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SUMMARY 

The Fourier algorithm is used to determine the B-W widths in the 

presence of a Gauss type experimental broadening.It is shown 

(see ·eqs. I~6) that in general the widths can be found using 

the low frequency region only, where the Fourier transform of 

the Gauss shape has negligibly small amplitudes. 

On fig.I some model curves (in the ab~ence of noise) illustrate 

the above-mentioned assertions.The case of an incoherent superpo

sition of the B-W doublet components has been investigated.The 

model curve on fig.2, which is very close to those of the com -

pound ~adioactive decay, shows that in the case when the noise 

is low enough the method is of an extensive use. 

If the noise level and the difference between r, and /~ are 

sufficiently large1 we are able in practice to select the short

lived component only. 

The influence of the"cut-off"effect and of the discrete charac-
'• 

ter of the experimental data on the results obtained by the 

method is considered.It is shown that in the presence of a high 

pedestal under the peaks(whioh is equivalent .to the existence 

of a great number of background events) our method is not suit

able for direct applications.In these cases we have,first of all 1 

to subtract the background.Then the method remains valid if the 

"cut-off" of the spectrum is large enough ( cf. fig.I and fig.2) 

* The method is applied to analyse the structure of A2,K (I420) 

and Q resonances using the data from refs.[4,5,G~ 
Summarizing we get the following conclusions: i) the available 

experimental data on the A2 meson are not suitable for extracting 

widths of the components because of the high pedestal(fig.5);ii) 

* r K (I420) is a singlet with =IOB Mev;iii)there is a great evi-

dence that Q is an incoherent doublet with the values listed on 

Table I (see also fig. 7). 
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Tipii onpeneneHIIII 6peii:T-BIIrnepoBCKIIX (B~-B.) UIIIpiiH pesonancoB 

npiiXOJliiTCg IICKJIID~IITh acjlcjleKT npii6opHoro yUIIIpeHIIg, cjlopMa II B9JIII~IIU8 

KOTOporo, K8K npaBIIJIO, 8KCnepiiMeHT8JihHO He IISMepgiDTcg, 06b!'IHO llOJih

SyiDTCSI MSTOJlOM M8KCIIMyMa npaBJl0110Jl06IISI,, 

<llyphe-anropiiTM/1/ t IICIIOJ!h3Y9Mb!H JlJig YCT8UOBJieHIIg ay6neTUOii: 

CTpyKTypb! pesoHaHCOB/2/, o6nanaeT Bb!COKOH HarJISIJlHOCThiD, II JlJISI IIony

tteHIISI Tex *e pesynhTaToB Tpe6yeT cymecTBenno MeHhUie MalliiiHHoro Bpe

Menii, qeM MeTOil MaKCIIMYMa npaBnonono6IISI, oco6enno np11 o6pa6oTKe 6onh-

woro MacciiBa naHHhiX. EcTecTBenno BOSHIIKno npenno*eniie IICIIOJ!h30B8Th 

aToT anropiiTM TaK*e rrpii IICKmoqeHJm a¢¢e~TOB rrp116opnoro yrniipeHIISI B sa

na~ax naxo*neHIISI cjJIIsii~ecKIIX rniipiiH B.-B. pesonancoB, 

floSICHIIM CylliHOCTh MeTona H8 IIpiiMepe CIIHrneTHOrO B,-B, pe30H8HCa, 

KaK rrpaBimo, peaJihHO IISMepSieMbiH 9Hepreni'IeCKIIli cneKTp f(E) rrpencTaB

nSieT co6oii: IIHTerpanhHym cnepTKy IICTIIHHoro B.-B. crreKTpa f 0( E ) c cjJyHK

UIIeli npii6opnoro ywupeHIISI g( E ) • B ~acTOTHOM rrpe.QcTanneHIIII/2/ aToT cpaKT 

Bb!p8)K89TCSI COOTHOliiSHIIeM tj:JaKTOp1138UIIII 

F ( w) = F 0 ( w ) 'G ( w ) , 
(1) 

rne w - anepreTH~ecKaSI ~acToTa, a F ( w) , .F 0 ( w) , G ( w ) - cjJyphe-o6pa3bi 

cpyHKUIIH HE) 1 f 0 (E) II g CE ) , COOTBeTCTBSHHO, 

f1p11 9ToM .QJISI qacToTbi B.-B. JIIIHIIII IJMeeM 
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r 
--Ctl 

Fo(ru)= e 2 'ru>O 

0 ' (L) < 0 ( 2) 

Bbipa)KeHne ( 1) c y'I~TOM ( 2) y.no6ao aanncaTb B norapmpMH'IecKoii 

wKane 

In IF ( ru ) I = - _I_ ru + In I G ( ru ) I • 
2 

(3) 

TipeJlnOnO>KiiM Tenepb; 'ITO BC9B03MO>KHbl9 ljlaKTOpb!1 ljlopMHpy10Wii9 ljlyHK

UiiiO ymnpeanst npn6opa g (E) , stBnstroTcst aeaaBRCRMbiMR, TaK 'ITO ljlyaKunro 

g (E) npaKTR'IeCKR MO>KHO C'IRTaTb fayccoBoii 

E2 
- -;;T 

g(E)= e a (4) 

To rita B oKpecTHOCTR ayneBoii qacTOThi Bhipa)KeHHe ( 3) npRHHMaeT BH.ll 

In 
ru .. o 

rile u = al2 

.. 
F (ru) 1 = _ _!::._ ru2 u2 2 ru----, 

4 
~ 5) 

' 113 ( 5) Bli.llH0 1 'ITO npli Jl0CT8TO'IHO ManhiX 3H8'19HiistX Ctl BenH'IIiH8 

In I.F( ru).l nMeeT, KpoMe nnaeiiaoii KoMnoaeHThi, CBSiaaaaofi c B.-B. mnpnaoii 

r, eme KB8Jlp8Tii'IHYIO KOMITOHeHTy. 3TO 03Ha'!aeT, 'ITO ecnn BM9CTO In I F(ru) I 

d In I F (cu ) I' 
B3stTb ee npOH3BOJlHYIO ITO '18CTOTe ---d -- 1 TO BfinR31i Hynsr ST8 

