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CneKTp s4>4>eKTIIBHbiX Mace e npc;>Baeon&HbiX KacKaaax 

4>opMynHpyeTCH penenT, noaeonHIOmlll! BbipaJKaT& B KeaapaTypax pacnpe
aeneHHe no 9<ixPeKTHBHOl! Macce ni06biX rpynn '18CTII!l1 pOJK!I6HHbiX B npoHa

BOnbHOM KSCKaae, 

fipenpBBT ~BBB88BOrO BBCTWTyTa aB8pKYX BCCft8BOBaBBI • 
..QyCSu, U187 • 

Kopylov G. I, P2-3162 

Effective Mass Spectrum in Arbitrary Cascades 

• A recipe is formulated which allows to -express in quadrature~ 
the distribution on effective mass of any groups of particles pro
duced in an arbitrary cascade. 

Preprint. Joint Institute for Nuclear Reaea.rch. 
Dubna, 1967. 
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H3eecTHo, 'ITO aneMeHTapHbie qacTHUbi npe.ono'!HTaiOT poJK.llaThCH n y TeM noc..:. 

ue.ooeaTSnhHbiX pacna.ooe pe3oHaacoe, PacqeT cneKTpoe 3$l>eKTHBH bi X Mace 

B TaKHX CBCTSMaX 3aTpy.llHHTe neH, npocTpaHCTBO COCTOSIHBA UpH KaCKa.Qe pacna.QOB 

npe.QCTaBnHeT CODOIO Donee HnH MeHee y3KBA 'KopH.llOp' ~a30BOro UpOCTpaHCTBa; 

~OpMa B H3BHnHCTOCTb 3TOro KOpB.llOpa MOryT UpHXOTnHBO MeHS!TbCB OT peaKnBB K 

peaKUBH, 

t.lacne HRbitl MeTO.ll pacqeTa cneK'rpa a!f><l>eKTBBHbiX Mace e KaCKIHtax npe.oocTae

/1/ 
nH~T Bbl.llBHHyTaSI aBTOpOM MeTO.QBKa cnyqaARbiX 3B83.ll 1 peaUH30BaHHaSI B Jly5He 

/2/ 
B BB.Qe nporpaMM bl <l>QPC , B HaCTOS!IlleA pa5oTe Mbl .oaeM aaanitTH'IeCKHA MSTO.ll 

paC'IeTa, npHnOlKHMbiA K CKOnb yrO.llHO CnOlKHbiM KaCKa.QaM, 0H B03 HHK B HTOre 

/3-5/ 
00001118HHSI paC'ISTOB 1 npe.onpHHS!TbiX .QnH OO~SICHSHHSI UHKa B CllSKTpe ~~eKTHB-

/6/ 
HbiX Mace nap A0 y • Mbt ~opMynapyeM penenT, no3BOURI0111H il HHTerpan c oc-

TOSIRHtl UpOH3BOnbHOrO KBCKa.Qa , B KOTOpOM BCTpe'laiOTCH TOUbKO pacna .Qbl Ha .QBS 

'18CTHUbi 1 npe.QcTa BnHTb B BH.ll8 KpBTHOrO BHTerpana ITO a!f><l>eKTHBHbtM MaCCaM ( § 1), 

3TOT HHTerpan ll03BOnHeT nonyqaTb CUeKTp HRTepecyiOiliHX HaC a!f><l>eKTHBHbtX Mace 

nHDO aaanHTH'IeCKH - nyTeM nepeMe Hbl UOpS!.llKB HHTerpHpOBaRHSI - nHDO C UOMOtllb lO 

'IHCneRHOrO anropHTMa, npHrO.QHOrO .llnR C'ISTHOtl MBiliHHbl, 3.oecb BBO.QBTCSI T8KlKe 

UOHSITHe MHOrOMSpROtl ~Hrypbl JlauHua H UOKB3aHO, 'ITO .!lUll UpOH3BOnbHOro K8CKa 

.Qa C ~HKCHpOBaHHbtMB MaCCaMH B03HHK810111HX B HeM 'IBCTHU TaKaS! .llHarpaMMa cy-

mecTeyeT. 

B § 2 KacKa.llbi ycuolKHHIOTCH: ~opMyuHpyiOTCH npaeHua .!lUll pacqeTa cneKTpa 

MBCC nap B UpOI13BOnbHblX KaCKB.QaX, r.oe BCTp8'1810TCSI pacna.Qbt HB npOH3BOUbH08 

'IHCUO 'laCTHU (a He TOnbKO Ha UBpbi), B § 3 npaBHnO o6o6maeTCSI HB pacqeT CUeK

Tpa Mace TpOeK H 'ISTBepOK '!aCTHU, B § 4 npHBe.QeHbl .QBB UpHMepa KOHKpeTHblX 

141 
p8C'I8TOB 1 OCHOBHaH lKS Macca llO.QOOHbiX UpHMepOB DblnB BKniO'IeHa B paOOTY , 
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_j 1. K acKaAbl pacnan o a aa nae qa cTHilbl 

M bl 5yneM paccMa TpaaaTb a CTaT&e KacKaAbl nocnenoaaTen&HblX pacnanoa 

npoaa aon&aoro aana. Tpa nono5HblX KacKana aao5paJK9Hhl aa pac . 1 ( a,5 ,a). nns 

o5wHOCTH Mbl H9 y TO'IHH9M Ha3aaHHS! pacnanaiOWHXCS! '!aCTH!l, a HyMepyeM HX IIOA

psn, Ha 'tHHaH C nepaH'!HOlt '!aCTllllbl •,. 

Hac HHTepecyeT CII9KTp KBBApaToa a¢qleKTHaH blX Ma Ce : HaiipHMep, '!aCTHil 2 

H 8 a KaCKane (a), '!aCTHil 9 H a KaCKane (5) , '!aCTHil 13 H 18 a KaCKane 

(a). 3ana '!elt aawelt 5yneT naT& penerrT, rroaaonSI IOwHA npa aarnSine aa npoaa aon&-

Hbl lt CKOnb yrOAHO CnOJKHbllt KaCKaA HaiiHCaTb KpaTHbllt HHT9rpan, H3 KOTOporo CIISKTp 

a¢qleKTHaHoil MaCC hi a b!aOAHTCS! na5o 'IHCneHHO, nH50 C IIOMOWb lO KaanpaTyp. 3ana-

'Ia 5yneT peweaa a cl!enyiOmax rrpenrronoJKeaaSix: 

1) aepaa rarroTeaa Q.laaoaoro o 6'heMa, HBbiMH cnoaaMH , rrpHHHMaiOTCSI a pac-

't9T TOI!bKO orpaHH'I9 HHS!, ab!TeKaiOwHe H3 38KOHOa COXpaHeHHH 9HeprHH H HMIIyn&ca 

(He y'tHTb!aaeTCS! AHHaMHKa a3aHMOAeilcTaHs ); a '!aCTHOCTH, 

2) ace pacrraAbl a KaCKane H30TpOI!Hblj 

3) MaCChi acex '!aCTHil, aXOAS!WHX a KaCKaA, 113aeCTHbl II QJIIKCIIpoaaHblj KpOMe 

TOro, BpeMeHHO a 9TOM IIaparpa<jJe C'IHTaeTCH, 'ITO 

4) HHTepecyeMCS! TOnbKO CIIeKTpOM ..!!!!2 '!aCTIIIl ; 

5) ace aXOAS!WIIe a Ka CKaA '!aCTH!lbl pacnanaiOTCR H9 5onee 'ISM Ha nae 'taC-

Tllllblo 

8 naiTbBeltwe M Mbl 1!368aJIMCH nocnenoaaTenb BO OT orpaHH't9HIIll 5 ( §2), 4( §3) 

II 3( §3) • 0T orpaHII'I9HHl! 2 II 1 a H9CnOJKHblX KaCKaAaX TOJK9 ynaeTCS! IIOpO!O H3 -

5aaHTbCHo 

1-.2.+3 1-2. + 3 -f-2.+3+-'f 
1\ /I '" II\ ''" 4+5 ~·5 6 + '1 s~~? B·9ofo 

1\ II 1\ \'\. /I 1\ /'\'-., 
19•21) 1M2 13-1~15 6+ 1 8+9 0+8 f+S' //\ 1\ 1\ 16·17t18 

8+ 9 t+e 
(111) (-1 Ei) ( U) 

p ll c . 1 

4 

I 

I 
I 

B aTax npennonoJK• 

rronpo5ao 6onee npocToll ao 

a ana 'Ill. 

3 a A a 'I a. ¢HKCHpOB8H~ 

Tllll, 0 H 1. '-lacTH!la 1 pac 

HaliTH c rreKTp mi2 . 

