M 
I 

·nbl aaMeHeHHH sTHx ¢yaxuall aaBHCHT OT OTHoweHHH P I M , T,e, 
/6/ X X 

THUbl X , .Yron cp, HCDOllb30BSHHbiJI B , 9CTb TOllbKO OAHS H3 B03" 

•)'l'H9 Mb!CllHMbiS <!JyHKUHH f 6yA)'T npHB9A9Hbl HH>Ke, BM9CT9 C DpH-. 

9A9119HHJI ~ R 3SBHCRMOCT9JI f (v) DpSA9llOB f OT CKO-
extr 

d f 

DSAOB X HS 'ISCTHUbl C MSCCOJI ROKOS! B peSKUHRX THUS 

~ N X 
lTp 4~ (4) 

n WTyK 

• 6ea 

(rae 

H3M9peHHSI SH9pl'HH DHOHOB H8B03MO>K8H) 6)'A8T DOKS3SH01 'ITO 

cp H3M9pS18TCR B nafi.opSTOpHOII CBCT8Me) TSX>Ke D03BOllR8T 

X • 

I. CHMMeTpB'IHbie ¢YHKUBH aanpaaneHHJI 

HH'IHbiJI B9KTOp, )'KS3biBSIOlllBJI HSDpSBll8HH8 'ISCTHUbl 1 t '18p83 e 
.. .. 1 

A)' AB)'MR 'ISCTHUSMB i H j 'Ia pea aU =e i' ej , n106SH CXIInllpH~R 

'ISCTBU, CHMMeTpH'IHO 3SBHCRWSR OT BC9X 'ISCTBU, MO>K8T 6h1Tb npe.o

R TOllbKO OT aij , H, ASllee, KSK <!JyHKURII TOllbKO OT npOCTaiWBX 

HSUHJ! a ij , HSDpHMep, 

I a , a ana I a 1 1 
, a 1 1 • a 1 1 • 1111 1 2 1 2 • II 22 88 

1 ,]1 lt,J 1 

a f i 2 

STb <!JyHKUBH 

1 2 ,I 2 

i 8' I 8 

CO CBOJICTBOM 
dfextr 

dv 
CKOJI 06llSCTH H3M9H8HHR HMD)'llbCOB 

I pi ;i = p 

I "'i = E. 
i 

B T•ll• 

~ ~. OTbiCKHBSR SKCTp8M)'M 

(5) 

6hiTb AOKS38Hbl HHTepeCHb18 T90p8Mbl, HSDpHM8p, 'ITO CHMM8TpB'IHOJI 

coa(no.oo6Holl Hao6pa>KeHHoll HS pac, 1), acer.oa cooTBeTCTayeT ye

a, T9M CSMbiM, HS STHX KOH<!JHrypSUHRX DllOTHOCTb pacnpaA8ll8HHII 

4 

·-· 

,, 

f:j, 

'J..' '·'•''' ., .. \ ) .. ..' '\1)1.111 
, "M~'":"','·"• 

: .. +' 

' 

(' 

P.•O ~:r/:0 ~-" 0'1,-.Njn OA, =E/n. Oa.=t. 
OO'=P/tt Oo aP/£ 

""'=HIE: o'A,•M/n . 
,t;. 

~ . pH C, 1. '·' J~> 

110 C~eTpR'IJibiM tPYBXllRRM --!2!...... • .. . Ho 86COlliOTHb1ll 9XCTp8M)'M He 06lliii8T81JWIO . ' ' ' . . d f . . 
(, .QOCTRt'ae'I'CR Hs TSXRX XOHtPKI')'pBllBRX (J[sK Mbl )'BRAHM noaJKe), a oR-TO B llp8ACT8BilQT 

• I . . . 

