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Determining the unitarity triangle
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Strong physics problems @

bound states mass generation
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J/y/BID decays L)

Shedding light on scalar mesons
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Hydrogen Atom I VeEteR i

vacuum — the Dirac sea
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vacuum — condensates
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u/d quarks propagating
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Ground State — Vacuum @
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Shedding light on scalar mesons
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Dalitz plot of D' — K%7nt7—.
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Hadron states

cross-section




Spectroscopy: interplay of poles & zeros
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“Traditional” Dalitz Plot Analyses

o The “isobar model” has been widely used, with Breit-Wigner resonant
terms, over the past 15 years.

NR {23}

—€:2+ <—<‘<—<<

o Amplitude for channel {ij}:

Aij = doe'® + Zdﬂe“"ﬁ A(si5) X FP(q,r)F(p,rs) Ms(p.q)

NE D form R form spin
factor factor factor

o Each resonance "R” (mass M., width I';) assumed to have form

. 1
Ar(si;) = [*ﬂr‘.ﬂf1 — 8i; —imgl'(p ,rﬁ)}

Psq are momenta in 27 rest frame
Tpy, Tr meson radii
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=791 DY —» Kn'n* Dalitz Plot

Most interesting feature:

= K'(892) bands dominate

= Asymmetry in K'(892) bands
— Interference with large s-wave
component

Also:
= Structure at ~ 1430 MeV/c? mostly
K, (1430)
= Some K, (1420)? or K, (1410)?7
= Perhaps some K, (1680)7?

S0

At least the K'(892) can act as
interferometer for s-wave

Ferhaps other resonances can fill in
some gaps too.
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Divide m2(Kn*) into slices

Find s-wave amplitude in each slice (two parameters)

= Use remainder of Dalitz plot as an interferometer

d’T
ds12dsy3

For s-wave:

% [8 + (P4D)°

= |nterpolate between (c,, v,) points:

S = @P (Ck@ X Fy(d,#s)F5{n;vs)

Model P and D

i

S (“partial wave”)
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Float P and D parameters and find &:

o General appearance similar to

Isobar model fit:

=  Magnitudes at low mass differ

= Phases above K, (1430)

o Tests with many MC samples of this
size (15K events), produced to

simulate the isobar model, produce p
similar differences in ~15% of the

Cdses

Major source of systematic uncertainty:

e Contribution of reference waves in

region between K'(892) and K'(1680).
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Phases for S, P and D waves
are compared with those
from LASS.

= s-wave phase ¢ for E/91Is
shifted by —73° wrt LASS.

u ¢'5 energy dependence differs
below 1100 MeV/c?.

& gb does not match well
between K'(892) and K'(1680)
resonances

= ¢, match is excellent up to
elastic limit.
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Shedding light on scalar mesons
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glueball spectrum @
In a world without quarks
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Flavour structure of QCD I @
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demands a global Dalitz analysis of J/y, B/D decays, VY,...
iIn Comprehensive Analyses






