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Resonances coupled to pion-baryon in S-wave

¢ Wiith varying m,, resonance poles move It

¢ At m], — a zero-energy bound state of pion-baryon l

© What happens around m} ? (HyodoGors), Hanhart et al.o14)]

A;" (2595) . 7-‘-20(2455) On charmed baryons:
Lutz & Kolomeitsev (04)
% What’s the role of chiral symmetry? Jimenezdejerolc o)

Haidenbauer et al C11)
Romanets et al (13)




What’s the role of chiral symmetry?
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¢ W coupled to the S wave — time derivative on 7
% Nonrelativistic pion — coupling « my !

% Mass splitting A ~ myx




The effective range can be large

Assuming h = O(1)
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% r can be quite large when m} < Virf, = 328MeV

Act(2595):
h=0.7
r=-19.5 fm
a =-10.5 fm

Values for aand r
from Hyodo(2013)

% asingle fine-tuning m* — m, — 0 makes both a and r large

% V47 (rather than 4m) arises because the pion is nonrelativistic




Consequences of large r
— shallow two-body resonance

o [ )
o models w/ naturally sized r < 1/mx
T{ or smaller
. o large r >> 1/my

% Res. poles close to real axis — weak coupling of excited baryon to two-body

channel (among others) is possible

% Shallow p-wave resonance doesn’t need help from chiral symmetry and its

spontaneous breaking
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Consequences of large r
— breakdown of universality
@ Universality : observables expected to scale w/ m; —mz; — 0

Mg
Vi,

2
% Additional small parameter ¢ — ( > breaks universality

down sooner than expected

E.g., binding energy when m, > m

Universality recovered only in a tiny window
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Summary and outlook

¢ Around my, chiral symmetry ensures, to a certain extent, the S-

wave effective range of pion-baryon to be large:

mE < Vanfr = 328MeV
% Large r helps S-wave resonance stay close to threshold and be

narrow

% Coexistence of r and a breaks down universality quickly; e.g., as

seen from binding energy

% 2 pions + baryon?