P e w e a H e. HarrHweM a 

s~ Jd 4 p 2 8<p~ 
n poHHTerpnpyeM no p 8 : 

s~Jd ' p 2 8(p~ -

BaeneM aMec To p 2 aoay10 n 

Torna 
Po2' 

S • J d 
4 

P02 ° ( ( P 02 · 

B b! 'IHCnHM HHTer pan B CHCTer-. 

rrpBHHMaeT onpeneneaaoe aaa • 

S a J d 4 p 0 28 ( mg
2 

+ m g -

X O(m;
1 

~ 

0 Tc 'IHTbi aaH p02 OT Po .. aat 

d
4

p ~Xdm 2 · 1p 
0 2 02 

MaTerpHpo eaaae nacT 

s = J 



OBaTellbHbiX pac nallOB 

sa pac . 1 (a, 6 ,a ) . U nH 

·an, a ay MepyeM HX non-

:c: HanpHMep, '!aCTHll 2 

'HU 13 H 18 B KaCKalle 

Terpan, H3 KOToporo c neKTP 

>MOWb iO KBanpaTyp, 3ana-

l.iH, npHHHMaiOTCSI B pac-

aeHHSI aHeprHH H HMITy nbCa 

TH , 

r Hbl H !jJHKCHpo BaHhl j KpOMe 

1e 6onee qeM sa nae qac-

orpaHH'l9 HHA 5( §2), 4 ( §3) 

TQ)I(e y n a eTCSI nopOIO H3-

(UJ 

B aTHX npennono)l(eHHSIX npacTynHM K peweHHJO. CHa'!ana pa36epeM 

llOilp06HO 6onee npOCTOA BOITpOC, OT llOHHMaHHSI KOTOpOro 3aBHCHT peweHHe o6meA 

3 a ll a 'l a. ¢>HKCHpOBaHbl 4-HMnynbCbl Po , P 1 H MaCChi m0 , m I llBYX 'laC

THU, Q H 1. l{acTHUa 1 pacnanaeTCSI Ha '!aCTHUbl 2 H 3 C M8CCaMH m 2 H m8 • 

HaATH cneKTP m~2 • 

P e w e H H e . HanaweM HHTerpan cocTOSIHHA nnSI pacnana 1 - 2 + 3: 

S = f d 'p 2 5 ( p~ - m;) d 4p8 5 ( p! - m2
8 ) 5 4 

( p 2 + p 8 - p 1 l . 

npoHHTerpHpyeM ITO Ps: 

(1) 

BaeneM BM9CTO p
2 

HOBYIO nepeMeHHyiO p
0 2 1

HCITOnb3Yll !jJHKCHpoBaHHbiA HMnynbC p0 : 

( 2) 
To rna 

Bbt'!HcnHM HRTerpan B CHCTeMe, rne 
... ... 
p

0 
+ p

1 
~ 0 · B 8TOA CHCTeMe HMnynbc 

... 
npHHHMaeT o npeneneHH09 3Ha'leHHe, TaK '!TO ~O H Po H3B9CTHbl 

(3) 

0TC'lHTbiBaR 
.. 

OT Po '· 3aiTHWeM B BHile 

(4) 

HHTerpHpo BaHHe nacT 

( 5) 

5 



flpellenbr asrerpapoeasaa 31l&Cb onpellenRTc.H xax KpaAaae aaa-qeaag ( p 
0 

+ p ~) ~ 
3 ~ ~ 

!I pH <jJHKCHpOBaBBbiX ( p O + p'l + p 3 ) am~ 1 H ( p 2 + p 3 ) • m I · 3TH B&llH'IHBbl o6o-

3 B8'18JOTCH F ±. (0,2,3,1,01). ApryMeBTbl y F ± nawyTcR no Kpyry npoTHB 'Ia-

~ 
) 
i 

/ / 

·---- --
p H c. 2 

c oaoa cTpeniUI ( pac • . 2). Ha aToM pucy aKe e eepxaea 'I&CTH ecerlla noMewaJOTCR 

acxollHbre qacTHilbt, cnesa - aepacnall&JOWaRcR, cnpasa - pacnallaJOwaac g , B BHJK

aelf '18CTH l10M8W8JOTCH llPOilYKTbl p8Cll81l81 cneea - T8 '18CTH118 2, KOTOpag BXO

IlHT B napy 02. Mbt HMeeM 

rile 

~ + F (0,2,3,l,Olls_m 0~s_F (0 ,2,3,1,01), 

F± ~ m;l + m~3 + 2 w01 w3 ±. 2porPa • 

m2 + m~ -m~ 6> = 
01. • 3 

WOI • 2m! 
3 2 3 ~ 

m t + m 3 - m 2 • p 1 = Vru 12 - m I 
2m 1 

( 6) 

( 7) 

(8) 

nanee, B CHCTeMe llOK051 01 HMeeM IPo l=l iirl . T8K 'ITO MOJKHO llHC8Tb H 2mot 1Po l · 

H 2m01l Po J . B llanbaelfweM aaaK Mbl llHC8Tb Be 6ylleM 

6 

2mot Po 

B HTore 

C¢opMynapyeM peaynhTaT 

n e M M a 

Ecna qacTnua 0 HM• 

l181l88TC51 Ha '18CTHUbl 2 F 

F-,F+ C llliOTHOCTb!O 

dN tr./2 

-:---rd ~ 2mor Po mo2 

YcnolKHHM Tenepb ~ 

H HTerpan coCTOHHHli 31lec 

7 

s~f n d 4 p 1 8<pa 
4 I 

2 - m 
I 

Oa nocne yMHOlKeHHH aa 

~ f d 

o6pawaeTcR B 



;pa!!:sue 3HS'leBHSI ( p 0 + p 2l 
2 

m ~ • 3TH senH'lHHbl o6o

yTCSI TIO Kpyry npoTHB '18-

\ 

) 

qacTH Bcerna noMemaJOTCH 

- pacnaJl810lll8SICH. B HHlK

'l8CTHU8 2, KOTOp8SI BXO-

) ' ( 6) 

(7) 

(8) 

:To MOlKHO nHCSTb H 2m01 \P0 \ • 

ae 6yaeM 

B sTore 

OjJopMynHpyeM pe3ynbT8T B BH)le neMMblo 

Jl e M M a 

(9) 

( 10) 

EcnH 'l8CTHU8 0 HMeeT HMnynhC Po 
, a qacTHna I c HMnynhcOM p1 pac -

naaaeTCSl H8 '18CTHUbl 2 H 3, TO CTieKTp 

F- , F + c nnoTHOCThJO 

dN 

dm0; 

rr/2 

2 mot Po 

n-o6pa3Hbltl B npeaenax 

YcnOJKHHM Tenepb 38Jl8'-ly. nycTb aac HHTepecyeT cneKTp m ~6 B KSCKaJle 

+ 3 

~---6 7 ( 12) 

HHTerpan COCTOSIHHtl 3)leCb 

Oa nocne yMHoJKeHHH aa 

o6pamaeTCH B 

7 



S = J d 
4

p 2 8 (p~ -m~ )d 4 p 3 8( p:- m ~)8 4(p 2 + p
8 

-p
1

) ... 

.. J d 4
p 4 8(p! -m!)d 4 pG8(p;-m~)8 4 (p 4 +p ~ -p 2 ) 

( 13) 

J d 4 p 6 8 ( p: - ru: ) d 4 P 1 8 ( p; - m~ ) 8 4 ( p 6 + p 1 - p 3 ) • 

H MeH B BHUy HBATH cneKTp m:6 ~ B b!Uei1HM Mb!C11eHHO B KBCKB.(le cneayromyro 

'IBCTb : 

+ 3 

1\ 
6 7 ( 14) 

EcnH HMnynbCb! p ~ H p 8 QlHKCHpOBBHbl, M bl HBXOAHMCSI B YCI10BHHX n e M M bl 

n HMeeM n paao HanHcaT& BMecTo nocnea aero HHTerpana 

f "/ 2 2 ---dm 
2 m u Ps G6 

a npeaenax 

F± (5 ,6 , 7 , 3 ,53) 

B HHTerpan H n pea e l1bl BOU!fi8 MBCCB mU , IIBI'tiiiOU!BHCSI B HBUJeM KBCKa.(le nepe-

MeHHOII aenH'IHHOil . 4T06bl Y3H8Tb, C KBKHM BeCOM H B KBKHX npeae nax ee cne

nyeT 6pa Tb, H3 0 6p8 3 H M OCTBBUJYIOCH 'IBCTb KBCKB.(IB TBK: 

I .. 3 + 2 

1\. 
5 4 

( 15) 

Tenepb 6yneM C 'JHTa T& QJHKCIIpoaaHHbiMH p2 II p 3 . On!!Tb n eMMa ll03BOI1!1eT 

CBeC T II npeA110CI1e/lHH il HHTerpan B (13) K BHAy 

f "/2 
2m 23 p 3 

2 
dm ~3 

2 + 
m u <;; F- ( 3, 5, 4, 2, 23) . 

8 

Macca m 23 B HBUJeM KBCKB, 

TerpHpOB BTb no BCeM HanpaB . 

T e r pa n ) , nonyqaSI " P2/m23 

s r. ~ fr.; 
m23 

4T06b! OTC!OUB I!Bl!TII cneKTp 

T.U . ( 3 T HM BOnpOCBM nOCBSIU!! 

n a nbneAw i!MII npouenypaMH, H 

naTerpanbi THna ( 16) no cxer 

nepeXOUS! KO BCe 6onee 

HHM o6mee npaBH110. ~OpMyT 

B HE'M HHT epecyeT CneKTp m: 
1) Han o MbrcneHHo pa36 

KO T Opb!M npHMeHHMB n e M M 

H3 KO T OpblX B ABHHOM nOAKBCI 

Ha nae ( p11c . 3) . B nocneaHe 

KOT Opb!e HBC HHTepecyiOT ( 9 I 

Z+3 
/\ 
6+7 

2.+6 
1\ 
4+5 

H a pacnanbl , He aenywH e K HH 

B HHMBHII!I ( ll811pHMep, !18 peen 

3) KaJKUbll\i TaKofi 110/lKac 

pane. CaMbiA nepBbiil pacnall 



( 13) 

B KaCKaue cneAyTOIDYIO 

( 14) 

CR B ycnoBHHX n e M M bl 

I a 

:H B HaWeM K8CKaue nepe

B KBKHX npeaenax ee cne-

IK: 

( 15) 

OnHTb n eMMa ll03BOnReT 

23). 

Macca B HameM KaCKaae ITOCTORHH8 OcTaeTcR TOnbKO nponH-

TerpHpoBaTb no BCeM HanpaBneHHRM p2 
... 

