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T Ke6y •1aaa ct>.r. P2-3931 

0 C!IeKTpe Y • KB8HTOB B peaKU IH! IT - p -+ 77- py 

PaccMa TpuaaeTCSI crreKT p y - KBa HToe, H3nyqa eMbi X rrpH "-P - p ac c e-

SIHnn , A pa MKa x Moaenu , pa3BHToii paHee . B bPnrcnSieTc SI HHTep¢ epeHUHSI rro n !Oc-

11!.1'{ n na r paMM H OUeHHB8E' TCSI liOrpellJ HOC Th liO!I!OCHOr'O !IpH 6 !IHlKeHHSI, 

npe np11HT 06beA11He HHOr'O l1HCTI1TYT8 H,nepHbiX l1CCJieAOB8HHti . 

,.ay6Ha, 1968 . 

~--------------------------------------
T k e buc h a v a F .G . P 2- 393 1 

On the Y- Qua nta Spectrum in the Reaction rr-p ... rpy 

T'he y -qua nta s p ec tt·um, which i s emitte d a t rr- p- s c a ttering 

i s b e ing c ons idered w ith i n the prE~viously devel oped m o del. Interfe-

I'en ce o f the p o l e diagr a m s Lo; being calcula te d and the pol e a p p r o xi-

B pa6oTax1 2-4/ np 

UJIJI 

noK838HO, qTQ ami lKeCTl 

CM8 Tpl!B3eMylO peaKUHlO I 

H MOLle t\CTBJ!e ( !lH8f' paM Ml 

TOpM03HOe H3nyqeHJie TT 

peaynhT8TOB BhlqJICneHH I 

HOB, nonyqeHHOf'O 9KCITep 

uecca 

rna tio n e rro r i s est ima te d . 1 1 KOTopaH CBH38H8 c umpll 

Preprint . .Joint Institute for Nuclear Research. 
Dubna, 1968 

OaHaKo B pa6oTaxl : 

MBMH E 11 B, qTo orpaHil 

cpaaaea11e c aKcnepl!Mea· 

ll!IH Tex C06biTJit\ pea KUJI : 

BhJWaeT 160 M a a. npH a· 

aoe n o nHarpaMMe E, p • 

llH8rp8MMOt\, T8 K Jl ee H 

BOllH!IJICh B ITO!I lOCHOM IT 



B pa6oTax12-4/ rrpeano>KeH MexaHH3M HcrrycKaHHSI y -KBBHTOB a peaK-

UHH 

" + p -+ y +" + P• (A) 

noK838HO, 'ITO AnSI >KeCTKOrO J.l3nyqeHHSI H8~6onee cymeCTBeHHbiA BKn8ll B pac

CM8TpHB3eMyJO pe8KUHIO BHOCSIT IIOnJOCH8SI llH8rpaMM8, COllep>KamaSI y-3" -B38 -

11MOlleHCTBHe ( rmarpaMMa A pH c. 1), 11 AHarpaMMbi, oiiHCbiBa 10m11e .. 'IHCToe" 

TopM03HOe H3nyqeHHe " -Me3oHoB (aHarpaMMbi E 11 B pHc . 1). ¥13 cpaaHeHHSI 

pe3ynbT8TOB Bbi'IHCneHHH IIO 3TOH MOAenH C >KeCTKOtl: '18CTb!O CIIeKTpa cjJOTO

HOB, rronyqeHHOrO 3KCIIepHMeHT8nbH0/ 1/, IIpOH3BelleH8 OUeHK8 KOHCT8HTbl IIpO-

uecca 

(E) 

KOTOp8SI CBSI38H8 C ll!HpHHOtl: p-+" y- paCII8l18 /5/ • 

0AH8KO B pa6oTax/2-4/ He Y'IHTbiB8nacb HHTepcpepeHUHSI Me)I(J:{y llH8rpaM

M8MH E 11 B, 'ITO orpaHH'IHBaeT o6naCTb rrpHMeHHMOCTH MoaenH, rrocKonbKy 

Cp8BHeHHe C 3KCIIepHMeHT8nbHblMH l18HHb!MH B 3TOM cnyqae B03MO>KHO TOnbKO 

AnSI Tex C06biTHtl: peaKUHH (A), B KOTOpb!X 3HeprHSI y -KB8HT8 B C.U.H. rrpe

Bblll18eT 160 M as. npH 3THX 3HeprHSIX llHcjlcjlepeHUH8nbHOe ceqeHHe, Bb!'IHCneH

HOe rro AHarpaMMe E, pe3KO rraJlaeT, rroaToMy MO>KHO rrpeHe6pe'lb KBK aTotl: 

