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Fig. 12. Fits to J=1/2 K'r S-wave scattering amplitude; (a) phase shift 5,;! 3, and (b) magnitude
of amplitude |af,’ ?|. The solid line in each figure is the best fit with r.=3.57 GeV™!, while
‘the dotted line is fit with re=0 GeV™, Two dash-dotted lines in (a) represent & (upper) and
K3 (1430) (lower) resonance contributions to the best fit, and dashed Lne is the sign-reversed
of the repulsive background §pg. (e} X%, My, 9., M 3 and gge: behavior as functions of core

radius re. Vertical lines represent r.=3.57, 3.1 and 3.975 GeV™!, corresponding to the beal fit
and the fit with £ 5 sigima deviations.
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Table VI. Resonance parameters of #(900), KJ(1430) and core radius. The errors correspond to
five standard deviations from the best fit. Two kinds of width, I'® and I'"¥), defined as I't?)
=T} (s = M?) (Eq. (2.5)), I"9=N~"* [ dsI(s)/{(s = M?)? + sT'(s)*}; N = [ ds1/[(s — M?)? 4
aI'(s)"], considering the broadncess of relevant widths.

. e | T 3
K (900) 005230 MeV | 6150 0 Mev | 5453156 MeV | 470%5 MeV

K5(1430) | 1410818 MeV | 42508 Mev | 220™% Mev | 220™% MeV

Table VIII, Comparison between the fit in the case with r. 7 0 and the fit in the case with ', =0,
™n the latter analysis with r. = 0 the small §*** in the low energy region is explained as a
background phase [§55°]. In the case with r. £ 0 the sum.of the large positive . and the large
negative dgg gives a small positive phase, corresponding to the [653°] in the case with r = C.
The x*-value becomes much smaller in the former than in the latter. The latier is essentially

equivalent to the original analysis®® without repulsive pg, FWIPP'D om @n.b
re # 0" /N; =(67.0/4

re = 0(x*/N; =86.0/43)
8al* | 8" = dxz1430) + Ppg

(875 £ 75) — §(335 % 110)

x(900) positive BG
- 905 T30 > 2000
i 545 110 > 2000

Tt/ MeV



I, Method of Amlyses of ) Production Proc.

Strong Interaction : Residual interaction of QCD
interaction between color--reutral 3% ) bound ctates B,

i et ={mK, p.K &% f s, -}
AN AL )
/ Strong
H (95) de\rcrtiaet:l by ¢a —fie/d |

L— Final State Interaction
induces Stmng )ohxwes @-;9,0

; S-matrix Bases : configuration space af
multi - 4’: s ototes

| t ¢: = P«Kfc_x&--- have finite widths. Uristable Parbicle

intuitive wmethod

1. o S |
l . mME-S - mi=S -imels
E
- EX. )
‘ w‘z/ w'(
Hy=]_| o+ ——<tt + =
\ - ( 5)
Vg g " L
W W w T"
S
)
Prod. Ceupk. §trong Phase
v NR 16f
- beﬁ” mo‘ra‘ NR ‘em T\ 2 mfgl_ N(Sm&
= Y‘o;e mg—s—fmor;(SJ * Y;;; * e Myy =8 =iMg, [y,
¢ 1
Lwa |74, ORI, S |74,

‘Thn:formTS 'c.ansis‘hnt% ~| VM W rbethed'

with Uniterity of Generalized S-metrix.
( Generulized Uniterity)




i,
/‘]\
l-‘ .

R

v 50oMeV 900 uaV

it

|
- - = e i
r { ‘!l‘f R R Y A
\,’.i:,&}f LA . s

J/¢ — wnrx
D' — rrtrt

such as

f b
- FRRAT N )
| ¢! ‘lj i ""'j—" s P
h - .
2" o ik
[Z
»"- 50DMeV  90DMeV
: C g
N . h, P ;;l - Elr * .V_ o ;,:l :A-~“.— "A-.-‘l“-n" f“ ﬁ. g

Sifuafim are common for
nK - Scattering & nK- Production Processes

( Adler O and threshold behavior )

Production Processes
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(Adler O condition)
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bub inpip — 9.. (including Eny =0 ), F-0.
Adler 0 condidion satisfied,

(Ol d method )
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JF =0T is Not applicable to
Production Processes with ’oqe energy
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IV. Phases af Production Amplitudes

It is believed by many pecple that

all the 0L - Production amplitudes F  have
the Sarn g p%we A ’Cha‘t Of M—Sca:ﬁ:er‘ing amp}i-i:uole 3

(O‘d MM) Au, ergm, P@mmﬂ@n"é‘?

? = de‘)J o4 (.9) : s/ow[y varying
n reat Function

( . Pole-untversality -
F amd T Rave common positions of poles

. Watsont Finad State Interaction Theorem
Reason of OUer[oo[a‘ry O for almost 20 years.

This belief comes from

incorrect application of clastic Uniarity conditign
( applicable only to Scattering)
o Production Processes.

overlooking the Strong FPhase
allowed in Gemmhf:’z&d {nitarity condition,
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“ ”(* Finaf %) i{l;@, .

N (.d '
lomited case3| | Processes with small energy release.

. Phase motion from - pole
mi ho Adirectly observed in some cases.




( Elastic Unitarity Constraint )
It is often argued that
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l ( Relative strong phases examples )
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K= (s-2x) K
\AJ},@» O-+Factor
'lesstic: Unitorid
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(/4 —wnn)
 Interesting possibility . | |
i tbe peak aréumld_ Yy =2 SOOMeV dominated by G
we mey possibly observe the O- Breit-Wigner phase motia
| by using O- b, (1235) interference in Dalitz Plot .