, Pa (B3S!Tb B ( 13) CaMbtfi nepBbTfi HH-

Terpan), nony <IaH rrp 2 /m2 3 . 0KOH'IaTenbRO HMeeM: 

( 16) 
s 

4T06bt OTCTOAa nat"ITH cneKTp m~6 , H8AO nepeMeHHTb nopHAOK ~!HTerpHpOB8HHSI If 

/4/ 
T,A, ( 3THM BonpocaM ITOCBRIDeHa pa60T8 ) , M bl He 6yaeM aaecb 38HHMaTbCl1 

aanbHefimHMH npoueuypaMH, Hamefl uenbto 6yueT uaTb o6mee npaBHno: KaK nHcaTb 

HHTerpanbt THna ( 16) no cxeMaM THna ( 12). 

nepeXOUSI KO BCe 6onee If 6onee CllOlKHb!M KaCK8U8M , Mb! n OCTeneH HO Bb!HC -

HHM o6mee npaBHno. C¢opMynHpyeM ero Ha npHMepe KacKaua pnc. 16 . nycTb Hac 

B HE'M HHTepecyeT cneKTp m~0 • 

1) Hauo Mb!CneHHO paa6nTb KacKau Ha nocneuoBaTenbHOCTb nouKacKauoB, K 

KOTOpb!M npHMeHHMa n eMMa, T,e, 
Ha nocneuoBaTenbHOCTb nap qaCTHU, nepsaR 

H3 KOTOpb!X B AaHHOM nOAKaCKaAe C'IHTaeTCSI CTa6HllbHOfi, a BTOpaR pacnauaeTCSI 

a a use (pH c . 3). B nocneaHeM TaKoM nouKacKaue uonlKHbi HaxounTbCSI qacTHUbt, 

KOTOpb!e H8C HHTepecyiOT ( 9 H 

z ... ?J 
/\ 
6+1 

B Ham eM cnyqae) . 

5"+ 6 5+ q 

I\ 1\ 
(1 g 8 9 

p H C . 3 

9+ll. 
/\ 

c + e 

H a pacnaUbi, He seuymHe K HHTepecytolUHM nac qacTnuaM, MO)!<HO ne o6palll8Tb 

BHHMaHHH ( nanpnMep, Ha pacnaa 7 - I + g Ha pnc . 16). 

3) Ka )!(Ab!H T8KOfi ITOAK8CK8A aaeT OAHO IIHTerpHponaHHe B I<p8THOM HHTer-

pane. CaMblH n epBb!l! pacnaa I - 2 + 3 aaeT MHOlKHTenb 
Bee oc -

9 



T81IbHbl9 - IIO HHTerpany THII8 

rile B 3H8M9H8Terre CTOHT 

J~ 
2m 

lk PI 

2 
dm 1e 

2
m lk Pi ~ 2m lk P k • y'[m 1~ - ( m 1 + m k) 

2 
J[m ~k - ( m 1 - m k ) 

2
] -

,PopMa , c BSI3aaaaSI c Maccoa 'rrepaoro a Ta lKa ' IIOilKacKalla, a nu.P,Pepeanuan 6e

peTcSI OT KB81lp8T8 MBCCbl 'rreCTHHU bl B IIOilBBII ' IIOilK8CK81l8 (unu, 'ITO TO lK9• 

MBCCbl rrepaoro 3 T8lK8 CII91lY!Olll9rO IIOilK8CK81l8), B HTOre B H8lii9M cnyqae HM99M 

s ~ J ~ d~26J~dm:6J rr/2 dm2 -. 
m23 2 m28p2 2 m26P6 201 o6 P 0 Oa 

( 17) 

J --.!!!3__ dm 2 J rr/2 dm 2 
2m0ap0 9a 2m9a Pg 9o 

3) npenerrbl H3M9H9Hl!SI KB81lp8T8 M BCCbl • II9CTRHilh l B IIOilBBII' 9CTb F ± -4JyHK

UHSI (19) OT apryM9HTOB, HllyliJHX 1Ip0THB '18COBOa CTperrKH (rrpH YCIIOBHH, 'ITO 

necTauua crrycKaeTCSI cneaa aarrpaao). HarrpuMep, a HallleM cnyqae rrpenenht cyTb 

m~6: F.± ( 2,6, 7,3, 23), 

2 + 
m : r-(6,5,4,2,26) 

56 

m2 : + 
Oa 

r-cs,a,b,~,56l , 
(18) 

2 + 
m : F-(a, 9 ,8,5,5a), 9a 

m 2 : 
+ 

9o 
F - ( 9,c,e , a, 9a l. 

10 

HarroMaHM, 'ITO .PYHKilHSI 

BOrO 3T8lK8; 2) KB81lp8T8 

ny'); 3) yllaoeaaoro cKaJ 

rrepBOM 3T8lK9 , H OCT8Blll9 

'IBCTHilbi). B nepBOM no a: 

+ 
F - (2 ,6, 

m2 
(U8 = 2 

3aMeqaaue 

Koaeqao, uaTerpan 

CII9KTp 2 
m9o Ecnu, aarrp 

2 + 3 

1\ 
6 7 

+ 6 

I 
a 

TO 6yneM HM9Tb 

S = "P2 J ~ dm 
mn 2 m2aP2 

-. J rr/2 
2m 

dm a o. 
2o p 2 

c rrpenenaMH 

+ 2 
m26 : F - ( 2 , 6 , 7 , 3 , 23 ) 

2 
mOo: 

+ 
F - ( c ,5, 4, 

4) B rronyqeaahtX TaKJ 

HBTerrH HRTerp8HilOB CllBHRy 

(17) a aune 



na, a nu<llciJepeHURan 6e

llla ( H!IH, "'TO TO lK9 • 

B aarneM cny"!ae BMeeM 

1m 2 ~ 
a a 

( 17) 

B rrousan' ecTb F ± -ciJyaK

H (IIpH yCIIOBHH, "'TO 

M cnyqae rrpeuenbi cyTb 

( 18) 

HarroMBRM, "'TO ciJyHKllH!I F ± 9CTb CyMMa : 1) KBallp8T8 a$jleKTHBHOl! MaCChi rrep-

BOrO 9TalKa; 2) KB8llpaTa MaCChi OCT810Ul9l!CSI "!aCTHUbl (He BXOil!IUlel! B 'neCTHB

uy'); 3) yllB09HHOrO CKBIIS!pHOrO !Ip01!:3B9ll9BHSI 4-BM!IYIIbCOB II8pbl, CTO!Imel! Ba 

rrepBOM 9TalKe, 1!: OCT8BIII9l!CSI "!aCTBUbl ( B3S!Tb!X B CRCT9Me !IOKOSI pacrrasrnel!CSI 

"!aCTHUbi). B rrepBOM IIO.llKacKa.lle (eM, puc. 3) 

3aMe"!aHH9 

(U 

7 
_ m ~ + m; - m! 

2m 3 

( 19) 

KOH9"!HO, HHTerparr ( 17) - He 9llHHCTB9HHbll!, H3 KOTOporo MOlKHO O!Ip9ll9!IHTb 

crreKTP EcnH, aarrpn:Mep, paa6HTb KacKall pHc, 16 aa nonKaCKBllbi 

2 + 3 2 + 6 2 + a 2 + c 5 + c 

c e 
I\ 
4 5 

1\ 
8 9 

/\ 
6 7 

1\ 
a b 

1\ 

TO 6yueM HM9Tb 

s 
(20) 

c npeuenaMH 

m ~ 6 : F ± ( 2, 6 , 7, 3, 23) ; m~a : F ± ( 2, a, b, 6, 26); m ~ 0 : F! ( 2, c, e, a, 2a) ; 

2 
mao: 

+ 
F - ( c ,5, 4, 2 , 2c); : F ± ( c, 9, 8, 5, Sc). 

4) B liOIIY'I9HHbiX TaKHM o6pa30M KpaTHblX HHTerpanaX BCerna MOlKHO 3HaMe-

HaT9!IH HHTerpaHUOB CllBHHYTb aa rnar B!I9BO, T.e. aarrucaTb, aarrpn:Mep, ( 16), 

( 17) B sn:ue 

11 



8 2 
(71/2) d m oa S--f --

. - m~ 2m53P3 

6 2 2 
(71/2) dm 26 f dm

06 5= -2- f--- --
ml 2m26 Po 2mo6 Po 

2 J dm06 

J dm 25a 

2m Oa P 0 

dm 2 

f--9_a_ fdm~o 
2m eaPg 

( 16') 

( 11') 

H aoo6me B cnyqae, Koraa AliH nonyqeaaH cneKTpa 2 me. HYJKHO KacKaA pa36HTb 

Ha n ITOAKaCKaAOB, HMeeM 

d 2 
s = 

(71/2 )n t I 

ln2 
f . . j m lk 

v' 
2 ( 2 f ... f dm 

2 

m - m +m ) v' 2 ( ~ f. 
(21) 

I 
tk I k mik- m 1 -m~ 

MaoroMepHbte a a a n o r a n p 0 C T p a H C T B a nanana. 

EcnH BBeCTH ~YHKUHID ¢1k C nOMOlllbiD 

m~k = m~ + m
2
k +2m 1 mk ch¢ik ( 22) 

AnH Bce x HHTerpanoB, KpOMe nocneaaero, To nonaaTerpanbHaH ~YHKUHH B (21) ou-

paTHTCH B KOHCTaHTY 

s 
n+ 1 2 

(71/2l f .. . f d ¢ Ik f ... f dme. 
m (23) 

B nepeMeHHbiX ¢Ik' me. ~a30BOe npOCTpaHCTBO CTaHeT OAHOpOAHbiM, T.e. 