tmarpaMMotl:, T BK 11 ee HHTepcjlepeHuHeti c tmarpaMMotl: B. Bbi"!HcneHHSI rrpo

BOJlHnHcb B IIOnJOCHOM IIpH6nH>KeHHH 0 TO'IHOCTb KOTOpOrO He oueHHBanacb • 
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Pil e . I . nolliOCHbie /lllarpaMMbi , ll810IUHe H8H6onee cywecTBeHHbiH BK/18/l 

e >KeCTKoe II31lY'!eHHe . CnnoUJHbiMH llHHHHMH o6o3HaYeHbi HYKilOHbi , 

BOilHliCTbiMH - cPOTOHbi , nyHKTHpHbiMH T1 - Me3 0Hbl . 

4 

4T06 hi pacwRpHTl: 

aH¢¢8p8HUH8IlbH08 C8'!E 

UHH. B bl'iHT 8ll p83ynbTl 

aRarpaMMhi A B rrpou8 

qTQ Il03BOIIHT C 6on1 

l..JTo6 bi orrp8a8nH 

ToqaocTb rronrocaoro 

8MIIIIHTyahl p88KUHH 

IIOaCT8BIIll8TCll C8q8HHE 

Hb!M IIpi16IIH:>K8HH8M, a 

Toqao,To HY:>KHO rrponon: 

IIOB8pXHOCTb H B p83IIO 

naroJUR8 BKnan rrpH aaHJ 

HHeT BhiqHcneHHH, 8CnH 

B o6nacTH pe3oHaHca ~ 

HHB8ll pe3yiibT8T C B b iqJ 

3TOrO IIpH6nH:>K8HHll. 0TJ 

HO IIp03KCTp8IIOII11pOB8T 

ToqHoCTb rronrocaoro rr~ 

3THM )1{8 IIpH8MC 

OHHhiX qn8HOB. B rronroc 

UHID, pacqEiT )1{8 C IIpHI 

D0 3TOMy, BbJqHCIIllll HH 

Mhi cyaHM o 88 ponH rr 

Hy:>KHO OTM8THTb, 

B H8M8CCOBOi! IlQB8pXHO 

BHCllT TOIIbKO OT 3H8pr 

Ba:>KHhiM HBIIH8TCH 

B H8M8CCOBOH IIOB8pXHO 

IIpOCTp8HCTB8 H838BHCH 



-

/ 

!eC TBeHHbiH BKn81l 

~03 H8Ye Hhl HyKnOHhl, 

lOHbl . 

YTo6bi pacwHpHTh o6nacTh npHMeHHMOCTH MonenH, Heo6xollHMO Bbl'mcnHTh 

llH$¢epeHuHanhHoe ceqeHHe no nHarpaMMaM E H B c y~~TOM HX HHTep~epeH

UHH. Bbi~HT8SI pe3ynhT8T H3 :3KCnepHMeHT8nhHOti KpHBOti, MO)f(HO nony~HTh BKn8Jl 

llHarpaMMbi A B npouecc (A) B wHpOKOM HHTepBane HMnynhCOB y -KB8HTOB, 

~TO n03BOnHT C 6onhWeti TO~HOCTh~ onpenenHTh KOHCT8HTY npouecca (E), 

YTo6hl onpenenHTh norpewHoCTh B peGynhTaTax, Heo6xollHMO oueHHTh 

TO'lHOCTh non~CHOrO npH6nH)f(eHHSI 0 npH KOTOpOM BMeCTO KB8Jlp8T8 MOJlyn.SI 

8MnnHTYilhl pe8KUHH 

rr ( BHpTyanhHhiti) + p-+ rr + p 

noncTaBnSieTCSI ceqeHHe peanhHOro npouecca, EcnH He nonh30B8ThCSI non~c-

HbiM IIpH6nH)f(eHHeM, a IIOIIbiT8ThCSI yqeCTh BHpTyanhHOCTh rr -Me3oHa 6onee 

-B38HMOJletiCTBHSI B HeMaCCOBy~ 

noBepXHOCTh H B pa3nO)f(eHHH no 1I8pUH8nhHbiM 8MnnHTYil8M y~eCTh BC'@! <!Ja3bl 0 

Jl8IOWHe BKn8Jl npH Jl8HHOti :3HeprHH, 0JlH8KO T8K8.SI npoue11yypa CHnhHO ycnO)f( 