(L) ' 

ljlylJKUiist 6yJleT cyMMOH ITOCTOSIHHOH ( const = - r I 2 ) li nnaeiiHOH KOMITOH9HT • 

Y'IHThiBaSI, 'ITO peanhHhie ncxo.llHhie JlaHHhie JlRCKpeTHhi, BMecTo nponaBOJlHOii 

dIn F I dru paccMoTpliM KOHe'IHyro pa3HOCTb 

L\ In I F (run ) I = In I F ( Ctl n + 1) 1- In I F ( Ctl n ) I • ( 6) 

Ha pnc. 1 nao6pameHo noBeJleHRe KoHe'IHOii paaaocTR L\ In IF (run) I B cnyqae 

'IHCToro B.-B. CHHrneTa ( KpRBaSI B.-B. CHHrneT). Ha ToM me pncyiiKe npn

BeJleHhi Jl8HHhie Jlnst cnarneTa, ncKameaiioro ljlyaKunefi npn6opaoro ywnpeHHSI 

4 

1:::. en lro 

06---

P11c. 1. Bun lj:JyuKunfi 
( KpiiBaSI E.-B. en arm 
rrp116opuoro yw11peHIISI 
KorepeHTHoro E.-B. A 



( 2) 

( 3) 

ropbi, clJopMnpyromne clJyaK

~MbiMH, T8K 'ITO clJyliKUHIO 

(4) 

HHe (3) IlpHHHM89T BHQ 

~ 5) 

3118'l911HRX ru BenH'lHHa 

3SI38HHoi!: c E.-B. umpHHoii 

'iTO ecnH BMecTo In I F (w ) I 

,- TO B6nH3H Hyng 8T8 
" ~ I I 

H nHHefiaoii KOIAIIOH911T • 

THbi 1 BM9CTO I1pOH3BOQ110fi 

( 6) 

:TH ~In I F ( w n) I B cnyqae 

Ha TOM >Ke- pncyHKe npn

Hefi rrpn6opaoro ymHpeHHR 

a~---------------------.-w 

8. W. CUHZnem 

8. W. CUH2nem ·" 

0 npuoop 

8. w. iJyonem 
(Bnputiop 

PHc. 1. Bnn ¢yHKIIHi1 ll.InlF(w):! nm1 cny'!aSI 'IHCToro E.-B. cnarneTa 
(KpHB8ll E,-B, CHHrneT) 1 )lnl! cny'IBSI CHHrneTa 1 HCKallieHHOrO tPYHKUHeif 
npn6opaoro ywnpeHHSI (KpHBaSI E.-B. cnarneT + npn6op), n nnSI cny'!aSI 
KorepeHTHoro E.-B. ny6neTa (KpnBaSI E.-B. ny6neT + npn6op). 
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(~pllB8SI E.-B. CllHrneT+rrpn6op), a T8K~e nng cnyqag HeKorepeHTHOI"O 

E.-B. ny6neTa (Kpnsag E.-B. ny6neT+rrpn6op). 

§2 

PaccMoTpnM Teneph o6nufii cny'Iaii KorepeHTHoro iianomeHnSI asyx E.-B. ! 

KOMITOHeHT C p83HbiMII IIHTeHCHBHOCTS!Mll II IIIIIpiiHBMH, AMnniiTyna T8KOI"O 

rrpouecca nMeeT BIIn 

rae 

A tp 1 
t/1 (E)= e + -----, 

0 
. E-E 1+ia 1 E-E 2 +ia 2 

A=~ a! 
a -a-' 

2 2 

_!l_ (i=1,2). a 1 = 2 

·• AMnniiTyaa sepoSITHocTII npouecca paBHa 

.. 
2 1 

2 A + __ __:. ___ 2_ 

f(E)=It/1 (E)I =. . 12 lE-E +ia21 
o o IE-E1+Ja1 2 

+ 

+f3 [ Ae
1
¢ A -t¢ 

+ e ] ' 

(E- E1 + ia 1)(E -E2 -ia2 ) (E-E 1-ia1 HE-E 2+ ia 2) 

( 7) 

( 8) 

( 9) 

rae {3 -KoatjltjliiuiieHT ssanMHoii KorepeHTHOCTII E.-B. aMnniiTyn ( 0 :S {3 :S 1 ) • 

l.JaCTHb~e cny'I8ll {3 = 0 ll {3 = 1 OITIICb!B8IOT COOTBeTCTBeHHO nonHOCTh!O 

HeKorepeHTHoe II nonHOCThiO KorepeHTHoe HanomeHne ay6neTa. 

<Pyphe-o6pas aMnniiTyahi sepoSITHOCTII f 0(E) .IIMeeT BIIn (eM. npnno

x<eHIIe A ) : 

I
.F ( )12 C2 -2a1c:u 2CD -<a1+a2 >c:u tl D2 -2a2c:u 

0 
c:u = e + e cos c:u + e . , ( 10) 

8 

rae 

c = TT A2 
--a-- + 

1 

D = -"- + 4rrA(2a 0 cos 
a2 4 a 2

. 
0 

Ha pnc. 2 noKasaHo noB~ae 

Horo cny'IaSI. Orn6aiOmaSI 

nenSieTCSI KOpOTKO:lKIIBy!Ile~ 

aonromiisymeii KoMnoHeHToi 

paaiioaKTHBHhiM pacnaaoM. 