CTaHeT o6naA8Tb TeM CP">IICTBOM, KOTOpb!M o6nanaeT 06bi'IH8H AByMepHaH AHa-

12 

rpaMMa: crymeHHH TO'!eK I 

HOCTel! B pacnaae. Mbt not 

Ha CHCTeMbl MHOrHX 'laCTHI 

ITO'IKH ABYX'laCTH'IHbiX pacn 

llpaaaa, 6onhmol! aar 

OJKHAaTb aenb3H. Ho AliH K· 

COXpaHHeTCH H HarliHAHOCT! 

n a 11 b H e I! Ill H e n 

H b1 I! anropHTM 

l.JT06bi H3 HHTerpaliOB 

neaael! nepeMeaaol! HHTerpl 

H paccTaBliHTb npeaellbl. 81 

nenaero apryMeaTa ecTb rF. 

TaK 'ITO 06naCTb HHTerpHpO 

Ha pac. 4. B KaJKAo:M KOHKp 

m ~• Bceraa Bb!paJKaeTCH B 

mal! penenT. Ho ~opMynapoE 

onpaBAbiBana YCHIIHH Ha ee 

~ 
~'w~--
~ 



( 16') 

( 17') 

HylKHO K8CKall pa36HTb 

=f. .. fdm~ 
-mJ 

( 21) 

rpaacTBa 

(22) 

•rpailbHaSI <!JyHKUHSI B (21) Ou -

(23) 

·aaeT onaoponHhiM, T.e. 

o6bi 'lH8 SI nByMepaaSI naa -

rpaMMa! cryrueHHSI TO'leK Ha aei! 03HaqaJOT npOSIBneHHe /lHHaMH'leCKHX 3aKOHOMep

HOCTei! B pacnaAe. Mbi nonyqaeM, TaKHM o6paaoM, o6o6meaae AHarpaMMbl nanana 

Ha CHCTeMbl MHOrHX qacTHU - llHWb 6bi 3TH qacTHUbl po>K.Ila/lHCb nocpeACTBOM ue-

nO'lKH llBYX'laCTH'lHbiX pacnaAOB, 

npaBAa, 6onhwoi! aarnSIAHOCTH oT MHoroMepabiX aaanoroB <Parypbi nanaua 

OlKHAaTh aenb3SI, Ho A/lSI KacKaAoB, KOH'laiOruHXCSI poJKAeaaeM qeTbipex qacTau, 
/5/ 

coxpaaSieTcSI a aarnSIAHOCTh : AHarpaMMa nonyqaeTCSI AByMepaoi! 

n p e 0 6 p a 3 0 B a H H SI . B bl q H C n H T e n b -

a hi I! anropBTM 

qTo6w ua aaTerpanoB Tuna (16),(17),(20) aaxoARTb pacnpeAeneaRe no noc-

neAHei! nepeMeHHOi! RHTerpapoBaHHSI 0 BallO yMeTb MeHSITb nopSIAOK HHTerpapo BaHHSI 
+ 

H paccTaBnSITb npeAe/lbi, 3TO, B o6meM~ HeTpyAHO! <!JyaKUHSI F - KaK <!JyHKUHSI noc-

nenaero apryMeaTa ecTh ranep6ona ( aaor11a - napa nepeceKa!OmaxcSI npSIMhiX), 

T8K 'lTO o6n8CTb RHTerpRpOB8HHSI BCerAa HMeeT BHil, nono6Hbli! H306pa lKeHHOMy 

aa pHc, 4. B Ka>K.IloM KOHKpeTHOM cnyqae aa11aqa pewaeTcSI aaanHTH'leCKH: cneKTp 

m~• BcerAa BbipalKaeTCH B KBaApaTypax, MolKHO 6bmo 6 bi c<!JopMynapoBaTb H o 6-

mai! penenT, Ho <!JopMynHpOBKa 3Ta 6yneT narue aa TOil naKOHH'lHOCTH, KOTOpa SI 6 bi 

onpaBAhiBana ycanaSI aa ee ycBoeaae, nerqe aa pHne npaMepoB noaSITb o6mae 

p H C, 4 

13 



HileR H II'Oflb30B8TbCH HMH B KSlKJJ.OM KOHKp9THOM Cnyqae. MHOJK9CTBO TSKHX cny'la

/4/ 
ea 6blno pa3o6paao a pa6oTe , K KOTopoA Mbi H oTcbmaeM HHTepecyJOmerocn. 

BMecTo aaanHTH'Iecxux cnoco6oa Mbt o6paTHMCH ceAqac K 'IHcneJIHbiM H no-

KaJKeM, 'ITO H3 HHTerpanoa Tuna (21) cnexTp 2 me. nerxo MoJKeT 6btTb Bbi'IHcnea 

HS C'I9THOA MSWHHe. 

flyCTb HaM H3 ljJopMynht ( 17) npeacTOHT HSHTH cneKTp m~ 0 • XoTH ljJopMy-

nht THUS ( 17'), (21) C BHily H CII'OlKHbi , y HHX 9CTb UpHHTHSH OC069HHOCTb: KSlK

IlbiH llOCneayJOWHH HHTerpan B HHX 9CTb ljJyHKUHH TOflbKO OllHOH nepeMeHHOH: 

J dm: 
0 

eCTb ljJyHKUHH TOflbKO m: a I dm! a / 2m 9a p 9 - ljJyHitllHH 

TOflbKO m ~a H T.ll. B03bM9M HHT9pB8flbl H3M9H9BHH KSlKJJ.OH nepeMeHHOH HHTer-

pHpOBSHHH 'C 38USCOM' - TSK, 'IT06bt HCTHHHbl9 npeaenbl F ± OK838flHCb 6bt 

38B91lOMO BHyTpH HX. C 38ll8COM 6yayT, HSUpHMep, Cfl91lYIOWH9 npeaenbt ( CM.pHC. 16 

H 3): 

m2 + m6 ~mae$_ ml- mT 

m5+ms "S.m56~ml-m T-m4, 

(24) 

m 6 + m 
8 
~ m 58 ~ m 1 -m 

1 
- m 

4 
- m b , 

m 9 + m a ::S m 9a ~ m 1 - m T - m 4 - m b- m 8 . 

llnH llHCKp9THOH COBOKyllHOCTH 
2 

m9a B <ITHX npeaenax Bbl'IHCflHM Cll9KTp 2 
m9o 

KSK ljJyHKUHIO 
2 

m9a (:no I1-o6pa3Hbl9 KpHBbl9 ) • 3aTeM llflH K8lKJJ.Oro 
2 

mDa ' 

B3HTOrO H3 llHCKp9THOH COBOKyllHOCTH 3H8'19HHH B npeaenax ( 2 4), Bbl'IHCflHM npe-

ll9flbl H3M9H9HHH m :a I H T86flH'IKH 

npeaenoa, npocyMMHpyeM c aecoM 

KBJKJJ.oro m~a CBOH Ta6nH'IK8 

aToMy m :a . Ta6nH'IKH m2 (m2 
9o 9a 

m~0 llnH 

-I 
(2m9ap

9
) 

m2 (m 2 ) 
9o Da 

2 
m9a B3HTbiX BHyTpH :3THX 

B HTore nony'IHTCH anH 

cnexTp m jj
0 

• OTB9'1810WHH 

y>Ke 6onbwe He noaaao6HTcH, HX MOJK!Io 

Bbi'IepKHYTb H3 USMHTH MSWHHblo llanbWe npoueaypa II'OBTOpHTCH: C KS>KilbiM HOBbiM 

2 2 2 2 
waroM 6yayT B03HHK8Tb HOBbie Ta6nH'IKH: m Oc ( m D6) • , m g 

0 
( m 26 ) H > HBKOHeU, 

2 2 
m 90 ( m 1 l 'ITO H aacT HCKOMbtll: cneKTp. .Hcao, 'ITO aTa npoueaypa nerxo 

anropHTMH3HpyeTCH H yao6Ha llflH C'leTa HS 3BM. flo TpyaoeMKOCTH OH COBUa-

ll89T C Bbl'IHCfl9HH9M n aayxpaTHhiX HHTerpanoa. 

14 

1 
1 

I 
I 

§ 2. Cn 

T enepb MOJKBO OT KSC 

THUhi, nepeATH K KSCKSilSM, 

naaht. Mbt yBHilHM, qTo <raK 

ecnH BKfliO'IHTb B HHTerpanl 

Ha'IH9M co cneay10mer 

4 
pacnaaa X .. ""YJ 5 6 

I 23 L.,.TT 11 

4 

s ~ I rr d
4 p1 B<p~ 2 

nocne yMHoJKeHHH aa 

2 ~ 2 ' "I dm34 u (p84 -mi 

MO>KHO npeacTSBHTb TSK: 

S = Idm:4Id 
4
p

84 
8( p:

4 

-.Id•p.8(p24_ 

Idm:7f d4p6 8(p26 -m; 
Id4pD8(p~-

HHTerpan a KaJKJJ.oA c· 

aayx qacTHU. HanpHMep, ne 

s 

BTOpoll: 9CTb 5 2 ( 34, 3 , 4 ) I 

llO KOBUS, HO 38M9HOfi p 5 



, MuoJKecTBo TaKHX cny'Ia-

1aeM HBTepecy!OmerocB. 

li'I8C K 'IHCneHHblM H no-

KO MOlK9T 6biTb Bbl'IHCn9H 

KTP m ~ 
0 

• XoT!I QJopMy

HTH8!1 oco6eHHOCTb: K8lK-

onuoA nepeMeauol!: 

n 9a P 9 - <!JyuJUtRSI 

K8lKJlOll nepeM9HHOli RHT9r-

bl F ± OK838URCb 6bl 

Y!OUlR9 npeuenbi ( CM.pRC, 16 

( 24) 