HSieT Bbl'IHCneHHSI, ecnH :3HeprHSI fT N - 38HMOAetiCTBHSI He 6nH3K8 K pe30H8HCHO H, 

B o6nacTH peGoHaHca *e MO*HO orpaHH~HTbCSI HecKonhKHMH <!JaGaMH H, cpaB

HHBaSI pe3ynbT8T C Bbl'lHCneHHSIMH B IIOnJOCHOM npH6nH)f(eHHH, OUeHHTh TO'lHOCTb 

:3TOrO 1IpH6nH)f(eHHSI, 0THOWeHHe Ce'!eHHt\
1 

paCC'lHT8HHb!X llBYMSI CIIOC068MH, MO)f(

HO 1Ip0:3KCTpanonHpOB8Th K SHeprHSIM B Hepe30H8HCHOti o6n8CTH 0 T,e, OUeHHTh 

TO~HOCTh non~CHOro npH6nH)f(eHH.SI npH :3THX S HeprHSIX, 

3THM )f(e IIpHeMOM Mbl nonh3yeMCSI H npH Bbl'lHCneHHH HHTep~epeHUH

OHHbiX qneHoB, B nonJOCHOM npH6nH*eHHH HeB03MO)f(HO pacc~HT8Th HHTep~epeH

UHJO, pacqeT )f(e C npHBne~eHHeM <!JaG 38TpyllHeH B Hepe30H8HCHOti o6naCTH, 

f10:3TOMy, Bbi'lHCnSISI HHTep<!JepeHUH~ npH 9 HeprHSIX 0 6nH3KHX K pe30H8HCHOti , 

Mhl cyllHM o ee ponH rrpH npyrHx 9HeprHSIX, 

Hy)f(HO oTMeTHTh, ~To paccMaTpHBaSI aMnnHTYilY rr N - B38HMOJleticTBHSI 

B HeM8CCOBOti nqBepxHOCTH 0 Mbl 0 O}lH8K0 0 C'!HT8eM, 'ITO <!Ja3bl pacceSIHH.SI 38-

BHCSIT TOnhKO OT SHeprHH/8/ , 

Ba)f(Hb!M SIBnSieTCSI Bonpoc o cTpyKType aMrrnHTYilbi rr N -B3aHMolleticTBHSI 

B HeM8CCOBOti noaepXHOCTH, f1pH peanhHOM npouecce B 06bi~HOM CnHHOBOM 

npocTp8HCTBe He38BHCHMb!X 8MnnHTyll JlBe: 

5 



.. 
T =-A+ 

q 1 + q :1 
B • 

2 

rne qt H q 2 - qeTbipex-HMITynhCbl Me30H0Bo npH HBnH'IHH BHpTyanbHOrO Me-

30HB, HcrrycKaJOmero y -KBBHT, A H B HYlKHO 6paTb B HeMaccoBoli rroBepxHo

CTH, T.e. OHH 6yAyT 38BHCeTb He TOnhKO OT ::meprHH H yrna pacceSIHHSI, HO H 

oT npyrHx nepeMeHHhiX, orrpeneneHHbiX HH)I(e . B 3TOM cnyqae T 3aiTHllleTCSI 

B BHAe 

T =-A+ ql +~ll±k 
2 

B . 

3HBK rrepeA qeTbipeX-HMITynhCOM cpoTOH8 k 38BHCHT OT TOrO, K8KOJ% 

H3 Me30HOB - H8'18nhHbiJ% HnH KOHe'IHbiH SIBnSieTCSI BHpTyanbHbiMo t.:fHcno He38-

BHCHMbiX 8MllnHTYA He MeHSieTCSio 

4HcneHHbie pacqeTbl rrpoBOAHflHCb H8MH AnSI KHHeTH'IeCKHX 3HeprHH 7T -Me-

30HOB B na6. cHcTeMe: 160, 190, 220, 250, 280, 310, 340 MaB. PacnpeneneHHf! 

