Hints at the Light Kalav gloalndt

\Noug o Ocl. s
M Ff_ Mumw 1'0[),\

5 Exyec*‘a'(‘fo»\g “ elen
2. Wheve 4o look for gLae bt s

2. Ccalav wesen specfr uma

* 99 noue }
¢ qf.kl‘ lw-?ﬂ

4. Avgtwaents Cov a&u»(owu

wovlt u \‘lk. T’e{,‘bz .)4.'4.:. kowsk %

Wevi ( C. . 2006



Hints at the Light Kalav gloalndt

\Noug o Ocl. s
M Ff_ Mumw 1'0[),\

5 Exyec*‘a'(‘fo»\g “ elen
2. Wheve 4o look for gLae bt s

2. Ccalav wesen specfr uma

* 99 noue }
¢ qf.kl‘ lw-?ﬂ

4. Avgtwaents Cov a&u»(owu

wovlt u \‘lk. T’e{,‘bz .)4.'4.:. kowsk %

Wevi ( C. . 2006



QD pyedachons

H\W|‘+%$&« € ? M [L@""Ck\‘

V' _RESONANCES, GLUONS AND THE ZWEIG RULE |3[ q“s_
: et £ct
R Spec c
CaSe A Rz = f\ 9 A (s )

Case T ‘
L ChLSspichtns

Ww)

1 G-l('v Vs (Gev)

JoLoye 4
go.{-u\\{rm(}m» '

] e e ]

] pEs i
A 161" Vs (GeV) -’]-)3 1

>V

+
- To OL‘“)' h‘gkhs‘l‘ ?ﬁuw .3PC =0
Lotbcce QD (quec.dad apym.‘maﬁ;‘aﬁ) M:Qtl:(&;‘a’?&\/
ACD Sumvulys M ~46<V  Navisow ¢ 9
M ey ForCe R




o to Look fov bt

“(‘yn.ss?ch p'\ro?oSﬂJh
3/ ‘X ot !
8 i =y T —N
(< \Q"O\: ?6_
bR - P T s e
fiftez
f""‘“"\-—‘
o pf i M A P_;—/ ;
AWN \ '/\Ci&'“ oL -P-
wove veesd proposals Mictswses | w0,
d) KQOJ;LLS PmrL (G QX‘—«O"‘ SQ/P (I"ﬂfl'l’(/:"‘y &ar)
.
q——fomqé') carsiz0- Migh)
(voliuet quads) (Vatsaet Gaov)
‘o} L~ decoy
B> Kal : (6;:})-.— Bk ﬁ"{‘f‘:f\’ﬂ
hu,c.t \ 4 : "petaguin
Pvohens O
¥ Sc-a:La.v VA O .SP(_.o/(“fb\w\ &‘H,’U.Q'F += A«'seoﬂ‘o-ft(
1q ) qq—.ﬁqh (%

_‘?_'i".t.. 0\0‘.&1‘+r‘(nna-£ CO"--]O_L.ec.\-} (w g»&.oq. 3$ ifﬁ‘-ﬁ;#{
bsidsr sfodarel 43 + hodwuizak o physis




\ ¥ D i
’eﬂﬁ\ﬂ[/\b\g Aarge tn W“ﬁ“" i
(I1SMD 2004 )

%(Quom Y. qU\Wef- ek

————— — > 2.
Ay:Z } Aycz :

e ois)- s
3 ok B ol
45E ' 0.45 F
T 0:4 - @ data o) .o F @ dota )
04F O MC © 04F O MC ¢
P@)o.ss} JET3 0.35f  JETI
0.3F 0.3F
0.25 o o 0.25F Q &
0.2F 0.2:-
0.15 F 0.15F
0.1 F 0.1 f
0.05 Q Q 0.05F - ~
0:.I.”......l....l-...!...-l---ll--'-Q_hl_n_Ll. O:.1.........|....l....l....l....u....l.. M
-4 -3 2 -1 0 1 2 3 4 = e o
¢ 0.05 go.os:
| 0.04F b) | 0.04F d)
S S :
S 0.03F S 0.03F
A 0.02F 0.02 F
O ooif 0.01 f i
-0.01 ¢t * {' t ~0.01
~0.02 -0.02
-0.03 ~0.03 f
"'0.04?' : _.0'043_
:-I----|-I---|----l-lol‘nnll'a!lll—ll'l"""‘ Bls s bliasatsy s laasatlataatlassatenaatlseily
e R I e LA
< = e i
-'2&1' Q
\