-m -m 
b 8 

t Bbi'IRCUHM cneKTp m:0 

~ 
T9M JlUSl K8)KJlOrO mOa • 

[enax ( 2 4), Bbl'lHCURM npe-

B3SlTbiX BHyTpH 9THX 

B HTore nony'IHTCSI nnR 

KTP m ~ 0 , OTB9'I8!0UlHll 

nOH8Jl06SITCSI, HX MOlKHO 

:JBTOpHTCSl: C K8lKJlbiM HOBbiM 

H 
1 

H8KOH9U, 

10, 'ITO 9T8 npouenypa nerKo 

TpyuoeMKOCTil OH COBU8-

1 
I 

§ 2. CneKTpbi nap B npoaaBOnbHbiX KSCKanax 

Tenepb MOJKHO OT K8CK8JlOB, B KOTOpb19 BXOJlSIT TOfibKO pacn8Jlbl H8 JlB9 '!8C

THUbl, nepeliTR K K8CK8Jl8M, B KOTOpb!X MoryT UpOHCXOJlllTb MHOrO'I8CTH'IHbl9 pac

naJlbl, Mbi yBHJlRM, 'ITO <raKHe K8CK8Jlbi nerKo MOJKHO cBeCTR K KacKanaM § 1, 

ecnR BKfi!O'IRTb B HJITerpanbi Jl068BO'IHbl9 QJ8KT0pbl, 35 

Ha'lneM co cneny10mero npRMepa. nycTb aac HHTepecyeT cneKTP mr 

4 
pacnana X rr rrq 5 6 7 • HaTerpan cocTOSIJIRli anecb 

I 23L... rr rr rr 

nocne yMHOJK9HHH H8 

MOlKHO npeucTaBRTb TSK: 

fdm: 7 fd 4 p 6 8(p 26 -m!ld 4 p 7 8(p~ -m 2
7 l8

4
(p6 + P7 -p67)-+ 

-+ Jd•po8(p2o_m2o)d4p678(p!7-m~7)84(po + Ps7 -p4) 

(25) 

(26) 

113 

Y!uTerpan B K8lKJlOll CTpO'IK9 9TOrO paB9HCTB8 Jl89T QJ830Bblll 06'beM CHCT9Mbl 

nsyx qaCTHU. HanpHMep, nepBbiA nurerpan paBeH 

no Konua, no aaMenoll 

5
2 

(67,6, 7), 'I9TB9pTb!A Mbl He 6yueM 6p8Tb 

o6paTHM ero B f ~ dm 
2
H . B a Tore 

2 m 34 P 8 

BTOpoli eCTb S 
2 

( 34, 3, 4 ) I TpeTHH -

15 



S • fdm ~ 4 S2 (1,2, 34 )S 2 (3_4, ~) Jdm 
2 s 2 (67,6,7) f .....!!ft_ dm 2 • 
n 2ma4Pa BG (27) 

"
4 

J 2 p2 J 2 p 6 J 2 -4-- dm34 ~ dm
67 
-- dm

86 ml m84 m67 

a npe.rtenax 

2 II 2 
( m a + m 4) $. m U ~ ( m I -m2) 

2 2 2 
( m 6 + m 7) S. m67 $. ( m 4 - m o ) ( 28) 

2 + 
m 80 _.. F- ( 3, 5, 67,4, 34 ) . 

npocne.rtHM ITO CXeMe K8CK8.rta, K8K uten pacqeT. 3To llOMOlK9T HaM ITOHHTb 06utee 

rrpaauno. YpaBHeHue (26) oaHaqaeT, qTo Ham KacKa.rt (a) Mbt rrpe.rtcTaBuna a BB.rte 

uenoqKu .rtByxqacTuqHhlX pacna.rtoa (6). Ecnu o6oaHaqBTb CToamae B (26) .rtB~~epeH-
UHanbHbi9 BbtpaJKeBBH TUna 

4 .tla4~2 2
4 

d p 1 o(p 1 -m 1 ld plo(pl -mllo (p 1 +pl-p
1
ll (29) 

2./1~4 ., A ~J - l dp~dp34 

~ 
, 34- d'1., 

pJdp., 
4 clpsdPo? 61 / 

r 
6 ~ dmh 

,v "'Z d.p6dp 

(a) 
6 '1 

{o) (C) 

p l! e. 8 

16 

coKpameaao B BB.rte dp 1 dJ 

npoTHB Ka~oro yarra noc~ 

.rtHIItBM (B.rtYIItBM BHH3) H3 

TUB ITBHHA C ABOAHhlM BHA{ 

Terpupoaanu no aceM AB¢ 

qTo CTOHIItHe B 3TBX y anax 

Hac Macce m:8 ; BMeCTC 

CTBYIOIItHX apryMeHToB. B : 

pOBSB B HeM ITO m~ 0 ; Bll< 

A Tor.rta B yane 34 -3 + 

P a B P 4 , qTo A81TO B03 1 

T81TOCb TOITbKO paCCTSBHTb 

T9rpBpOB8HBH H llOABHTerp l 

~ 

(Cl) 

2 

z~l 
81( ( 

4 

g 

p H C. 

,---

6 

', i 
' I \ 

\ 

(0 



dm:5 -
(27) 

(28) 

VIOJK9T H8M IIOHS!Tb o6m:ee 

I Mbl np91lCT8BHnH B BHil9 

cTostm:ae B (26) na!j>!j>epea-

(29) 

(C) 

COKpam:eBHO B BllJl9 dp I dp J TO, 'lT06bi H3 CX9Mbl (6) nony'lHTb (26), H8J:IO 

npOTHB Ka~oro yana nOCT8BHTb dp I dp l C HHJ:I9KC8MH 1 OTB9'l8JOII(HMH BbiXO-

J:ll!II(HM (Haym:HM BHH3) H3 yana nHHHliM ('18CTb (B) pHCyHK8 5),KpoMe TOrO, n po-

THB nHHHi! C J:IBOi!HbiM HHil9KCOM rs H81l0 noc TBBHTb dm :. · 3aTeM M bl HH-

TerpHpOB8nH IIO BC9M llH!j>cpepeB!lHSnaM B yanax } -2 + 34, 67- 6 + 7 nOTOMy, 

'ITO CTOli!I(H9 B 3 THX yanax HMnynbCbl He HM9nH K8C8T9nbCTB8 K HHTepecyJOm:ei! 

H8C M8CC9 m ~ 8 ; BM9CTO dp I dp l B 3THX yanax CTBnO 5 2 OT COOTB9T-

cTByJOm:Hx apryMeHTOB, B yane 4- 5 + 67 Mbi npaMeHHnH neMMy, aenoHHTerpH-

"/2 2 ..,.---'--'--- dmu . 
2m84p8 poaaB B aeM no BM9CTO B aToM y ane cTano 

A Torna B yane 34 -3 + 4 Mbl CMOrnH npOHHTerpHpOB8Tb no BC9M HanpaBn9RHl!M 

p 
8 

H p 
4 

• 'ITO nano aoaMoJKaocTb aaMeHHTb .dp 8 dp 4 aa s 2 ( 34 • . 3. 4 l . Oc-

Tanoch TOnbKO p8CCT8BHTb nacpcp epeB!lHBnbi B T8KOM IIOpl!JU[e, 'lT06bi npeaenbi HH-

TerpHpOB8HHSI H nOilHfiT9rpan bHbl9 B b !p8JK9HHSI onpenenstnHCb OllH03H8'lHO. 

c e 

pH c. 6 p H c, 7 

17 



CTaHOBBTCH HCHO, KaK IIOCTyiiaTb B 6onee CIIO>KHbiX CIIy'faHX. norrpo5yeM ccjJop-

MynBpOBaTb o5mntt pe~errT. / 

I) EcnH B KaCKane !IpOB3BO!IbHOit CIIO>KHOCTH HB.C BHTepecyeT CIIeKTp MB.CC 

rrapbr 'IB.CTB!l, aano nepBbiM nonroM rrpencTaBHTb ero B BHne uerro'IKH pacrranoa 

aa nae qacTBilhr. HanpBMep, xacKan pnc.Ba rrpencTaai!ITb a BHne 65, a Kacxan 7a- a BHAe 

75. Cne.QyeT o5paTHTb BHHMB.HHe BB. To, 'ITO XB.pB.KTep pa35HeHBH HB. IIBYX'IB.CTH'IBbi& 

pacrrarrbi OIIpenenSieTCH TeM, CIIeKTp KaKolt IIapbi Hac B KOH!le KOH!lOB HBTepecyeT 

( HB. pnc. 6 - rrapbi 79, HB. pHc. 7 - IIB.pb! 7a) • TaK, B rrepBOM KB.CKB.IIe ( pHC. 6) 

Mhr paa5HnB pacnan 5- 6+7+8 aa 5 -6+(7+8), a He Ha 5 -(6+7)+8, rroToMy 'ITO 

XOTeiiH, 'IT05bi IIOIIY'IHIIB.Cb CHTyaUBH0 OTMe'l:eaaaSI .Ha pBc.B TpeyronbHBKOMJ- STO 

II03BOIIHrro rrpHMeHBTb neMMy rrpenhrAymero rraparpacjJa. 

2) Ka>Knolt IIHHBH C rrepeMeHaoli MaccoA ik , T.e. C IIBO.l!Bb!M IIH.Q&KCOM, 

COCTaBneBHbiM H~ BBIIeKCOB MB.CC IIByX 'IaCTHil, i H k , CTaBBTCH B COOTBeTCT-

BHe nucjJcjJepeHuHan dm~ • Oa 5yneT CTOHTb B BHTerpane rr e p-e n c!JaKTopa-

MH, 3aBHCS!mHMH OT m ~k 

3) Ka>KIIOMy Y3IIY CTaBHTCH B COOTBeTCTBBe nucjJcjJepeauHanbHaH cjJopMa (29), 

o5o3HaqaeMaH dp 1 dpl • rne 

H3 y3na ( pHc. 6a, 7B), 

If -BHrreKCbl 'JaCTHJ:t, B hl X 0 II Sl m H X 

4) BbriieiiHIOTCSI Ha CXeMe IIHHHB, OTBeqaJOmHe 'faCTH!laM k , f) 'leA CIIeKTp 

HB.C HHTepecyeT, H IIHHHH, COerrBHHIOmHe STH IIBHBH (pHC, 6a, 7B). 