ITO HMITynhCBM cpoTOHOB rrpeACTllBneHbl H8 pHC. 2 H 3. 3TH KpHBbie COOTBeT

CTBYIOT AH a rpaMMBM E H B pHc. 1. 

Ha pH C. 3 rrpencTaBneHa KpHB8f! nnsr E "= 340 M 3B. npH 3TOH 3Hep-

rHH "-Me3oHOB 6bm BhlllOnHeH aKcrrepHMeHT T.ll.EnoxHHueBoA H ap./1,9/. 

KopHAOP COOTBeTCTByeT OIUH6K8M ceqeHHSI yrrpyroro ff N -paccef!HIISI. 

0TMeTHM, 'ITO B AHarpaMMe B aMnnHTyaa rr N - aaaHMoaeiiCTBHSI 

38BHCHT 01' rronHOH 3HeprHH B C .U.H. CT8nKHB8101UHXCSI '18CTHU W, B TO BpeMf! 

K8K 3T8 8MllnHTYA8 B AH8rp8MMe 6 38BHCHT OT nonHOH ::meprHH W KOHeq

HbiX rr -Me30H8 H llpOTOH8 B HX c.u.M. nocKOnhKy W 38BHCHT OT HMrrynh-

CB !jJOTOH8 W= [ W (W -2Jd) ~ TO AnSI M8KCHM8nhHbiX 3HaqeHHH Jr. 3H8'1eHHe 

ru Bb!XOAHT H3 o6naCTH pe30H8HC8 1 rae cymecTBeHHbiH BKnBA B 1T N -B38-

HMOAeHCTBHe ABIOT S -cOCTOf!HHfl. 0AH8KO KpHB8f! pacrrpeneneHHSI llO HMnynb

C8M cpOTOHOB nanaeT HBCTOnbKO 6biCTpO, 'ITO yqeT S -cOCTOSIHHH cpaKTH'IeCKH 

He H3MeHSieT ee, ll03TOMY B ¢JopMynax Mbl 6yJleM orpaHH'IHB8TbCSI ( 3.3) cpa-

a oil. 

6 

l 

') 

()6 ( M6H 1 
0 K LJ!ft(Ma~~ 

0,3 

0,2 

q1 

Qj::3<.o 
M~C 

GJ,,~;\ 

I M~( ()li:300\ 

Puc. 2. llncl><l>ep 
H8 'i8 flb 



nHqHH BHpTyanbHOrO Me 

B HeMaCCOBO~ llOBepXHO-

H yrna paCCeRHHR 0 HO H 

M cnyqae T 3anHweTcR 

B . 

38BHCHT OT TOrO, K8KO~ 

TyanbHbTM. 'i:Hcno He3a-

THqecKHX 3HeprHH 1T -Me-

340 M3B. PacnpeaeneHHR 

I. 3TH KpHBbTe COOTBeT-

~a M3B. npH 3ToH 3Hep-

3noxHHueBol!: H np. / 1,91. 

·o rr N -pacceRHI!R. 

"N - B3aHMoneticTBHR 

S1 qaCTHU W, B TO BpeMR 

nHOfi 3HeprHH CLI KOHeq-

~ 38BHCHT OT HMnynb-

>IX 3HaqeHHH k 3HaqeHHe 

IHblH BKnan B 1T N -B38-

•cnpeneneHHSI no HMnynh

; -GOCTOSIHH~ ~8KTHqeCKH 

'p8HHqHB8TbCR ( 3.3) ~a-

0,3 

0,2 

q1 

1.5 

PKc. 2 . flmM>epeHUBBnhHbie ceqeHHSt , cooTBeTCTBYIOWHe yKa3aHHbiM 3HeprHsrM 

H81.fBnbHblX a - Me30HOB B na6opaTOpHOA CHCTeMe . 
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CJ6 
'CJK 

l~ 
}"lf (Ms s ) 

0/l 

0.3 

D.2 

qi 

Eli= 340~rt 

40 80 :120 ~60 200 

Puc . 3 . Pacnpeaene HHe no HMnynbcy y - KBa HTOB an R s neprnu rr- Me3oHoa, 
coo r ser r.sy10wen 9KcnepuMeH Ty T.Ll . Enoxmrueso~ H ap. K o puaop 

COOTOeTCTBye T 01lH 16K8M Ce4e HIU I ynpyr oro TT N - p acceRHHSI . 