D~XTBiieci:BI lllf1'8pec, no&TOI\Cy IJ)''IW8 RN8Tb .118110 C tP)'BXllBIINB f , o6n,&.Q81011UI¥R ., 
• • • • ' • f 

'aarnsalrw~ r~eTpa'lecxaN ·CNhlcnow •. Koacpar;rpawnr, oc;r!llecTB.AliiO!llRe excTpe~N.' f 
' ' 

NO.lK'HO TOrlla OT&ICX8Tb DO, DpOCTOit KBH~NATH'I$CKOit BHTyKIIHB• 

' ·J:tna 
·o6paaoa&Tb 

.II 3 ' ) . -t ... .~ .. · ... 
NN paccNoTpHM '18Tblpa 4>1axuaa sanpaaneaar • l1a •

1 
, •,; •

1 
N~JI(),· 

~ ' 

1. Mo.o;rn& ax C)'IICNW 
--.}· 

.. .. ... K 
f 1 •le 1 +e 2+e 1 1•[3 +·2 (a

12
+ a

11
+ a

11
) ),, ,. {8) .. .. .. 

2. Wec:TRXpsTB&IIt o6~11C T8Tpas.opa c pe6p8MH e I' ,11. • ·s pac, '~. 

... .. .. •.''~ I K 
'.•1•1 e 11 e 1 !• [1+2a 12_at1 a11-a

12
a

11
-a,.a

11
-a

11
a

12
l 

.· .. ,~ 

. X npa .D "fZ 8CTb TOIJloKO 

· l:cnonb3oasaaSJ~ ., pa6oyx/4;ot •. 

1 

• 'I 

a. 

pH C, 2, 

OllBB CHMM8TpH'IHSR tPYHXUIIR HsnpasneHHI 

5 

•' 

f• a 
II 

(7) 

',, 

'r' ... \ 

·r-

' 

.. ~ 

' ·--



. ' 

3,' Y.llii08HHYIO RIIOW4.1lb OCHOIIAHHR TOrO :IK8 TliiTpae.apa 

t -1 Ce _; Jx(e -"8 >1-1; x: +; x "8 +.; x: 1,.. 
1 I 2 2 8 I 2 2 8 , 8. 'I 

;. [ 3 2 . 2 
- al2-an 

2 
-aBI .,..2(al2+ ~21 +all) +·2(au alB+ 

"' + ~~ aBI +au au) l 

4. Yron nonyp&CT80p4 KOHyca, ORHCAHHOrO 80Kpyr T8Tpaa.apa 

cos</>= 0 0, "'f2/f,. 

(8) 

{9) 

. .,. . . /6/ M ..,TO - 88/IH'IHH8
1 

H3M8pR8W4RCR 8 , OlKHO 83S!Tb H ,.llpyrae reOM8TpH'18CKH8 88/IH'IBHIX 

· :.. pa.aayc Kpyra, onacaaHoro aoJtpyr ocH08&HIISI TeTpaa.apa, cyMMY nnowa.aeA .aaaroaanb.. 
HIXX ceqeauA napannenenHrie.aa c pe6paMH ;;1 , ·~ , e 8 H T • .ll. 

npu D •4 Mhl orpaHH'IHMCS! .llBYMS! tPYHKilBS!MB 

f=le+;+;+;l 
G I 2 8 4 ' 

(10) 

f 
6 

= I ( 11) cos 4> 
I ' 

1=1 

r.ae cp 
1 

- yr~n nonypaCT8Qpa KOHyca c o6pa:ay101llBMB ; 1 (. I -! 1 ) • 

JloK838T8/lbCT80 388HCHMOCTH (anH H8388BCHMOCTH) npe.aeno8 B3M8H8HHS! 8e/IB'IBH 

ft OT ~ · npo~~ 5cero npo.aen&I8&Tb ·•ae .ayMaSI• 1 MeTO.IlBJtoA cnyqaAa~x 38e3.a
171

• npa 

'STOM p43&Irpb18.410T II: -~aCTH'IHbl8 cnyqaftHb18 3883.1lbl C HMRynbCOM p 1 lPHKCRp084HH.biM 

no Mo.ayn10, RO cnyqaAao pa36pocaHHbiM no 5ceM aanpa5neHHRM. JlnR aTHX 3883.11 8bi'IHCnR~ 

IOTCR. fi 1 OTb!CitH888TCS! £1 max o f i min no 60ilbWOMy ('" "1000) 'IHCIIY 38e3.1l H CTpOHTCR 

·pacnpe.Eleneaae no f i , B <;aM&IX cno»eHbiX cny'I&SIX (eM. HH:IKe) Ml>l Tax H nocTynana, 

B cny'lae ~ pacna.aa aa <PoTOHbl npe.aenbHhle ·Koa<Parypauaa MO:IKHO npocTo yK&3&Tbo 
\ . 