2 3 <t 

1 

d..pl.,_,clp5 

P n c. 6(a) 

dpldp! 

a~dm~e 
){Pa'{p~ 

ja 6\ 

P a c. 7(a) 

18 

6) B yanax, B KOTOpbLX 

cpopMbr 

cjJopMbl 

dp I dp l 3B.MeHHT 

S 8 (ijk,i,j,ld. 

Hb!X >KBpHb!MH IIHHHSIMH, TO>KE 

B) B ocTarrbBbiX yanax 

IIO 1IpB.BBIIB.M0 ccjJopMyrrBpOBaH 

'l:epea nayxqacTB'IHbre pacrran 

~(2~,2,3)4) 

~ 

~(1,it34)5) 

PHc. Br. B 7r. B Tex KOHe'IH 

caMH pacnan1 

B HTore rre pBbrli KacKan 

S • J dm !a• S 8 ( 234, 2, 3, • 

X S ~ ( 78,7, 8) J dm :b S; 

2 
a J dm 234 S 8 ( 234 , 2 , 3 , 4 



CHblX Cny'lal!X, nonpo6yeM ccjlop-

BC HHTepecyeT CUeKTp MaCe 

B eune ueno'!KU pacnanoe 

> B BHJ:Ie 66 1 a KaCJtaJl 7a- B BJIJl& 

l36BeHBll B8 JlBYX'IaCTB'IBbl& 

B KOHUe KOHUOB HBTepecyeT 

B nepBOM KaCKaAe (puc, 6) 

~ Ha 5-(6+7)+8, UOTOMy 'ITO 

l puc.6 

a. 

T,e. C JlBOliBblM B:JIJleKCOM, 

It 1 CTaBHTCll B COOTBeTCT-

"pane n e ~e n ¢aKTopa-

1¢cjlepeuuuanbaag ¢opMa ( 29), 

'!aCTU!l 1 BblXOJ:IIIWUX 

'!aCTUU8M It 1 f) '!ell crreKTp 

puc. 6e,7e). 

c e 

P u c. 7(e) 

I 
5) B yanaX

1 
B KOTOpblX HMeeTCll 6onbme OJlHOII 8eJKHpHOII nH8HB 1 MO>KHO 

cjlopMbl dp l dp l 3aMe8BTb 8a 5 ~ ( ij, i , j ) , cjlopMbl dp t dp l dp k - 8a 

cjlopMbl 5 a ( ijlt , i, j, It) • KpoMe TOI"0 1 B CaMOM BepXHeM H3 yanoB, o6pa30Ba8-

BblX lKBpBb!MH nH8HliMH1 TOJKe CTaBBTCll 5 2 (puc, 6r, 7r), 

6) B OCTanbBblX yanax CTaBliTCll BMeCTO dp 1 dpl cjlopMbl ~ dm h 2 m kf h 
no npaeunaM, ccjlopMynupoeaH8biM B npeJlbiJlymeM naparpa¢e nnB KacKaAOB, unymux 

'!epea neyx'!aCTH'I8bie pacnaAbl (puc. 6r, 7r) . 

Puc. 6r. u 7r. B Tex KoHe'!HbiX pacnaAHhiX yanax, rne rrocTaeneao 52 HnH 5 8 , 

CaMU pacnaJlbl y>Ke He llOK83aHbl, 

B HTore rre pBbill KacKaJl (puc. 6a) npencTaBUTCll BHTerpanoM 

~ 5 • fdmn
4

5
8 

(234,2,3,4)5 2 (1,234,5) fdm;8 5 2 (5,6,78) x 

(30) 
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B npenenax 

m2+ ma+m, 'S_m284'S_ml-m6' 

m 7 + m 8 'S., m 78 ~ m Ci - m 6 
(31) 

rna+ mbS,mab"S..ms-mg 

2 ± 
m 7 9 G- F ( 7 , 9 , ab , 8 , 78 ) . 

HMnyn&Cbl p 6 , p 6 'lBCTHil 5, 6 H T.n., CTOHWH9 B HHTerpane, Bbi'IHC!IH!OTCH B 

CHCT9M9 liOKOH TeX 'lBCTHil, KOTOpbte HX pOUHnH (ITO CX9M9 65) 
1 

Ha !IpHMep, 

p 9 
V m ~ - ( m 9 - m ab f V m! - ( m 9 + m ab )2 

2m 8 

BTopolf KacKan (pnc, 7a) npencTaBnTcs HHTerpanoM 

S = f dm ; 3 f dm! 6 S 2 (23 , 2 , 3) S 2 ( 45 , 4, 5) S 
2 

(I , 23 , 45) ... 

-+J TT/2 dm~6J 
2m 46 p 4 

dm8
2
9 s2 (89' 8 '9) f __!!/!___ dm 2 ... 

2m
76

p
6 

7a 

f 2 S ( ) f 11/2 2 dm 2 ce, c , c dm Tb 
ce 2m7ap7 

nocne 0'!9BHAHhiX npeo6pa30B8HHH HM99M 

s = 

npenenhi 

TT 8 

16m 
1 

d 2 p 
2 2 P2 p28 f mn fd 2 _s_ f dm23 dm46_m_ ~ ~ m89 m

89 2s 46 n e 

d 2 

f~ fdm
2 ~ Jdm 2 . 

2m7ap 7 ce mce 7b 

m 2 + m 8 ~ m 28 ~ m J - m 4 - m 6 

01 
4 + m 5 ~ m 46 ~ m t - m23 

2 ± . 
m 76 C- F ( 5, 7 , 6, 4, 45 ) 
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(32) 

Mbt yMhlwneaao paao6pa 

aawu npaBnna cpa6oTaJOT H a . 

!Ipome; C liOMOWbiO HBWHX pe 

cneKTpbt nJ06hlx nap qacTnn. 

Tenep& yJKe nerKo paaol 

H3BO!IbHOH C!IOJKHOCTH HBUO Of 

TOpb!X n 1 B03HHK89T B OUHC 

BnpO'l9MI H STO ae CBMbtlf 06D 

~aa6paaa~ H3 Tpex H 6onee B 

'IBMH Mht ae yMeeM cnpasnHTI 

A9!IHpOB8Tb KBCKBA, CneKTp ~ 

B9TBelf KBCKana, Bblp8lK89TCSI 

9THX llBYX B9TBelf HH 6paTb, 

npaBI!!IB 06p8W9HI!SI C KE 

Mbt ewe paa noBTOpHM 11x B r 

nyCTb B K8CK8A9 (pi!C, 

cnetlyJOmeM nop!!AKe: I) nenae 

yane nll~~epeanRan&HyJO ~opM) 

nocneaoBaTen&aocT& pacnaaoB, 

3) B yanax, rne cxonHTCSI 6on 

B8Hil9 no KOHUB, TO 9CTb 38ME 



(31) 

l!HTerpane, Bb1'Il1CnsiJOTCH B 

cxeMe 6 6 ), HarrpuMep, 

---2-

+ mab) 

3nOM 

3,45) .. 

- dm 2 -+ 
Po 7a 

(32) 

m 8 + m g 'S.. m 89 ~ m 6- m a 

2 + 
m 

7 
a G- F - ( 7, a, 89, 5, 75), 

m + me ~ m oe ~ m a - m b 
(33) 

2 + 
m Tb ~ F - ( 7, b , ce , a, 7a). 

Mbt yMbtwneaao paao6pann cTon& cnO>KHbte xacKBilbi, 'IT06bt y6ellHTbCH, 'ITO 

Hallin npaBnna cpa6oTaiOT H aAec&. KacxaAbt, BCTpe'IaiOmnecH Ha rrpaKTHKe, MHoro 

rrpome; C llOMOWbiO HalliHX penenTOB llflH HHX nerKO nony'IaiOTCH B KBanpaTypax 

cneKTpbl fli06blX nap 'IBCTHU. 

8. CneKTpbi rpynn H3 o 'IBCT!fil (o >2) 

Tenepb y>Ke nerKo paao5paTh caMbtl!: o6mal!: cnyqal!:, Korna s xacKane npo-

H3BOflbHOl!: CflO>KHOCTH H81l0 onpenenHTb cneKTp rpynnbiH3 o 'IBCTHU, H3 'II!Cna KO-

TOpb!X o 1 B03HHKaeT B OllHOli B9TBH KaCKalla, o 2 - B llpyroli ( o I+ o 2 = o ) • 

Bnpo'IeM
1 

n aTO He caMbtli o6m11ii cnyqal!:: MO>KeT oKaaaTbCH, 'ITO rpynna qacTIIU 

* Ha6paHa * H3 TpeX H 5onee BeTBeli KBCKBilB ( o 1 + o 2 + o3 "' o ) • C TBKH MH 381la 

'18MH Mbl He yMeeM cnpaBn!!TbCII 8H8flHTH'IeCKH, 31leCb noKa OCTaeTC!I TOflbKO MO-

AennpoBaTh xacKaA. CneKTp >Ke Mace rpynnbt qacTnn, B3HTbtX TOnhKO aa ll B y X 

BeTBel!: KBCKalla, Bbtpa>KaeTC!I B KBallpaTypax BCerllB, no CKOflb!Q' 5bt qaCTHU H3 

STHX llBYX BeTBel!: HH 6paTb . 

ITpaBnna o5pameHHH c KacKBilBMH aAeCb Te >Ke, 'ITO H B npellb11lymeM naparpa~e. 

Mbt ewe pa3 noB;opHM HX B npHMeHeHHH K AOCTaTO'IHO CflO>KHOMy KaCKally. 