("' cos c:u tl ) 

Ha6niOaaeMbie B pea 

IIIYMhl tjlnyKTyaUHOHHOrO . ITJ 

Bcero aonrO:lKIIBYIIlYIO KOMD 

KorepeHTHoro E.-B. ay6neT 

KH orpaHH'IeH H8XO:lKaeHHeM 

B 'IBCTHOM cny'Iae HE 

H9HT C oaiiH8KOBb!MII HHT€ 

In I F(c:u) I B oKpecTHOCTH 

In I F (c.; • ' .., _ ...[_ ( 
c:u "'0 2 

3aMeTHM 1 'ITO o6mee Bb!p 

r 
I F(c:u)l = e--2 

Ecnn BhipameHIIe ( 12) 

HMeeTCSI JlOITOnHHTenhHhiH ITE 

neTa, Benn'IHHa tl HaxoanT' 

CooTHomeHIIe ( 12) csnaeTE 

M9TOJl8, 



cnyqaH aeKorepeHTHoro 

oro. aanoJKeH:IHI JlBYX B.-B. r 

aaMn. AMrrnnTyna TaKoro 

--+ 
12 

2 ' 

le- 1¢ 
---------], 
:: 1 HE-E 2 + ia 2) 

( 7) 

( 8) 

( 9) 

B. aMrrnnTyn ( 0 ~ {3 ~ 1 ) ; 

'0TB9TCTB9HHO 

1e fiY6neTa, 

IIOnHOCTbiO 

nMeeT BHJl (eM. rrpnno-

( 10) 

rne 

4 rr A (2 a 0 cos ¢ -!l sin ¢ ) 
2 2 

4a 0 +!:!. 

D = -"- + 4rrA(2a 0 cos¢- tJ. sin¢) 

4 a 2 + tJ.2 
0 

( 11) 

2 
Ha pnc. 2 rroKa3aHo rroBeneane ~yHKunn In !F0 (w)l nnH HeKoToporo Tnrrnq-

aoro cnyqaH, Orn6aromaH B o6nacTn HH3KHX saepreTnqecKnx qacToT orrpe

nenHeTcH KOpOTKO)!{llByme:if KOMIIOH9HTOH 0 a B o6naCTH Bb!CIIIHX qaCTOT -

nonroJKHByiile:if KoMrroaeaToll:. 3.Qecb nMeeTCH 6nn3KaH aaanornH co cnoiKH;biM 

pa.QH08KTHBHbiM pacna.QOM, KpoMe STOrO rrpncyTCTByeT KOMIIOH9HT8 6neHHH 

(,cos w tJ.) 

Ha6nronaeMbie B peanhHOM aKcrrepnMeHTe crreKTpbi f( E ) conepiKaT 

IIIYMbl ~nyKTyaUHOHHOrO IIpOHCXOIKJl9HHH, KOTOpbie 38TYI119BbiB810T Ilp91KJl9 

Bcero nonroJKHBYIIIYIO KOMITOH9HTY, 0•IeBHJlHO II OSTOMY, qTo 8H8nH3 IIIHpHH 

KorepeHTHoro B.-B. ny6neTa rrpn 6onblliOM pa3nnqnn nx aennqna rrpaKTnqec

KH orpaanqeH H8XOIKJl9Hll9M TOnbKO KOpOTKOIKHByiiiell:" KOMITOH9HTbl, 

B qacTHOM cnyqae HeKorepeHTHoro aanoJKeHHH ( {3 = 0 ) B.-B. KOMIIo

HeHT C 0JlHH8KOBbiMH HHT9HCHBHOCTHMH H IIIHpHH8MII IIOB9Jl9HII9 ~YHKUIIH 

In I F(cu) I B oKpecTHOCTH cu"' 0 OIIHCbiBaeTCSI cooTHOIIleHHeM 

( 12) 

3aMeTHM, qTo o6mee Bbipa>K~ ··~ IF (cu) I anSI aToro cnyqag HMeeT BHJl 

r w2a-
--w ---- rl)!l ) I F ( w ) I = e 2 e 4 cos ~ - - • 

~ 
( 13) 

Ecnn BbipaJKeHne ( 12) cpaBHHTb c ~opMynoll: B.-B. cnHI·neT, To B ( 12) 

nMeeTcH norronHnTenbHbill: rrapaMeTp !:!. , paBHbdi: saeprnn pacmerrneHnH ny6-

neTa. BenHqHH8 fl H8XOJlHTCH H938BHCHM0 0 C ITOMOIIIbiO anropHTMa <flypbe/2/ • 

CooTHomeane (12) can.QeTenbcTByeT o 6onhmo:if aarnHJlHocTn nanaraeMoro 

MeTona. 

7 



\ 
\ 

102 

r2 . 

\ 
\ 

\ 

1 \ 
.0 ~ 50 100 

t1 en IF(CJ )I 

50 

-0.1 

r; 4------1:: 

100 

r1=100 
rz=5 

(j) 

2 
Pnc, 2, Bna tjlyHKUHii In I F 0 ( w ) I .:tnH cny'IaH KorepeHTHoro HanoJKeHHH 

.lBYX E.-B. KOMITOHeHT c napaMaTpaMII r 1 = 100, r 2 = 5, A 1 = 100, 
A 2 = 50, !:1 = 8, ¢ = 3QO, . 

8 

0JlH8KO B ]leHCTBHTE 

aaTyllleBaTb 9TY HarnSIJlHI 

Bo-nepBhiX, cneJlyeT 
... 

KHe cneKTpbl 5IBnmoTC5I JlH 

f (E) 

x:'Jle f ( j ) ,-JlHCKpe~HhiH MS 

llHCKpeTHhiH <t>ypbe-1 

F(w)= 

- ecnnnpeo6paaoBaHne <t>y 

F(w)"=

' 
Bo-BTOphiX, Ha npa~ 

Tpa 0 38Jl8HHOI"O B HeKOTI 

. f(E) = 

rne n( (E -Eo) - npSIMOY 

.n £ (E~E 0 ) = 



§3 

0JlH8KO B Jl9fiCTBliT9nbHOCTH cyiUeCTByiOT SIPtiJeKTbi; KOTOpbi9 MOI'YT 

aaTymeB~Tb STY Hai'nHllHOCTbo 

Bo-rrepBbiX, cnenyeT y"ieCTh, "iTO peanbHO rrony"iaeMbte aHepreTH"iec

Klie CII9KTpbi HBnHIOTCH llliCKpeTHbiMli, T.e. 