Mb! orpaHH'IHMC~ TonbKO yKa3&HH8M 1 He npB80.IlR .aoKa3aTenbCT8' 8 8H.IlY ax nerKOCTH, 

~ 
1) £

1 
• MHHRMYM pa5eH 0 a .aocTaraeri:R aa Kos<ParypauaH c a 11 = cos 120°, 

cymecTBylOW8A npH 111060M p , MaKCHMYM .llOCTHraeTCSI Ra KOHtPHrypaUHH pac, 3 H p488H 

1 + 2 p /E • 113 .apyrax KOHtPHrypauaA oTMeTHM H3o6pa»eeHHylO aa pac. 1. JlnR see 

npH n = 3 £
1 
mox=3P/E , T,e, npH p » M CTpeMHTCR K 1 + 2f'/E , 3a&HCHMOCTb £1 miD: 

OT V nOK834H8 H4 pHC. 4, 

2) 06'beM T8Tpaa.apa (f 2 ), MHHHMYM pa8eH 0 H .llOCTHra eTCSI H4 nnoCKOA KOHtP~-

ryp8UHH, liTO K4C48TCR M4KCHMYM41 TO npH .llOCTATO'IHO M&nhiX p OB .llOCTBrAeTCR 84 JtOH

tPHrypaUHR pac •. 1 (npH n"' 3 ) H ,pa5eH 

f 2 max = + J3' ~ ( : ) 2. (12) 

1
... l<1 

I , __ l 
6 

• 

., 

... 

o'l--4, 

11, 

P.O 
o'A,•O'A1•M/2 
O'A,-0 

I 

P~O 
OA. •OIIa• Bf;. 

OO'•P/2 
OA,-0 

pH C, 3, 

0«.·~ 
OI•P/E 

ftoti•1+2P/S 

Ill 

q~ 

qr 
-P/M 

Oll,lqtQiql 111/1,/11 

\ 
P' a: c, 4. 

l· 

,) 

06'beM napannenenane.aa c e.aHRH'IHbiMH pe6paMH He 6onbWe 1. 3Ha'leHue 

8nep8ble npa P/M =1 '/'1/2, :a npli 60/lbUlHX 3H4'1eHHRX ricer.aa HaA.aeTCR OP' 

(ae CHMMe'l'pH'IH&SI onocaTe/lbHO oca .p ) xoH<ParypauaR, .ll&IOW&SI• f 
2 

• 

8 BBTep8ane 0 < v·(: 3 .J4. 8eJIH'IHBOA f 
2 

MO:IKHO nonb3084TbCR .11118 0Dp8.1l 

3) nnoWA.Ilb OCB084RHSI (f3 ), f 3min"' 0 .llOCTHr&eTCR npH KO/lllHHeap~ 

x) B CAMOM .lli'!ne, cacTeMa (5) npa a11 • 0 &MeeT peweaae p • 
. 1 

TAK 'ITO I cos 41• EIP. npa P/M >Vv2 STO yp&8H8HHe 8Cer.aa paapeu 
l . 

CKOI o6naCTH, 

7 



10 nJIOLUA.Illio OCHOIISHHR Toro >K8 T8Tp88.1lp8 

I c: _; )x(~ -~ ll -I; X:+; X~ +; X; r-
12 28 122881 

2 2 
al2-a28 

2 

-a a, - 2 (al2 + ~2a +a 81 ) + 2 ( au a2a + 

~ 

+ ~ 8 a 81 +a 31 a 12 ) ]. 

p8CT80p8 KOHYC81 OnHCSHHOro 80Kpyr T9Tpaa,apa 

cos .p = o o' = £
2
/£

8
• 

(8) 

(9) 
/6/ 

3M9pS18WaSJCR 8 • Mo>KHO 8SRTb R ,,apyrHe r90M8TpH'f8CKR9 881IH'IRHIII 

necaHHOrO 80Kpyr OCH08aHHR T9Tpaa,apal CyMM:Y nJIOI.Ua.llelt .llHaroH&IIIio-
-+ 

nenen&Jieaa C pe6paMH e1 1 e
2 

1 e a H T,,ll, 

bl orpaHH'IHMCSI .z:I8YMR cpyHKilHSIMH 

~ .. .. .. 
f& = I e I + e 2 + e / e 4 I' 

f 
6 

l: cos ¢ 
I ' l= l 

ypaCT8opa xoayca c o6paayroLURMR ;, (. j I I ) . 