\ =0 I = Jf_ I =
r fo%)
(%)
'F., Cmo)
T fo (1500)
fo1570) ¢ K¥(tz0) A (1452)

- to(9%)

'Fo(oé_00>




S ot gpectrun.  ( PDG)
| o e [=L F =4
% & qq,(zoao]
X 9%)

E(maﬂ""’!m:‘xfhg.
15 1 #o('milgbi—]}*ﬂ‘lf%)(—“\;%('%}ﬂ

| fol1370) —
N e -
1 b [folam) [ ”’““B‘g mjﬁz—\!ﬁo(‘rao)‘

l?-o(éoo) —

0% L
GeV
Two voutes fer clags ¢ Focotio
O L Mulkiplets below [Foe WV
wppsc Wkt plot l=1 q3 wid k*(1430)
[ il ng:e,[aq.QQ -exptdreo[ avourol 1€00 ;LQV
m quinched Lodttice calan lochions
{wo isoscalavs wiix with gluelal L Aw\s/&«{_

&> L,0%0) f.0s00) | £o (1370)

Low cvy \MKM\ ["‘(L{'

Xq ., cowpecd @IS e wtloen ke

q--»q-'-
f:);Q..&llA_ctAa.wv

Sguy Weih stew
Qoty Une-8s NoOnet ’co(‘Y?O),Qo(‘N"’)ro_fQ
APPLAY S o Kaovie, 0F Wopon WAL gcn'f'-lﬂn\-a
ol ztng daival Sy lakae Fr<

Yeview: Spanier, Tejngvist



o (" gpectruma  ( PDG)

“ F=% =4
L1 hob)
(g%
—F\,(lﬂo ((? )
15 1 [folSo)l—
Ry [
4+ [Felag)} !
_— % (80) 2 [0 (780)
oc | ‘F‘D(éOO)___.r SQML\OA,QQ
GeV

@ 1 Mulkiplit bulow (Foe PeV
. 49 howe + wi ¥ aFo(fSO)-f-OCw‘w) we ixe ol
Lke 1 -9 i Lew.pt (Lq%&.

h:hk-oLJS‘r(,'(u-O_
oo d gl lball Anisevd atal
Cavound AGeV ) Ca ™M

Nar >0
Ay 8oy enm ety In de favls Suf

0132 net Mmewnlzevs o-f- houwe T

£, 290) T Q%&hﬂ‘ 1q scalar.



pc
foa & OH boote f

’Fo (lS\OO)
£* (1430)

’Fo(qgo) qo(QeO)

'Flﬁvowr Ml'x‘\k*

L J/4 A P/w 4+ (980

2. Gl -Mavw  0lcu Lo

1. fo, % S YY

4. £ (480) > ke, D
. Fo(1hov) 5 T K\Flt?l? p’? (%)

?Lases R

n

L. B = 4 (W) foiGiT0n) 45

3. D o 0, £ (4% +nr

§. Dy &,k (cpo)*

9y~ Sigin i is(d80) = e /BT
vV

\
B = K 4+ Sca Lov k 4+ Ccalav
pevi e N Aov it ot <0 - Syk«wewm

=2 fiud % LoweT




U ke evsk
£,(12%0) X
o q,‘o (\ooo)
£, (6oo) [0
[ Sl,— r t(‘f?fﬂ ,{.D({FOO) i ST
[N~
o 3, i

1S

160 © M i

gGlobrl £t il broad shfe



u.; C/Qaixt(‘- O—u0L "":Q/Q‘a‘m.\

pair mass m [GeV]

Sﬁuam
= LAy e QG_R‘\"‘\'G\’V‘*%
3}1 m E,?
P/?\h [ ] I
'R -}o(Q?o
€ Al | a) n°n° i
Wf &/ t ¢ BNL—E852
- + {++ H " GAMS) b
« il gy Tl
£ ;#H Hh +*\LH : % :
v Lo
E‘ Y EPER | *Hw,;{' #
S ' b) KOK®
: i
A e H | 3
‘“U‘j’E ! 1 , JJHH“ .
S c) nn
: Moy
- } H ++ ¥
.|....|...H.}+|..*H?.
0):5 1.0 S 20