(14) 

I'll9 f ( i ) -llliCKpe~Hbifi ~8CCliB ll8HHbiX 0 liM9IOIUliX BHll I'liCTOI'paMMblo 

·100 llHCKpeTHblfi ctJypbe-o6paa STOI'O MaCCliB a 3H8"i9HHfi HM99T. BHll 

f(k) IWEk 
---e 

- ecnHIIpeo6pa30B8Hli9 ctJypbe BB9CTH C HOpMHpOBKOfi 

F(w) = l f e-!Wxf(x)dx • ., ( 18) 

.100 

Bo-BTopbtX, Ha rrpaKTHKe rrpHXOllHTCH o6pa6aTbiBaTh nm.i.Jb "iaCTb crreK-

)0 Tpa, 38ll8HHOI'O B H9KOTOpOM HHT9pBane £ • Y"iliTbiB8H STO, BB9ll9M 

( 17) 

rne n£ (E -Eo) - rrpHMoyronbHbifi HOpMHpOB8HHbifi HMIIynhc, paBHblll 

ll e (E-E 0 ) = 
( 18). 

. 0, ( E- E 
0

) > e 

;orepe!!THoro HanolKeHI!SI 
o, r 2 = & A 1 = 100, 

9 



nncKp9'rlibiH ,<l>ypb~-o6pas rjJyHKUHH f ( E ) 
• ~ ~ !' 

(16) HM99T'BHA CB9pTKH 
~ ..... ~ . 

I 

,• i -~ 
F ( ru f ,. F ( ru ) * sin ru c < io) 

(U( 

= F ( ru ) o~< sin e ( ~- ) • 
. .11. . . 

Csoii:cTBa rjlyHKUHH · sine(~) nossomnoT saKniO'IHTb, 'ITO '!eM M9Hbllie 
' 1T . ~ 

HHTepsan c (rpy6ee o6pe3aa 'cneKTp), TeM cnnbHee 6ynyT nposiBnsiTbCH . ' ·, ' ' . 

~bj6pc;>Cbl H pasnH'IIf9 B 
· .. · 

ru -npencTaBneann·~neKTpa. 
•. , 

Ha pnc. 3 nokasaHo noseneHHe rjJyHKUHH !!.In IF (ru) I nm1 cny'IaH, 
• I . ', • , . ' ' 

·<·~· Korna cneKTpanbHbi9 naHHbie pacnonmi<~Hbl Ha .BbiCO~~M ITbenecTane ( 6onbmoe . . . . . 
'!Hcno 'rjJoaoBbiX: co6biTHfi Han. p~soHaHcoM). Bunao,' '!To B aToM cny'!ae . . ' ' . . ....... 
<l>y~he-anropHTM aenocpencTseaao aenpnMeHHM - Tpe6jeTCSI npens~pnTenbHaH 

o6pa6oTKa. cneKTpanhHhiX naHHhiX ( yn~neane 4>c;>Ha). 

. ~ ). · Ba>KHO llOA'!9pKHYTb, 'ITO 94JrjleKT o6pesaHHSI AHCKpeTHhiX HCXOAHhiX A8HHh!X 

~-... ( 
' ;~- .... ' . ' 

',f.:; 

.. .. 

#' •• 

He SIBnSI9TCSI MOHOTOHHbiM no OTHOU19HHIO. K liHTepBany· o6p938HHSI f t To9o ... '. ' . . 

ae6on~nme nsMeaeHHSI HHTepsana o6pesaiiHSI · MoryT BhiSBaTb o'!eab· 

CHnbHbi9 nerjlopMaUHH rjJyHKUHH F ( ru) ( CM. npHnO>K9HH9 E) 0 OnaaKo, ecnH 
~ •, . 

o6peaaHHIO noABepraiOTcSI TonbKo xsocThi cneKTpa, T.e. c o.'IeHb 6onhmoe 

n npn aToM sine(~),, B(ru), To a~rjleKT o6pesaHHSI ocna6nSieT HarnSIA-. " ' . ' 
~OCTb ,M9TOA8 H93H8lJHT9nbHOo 

. B aTOM 'c~y~ae tPYHKUHSI. !:!. In I F ( w ) I BH9'38BHCHMOCTH.OT CITOC06a 

. o6pes'aansi XBOCTOB, 6yA.9T HM9Tb BRA, llOK838HHhiH H8 pHC. 4. . . . . . 

Ha pncyHKe noKasaH AHCKpeTHhlii: <l>ypbe-~6pas E.~B. cnarneTa c !flnsn-

'!ecKofi' lliHpHHOH r = 3 aneMe~TaM.rHCTorpaMMhl. PHCYHOK llOK83hiBaeT, 

1' •''ITO <f>ypbe-anropHTM, npHM9H9HHhiH AnSI onpeneneHHSI tPHSH'I9CKOH lliUpHHht . ~· . ' •' 

. E.-B •. cnarneTa, o6nanaeT 6onbmofi HarnSIAHOCTbiO. 

§ 4~ 

C noMOlllbiO nsno:>KeHHoro Bhiiiie MeTona 6hmH saaoso npoaaannsnpo-

. .'-: BaHhi ·naHHhie /3-6/ o .·MesoHHhiX pesoaaHcax . Q ( 1240-1400), A2 (1300) 

H K *( 1420) c uenhiO onpeneneHHSI E.-B. mnpHH 9THX pesoHaHcoB. 

Ha pnc. 5 npnBeAeHa !flyHKUHSI !:lin IF ( w) l AnSI A 2 pesoHaaca /3/. . . . 
Bbi~OKHlt ypoBeHb myMOB B HCXOAHhiX A8HHhiX, OTM9'!9HHbiH B npeAhiAYill9ll 

~a6'oTe / 3 /t a T8K>K9 H8nH'IH9 BhiCOKO'I'~ ITb9A9CTana 38TpyLlHSIIOT HLl9HTH<jJU

K8UHIO nnaefiaofi: 'ISCTH !jlyHKUHH L\ In I E (ru ) I , . onpenenSIIOU1eii: ¢HsH'!ec~y!O 
lliHpHHY r .. 
'.: 

10' 

l':.t. .'! 
• ___ __:.__.__ ___ ~ _ _L ___ _ .. 

f 

.. 

~enlf(w)l 

Do · 

-0,1 

-0~ 

-0,5 

Pnc, 3, <l>yHKUllH tl. In IF ( cu ) 
BbiCDKDM nbenecTane. CnnoiiiJ 

A81illb1Xo nynKTllpll8H KpllB8H, 

nanllbiX ( Bbi'!ncneaa auannTn~ 

r 1 = r 2 = 200 M sa, tl. = 



,r,: 

(16) MM99T'BMll CBepTKM 
';. .. 