( 10) 

( 11) 

80 3a8HCHMOCTH (HIIH H83a8HCHMOCTH) np9.Q91I08 H3M8H9HHSI 891IH'IHH 

171 ro npO.z:I91Ibl8aTb 'He .z:I:YMSR', M8TO.QHKOlt CIIy'f&ltHblX 3893,!:1 , npa 
-+ 

II -qaCTH'IHble cny•JaltHble 3B93,1lbl C HMnylllioCOM p 
1 

tPRKCHpOBAHHIIIM 

'faliHO paa6pocaHHblM no 8C9M H8npa8JI9HHSIM, .£lnR IITRX 3893.1l 8bl'IHCIIR~ 

9TCSI f! max, f i min no 60JibW0M:Y ( • 1000) 'IHCII:Y 3893,!:1 H CTpOHTCR 

i • 8 C.aMbiX CIIO:lKHblX CIIy<iaRX (eM, HH>Ke) Ml>l T81!: H nOcTynana, 

aa Ha cpoTOHbr npeaeniioHhle KOHcpHrypauaa MO>KHo npocTo yxaaaTiioo 
\ . 

IIbKO yxaaaHH9M, He 1IpH80,QR .llOKa3aT91IIioCTB· 8 BH.Il:Y RX nerKOCTH, 

0 YM pa8eH 0 H .QOCTHraeTCR Ha KOHcpHrypanHH C aiJ = COB 1~ 
1 

III060M p , MaKCHMyM .llOCTHraeTCR Ha KOHcpHrypallHH p!IC, 3 H p889H 

apyrax KOHtPHrypauaA OTMeTHM H306pa»<eHHyro Ha pac, 1. .llns Hee 

E , T,e, npH P » M cTpeMHTCR K 1 + 2P/E , 3asacaMocTiio £
1 

miDI: 
a pee. 4, 

aa,apa ( f 2 ), MHHHMyM pa8eH 0 
H .llOCTHra 9TCR Ha liiiOCKOlt ltOHcp~-

MaKCHMyMa, TO npa .QOCTaTO'IHO M8JI&IX p. OH .llOCTRrAeTCSI H8 KOH

pH II = 3 ) H fa8eH 

f 2 max = + /3' ~ ( EM ) ~ 
(12) 

6 

• 

.··~· '·.~ 
•.-' I 

' ',' 
\ .l 
.~ '• 

'i<,• 
."' ...... 

' 

' 

I 

I 

II, 

· o'r_.. 

A, 

P.o 
O'A,•O'A1•M/1. 
o'A.-o 

IIII,IQtQiql 

P•o 
0/1..•011,• s/1. 

OO'•P/2 
o,q,-o 

pH C, 3, 

o.,.t 
OI•P/E 

tt~I·1~P/S 

ql 

~ 

C!l 
-P/ttl 

1,1 " ~ 1,1 ' 

p B: C, 4, 

' 
061oeM napannenenane.aa c e.aHRR'IH&rMH pe6paMH He 6onlbWe 1. 3Ha'feHae 1 .aocTaraeTCa ' . 
snepsble npa P/M =1 '/y2, a npa 6onlioLURX 3Ha'feHHRX ricer.aa Halt.aeTcR opToroHan~>~~aa 
(He CHMM9TpH'IH8R OTHOCRT91II>HO OCR p 

-'4 
s HHTepsane 0 < v·<: 3 

x) KOHcpHrypanHR, ,aaroi.UaR• f 
2 

a 1 , , 11Talt 
1 

88JIH'IHHOlt f 2 MO:lKHO nOIIIioaOBaTiioCR .lliiR Ollpe,aeneHHR v • 

3) nnoi.Ua,lllio OCHOB8HHR (fJ ), f JmJn= 0 .llOCTHraeTCSI npH KOJIIIRHe8pHOCTR 
RMII:Yilb"' 

x) B CaMoN .llilne, CHCTeMa (5) npa a11 • 0 HMeeT peweHRe p 
1 

• P ~ • P cos al'. 