174

Ochs “No O- Breit- Wignek‘ phase motion. N Tpg —» JUI
DM w0 distribution in Vg = 280 ~250 MeV.

A.ssumml“laws .
Parffa,( Wave Exban.scan (PWaf}
%5 : (507 + Op))
5 =1SI7 + 10 (30-1) RelSD”/+ OD
o D-wmve IS dpmmu&d b_y Fe (1275) - ert-w.gnu-awp@
ifmost read
= Args < ?0 an ’)’nm=2J'D~7$'DNeV.~

BES data

D-wave in Hmswrﬁy regisnm marn/y comes From by (/235)
JVD'L’JLJCQ?S')

theoretical Tnvesti (9&7‘“0‘71

PWE nit applicable  mxm 2 500 MeV
¢ D-wave from by (2357 show mther mpad phase matrow
J C on Mam 500 MV

Badfc a,sswmp'f'fm\s_by Oclq.s are !GSZ‘:,
should be re- consideres
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(D'—Kn*tutv by FOCUS)

—-'K*' "'V dom:narif

. Smw@( S-wave (K 7rt)— co*mponent
li‘h constant phase 5' N Mg = 0:8 ~1.0 Gel/

“r'mwwy to mimduce expb. we O-dostrib

the same phase as the Kot - Smtterfnj phase .

Min bw’&‘k [ £ Dchs .
critisize 'the K Brei‘f w:;wﬁt Ag 2777

”Sud’: a result appe_ar;y‘bo cmqtm_diaf the above FOCLLS’mu/;

th corre.ct ‘overlooking the. strong phase.

. D ———»Q)  u*Y FOCUS
isolated in Strong imtwraction Jevel.

=3 Wafmn theorem ajeplicable. -
= 3’ and T Aave ‘common phase .

f D — x{i E79)
K JT_ N@t {J@/gﬂg@! '
! K’ 71‘—+>“/&5‘mﬁmy

=> A Hag different pahase from 7
Method of ana yéee adojted by E 79/ is correct.
Their result of ). & (MO)"QK!'J'&/HCQ' IS m/ia,é/cz,



V. Concluding Remark
Co'nventioml_ Analyses of ;:) P,du‘t,-op Processes

Common fit with zﬂ- Scattering phose shift &
| o A e
based n. “Universality of ét: scattering
3 = 7 wifh -t,ow!’ .var‘,'in‘, mal o{(s/
x = threshold supp ression of mass spectra
‘ - universal phose motion : Watson theorem
A?g F = /‘]‘7 T =85 castfre wnifarity.

but A‘d’ua"’ In,?

1- No 'ﬂwmbo“ cuppms.o‘én inthe processes with
- | large energy releese To ( .
- Arg K #Arg 7
- elastic wniferity cannct be applicable.
various dm'g‘p}m‘ms ‘Dc ?%'M/J'EQA'S'-W'&”‘X e,/e_.memts_
common fit is Not Correct.
F of Inp and D decays must be indgmdenﬂ‘x_
| g_gg!y}_d from T (= &)

Especc‘a”y Bugg's stutement of ”Adler 0”

' “ 0 ~fader (.r-{,"-ﬂ? n ImD of A v

(~ has No relation with standard prescription of Adl0
. comes From the mcorredt application of elastre unﬁhri?.
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[ Comment on Buggh method }

Vanous Sfrung mtemct:m of genemlazed S>-matrix
phases  elements Overlooked

° lncormc‘t apphcd‘om of H@s{?m Unitnriny
\7 at / (1 -tp K)

2"

Bugy's stetnmerd “ailir- O in 3 |
¢ E’ashc U”ltﬁflty thﬂbt be dppl,'ed ‘b J/y,decy

. standard prescription of Adler O conditioy
describes the O in ‘tof:al 3 o

1

| (Other pio? mmenéa. remnmd unclmagea’)

> Buggh O does not describe
Q ‘n twtod 3
Buggté O-foctor condition in ImD of ,7‘
' has norelation with the Adler O condition

| comes From Incorrect application of eles. um‘fun‘iy. |
\/ot correct o T




E/am'::c Umtanty condition m Pmﬂl Proc
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YMwn M ki, M K*
In low "Mazx wmass 'N.gia'” In low Mgx y\eg‘m
Taw ~ MJ/* ‘ l.age ' My, Mag* ~ Mg, : ,pA?e
arﬂ‘:cz atiom | anHCf/oaf:oﬂ
‘ :@ 0 dacorup/es fw'm =§ K o(,a.oeuple.S‘ JCrom
f:rwf"}wnn}__ f,ml K K7C>F

These anticipations by Bugg are not Correct
because MJN/IS not -laqe cnou’;l. |
‘ol inthe region of p. QCD.
f

M. S‘uzuki ,N’-. N Achasov.
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'D = 1 -‘.p K pammef&r i 'hl’n MC’ ‘bh‘dwwafp wm y
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H =< F o) L(S-m'? xJ'E—T

"Buggé O~factor in zm 7) -

Incorrect, /4

Strong s—clependen ‘ ! ' . "w.on
p’;joffianza% emigg._s?uqrea"p ' Ob,igedb lﬂC’“‘!@ RE

| " with strong s-dependenct

jves

No F.F
M,y&ake (S T) —— Msiake e“%ﬂa

I-lew Fitting with No Physics |
ESpecm”y their obleined parem. of G /) unrelialle !

(s- '5’) - r°‘) w,arsul 4
Incorrect fuctbr Tw
| i h‘too large
e ,SH?:'Z'Z', 1 BES dets s

Removed w"m"" = 300~ 400 MV determined direct
Komada = [ =300~ $rom BES data.

S -wave A mplrtutle Blud Weistopf type faclon