MnhHee oynyT npOHBnHTbCH 

:I9KTpa. 

r A In I F (Cc.l) I nnH cny'IaH, 

~o~oM nbenecTane ( oonbllloe . 

il:llHO,. 'ITO B 9TOM cny'Iae 

TpeoyeTcH npenaapnTenhHaH 

KCKp~THbiX MCXOllHbiX ll8HHbiX 

Ban~· 00p938HMH f 0 T.e. 

MoryT Bbi3B8Tb 0'19Hh 

o:lKeHne B). OnHaKo, ecnn 

1, T.e. e o.'IeHb 6onhmoe 

338HMH ocna6nHeT HarnHn-

le'38BMCMMOCTM.OT cnoco6a 

tli: Ha pnc. 4. 

aa B.~B. CHHrneTa c ~nan

iMbi. PncyHoK noKa3biBaeT, 

neHHH ~M3M'IeCKOi!: li!MpMHbl 

•InH 38HOBO npoaHanH3HpO-. 

:Q ( 1240-1400), A 2 (1300) 

li!MpMH 9TMX pe30H8HCOBo 

nnH A 2 peaoHaHca /3/. 

>TMe'IeHHbiil B npenbinyrueli 

9.na 38TpynHHIOT Hll9HTHcpll

OnpenensuoiUefi cjJM3M'Iec~y·!O 

• ! 

~enlf(w)l 

-0,1 

-0,2 

-0,5 

--- 3Kcnep.aaHHbJe 
------ annpor<cuM. 

Puc. 3, <l>yHKUHH !'l In IF ( w ) I lWH cny'laH peaonanca, pacrronoJKennoro na 

BbiCOKOM rrbenecTane. Crrnornnag KpiiBaH - BIIIl !'lin I F(w) I llJIH oopeaa!lllbiX 

ll!lllllbiX. nynKTIIpl!aSI KPHB!lll - llOB91l91Ili9 !'lin I F(w) I 093 o6peaanmr liCXttllbiX 

ll8llllb!X ( Bbl'IHCJI91!8 81!8JIIITII'19CKH B COOTB9TCTBHH C ll81lllb!MH· pafiOTbl /
2 

0 

rl = r2 = 200 MaB, /), = 150 MsB, 

11 



Ha pHc, 6 naHbi pe3ynbTaTbi o6pa6oTKH naHHbiX 14! nmr peaoHaHca 

K * ( 1420), a Ha pHc, 7 - nmi Q pe3oHaHca 161, LlaneKoe o6pea.aHHe 

H HeoonblllOii ypoBeHb IIIYMOB JlnH K * ( 1420) II03BOnHIOT OT"'9TnHBO BHJl9Tb 

nHHeiiHYIO KOMIIoHeHTy, TaKHM o6pa3oM, H3 )laHHbiX 141 cneJlyeT, "'TO K *( 1420) 

SIBnHeTCH B.-B. CIIHrneTOM c IIIIIPIIHOi! r = 108 M 8B, 

LlaHHbl9 0 Q -pe30H8HC9 /6/ T8K)K9 JlOCTaTO"'HO onaronony"'Hbi JlnH 

aaan!I3a !IX c IIOMOIIlhiO anrop!ITMa <Pypbe, npH HHTeprrpeTauHH p!Ic, 7 rrpeJl-

rronaranoch, 'ITO KoMnoHeHTbi Q -pe30H8HC8 HM910T paBHbl9 IIHT9HCHBHOCTH 

II IIIIIpiiHbi, 

B TaonHue 1 rrpHseneHbi HaiineHHbie TaKHM o6paaoM aHa"'eHHSI B,-B, 

mHpiiH, a TaK)Ke naHHbie 161, nonyqeHHbre MeTOJlOM X 2 

Q resonance 

5,5 Gev/c 

Hopkins 

compilation 

> 7 Gev/c 

8,25 Gev/c 

CERJI 

IO Gev/c 

/2.fig.2/ 

10 Gev/c 

/2.fig.3/ 

' t ' ' ' ' ' ' t 
' t ' .. 
' ' ' t 
' ' 
' ! 

Ta6nnua 

Fourier 
algorithm 

r Mev 

221 

106 

III 

86 

96 

i 
Method X 1. ' ' 

' r Kev ' • 

f 
~ 162 ±23 255 ± 26 ,, 
t 

' 
' ' t : 182 ± 9 220 ± 14 

' IOO ± 15 140 ± I5 ' t t 

' --' 

12 

.D.nen 

Dee----

~ 
-.005 

-.008 

·.~r· ,. 

I 

-.01 

Pnc, 4. Bnn nncKpe~ 
WllpiiHOti r = s 9. 

necTana (naneKoe oe 



Jl8HHhiX /4/ Jlml pe30H8HC8 

:ca /6/ • llaneKoe o6pe38HIIe 

IT03BOnHIDT OTqeTnHBO BH}leTb 

,Ixl;/ cnenyeT, qTo K *( 1420) 

108 MaB. 

)CTaToqao 6narorronyqHhi nnH 

HHTeprrpeT8UHH pHC. 7 rrpen

:MeroT paBHbie HHTeHCHBHOCTH 

IM o6paaoM aaaqeHHH E.-B, 
'OJlOM X 2 

Kev 

255 ± 26 

220 ± I4 

:5 ' I40 ± I5 

Lln en IF (wn)l 

50 100 
0.-------------~------~--~----.-

(=33/1. 2UCm. 

-.005 

-.008 

-.01 

Pnc, 4. Bnn nncKpeTuoro ¢ypbe-o6pa3a E.-B. cnHrneTa c m,n3nqecKofi 
ll!HpHHOH r = 3 sneMeHTa ri!CTOrpaMMhl B OTCyTCTBHe Bb!COKOro llbe
necTana (naneKoe o6pe3aHne). 

13 



• 

I 

j . 

0,5 

0 

-o 5 I 

en lr(W)I 

A~ A: 

~ 
' N(c.J) r\ f 

~\-
~ ~ II 1 W 
w ' ~ 20 j 30 40 

' . ~ 

• 

>. ':~. /.-,!' 