Tax 'ITo l: cos a1"' E/P, npa P/M >11v2 &To ypasHeHae scer.aa pa3peWRMo a tPR3R'fei 
cxol o6nacTa, , 

• 7 



I~ 
I 
I 
? 

I 
' I_ 

'· 

~\, 
~)''., 

) t ~l£{· 
, I• I 

• I~ 

··,COB, fJmax "'y2714 H!l TOll liCe ICOii1PHryp8!lKB1 ''ITO ll f.t lllba• noeTOMY ~~ea1tnw aewe-

HeHHR fl He 38BHCRT OT V , 

4) Yron xoayca co c&ol,\CTBOM f 
4 

• goa¢.. - 161 -
3JleCb,, IC8X 83BeCTHO J tg ¢miD:•WP 

sa mo6wx xoacllarypaualix~ npa xoTop!o!X f4mctt• v ana ; STO 3H8'18HBe JlOCTBr4eTCs .. .. .. 
8 CBCTewe DOKOR '18C'Mr!lW X MCCXOCTb BeXTOpoB e

1 
t e

2 
, e I BOpt.C8nloH4 X ·B .. Jl)'lllol"' 

C)' P (a 'laCTHOCTB, Ha· CHMM8TpB~Holt XOHcllHrypaQHB pile, 1 DP•. a •3), 

5) f 5 • Boo6we, .lllls a clloToaoa ( a > 3) MOlKBO onpe.llenaT~:> 
a ... 

ua •I I el I 
'co CBOIICTBOM UD IIIGX • a~ 2 +:2 PIE , ~pH '19M MSXCBM)'M JlOCTHraeTCII 84 KORcparfp8Q~H 
pile, 3, r.lle aeXTOP OA 3 COCT8Bli9H 83 n - 2 xonnaaeapR&Ilt HMD)'IIbCOJt, TaxaM OC$paaow, 

· npe.llen&r 113MeBeHBII "ft .llSIOT P/M Jlllll cacTeM&I n clloTOHOB, 

B&rwenpaa~.aeaa.ble paccy>K.IleBHB aenona&r - ae .11oxaaaso, "'TO u 1 max llocTaTOuo· 

B&ICOKO MpOBTHbl Jlllll Toro, 'IT06&I Blt MOlKHO Ci&InO DOII)''14Tb B ODWTe c HY:IKBOI 'I'O'IBO-
' . . 

CTblo, ~ JlODI'niU19T pHC, 5, Ha JtOTOpOM Jlllll p4311H'IB&Ilt tPYHXIlllt fl DOit43aR OliCRJl8e-

M&II DIIO!l8H'I' po6.biTBI c f I B HHTepaane ( o',s.,. I). ( 'ft I fi max). lt4K ,PYaxQHII PI M.. ' 

6N{41•fy/Lmoott.i) 

' _,, 
o .. ·· 41 • qe 41 I) ,. ,. 

p. c. 5. 

8 ES'IecTae npBMepa sa pac. 6 aao6Pa»teao pacnpeJlenesae uo u 3 upJi P/M•O,S. 

Ooll'lepJtBeM, 'ITO ol'lpe.Qeneaaa P/M no ff a f 4 a a o.all~M a _'!"ow liCe axcueplr-

weaTanlolloM M4T8pltane 110 C)'W&CTB)' liB 31l11HCBM.bl llpyr OT .llpyra, Tal[ UK f ,JmaxB f4max· 

peanH3yJOTCB aa paanB'IH&IX xo~t&larypauaax. 

8 

• '~:.·,•;.-···r"! " •. .,/, •• ,,;"' ,,;;:, ""-

:.~·, 

,:,<.' 