ITycTb B KaCKBile (puc. Sa) Hac HHTepecyeT cneKTP rn;3,8V • nel!:CTByeM B 

cnetJ.yiOWGM nop!!llK9! 1) AenaeM KaCKBil llBYX'!aCTH'IHbiM ( 5); 2) CTBBIIM B Ka>KAOM 

yane llH~~epeHUI!anbHYIO ~OpMy dp 1 dp j ( B) ; >KHpHblMH flHHHHMH OTMe'IaeM 

nocnenoaaTenbHOCTh pacnanos, coeAHBHIOmnx HHTepecytolllyiO Hac rpyrrrry 23,89; 

3) B yanax, rne CXOilHTC!I 60nblll9 OllHOl!: H9>KIIpHOH nHHHH, npOBOilHM IIHTerpHpo-

BBHHe llO KOHUa, TO 9CTb aaMeH!IeM dp 1 dp j aa s 2 ; T O >Ke nenaeM B ca-
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MOM BepxHeM yane, lf3 KOTOpOrO BbiXOl:{HT aBe )J{HpHbJe nHHHH ( r) i 4) B OCTanbHbiX 

yanax ITpHMeHHeM n9MMy, TO e CTb BMeCTO dp I dp l CT8Bl!M ~2 17 2 dm 2 

m lk Pt IJ 

1 

7 

8 
9 

(a) (OJ 

( 2) 

1 
dpJ3 dp., 
~ dp5dpo 

6~dm~1 

~
dp _j ~ """ -' 0! \ a 8:J 'LPa ~np6dp1 

ao d 
6 

?' 
r8 P9 

9 

( t) 
j 

sl (r,z:;, ") 
~dm 2 

>:..'~" R3fi 6"". mf1 
'\"-- Jr/z Sz(61A 1) 
a 2 m clml 

s. (B9_s,9; n5f5 238'j 

(fj) 

p lf c . 8 

B HTore ITon y qaeM 

S = J dm :a S 2 ( I , 23, 4 ) S 2 ( 23, 2, 3) J dm :
7 

S 
2 

( 67, 6, 7 ) ... 

-+ J~ dm
2 

Jdm 2 S (89,8,9lf 17/ 2 
2m I p 4 23,5 89 2 2m 28,5Po 

dm
2 
23 89 

(34) 

HnH nocne npeo6paaoBBHHi% ! 

s 5 d 2 
17 fJm2 p2 Jdm2 p6 J m23,5 

--2- 23-- 67-- ----
4'" 1 m28 '"67 211123.6 P6 

Jdm
2 ~Jdmia 89 
89 m89 ( 35) 
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B npeaenax 

m~ 

me 

~ 
m~ 

m8 

m: 

llo CIIX nop Mbl BCIOl1Y 

CllpoaaHHbiMH. HH'ITO He Men 

lKHBymHx peaoaaacoa: ecnH 1 

p83M838H8 ITO H3B9CTHOMY 3 . 

f r ( m ~ ) dm ~ ITepen 

Mo)J{eT noKaaaTbCH, 'I'N 

HbiMH pacnaaaMH (§2) H np1 

( §3) 1 qepecqyp cnolKHbl, lleAc 

Ha nayxqacTH'IHbiX paciTaaoa, 

6biX KBCKBllOB, anropHTM C'IE 

BCerna MO)J{HO !18Th 8H&nHTH' 

1, nyCTb B pacnaae 

2 
cneKTP "'ArTTT B npeaiTon 

neHa p8BHOM9pHO, CneayH IT~ 

( pHC, 9) H ITHIU9M 

s: s2 (1,2 , 3) fdm;5 s 
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nHHIIH ( I') ; 4) B OCT a nbHbiX 

CTaB HM ~ dm 2 
2mtk Pt IJ 

( t ) 

; • 7) ... 

d 2 
m23 89 1 

(34) 

J dm 2 p 8 J dm 2 
89 -- 23 89 

m89 (35) 

B npenenax 

2 ± 
m 2&, 

0
!;; F ( 23 , 5, 67 , 4, 1), 

(36) 

Jlo CBX nop Mbl BCIOllY C'lRTa/IB M8CCbi B03HIIKaiOWHX B KaCK8Jl9 'l8CTHn cjlnK

CBpOB8HHbiMB. HB'lTO He MemaeT, onHaKo, y'leCTb paaMaaaauocTb Mace KopoTKo-

lKRBymBX pe30H8RCOB: eCnB M8CC8 H9lrOTOpOI! 'laCTIIUbl i , BXOllliWell B K8CK8Jl 0 

pa3M838R8 UO B3B9CTROMY 38KOHY r ( m ~ ) TO HAJlO BB9CTB BHTerpan 

jr(m~ )dm~ nepeJl T9MH BHTerpanaMH, KyAa BXOJlHT m~. 

§ 4. n p II M e p bl 

MoJKeT noKaaaTbCll, 'ITO BRTerpanbr, soaanKaiOmHe B Ka cKallax c Tpex'laCTB'I

HbiMII pacnanaMB (§2) 11 npH pacqeTe cnexTpoB Mace 6onee qeM nsyx '18CTHU 

(§3)
1

qepec'lyp CnOlK!Ibi. Jlei!CTBHTenbRO, B OTnH'IHe OT KaCK a llOB §},COCTOliWHX 

na ABYX'IaCTH'IHbiX pacnanos, anec& He ynaeTcH llaTb o 6 mwi1, n;pnronabrll Jlnll ni0-

6biX KaCKaJlOB, anropHTM C'I9T8 H8 3BM. 0JlHaKO B npaKTH'I9CKII BalKHblX cny'laliX 

Bcerlla MOJKHO llaTb aaanBTB'Iecxoe pemeHHe. BoT nsa npHMepa. 

1. nycTb B pacn8)le X .. A~ 4 5 6 HaC HHTepecyeT, KaKOB 6yJleT 
I 2L-IrfTfT 

B npennonoJKeHHH, 'ITO AHarpaMMa .llannua cneKTP 
2 

ID AlrfT 
TJ -Meaoua aace-

neaa p a suoMepuo. Cnenyll npaBnnaM §2, qep"I:HM nocnelloBaTen bHOCTb llHarpaMM 

( pnc. 9) H UHW9M 

23 

dm 
2 
245 



6 
6 

5:J(H,4,5) 

P H c. 9 

B rrpenenax 

m 4 + m 6 s_ m 4 6 s_ m 3 - m 6 , 

2 ± 2 2 
m 24 ~ <;;;. F ( 2, 45, 6, 3, I) ;: m 1 + m

6 
+ 2w I W 

6 
:!: 2p I p

6 
, 

(38) 

WI = 
2 2 2 

m 1 + m 8 - m2 

2m
3 

w6 

2 2 2 
ma+m6 - m.C6 

2m 3 

rne 

06naCTb HHTerpRpOBBHRH 1 B 38BRCHMOCTB OT COOTHOlli€HRH M8CC
1 

orpaHHqeaa Ha 

puc. 10 nu6o nuaueA I, nu6o nuaueA 2. CrreKTp 

M8Hhl IIOpHliK8 HHTerpHpOB8HRH 
2 

m2~s 

€ 

a 

Q 
;G -- -T---

~ (m-,+m5 ) {m,-m,f 
p H c. lQ 

24 

2 

m A"" 

2 
m4s 

rronyqRTCH rrocne rrepe -

S "a b 
R B;;;T f d: 

I a 

t:fTo6bl HSilTB I± aano HBil'l , 
(p. + p ~ +p al2 

± 2 2 
I a m a + m 6 - 2cu 8 

HHTerparr a nec& 6epeTcH, oa 

2 
cp(m"")a m 

"" 
. I 2 • 
ym7T7T 

0KOHqaTenbHO BMeeM: CIIeKTJ 

B BHYTPB HHX paBeH 

dN 

dm Amr 

2. Llpyroft IIpBMep: B B 

crreKTp Mace + - + 
" " e 



(38 ) 

2 2 
m 6 -m o45 

ma 

JeHHH Mace, orpaHH"!eaa aa 

nony"'HTCH nocne nepe-
. TTTT 

,+ 
a b ~ 

S • ~ f dm~u f dm~ 

"" ml a 
max[(m 4 +m~l~.r-J 

1JT06bl aai!TB f ± BBltO aai!TII 9KCTpeMyM ( p 4 + p ~ )
2 

npB 38ltBHHblX , 
( P 4 + P ~ + P 6 ) 2 ~ m : ' ( P 2 + P a ) 

2 ~ m ~ ( P 2 + P 4 + P 6 ) 

2 

= m ~ 4~ 

HaTerpan 3lt9Cb 6epeTcH, oa paaea 

cp(m 2 )am ym~ -4m
2 

.;...4m
2
rrln 

mr rrfT rrtr 11 

0KOH"'BT9nbHO BM99M: cneKTp ( H9HOpMHpOB8Hilblil) 

B BHyTpB Hl'IX paBeH 

2m rr 

~ 
m/\rm 

4m
2 
TT 

3aKn~qea B n penenax 

dN <l> ( f + ) - <l> ( max [ f - , 4 m ~ ] ) . dm2 = 
(39) 

1\rm 

K 0 .. TT +" -~ 0 5 6 7 y3 H8 Tb 
I 2 3 L. e + e - y 2. Llpyrol\ npaMep: B B03MOlKHOM pacnane 

cneKTP Mace 
LlHarpaMMa pacnana 3necb TaKoBa 

7 

25 



3Ha'IHT, HHTerpan COCTOHHHA pasea 

f 2 2 f TT/2 2 S = dm 28 S 2 (23,2,3)S 2 (1,23,4)fdm
56

S
2

(56,5,6) -dm 

2m! p• 2856 

,. 
"'---

4m 2 

K 

J dm
2 ·~ ~ J dm 2 ~ J --'!!!._ dm 2 

28 m28 m 1 56 m
56 

2m 
1 

p 
4 

2856 

2 4m~ 2 
fdm yl- ~ J dm 

117T m ee 

"" 
4m : 2 
-- fdm TT7T ee m 

yl -

B npenenax 

2m < m < m -m,o "-""-K 1 

2m 8 'S_ m
88 

S m
77

o
1 

± 2 ( - ) m;;, •• ~ F (23,56,7,4,1) = mK -2 <liK + PK <lly 

rne 

w 
K 

m~ + m!o- m~ 
2m, 0 

w 
y 

2 2 
m,o- mee 

2m" o 

lfT06bt OTCJOna HaATH cneKTp B 
m rnree aano nnH Ka)f(J:IoA napbi 

Bbi'IHCnHTb cneKTp m ""•• H CRO)f(HTb STH c neKTpb! C BeCSMH 

(1-4m
2 

/m
2 )~0-4m 2 /m 2 )~ 

77 "" e ee 

(40) 

(41) 

2 
m 

"" 
m2 .. 