.~ : -r· ' 

Puc, 5. c!>yHKUIHI 11 In I F ( "-' ) I nmt A 2 - peaoHaHca /3/. CunhHhie 
!jlnyKTySUHH B HCXOilHb!X ll8HHblX II HanH'!Ue Bb!COKDrD l!benecTana 38Tpyn
HHIDT Ol!peneneHne !jlu3H'!eCKOl! WHpHHbl r 

14 

,• 

.• ! . 

I· 

! 
I 
I 
I 

I 

I 
I 

lllniF( 
., 

Oo-b-...;__-

.-0,5 

Puc. 6 •. PeGynhiaTbt af 
OOpeaari~'e·'U HeoonbWOI 
Hel!HyiD KOMl!OHeHTY ( n: 
E.-B; cuarheToM .c wn 



40 

aca 131. CunbHbie 

'-( 

'i ,, 

·o rrbenecTana aaTpyn-

•,', ,', 

t1lniF(w) I 
. 0,5 

,, 
KN-If: (1420) 

,-0,5 
·,.I 

Pnc. 6. Pe3ynbTaTbi aaann3a naHHbiX o pe3oaance K * (1420). LlaneKoe 
o6pe3a/ine·'H He60ilbll!Oll ypoBeHb lliYMOB Ilb3BOnl!IOT 'leTKO Bbl/lEllliiTb ;m-' 
aefiayiO KOMiloHeHTY (nyHKTIIpHast niiHIIst)·; Bu~Ho, K* ( 1420) stBnsteTcSI . 
E.-B. cnar[jeToM e lllnpnaofi T' 108 Mas. 

'"• 

·-~~~ . 
·,·(-,• 

.. _ 

... ,· 



. 

!:len IF(w)l 

Kp- (KKJCtp 
fOGeV/C 

ol I ' I I~ ' f \I I w i ·- ' \ .. 1,() 

-0,5 

Pnc. 7. PeaynhTBThi anann3a Q -lll!Ka ITO llBHHblM /6/ . 

16 

t 

l 
• 

Bimonhi, !l>ypbe-anropHT~ 

BB9TCH H8I'nHAHhlM pa60'IH 

o6peaaHHH cneKTpanhHhiX l 

H8 KOTOpOM pacnonO)K9H HI 

B aaKn'JO'IeHne aBTc 

noneaHyiO nncKycCHIO, 

HaiineM !l>ypbe-o6pa: 

B npouecce, aMnnnTy)la l 

. ·'· (E)= 
'~'o · E-

rne 

....!L (j, a 1 = 2 

a I (I = 1,2 ) - aMnnHTYAhi, 

BepoHTHOCTH T8KOI'O npOUE 

f
0 

( E ) = I t/J 
0 

( E ) ! 2 = 

+ 
Ae lcp 

(E-E 1 +ia 1 )( 

1JTo6bi aatiTll <llyphe-o6paa 

F((i) 

BocnonhayeMCH TeM, 'ITO 



1-(K!fJttp 
GeV/C 

no llBHHhll-1 /B/ 

I 
1 
I 

! .I 

§ 5. 

BhiBOLihi, <l>ypbe-anropRTM .onpeueneHRSI B.-B. umpRHhi peaonancoa oKa3hi

aaeTcst Hat'nSILIHhiM pa60'IRM M9TOLIOM B ycnoBRSIX1 KOI'Lia llilipRHa IiHTepBana 

o6pe3aHRS1 cneKTpanbHbiX LiaHHbiX LIOCTaTO'IHO BenRKa1 a BbiCOTa nh9Ll9CTana1 

Ha KoTopoM pacnono)KeH RccneuyeMhifi peaonanc, ucicTaTO'IHO Mana, 

B aaKn"IO'IeHRe aBTOphi Bbipa)KaiOT 6narouapnocTb A.A. TstnKRHy aa 

noneaHyiO LIHCKyCCRIO, 

ITpnno)KeHHe A 

HafiueM <l>ypbe-o6paa cneKTpa Mace 'laCTRU f 0 (E) , RcnycKaeMhiX 

a npouecce, aMnnRTyua KOToporo paana cynepnoaHUHR uayx aMnnRTyu: 

Ae 1¢ ___ ;;.__ ___ + 

E-E 1 +ia1 

l 
(A,l) 

rue 

_a_t_,~- (A,2) 
a2 a2, 

a 1 ( i = 1,2 ) - aMnnRTYLlhi 1 a cp = cp 1- cp 2 - OTHOCRTenbHaSI ¢aaa, AMnnRTyLia 

BepOSITHOCTii TaKOI'O npouecca paBHa 

l 
+ 

(A,3) 

Ae -t¢ 
+ + --------------. 

(E-E 1 +ia 1 )(E-E 2-ia 2 ) (E-E 1 -ia 1 HE-E 2+ia 2 ) 

'lfTo6bi Hali:Tn <l>ypbe-o6pa3 

(A,4) 

aocnonhayeMcst TeM, 'ITO 



e-ax x•> 0 " 

0 x<O a+icu 
(A,5) 

F 
-> 

I f(x) = 

" 
rae F o6oaaaqaeT onepaumo npeo6paaoBaliHSI ct>yphe ( A,4). 