8 

k'£ (M 9B) 

.llmjJrjJe 

MaTpH'lHbiH aneMeHT ~ 

4 
<kq

1
p 

1 
lsi qp >= -i(27T) 

rae q ,q, ,p, P, - H8'18nl 

TOHB. k -HMITynhC 0 £ p. rrc 

(I) - (I) q-
M = J U(p 1 l[-A +i--

p. p. 

(I) (I) e qp. 
3necb J p. =- (qkl J = ,.,. 

(I) 

J,.,. 
(!) 

H J p. COOTBeTC TI 

" -Me3o. HnH KOHe'IHhl~ 

HHB8pH8HTHhlX rrepeMeHHhl 

x/ 
TionaraeM BCIOAY h = 



'D 

/Hl 3Hepl"H H rT- Me30HOB, 

-IuesoH H ap . Kopuaop 
17 N -pacce5~HHH . 

£ (M3B ) 

ilnt/JrjJepeHuHanbHbre ce"leHHH 

MaTpH"lHbi il aneMeHT S -MaTpHUb i pea KUHH (A) 3 BIIHI1IeM B B Ha e x l 

rne q , q I , p , pI - H8'i8nhHble H K O He'iHbi e qe T btpeX- HMIIynhCbl Me30H8 H IIpO -

TOH8 , It - HMrrynhc , l IL rronHpH38UH H y - KBBHTB 

A A A 

(I) (I) q-lt +q 1 ( I) (f) q +q +It (f) 
M = J U(p 1 l[-A + i --'----'-'-'- B ]U(pl+J U (p

1
l[, A + 1 B ]U(p). 

P. IL 2 P. 2 

( I·) (I) e q~-' 
3necb J = ---

ll ( q It ) 
J = 

ll 
Bbtpa)KeJUIH , Ha KOTOpbte MHO)I{BTCH 

COOTBe TCTBy!OT B 3 8HMOJleHC TBHIO rr N, KOr)la H8'i8nhHb!l!: 