BNL

Lﬂ/{_'_‘t\ .LL‘ -
Gahs '94

1 (

E+4lcy o1 «

( StuadLar 4y
Coliren <+

TBryec LiLﬂ—/f

(~AM s



lnter pn'{'at o of wr Sevave

¥ Rou waass ghdies (i, £ 2 Gev)

?La&z sk {—'l-s vize o Ry Gl sy
=30° af M e 9i0e Mo V/
b-eLav\o-t«v v'eyro'b—-wo( ly o o - prle
noem®y sk 0 Berkiley mr(owoPop‘vw\'?Z)

5 W%fzf,l . Do %7 (E7at chc/g) Ve > NTT
(REs )

— e el R e a(.IPﬂ;_/l.n_\'f res oA
Capyfu ¢ Co{_m.agﬂo (_Da'fw)va

bosed ou (Loy eqs -

+3
Ma.:: G5 :_‘_'lg" MeV o_.-_- St - MeV
- \fLCQrQu-r Q.W?Lﬂ‘o 'Z
v ho¢ &\ Uass sh.dius (\l-m,- £ Qo0 hﬂ")

L shadds sugpmt bvoad staTr
resy Wishry e N ~Menich (Hyons s-)

L WM Aot X rr(T,lClC LES\[-\QWO{L,',Z‘K)

I S VO V2 C’L\ahh.uQs hw&a. Pelah e \‘-dl-!
Pﬂ«i sovi X  Saranfsev

WA & SS A-0S Ge N a 0.5- (.0 Gel/

> 8‘"’ 8s o+
AN B\Ac«n-\s Lot e ‘A-K:( o T I

hn—-.KO'Ufl(t v.O.

 Purede:
6l a-upf—\'h—xa(( car elo

-Lw{s-,




CERN MUNMICK

.
S Tae L-wale
o
ol =

o | Pefensdd

pi pi S wave amplitude in Argand diagram

e " TT--Solution ~+ ——
O'B E J‘)” \‘\ )
. /s %
'] LY
!"' “\
- A
! }
; \
0.6 K T
0.4 fi 4 |
o e : L
0 1 ; .......... Yl 1 1
0.4 0.2 0 0.2 0.4 —
Pe |

oo

My L GV = Y4 Skt 0w
2 wxe Ao d

luaisqoe upto P ~4.% Ge \V/



CPn Q¥ VSO, o--F- Ao Bl %ojﬁs"a
CM 4 Moz

ch Z[(---) a (~4-)]  Hyo—s W
C kM poleviadk et  [Caeivskr

-R. KAMINSKI, J. R. PELAEZ AND F. J. YNDURAIN-

IiialIIIIIil'lllII‘IIll.‘liiliillt!lillllll[lIIIII‘I

300 r 5 ()
B 0
270~ -
X . 1
240 |- 1 |
210 ] (
I hi ]
180~ fi 3
L ,':.' === PY05 -
i I = New S0 high energy fit ]
150 - lr' v Kaminski et al. —
B ks < Grayer et al. Sol.B (Hyams et al) -
L e o Averaged exp. data ’
120 - i » Hyamsetal. (---) ~!
"_ & Low energy PYO0S5 points used in new fit 7

%50 900 950 1000 1050 1100 1150 1200 1250 1300 1350 140X
% (MeV)

5

FIGURE 1. New fit to 8% (solid line and dark area). The dashed lines stand for the phase shift
from PYO05 and its uncertainties. Note that the errors are now substantially smaller than in PY05, and
that we now have a smooth matching with the PY05 low energy fit at 0.92 GeV.
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Fig. 3. The Argand diagram for the Ot scattering amplitude.
M(47) is shown in GeV/c*.

1apie 3
Changes 45 in log likelihood when various components of the fit
are dropped and remaining contributions are re-optimised

Contribution a8
f2(1270) — pp 41.0
1(1440) — pp 813.2

-—9 Jo(1505) — oo 38.0
fo(1505) — pp 0.41; omitted |
f2(1640) — g 0.02; omitted
f2(1640) — pp 41.1
f2(1750) = oo 724
f2(1750) — pp 14.4
f0(2104) — oo 72.6
fo(2104) — pp 0.56; omitted
Background term 172.4
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