CooTaoweHHSI, o6paTllbie ( A.5), aannwyTCSI TaK: 

I " e -acu 
' 

cu>O 
F (2 TT i ) * ---E + i a 0 ,cu<O 

(A.6) 

.I F I 
(2 TT i ) 

0 ,cu>O -- - (A. 7) 
E-i a eacu 

' (U < 0 

TaKHM o5pa~oM, ¢yphe-o5paa aMnnHTY.r:thi BH.r:ta I/ E+ia OTnH'JeH OT Hymr 

TOnbKO IIpH IIOnO)KHTenbllbiX 'JaCTOTaX C TO'JHOCTbiO AO COOTB9TCTBYIOIIlHX 

TpllrOHOMeTpH'J9CKHX lleO.r:tH03Ha'JliOCTeii0 a ero KOMIIneKCHO-COUpSI)K9HllaSI 
I 

'E- i a 
aanonnSieT TonhKo oTpHuaTenhHbie saepreTH'JeCKHe aMnnn:Ty.r:ta 

'JaCTOTbio 

EcnH .r:tanee BOCIIOnb30BaTbCSI TO)K,I:t9CTBaMH BH.r:ta: ., 
__ I __ == I 

I E+ial2 E+ ia 

I i I I 
--- == -- <---- _........;._, 

E-ia 
) ' (A.8) 

E-i a 2a E+ia 

TO ¢ypbe-o6paa Bbipa)K9HHSI ( A.3) 0 COCTOSIIIlero 11:3 'J9Tbipex cnaraeMbiX, 

paaea: 

F(cu>O) == TT A2 -I CU E 1 + a 1 CU TT -I CU E 2 +a 2 CU 
e +--e + 

a1 a 2 

(A.9) 

2 TT A -I cu E 2 + a2 cu 2 , A * -I cu E 1 + a 1 cu +-
1
- u e + TTl u e 

18 

--~-""'--"··-""' --"~ ... , .. ," __ ... ~· ,,____ '"'"' .. ~ .... ~ 

rne 

F( w < 0) = _!!_ A2·e -: 
a . 

1 

2rr \-
+-.-A ue 

I 

u = el¢ 

Ecnn: o5~eAHHHTb nepeKpecTHI 

COOTBeTCTBeHHO, TO: 

-IC<JE1 -a1lwl 
F(w )= e e [ · 

+ e -IC<JE2 e -a~lwl[ 

HaTepec~o OTMeTHTh cne.r:t 

l) Pacmennean:e Mall 

F(w)= exp(-iw E 1 

+exp{-iwE.:< 

rae 

ao= 



1 

aHIUI 4>ypbe (A .4 ) • 
aK: 

>0 

~ 0 

0 

:0 

(A.5) 

(A.6) 

(A. 7) 

OTnii''IOH OT Hymi 

rblO .no COOTBOTCTBYlOIIllfX 

KOMnneKcHo-conpRmeaaag 

TOnbHbiO SHOpi"OTif'IOCKRO 

>fR BRlla: 

1 ) , (A.8) 
a E-ia 

H3 'IOThrpex cnaraeMbiX1 

(A.9) 

I"llO 

2rr A \-iwE 1 -a 1 w 2 ·A * -iwE 2 -a.p; +-- ue + 1TJ u e • , 
i 

(-ll+2ia 0 ) 

ll2 +4a 2 
0 

' . 

(A.lO) 

(A.ll) 

-atiw I -aalwl 
EcnH o6'bellHHHTb nepeKpecTHO cnaraeMbie B ( A,9). H ( A,IO) c e 

1 
e 

COOTBOTCTBOHHO, TO: 

-lwEI -atlwl rrA2 
F(w)=e e [--+ 

4rrA(2a 0 cos¢-ll sin¢ ) ] 
----~---~--~----~---- + 

at 

(A.l2) .. 
-lwE 2 -aalwl[ 17 4 

A (2a 0cos¢-llsin¢) 
+e e ---+ 1T ]. 

11HTepeCHO OTMOTRTb CnOllYlOIIlHO 'IBCTHblO cny'IaR: 

1) P acmenneane Mano no cpaBHOHHlO . c nonywHpnaoif nHHRR 

(A,l3) 

rrA
2 

2rrA 
F ( w ) = exp ( -i w E 

1 
- a 

1
1 w I ) [ -- + --- cos ¢ ] + 

a 1 a o 
(A,l4) 

I"llO 

ao= ( A.l5) 

19 



"' 
2) :3aepreTH'IeCKoe pacmenneHHe Gonbiiie nonyiiiHpHHhi nHHHH. 

~>>a' 

F ( ru ) = e -I ruE 1 e -a 1lru I "A 2 

a 1 

-1 ruE 2 
+e e 

-a2lrul 1T ---. 
a2 

8) 06e KOMIIOHeJITbi Jly6neTa HMeJOT 0Jlll:H8KOBbie IIIIfpliHbi 

a 1 =a
2
;a 

F 
alru II [ -I ruE 1 -lruE 2 ][ TT 4rrA(2acos ¢-~sin¢) ] 

= e e +e - + -
2 4 a2 + ~ 2 

-1ru E 1 ..!!.. (A 2 _ 1 ) I · 
+ e a 

'• 

(A.l6) 

( A.l7) 

( A.l8) 

(A.l9) 

B aaKIIJO'Ieane noKa»<eM, 'ITO na aKcnepnMeHTanbHbiX naHHbiX MO»<Ho 

naBne'lh Bee rrapaMeTpbt, xapaKTepnayJOUIHe E.-B. nyGneT. 

nmx aToro rrepemmxeM ( A.l2) B BHne: 

F( ) C 
-truE 1 -a1lrul 0 -iruE 2 -a 2 lrul 

ru=e e +e e (A.20) 

IF( )1 2 c2 -2a11rul 2CO -(a1+a2>1rul A 02 -2a21rul 
ru = e + e cosru u + e • ( A.21) 

2 2 
Koa<jxllnuneHTbi C n D , a TaK»<e BenH'IHHbi a 1 n a 2 orrpenensnoTc~ 

2 
KopoTKO»<HBymefi n nonro»<nBymefi acnMrrToTaMH tPYHKUHH In IF (w) I· 

3aeprmt pacmerrneHHH n BenH'IHHa ( C- 0 ) onpenemtJOTCH no rrono»<eHHJO 

n KOHTpacTy rrepBoro MHHHMyMa Gneang/2/, o6ycnoeneHaoro BTOpbiM cnarae-

MbiM B (A.21). KpoMe aToro 

IF(O)I=IC+OI ( A.22) 

20 

,' 

31IaSI C , 0 , a 1 , a 2 , aa 

ypaBHSHifli 

. c = 17A2 

-- + 
a 

417! 