Mo)I<HO na>t<e yqecTb ToT !f>aKT, 'ITo napa 
e + e- po)f(J:IaeTcg Ha BHpTyanhaoro y 

KBaHTa , BHOCH B MaTpH'IHbiA SneMeHT nORIOCHOli 'IReH 

B Beca BOAneT no6aBO'IHbtA QJaKTOp 

26 

m-4 .. -· m 

Ho MO)f(f!O cneKTp 

OT sToro 'Inena 
2 

m mr ee B bi'IHC-

nHTb H aaanHTH'IeCKH. 

eCTb npHMaH nHHHH (pi 

H no m2 

rne 

.. 
2 

m3f:n•e 

m'r_ ____ _ 
K 

4~~0 
(a. 

• 
S m -"- J dm2 V 

4m
2 

"" 
K 

F min non)"laeTCH H~ 

f;j 

0 6naCTb HHTerpHpOBBHHI 

Tenepb caosa MeaHeM n 

rne 

S -= rr .C m2 
4;;;2 rdm2 

K m~ m 

2 
mo 



I J 
rr/2 2 ---dm 

2m
1 

p
4 

2806 

106 

J dm~•• 

... y 

2 
,- m --·-·-

AnSI K8JK.QOI! napbl 

:Tpbl C B9C8MH 

(40) 

(41) 

2 
m 

"" 

19TCSI H3 BHpTyanbHOro y 

m -· OT STOro qneaa 

> cneKTp m~ee Bbl'IHC -

nHTb H aaanHTH'IecKH. 3aBHCHMOCTb F ± OT m :. npH ITOCTOSIHHOM m ~ 
eCTb npSIM8Sl nHHHSI ( pHC. 11,a) • nepeCT8BHM M9CT8MH HHTerpHpOB8HH9 no m;, 00 

H no m
2 .. 

(o.) (o) 

p H C. 11 

a 

06naCTb HHTerpHpOBBHHSI n o 
HM99T BHA 1 K8K H8 pHC. 11 6. 

Tenepb CHOB8 M9HSI9M n o pSIAOK HBTerpHpOB8RHB! 

s ~ (42) 

rne 

4m~ 
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a ¢ + - peUJeane ypaaaeanR 

OTHOCHTenbHO 2 
mmr 

2 ( ) m 1T 
m K - 2 c.JK + pK -2-

a HMeaao: 

¢ + = 2 
m =·· + m2 -

1T 

2 =m =·· 

m 2 m 2 
K 1T 

m2- m2 
K 177Tee 

Ll BOtlHOA HHTerpan, CTOHUJHA B ( 42) BCnea aa dm~oe 

HbiX Mace Oa Hao6paJKea aa pnc, 12 • m 
m7ee 

§ 5, 3 a K n 10 q e H n e 

aacT CITeKTp 9¢¢eKTHB-

PeuerrTbi, npHBeAeBBbie B aToA pa60T~J, noaaonRJOT eaHHoo6pa3HbiM nyTeM 

llpHCTyiTaTb K paC'l:eTy CUeKTpOB 9¢¢eKTHBHb!X Mace B BeCbMa CllOlKH biX KacKa

AaX, C HX ITOMOUibiO, KpOMe Bbl'l:HCileHHH tPOHa pe30HaHCOB, MOJKHO pelllaTb H Apy

ryJO, 6onee rrpocTyJO aaAaqy: Bbi'l:Hcneaue rrpeaenoa, KOTOpbie orpaRH'IHBaiOT B 

TaKOM-TO Kacxaae Macey TaKOA-TO rpyiTITbl 'l:aCTHU (Ami llOny'leHHSI OTBeTa 

AOCTaTO'IHO Bbl'IHCITHTb rrpeaenbi HHTerpHpOBaHHSI B HaUJHX HHTerpanax ). fl0 3TOMy 

Mbl He OCTaHaBilHBanHCb Ha HeA OC06o, XOTSI HMeHHO OHa AOITJKHa B rrepByiO O'!e-

peab peUJaTbCSI , KO!"'Aa CYAHT 0 B03MOJKHOM BITHSIHHH OAHOT'O HHTerpana Ha Apyro A, 

KaKHM 6bi CITOlKHbiM HH 6bin KacKaA, paC'l:eT rrocneAOB8TenbHOCTH tPYHKUHti F ± 

BBe,[leHHb!X HaMil, OTBeTI!T Ha BOnpoc 0 rpaHHUax H3MeHeHHSI 9¢¢eKTHBHOA MaCChi 

TOA HllH HHOI\ rpyrrnbi 'l:aCTHU, 

n H T e p a T y p 8 

1. LVI. Ko11bmoa,:>K3T¢, ~ 1426 ( 1958); 1g 1091 ( 1960). 

2 . B.E. KoMonoBa, r.VI. KorrbiilOB, flperrpi!HT OVIH11,· P-2027, Lly6aa, 1965. 

3. LVI. KorrbiiTOB, :>K3T¢, :W, 2063 ( 1964). 

4 . LVI. K ollbmoa, flpenpHHT OVIHVI, P1-304.8, Lly6aa , 1966, 
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5. r.VI. KorrbinOB. flpenp!!HT 011HVI, p 1-3049, Lly6aa, 1966. 

6. B aa 10a-4aa, K!!M XII VIa, E.H. KnaAHHUKaH, r.l1. KorrbiiTOB, A .A.Kyaaen oa, 

H.H. M enbanxoaa , Hryea Llua Tbi, E.C. CoxonoBa. flperrpnHT 011HVI, P
Lly6aa , 1964; T pyAbi XII MeJKAyaapoaaoa Koatjlepeanan no <PnaaKe BbiCOKio 
aaeprnA, Lly6aa , 1964 r., T.1,cTp.615. 

PHc. 12. 

PyxorrHcb rrocTyrrHna B H3AaTenhcKnA oTaen 
9 tjJeBpanSI 1967 r. 

r-.-or-~~-~--.---r-.----r--

fO• ··- --

If* 'I 

( OTC'IHTbiBaeMbie OT CyMMbl Mace UOKOll) : 
K -+TT+TT-17° ;2) TO JKe C yqeTOM no 

nJOcaoro qneaa; l.e+e-y 

CneKTpbi atjltjJeKTHBHbiX Mace 
1) " + TT- e+e-:: B pacnaae 

3) 1T+TT-1T+TT ~ -B pacrraae X -+ TT+TT-1] + 
.._TT TT-TTO 

PacC'!IITaHbi no tjlopMynaM THrra (40). HopMHpoBaHbi aa 1. 
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dm~ee Jl8CT cneKTp 3cjlcjleKTHB-

:. 12 • 

03BOrrHJOT e)lBH006p83HbiM nyTeM 

MSCC B BeCbMS CrrOJKHbiX KSCKS-

pe30H8HCOB, MOJKHO peiiiSTb H llpy-

enoB, KOTOpb!e orpSHH'IH!lSIOT B 

:::THU (JlnH llOny'le!IBSI OTBeTa 

Ill B HSIIIHX HHTerpanax).noaTOMy 

MeHHO OH8 JlOrrlKHS B nepByJO oqe-

IHHHH OJlHOrO BHTerpana HS Apyrol!. 

>cneaoBaTenbHOCTH cjlyHKUBl! F ± 

SX H3MeHeHHH acjlcjleKTHBHOl! MSCCbl 

1091 ( 1980). 

HHH, P-2027, lly6aa, 1965. 

,y6aa, 1966. 

5. r.H. KonbinOB . npenpHHT OHHYI, P1-3049, lly6aa, 1986. 

6. Baa 10a-4aa, KHM Xn Ha, E.H. KnaAHHUKSH, r.H. KonbmOB, A.A.KyaaenoB, 
H.H. MenbHHKOBS, Hryea nna Tbi, E.C. CoKonoBa. npenpHHT OHHH, P-1615, 
lly6aa, 1964; TpyJlbi ·XII MeJK.Qyaapot:~aol! Koacjlepeaunn no cjlnanKe BbiCOKHX 

aaeprnl!, lly6aa, 1964 r., T.1,cTp.615. 

PyKonHCb nocTynana B H3JlSTenbcKBl! oTaen 
9 cjleBpanH 1967 r. 

Pac. 12. CneKTpbl acjlcjleKTHBHbiX MSCC ( OTC'IHTbiB8eMbie OT cyMMbl MSCC ITOKOH): 
1) rr+rr-e+e-:: B pacnaae K -+7T+rr-rr 0 '2) TO JKe c yqeToM no-

l..e+e-y' 
nJOcaoro qneaa; 
3) "+"-"+"~ ·B pacna.Qe X-+ "+"-Tf 

"'-"+"-"0 
Pacc'IHTSHbi no cjlopMynaM THna (40). HopMnpoBSHbi aa 1. 
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