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The wm and K7 S-wave from charm decays

The identification of the scalars is still a big challenge:
s Many candidates: which ones are genuine qq states?
s What is the position of their poles?

s What are the couplings to specific modes?

K bellow 1 GeV/c? = The x(800) : an /= 1/2 state? What is its pole position?

7w between 1.2-1.5 GeV/c? = what is the nature of the fo(1370)?




The wm and K7 S-wave from charm decays

Why charm is so interesting for light quark studies?

s mass spectrum is accessible, continuously, from threshold;

s very large and clean samples available;

s D — P PP decays: resonances are constrained by ’final state’ quarks;
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The bulk of the hadronic decay width is well described in terms of
valence quark diagrams connected to known ggq resonances.

» The drawback: one cannot extract the 7w / K7 amplitudes in a model independent way.




The isobar model for the S-wave

The isobar model is simple and intuitive.
A%(sa, sp) = NR + Z ckeia‘“Ag(sa, Sb)s
D decays — NR = cge®° ; B decays — NR = f(Sa, Sp)

AR (sa,sp) = (fR) X BWj

There are well known conceptual problems with this approach.




The MIPWA technique

The MIPWA = no assumption about the nature of the S-wave.

The amplitude is a generic, complex function, Ag(s) = a(s)e*¥(®).

The P1 P3 spectrum is divided in slices , Ag(s = si) = akeh‘“.

» The method rely on a precise representation of the P- and D-waves.
» Results are inclusive : full FSI, production, all isospin contributions.

» The basic problem: how to extract the pure PP amplitude?




Events / 0.05 GeV2/c*

The K7 amplitude — D° — K~ K+x? — BaBar

11K events (98% purity)

— 2

2 P (@) |

L

g L

s I |

L

+

)

~ !

S 1 2
m2(K 1) [GeV%/c*]

2000/ w . 3 * ;
S RO e BN R
| 2 ()

1000 || ] S 4000 i ﬁ\i
L % 4 S | | |
: 4JUK/H = S 0 R

LT - T AR B

m2(K*n®) [GeV?/c*]

m2(K 7% [GeV?/c*]

p—
LU

-
10° | .

10°2

L T
1 2 3
m2(K K*) [GeV?/cH

Events / 0.05 GeV?/c*




The K7 amplitude — D° — K~ K7 — BaBar
» The isobar model yields the worse fit: prob < 5%;
s The E791 MIPWA S-wave describes well the data: prob = 23%.
s The LASS I=1/2 S-wave provides the best fit; prob = 62%.

Decay fractions (%) - LASS S-wave

mode model I model II
K*(892)TK~ 45.24+0.9 44.4+0.9
K*(1410) T K- 3.7+1.5 .
K+70(8S) 16.34+0.1 71.1+4.2
Pr° 19.34+0.7 19.44+0.7
fo(980)=w° 6.7+ 1.8 10.5+1.4

K*(892)" Kt 16.0+0.9 15.940.9
K*(1410)" K+ 2.74+1.5 -

A larger sample will allow a direct (MIPWA) measurement of the K7 S-wave.




The K7 amplitude — 7= — Foﬂ-_u, — Belle

T = l+l/1-1/l, T — Kgm vr;

—0 _ . : :
» K 7 free from FSI, but 3 missing neutrinos: no angular analysis.
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