17 ·h.\ 
0 = -- + --,--

a2 

nnn Toro 'IT06hl paceM 

B 38BHCHMOCTH OT o6pe38Hif 

B Bll:Jle: 

f(E) =a f(E ),O(E-E< 

rne a - BbiCOTa rrpnMoyrom 

o6P,83 9TOrO Bbtpa»<eHHli HM€ 

-F(ru)= a J F(n) e 

2..;~ 

noJlCT8Billili ~ypbe-o6paa ~: 

F(ru )= 

nony'IHM: 

F (ru ) = ! a ~ 0 (E 1 + 
4rr 

CpaBHHM Tenepb peays: 
• . 2 

3arrnmeM BenH'IHHbi I F 1 I Jl< 



we nonywnpHHbi nHHHH. 

TT --. 

OBbi9 ll!IIpHHbi 

A(2acos ¢ -!1 sin ¢ ) _] 
4 a2 + !12 

(A.l6) 

( A.17) 

( A.18) 

( A.19) 

..t9HTanbHbiX Jl8HHbiX MO)KHO 

-B. Jly6neT. 

( A.20) 

I ~ 1 H a 2 onpeJlensnoTc~ 

2 
H I!JyHKUHH In IF (ru ) 1-
ITp9Jl91ISIIOTC.H ITO ITOnO:H<E!HHIO 

lOBneHHOI'O BTOpbiM Cnarae-

( A.22) 

31Ia.H C , D , a 1 , a 2 , HaxOJlHM A H ¢ , pewa.11 TpHroHoMeTpH'lSCKHe 

ypaBH9HH.H 

c = 
rrA2 

--+ 
a 

D=-"-+ 
a2 

4rr A ( 2 a 0 cos¢- !1 sin¢ J 
4a2o+L'12 

h.\(2a
0 

eos ¢- !1 sin¢) 

4a2+!12 
0 

Dpnno:H<eJ.me B 

(A,23) 

Llns Toro 'lT06bi paccMoTpeTb Bonpoc o JletflopMaUHHX tflyHKUHH F(ru) 

B 38BHCHMOCTH OT o6pe3aHH.H XBOCTOB CIT9KTpa,nepeiTHW9M ¢opMyny (17) 

B BHJle: 

( E.l) 

I'Jl9 a - BbiCOTa ITpHMoyronbHOI'O HMITynbca, a ( - ero JlnHHa. <Pypbe,: 

o6pa3 9TOI'O Bb!pa:H<eHH.H HMeeT BHJl: 

-1-E-(CLI-fl )-1 Eo (W-fl) sin _E_(W- fl) 
F(w)=a f F(O) e 4 4 -dO 

DOilCTaBn.H.H tflypbe-o6pa3 tflyHKUHH (16) 

A lWEI 
---e (E,2) 

..;2rr-

rrony'lHM: 

CpaBHHM Tenepb peaynbTaTbi llBYX paanH'lHbiX o6pe3aHHfi A H B • 
2 

3annweM nenH'lHHbi IF 1 I Jln.H aTHX cnyqaeB B BHJle 

21 



- 2 2 
IFA(ru)l .. a [ :S 

I~ IM} 
A 

2
1 + 2 :s A I A j cos 6. lj (L) ] 

(L<J)EIM} 

I F B ( ru) 1
2 

"' a2 
[ . :S A 

2

1 + 2 :S A 1 A l cos 6. ll ru ] 
1EIN} (I<J)E{N} 

(6.4) 

(6. _ l ( E1-El 
lj - -2- ---2--) ) 

DpnMeM Terrepb, "'TO fA C f B • Tor)la, eenn BBeeTn yrropHJlO"leHne 3Ha"leHnfi 

E : TaK, "'TO Bee E 1 < E I+ 1 , To MHo)l(eeTBO IN l JlOJI)I(HO oxBaTbiBBTb 

I M l , T.e. I M l C I N l 
- 2 . 2 

B aTOM eny"!ae pa3HOeTb IF B (ru) I n IF A (ru) I : 

- 2 - 2 2 2 
IFB(a)l -IFA(ru)l .. a [ :S A 1+2 :S A 1Alcos6. 1l ru] 

tE I N\M l <t<l >EI N\ M} 
( 6.5) 

MO)!(eT IIpMHMMBTb IlpOM3BOnbHbie 3H8"leHMSI 1 M1 eJieJlOBaTeJibH0 1 lf>opMa eiieKTpa 

FJru) MO)!(eT Jletf>opMI!poBaTbesr KaK yroJlHO ennbHO. 3Toro, OJlHaKo1 He 6ytJleT 

IlpOMeXOJlHTb, eenn llpeJliiOJIO)I(HTb1 HaiipHMep, "'TO BbiCOTa IIpS!MOyroJibHOI'O 

HMIIynbea a = l/2 f (eM: tf>opMyny ( 18) ) • B aTOM eny"lae, nnn Kor.na 3Ha"lennsr 

tPYHKUHll -A I , eoOTB9TeTBy!OU!He rpaHMU9 00p938Hl!S11 Manbl ( TBK KBK BbieOTa 

rrhe.necTana =A 1 (rp.) ), To, O"leBnnno, BKna.n tPYHKUHM (6,5) 6yJleT paB
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Aj cosflll w] 

(E.4) 

secTH ynopHaoqeHHe saaqeanfi 

> IN l aomKHo oxBaTbiBaTb 

( E.5) 

'neaoBaTenbHo, $opMa cneKTpa 

bRo. 3Toro, oaaaKo 1 ae 6~aeT 

'ITO BbiCOTa ITpHMOyronbHOI:'O 

4 cnyqae, HnH Koraa saaqeaug 

38HHH, M8llbl ( T8K K8K Bb!COT8 ' 

Ia $yHKUHH (E.5) oyaeT paB-

'8 

f!y6na 1970. 

Ko, T.A. CTpH)K. Coo6weJIHe 

.Lett., 2BB, 233 (1.968). 

<ev.Lett., 23, 1.071. (1.969). 

(1.970). 

B. B.-G.-0, Collaboration, A. Study of K "" States Produced in 

1.0 GeV/c K + p Interactions. Subrrutted on the XV the International 

Conference on High Energy Physics, .Kiev, August 26th-Septem

ber 4th, 1. 970. 

PyKonucb nocTynuna B uanaTenbCKHA oTnen 

2 MapTa 1971 rona. 

23 


