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cc spectrum from lattice QCD
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cc spectrum from lattice QCD
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cc spectrum from ancient history
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Meson loops

David Wilson Reso




— — = -
P l(s) =mi— s+ g IL;(s)
— 0 i
1
State  Our mass (MeV) Our Am
(MeV)
218, 3617.0 —6.9
238, 3676.5 —14.2
318, 3924.5 —24.5
338, 4020.0 —17.0
3P, 3892.0 —30.0
3*P, 3818.8 —13.2
33p, 3868.9 —45.1
33p, 39394 —7.6
3'D, 3813.3 —-1.7
33D, 3728.1 —46.9
3°D, 3815.0 0.0
33D, 3833.1 —1.9
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Charm-light spectrum from lattice QCD
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Dn scattering from the lattice my = 391 MeV
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Dn scattering on the lattice
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Scattering in a finite volume

det [t~ (F) +ip(E) + M(E,L)| =0

| | |

infinite volume scattering

. phase space known finite-volume
[~matrix ,
functions
S=1+ ZZP - diagonal in channels,
diagonal in partial waves, mixes partial waves

mixes channels

K-matrices prove very useful

tl=K1'1—ip

where K 1s real for real energies
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Elastic Dt phases
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Coupled-channel scattering
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Dn scattering on the lattice
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Dn scattering on the lattice
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Amplitude poles

K-matrices with Chew-Mandelstam I(s)
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Near-threshold bound state, coupled strongly to D=
At mx = 391 MeV, we find a pole at (2274%1) MeV

Experiment finds a very broad S-wave resonance with m = (2318%29) - (267£40):/2

Further studies with m, = 236 MeV are planned

David Wilson

18



Back to the ao(9380) m E

PHYSICAL REVIEW D, VOLUME 65, 114010

Dynamical generation of scalar mesons

M. Boglione and M. R. Pennington
Institute for Particle Physics Phenomenology, University of Durham, Durham DHI 3LE, United Kingdom
(Received 18 March 2002; published 12 June 2002)

Starting with just one bare seed for each member of a scalar nonet, we investigate when it is possible to
generate more than one hadronic state for each set of quantum numbers. In the framework of a simple model,
we find that in the /=1 sector it is possible to generate two physical states with the right features to be
identified with the a(980) and the a,(1450). In the /= 1/2 sector, we can generate a number of physical states
with masses higher than 1 GeV, including one with the right features to be associated with the K{(1430).
However, a light « scalar meson cannot be generated as a conventional resonance but only as a bound state.
The I=0 sector is the most complicated and elusive: since all outcomes are very strongly model dependent, we
cannot draw any robust conclusion. Nevertheless, we find that in that case too, depending on the coupling
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Back to the ag(989) £0(980) - n

PHYSICAL REVIEW D VOLUME 48, NUMBER 3 1 AUGUST 1993

New data on the KK threshold region and the nature of the f(S*)

D. Morgan
Rutherford Appleton Laboratory, Chilton, Didcot, Oxon, OX11 OQX, United Kingdom

M. R. Pennington
Centre for Particle Theory, University of Durham, Durham, DH1 3LE, United Kingdom
(Received 8 January 1993)

We combine new data on f(S*) production in J /¢ and D, decays with earlier information on central
production and elastic 7, KK processes to make a fresh examination of the f,(S*) resonance. The key
feature of our amplitude analysis is its strict enforcement of unitarity. This allows the good energy reso-
lution of the new J /y— ¢7a(KK ) data to play its full role in delineating the f,(S*) resonance structure
that experiment demands. This enables us to distinguish alternative resonance mechanisms that have
been proposed: we conclude that f,(S*) is most probably not a KK molecule, nor an amalgam of two
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Pole counting

Weinberg, Morgan & Pennington

Resonance decaying in S-wave
close to threshold

one-pole: extended object ~ meson-meson
two-poles: compact object ~q(q, ...

David Wilson
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Jost functions

In general: Si1 =

det S =

Morgan & Pennington,
tar above lowest threshold:

3(_k17 k2)
3(k17 kQ)

3(_]{17 _k2)
3(k17 k2)
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Pole counting
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Pole counting

0.005

0.000

-0.005 |

-0.010F

-0015F

0.10 1

0.05 3

a¢ Im kKK

-0.050 -0.045 -0.040 -0.035 -0.030

)
/

%‘% F pipjltijlz

I - 0.7

-0.10

11,
1 — 0.6

0.5

0.4

0.3

0.2

0.1

David Wilson Resonances

KK - KK

27



Pole counting
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Pole counting
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Summary

Resonance information 1s now being extracted 1n
systematically improvable, first principles

methods using lattice QCD.

Coupled-channel physics is present almost
everywhere 1n the spectrum and recent progress
has made extraction of the poles and couplings
possible.

‘T'hresholds play an important role, particularly in
S-wave where they can introduce sharp effects
into the amplitudes.

Caretul analyses are needed to extract the pole
content.

The methods are widely applicable:
10(980), X(3872), hybrids,
wy = n, TN = TN, yN— N,

David Wilson
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