" - Me3oH BHpTyanh HhiH , AMrrnHTYUhi A H B 38BHCSIT OT 

HHB8pH 8 HTH b iX rrepeMeHHb!X 

w ~ =- ( q+ p) ~ 

II ~ 
t (p,-pl 

~~~=(lt-q)ll 

x/ 
Ilona r a eM ac 10ny h = c = Macca tT Me3 0H8 I. 
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B rroniDCHOM rrpH6nH*eHHH ceqeHHR rrpeucTaBnRIDTCR B BHae 

au2 
-1 2 

(4 rr. 13 7 W l cuu' ( cu l f d ~ 

.. 2 
psin 01:. ~ 

2 
( q lc ) 

a~c 

au8 

a~c 

-1 2 
= ( 4 rr • 137 l u' ( W l f d U 

q 1
2 

sin 2 8 Jt ;r1 

p 1 .( q 1 lc ) 2 

3aKOHhl COXpaHeHHR 8 HeprHH-HMITYl!bC8 H ypaBHeHHe ilHpaKa IT03BOI!RIDT 

38ITHC8Tb (3) B BHQe 

M (I) - (I) " (I) (f) - (t) " (t) ( 4) 
J U(p l(-A +iq B ] U(pl+ J U(p l(-A +iqB ]U(pl. JL JL 1 1 JL 1 

npH yrrpyroM rr N -pacceHHHH aH¢¢epeHuHan&HOe ceqeaHe 

npeacTaBHTb B BHae 

du 

dfl 
=I X+ (f + , 

.... ,.., ........ 
u q 1 u q 

I q_. II ? I 
I 

2 

f 2) X I I 

B C. U. H. MO*HO 

( 5) 

A MITl!HTYLlbi p e aKUHH rr + p-+ rr + p Bblp8*8IDTCR qepea 8MITl!HTYUbl
1 

QHaro-

H8 l!b Hhl9 IT O H3 0CITHHOBhlM COCTORHHH M 

1 8/2 t/2 
f ( rr -P) = - (£ + 2 f ) • 
I, 2 3 1,2 1,2 

B o6n acTH (3,3) pe0oa a a ca 

10 

fl 

f 8/'J 
1 "' 

f 8/'J 
'J • 

B cnyqae yqacTHH B 

CH 38BHCHWHMH TOl!bKO OT 

BHCHT OT HHB8pH8HTHb!X ITE 

ilnH pacceHHHH BHpT) 

peaoaaaca ypaBaeHHH (5) 

1 (I) 1 { cu + m 
A •-· 

T,T 3 [(po+m )( P 10 + 

4rr 

(I) 1{ 3cos8 
B --

3 - ... [{p 0+mHp~ i 

3aaqoK , .. , ITOQCTE 

30H8 H rrpoTOH8o llnH A (t) 

Bee BenHqHHbi cneayeT 6p 

ilmf ¢aabi 883 Mbi 

rrpean0*9HH01l: na1l:COHOM/ I 

nomwe ceqeaHe pe 

u-

rae J -noTOK rr -Meaoa 

¢epeHUH8n&Hbie ceqeHHH 1 

HX HHTep¢epeHUHH HMeiDT 



lTCH B BRAe 

"' • 2 
( (t) ) f d ~ 2 p SID f) t ~ 

( q It) 2 

p 1 '( q 1 It) 2 

IBHeHRe llRpaKa fl03B011HK)T 

) - (f) "' (t) ( 4) 
U(p

1 
l[-A + iq B ) U(p). 

B C . U , R , MO)I(HO 

( 5) 

'lepea aMnnRTYAhi, Alfaro -

) . 

1 B/2 
f 1,2 <" - P l .. T £1.2 

a/2 
f 1 .. 3 cos f) 

18
33 

(W ) 

e ain8 3 ,J.Wl 

q 

- -cos 
q 

B cny"'ae y"'aCTRH B npouecce BRpTyanbHoro rr -Me3oHa <f>aahi ocTaroT

CH 38BRCHmRMR TOllbKO OT 9HeprHH/8/, B TO BpeMH K8K Yf'Oll p8CCeHHRH 38-

BRCRT OT RHB8pR8HTHbiX nepeMeHHbiX t 
2 

, ~ 2 
, U 

2 
, 

DnH pacceHHRR BRpTyanbHoro ,- -MeaoHa Ha npoToHe B o6nacTR (3,3) 

pe30H8HC8 ypaBHeHRH (5) npRMyT BRA 

1 (I) 1 w + m 
-A •-{ 
'" 3 [ .. .. ]~ (p 0 +ml<p +ml 

10 

1B 33 <w> 
e sinBu (~) 

1833w> 
e sin 8

88
(w l ,, 

p 
1 

3H8"'OK "• , ITOACT8BlleH H8):1 Bel1H'IRH8MR B CoUoMo KOHe"'HbiX rr -Me-

30H8 R npoToaa. DnR A <r> R B <r> <fJopMyllhi ( 8) aanRIIIYTCR TBK )l(e, TOllbKO 

BCe BellR"'HHbl cneayeT 6p8Tb B C.U,Mo CT811KHBBIOmRXCSI "'8CTHU. 

Dmi <f>aabi 833 Mhi nonhayeMcR MOAH$HuHpoaaaaoA <fJopMynoA LJy-noy, 

npeano)l(eHHOA naACOHOM/6/ • 