' 
•', 

HO H 

jl 
3 

2 

PjM•D,B 

PacnpeQerriNVI 

nou, 

14 0 lal I Q~ I a'e I o.l I : r UI/UifflfiX 

p H C, 6, 

§ 2, .LJ.pyrae B03MO>KHOCTH 

KorJla HJl9T peaKilHH (3) H H3M9p9Rbl pacnpeJleneHHH no ft , TO I 

Jlpyrae CBOitC.TBa pacnpeJleneHBII MOr)'T aaBHC9Tb OT CKOpOCTB V 

a) Dono)KeHH9 MaKCHMyMa pacnpeA9119HHH no f i aaBHCHT OT V 

MYM aaxollHTCH ae ua JtPaiO pacnpe.lleneHH!I, a aayTpH HHTepaana (O,.ft 

JlBTCII Ha CHMM9TpH'IH)'IO.KOH<PHrypaUHIO ( pHC, } ) , I'Jl9 --oo'~v,Oar= J1-v2, 'oa•Oa. =cos~ 
i 1+1 n 

(a Ha'lane § 1 6&rno · oTMe'leHo, 'ITO npa TSKIIX xoa<PnrypauaHx d :It ~ .. df 
OCl'bHCHH9TCH 'IHCTO KHR&MaTH'I9CKHMH npii'IHiiaMH, n03TOMY Ha ero nono~ 

BHJl 
aMnnHTY ll&I pacnaJla X ... yy •••• flonomease MSKCHMyMa nerKo non 

fi Ha KOH<PHrypallBH (13), 

v > 1 I v 3 , aenH'IHROII n v 

A6cuacca MaKCHMyMa )laeTCII <PopMynoA ( 

Jln!l un , aenH'IHHOA y ( Z7/4) (1-v 2) Jl, 

6) Cpenuee 3!18'19HHe £1 

MaTpH'IHOrO Snt!M9HTa pacna)la 

f I MO>K9T )laTb 3H8'19HH9 v 

aenH'IHHbl fi aaBHCHT OT V 0 H0 0 KpOI 

X ... yy ••• , B Tex cny'laHx, KOrlla oa 

C noBbiW9HHOII TOIIHOCTbiO 0 TaK KaK [ 

9 



i,.IIHC.RT OT V , • u.aa• ••u.,&uMy IIJ,._nlil, 

ca CO C80liCTBOM f.c•coa.p, 16/ ' 3.aeca., xax H3BeCTllo 
1 

tg ¢mhi•WP 

aa mo6orx xoacpar.rpauaax~ upa XOTOp~ .. .. .. 
&To 3Ha~eaae JlOCTaraeTca 

~4CTifllbl X llllCCXOCTb BeXTOpoa 
e, , • 2 , e 8 aopacanbHa 11 'BM_uyno-

Ttr, Ha CHMMeTpa~Holl xoacparypauaa pac, 1 npa, n •3), 

!lle, Jlll.R D cpOTOHOB ( D > 3 ) 
D -+ 

UD a I I el I 
1 

MO>KHO Ollp&JlellBTb 

ax = n • 2 +'2 P/E , npa~eM 
M4XCilM,YM JlOCTHraeTCa aa K08cpartpau&a , 

OA 3 COCTasnea H3 n - 2 xonnaaeapab!J[ BMlf.Yil&Coe. Tax&M odp43otoe, 

Ua JlaiOT P/M Jlllll CHCTeMor D , cpOTOHOa. 

paCC)'>KJleHaa aenonaw - He, JlOK8341lO, 'ITO u
1
, IIICIZ li0CT41'0QO' 

a Toro, ~T06bl RX MO>KHO 6wno DOil,Y'IIITb II OIIIo(Te C IIY'kllOI 1'0'180"" 

pac, 5, Ha KOTOPOM Jlllll P431lH'IHio(X cpyHKIIIII fl IIOK1134ll Olk&.Qae-

Jl c f 1 a HHTepsane ( 0,8.,. I) • ( 'f1 I f 1 max,), xax «P.YaxuaJil P/ M. 

D 

4N{D,IC fy/Lmo~C/) 

D.l 114 qe q, 

pH C, 5, 

-PI, 
1,1 ,. u 

aao6pa>Keao pacnpe.aeneaee bo u 
3 

npa ~IM•0,8. 
npe.aeneHaa P/M no ff a ,f 4 a a o.aa~._. a ,.ow >Ke a~cnepll-
o C.Y!llecTay He aaaacaMor Jlp,Yr OT Jlp,Yra, Tax ux, f,smax• f.(maz' 
x xoacpar.rpallaax. 