ITonHoe ceqeaHe peaKuHH (A)., cooTBeTcTayromee aHarpaMMaM E R B 1 

-9 
(2 rrl a---1 

rae J -noToK rr -MeaoHoB. B c.u.M. CTanKHBaromHXCSI qacTHu J .. PP~0JlH$
<f>epeHUH8llbHhie ceqeHRR, cooTBeTCTByromHe aHarpaMMaM E H B, c yql!ToM 

HX HHTep<f>epeHUHH HMeroT BRA: 
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::: 

r 

n 

A 

H 

2 au -I 2 "' .. sin 0 1l q -~~ 
-2-,. (7277W.I37) fdt'l. dcosOd(j{> • l[2(q p Hq pl+(pp l+m2]R + 
ak 2 II I I I 

( qk) 

2 .. ~ .... 
+(m-pp)R -2m(qp+qp)RR} 

siD2888((c)) 

I 2 II I Ill -(c) P, 

a u
8 

, .... I ~~ 'l! .. 
---· .{7277Wp ·137) fdt'l. dcosl1 d(ji> 

ak 

q sin 
20 It ... 

I Q 1 

(q k)ll 
1 

X 

-xl[2(qp)(qp
1 
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- 0003HS'IeHHSI He 38SHCSIIIIHX OT (3,3) ~83bl MHO)KH

Tene ~ s ~pMynax (8). 

38KRIOtfeHHe 

PeaynhTBThl 'IHCneHHhlX pac'I~Tos noKB3hiBBJOT1 'ITO HHTep~epeHuHOHHhi~ 

qneH LIHarpaMM B H B( pHc.l) oTpHuaTenhHhiA H no senH'IHHe cocTasnReT 

MeHee 10% LIH~epeHuHanbHoro ceqeHHR, paCC'IHTBHHoro no LIHarpaMMe B unR 

scex aHeprH~ " -Me3oHos B HHTepsane 160-340 Mas. CneuosaTenhHO, cyM

MHpyR LlH~~peHUHBnhHOe Ce'leHHe, Sbi'IHCneHHOe S nOnlOCHOM npHonH)KeHHH ITO 

LIHarpaMMBM B H B rrpH E 17 = 340 Mas, c KpHso~. cooTseTCTSYJOille~ LIHar-

12 

paMMe a, MO)KHO 

~OTOHOB S oonaCTH 

BhPIHcneHHR, 1 

" -Me30HOS, nOli 

H B uaeT onm6Ky "" 

IlpeLICTasneHHl 

CneKTpa MS!rKHX 

'IHSBTbCSI nonlOCHb! M l 

HO SOCnOnb30S8TbC SI 

BHTHOCTH CSR38Tb n< 
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2m ( q p + q p) R R } .-!J.... sin~ 8 ( W). 

1 l ~ w 88 

~ .. .. 
R -(pp-m )R R -m(qp+qp )R R -
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e 38BHCSHUHX OT (3,3) <f>a3bl MHO:>Kli-

H e 

l0K83b!B810T 0 'ITO liHTep<f>epeHUHOHHb!il: 

rel!bHb!il: li IlO Bei!H'IHHe COCT8BI!SieT 

p a CC'IHTaHHoro rro llHarpaMMe B lli!SI 

160-340 Maa. CneaoaaTenbHo, cyM

:neHHoe B IlOI!IOCHOM IlpH61!H:>K9Hlili IlO 

, C KpHBOil:, COOTBeTCTBYIOIUeil: llHBr-

paMMe a, MO:>KHO Hal]eSITbCSI H8 YllOBI!eTBOpHTel!bHOe OllHCBHHe C!leKTpa 

<f>oTOHOB B o6nacTH k y > 100 Mas. 

Bbi'IHCI!eHHSI 1 rrpoBOllHMbie rrpH 6onee aKKypaTHOM y'I~Te BHpTyanbHhiX 

rr -Meaoaoa, IlOK83biB8JOT, 'ITO rroniOCaoe rrpH61!H:>KeHHe anSI aHarpaMM E 

H B aaeT owH6Ky .. 15%. 

DpeacTaBneHHbie Ha pHc. 2 H 3 KpHBbie ae rrpHeMneMbi anH orrHcaHHSI 

C!leKTpa MSirKHX Y -KB8HTOB1 IlOCKOI!bKy B 9TOM cny'Iae Hel!b3SI orpaHH-

'IHB8TbCSI IlOI!IOCHb!Mli l]li8rpaMM8MHo nnSI OllliC8HHSI MSirKOrO H311Y'IeHHSI MO:>K

HO BOCilOI!b30B8TbCSI M9TOllOM floy/7/ H C IlOMOIUb!O KOI!H6pOBO'IHOil: HHB8pH-

8HTHOCTH CBR38Tb IlOIIIOCHbie l]HarpaMMbl CO BC9MH OCT81!bHb!MH • 

ABTOP 6naroaapeH B.A.MemepSIKOBy H n.n.HeMeHOBY 38 o6cy:lKLleHHSI 
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