,, 

8 

' 
',> 

• 
~'' 

il 
31 Pf/11•48 

Pacnpeatntuut 
nou, 

1 
2 

0 17,1 u, ;u, ffKI1I 

pH C, 6, 

§ 2, Jlpyrae B03MO>KHOCTB 

Koraa aaeT peaxuail (3) a HaMepeHbt pacnpeaeneaaa no f
1 

, TO He TOilbKo f 
1 

max• 

Ho a apyrae csollc'Taa pacnpeaeneaall MoryT aasaceTb oT cxopocTa v ~acTHnbt X , 

a) nono:?KeHae MaKCHMyMa pacnoeaeneHHH no f i aaBHCHT OT v • Koraa Maxca

MyM aaxoJlHTCll ae Ha 1tpa10 pacnpeaeneaua, a BHyTpH HHTepsana (O,I
1 

mrurl,To OH npaxo

JlHTCll Ha CHMM8TpH~H)'IO KOHcparypaUHIO (puc, I), rae ,j, 

00'-v,Oa,.= /l-v2, -:--->- ~17 
0 at 0 ai+l = ex>s _n_ (13) 

(a Ha'lane § I 6hlno, OTMe~eao, 'ITO npa Taxux 
xoHcpurypauHax d ~ = .. 

d f 
), 3TOT MaKCHMyM 

Of51oHCHS18TCSI ~HCTO KHHeMaTH~8CKHMH npH~IlHSMH, no&TOMy Ha ero nOilO>KeHae He BllHHeT 

BHJl aMnnaTy Jlhl pacnaaa X .. yy .... flono<KeHae MaxcaMyMa nerxo nony~HTb, Bbi~Hcnua 
f 1 Ha KOHcparypanau ( 13), A6cuucca MaxcaMyMa aaeTCll cpopMynoll ( 12) ana f 

2 
npa 

V > 1/ y3 , BenH~HHOll D V Jlllll Un , B81lK'IHHOll y ( 27/4) {1-v 2) Jlllll fJ , 

6) Cpesaee 3J!a'leaae f1 aena'IHHbl f 1 aaaacaT oT v , ao, xpoMe &Toro, a oT 

MaTpH'IHoro sneM,eHTa pacnaaa X-+ yy ••• • B Tex cnyqallx, xorsa oa HaaecTea, aenaqaaa 

f 1 MO<KeT saTb 3Haqeaae v c noabiWeHaoll TOJIHOCTbiO, Tax xax npa onpeaeneaaa f'
1 

~ 
9 



~ 
1

,. -
~ . 

B OTnHqHe OT £1 max HCUOnb3yeTCH !!£! CTaTHC.:HKa Ha6mo.t;leHHJI pacna.lla, a He TOnbKO 

CHMMeTpHqHble KoH!}JHrypauHH. 3aBHCHMOCTb f 1 oT v .llnH nro6biX f 1 aHaqHTen&Ha. B Ka

qecTse npKMepa Ha pHC, 4 UOKaaaHa 9Ta aaBHCHMOCTb JlnH r
6 

B) Pacnpe.lleneHHH B na6opaTOpHOJI CHCT9Me OTCqeTa, EcnH 6bi y HHX 6binH UOXO>KHe 

CBOJICTBa, 9TO U03BOnRnO 6bl OUpe.llenHTb Macey qacTRUhl X B peaKUHHX TKUa (4), He Ha

MepHH RMnyn&cos npo.llyKT?B pacna.lla X • TeopeTRqecKHll noHcK npe.llen&HhiX KoH!}JHrypa

uRll qaCTHU C HeHynesoJI MaCCOJI B n,c, KpaJIHe CnO>KeH, noaTOMy npHWnOCb orpaHHqH.TbCH 

MO.llenHposaHHeM. Ebma npoMO.llenHposaHa peaKUHH ( 4) npR p 
17 
-· I ,25 GeV /c c nocne.llyro

WRM pacna.llOM X Ha 3TT H 4n CqRTanoc&, qTo H pO>K.lleHHe H pacna.ll X perynHpy-

IOTCH KOBapHaHTHOJI MO.llenbiO MHO>KeCTBeHHOrO pO>KJleHRH, .lJ.nH HeCKOnbKHX 3HaqeHRJI M 
2 

oT 0, 7 .llO 0,85 GeV/c 6wnH nocTpoeHhi pacnpe.lleneHRH no f 1 H nonyqeHbi aaaqeHHH 

f 1 max s na6opaTopHoA cRcTeMe oTcqeTa. HeKOTOpbie peayn&TaTbi pac!leTos Hao6pa>KeHbi 

Ha pnc. 7-9. Ha pac. 7 noKaaaHbi Te f i H £1 max , y KOTOpbiX aasRCHMOCTb OT M 

1i-P -nY 
'1:..311' 

roi. cucmtl'lll 

0,1 o.n 0,1~ q'll 0,11 0,1 

Pac. 7. 

:::; 
~ 
'b 

I 

qll 

cymecTsyeT. 113 pac.S cne.llyeT, qTo H B n.c. pacnpe.lleneHHe no ex>s ¢ peaKo o6pbiBaeTCH 

aa ( ex>s¢) max , ,llaBaH B03MO)KHOCTb UO ( COS cp) max onpe.llenHTb M • 11a pRe, 9 

cne.llyroT Te *e BhiBO.llhi JlnH pacna.lla X .. 4 rr C HCnOnb30BaHHeM l}JyHKUHH U 
4 
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II 
C y.llaneaHeM OT nopora peaKUHH 17 P -+ N X B03MO;)KHOCTH HaMepeHHH M TOllbKO no 

yrllOBbiM xapaKTepHCTHKaM nponyKTOB pacna.lla YXY.IlWaiOTCH (eM, pHC, 8 H 9), 

Cxo.llHbiM cnoco6oM. MO;)KHO 6billO 6bl Hay'IHTb pacnpe.llelleHHH no f I B pacnaJlaX 

Ha HeTO;)I(JleCTBeHHbie 'IBCTHUbl ( HYKllOH H nHOHbi, KBOH H IIHOHbl H T,Jl,); JlllH HHX TO;)Ke 

Jl0ll;)I{Hbl cyweCTBOB8Tb cpyHKUHH HanpaaneHHli C npe.llellaMH, aaBHCHIUHMH OT V 

§ 3, 3 a K n 10 q e H H e 

ripOBe.lleHHb!ll aHallH3 He IIpeTeHJlyeT Ha TO, 'IT06b! JlaBaTb SKCnepHMeHTaTOpaM peKo

M9HJlaUHH no Ha6nro.lleHHIO pacria.lloB peaoHaHcoa. CnHwKoM MHorae TPY.IlHOCTH, CBHaaHHbie 

C HJleHTHcpHKaUHeli peaKUHli (3), (4), y'leTOM cpoaa, BllHHHHH npOMe;)KyTO'IHbiX KaCKa.llOB 

!1acna.llA H T,Jl, OCTallHCb He paCCMOTpeHHbiMH, 0JlH8KO HaM KaaallOCb noneaHb!M o6paTHTb 

BHHMaHHe SKCnepHM9HTaTopa Ha TO, 'ITO B03MO;)KHOCTH Ha6lliOJleHHH peaoHaHCOB 6ea H3Me

peHHH HMnyllbCOB npo.llyKTOB pacna.lla wHpe, qeM npeAnonaranocb .llO CHX nop. B qacT-

HOCTH, B03MO;)KHOCTH Ha6lli0Jl8Tb MHOrO'I8CTH'IHbie paCII8Jlbl (THna f0 -+ 217°-+4y , K0 HllH 

7J 
0

-+ 317°-+ 6 Y ) H pa60T8Tb B na6op8TOpHOli CHCTeMe OTC'IeTa Ka;)KyTCH HaH6onee JlOCTOll.,. 

Hb!MH Jl8llbHeliwell paapa60TKH, 

.fl 6naro.c.apeH n.E. 0KyHro, o6paTHBWeMy Moe BHHM8HHe Ha 9TOT MeTOJl, B.E.KoMono

BOll aa npoae.lleHHe 'IHcneHHbiX pac'leToa, E.Eor.llaHoBH'Iy, 11.M.rpaMeHHuKoMy, E.HH'IHno

pyKy, M.H.no.llropeuKoMy aa aa;)I{Hbie o6cy*.lleHHH, 
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