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Dynamical generation of Baryon resonances from Meson-
Baryon interaction

-+ Hadron dynamics is important at the intermediate
energies.

-+ Many resonances have been found to get generated from
hadron-hadron interaction* (also in meson-meson-baryon
and three-meson systems**).
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-+ Pseudoscalar-baryon systems: well explained in terms of
Weinberg Tomozawa interaction + low energy theorems



Vector meson-Baryon interaction has been studied
for example by

(Based on hidden gauge symmetry {Bando. et. al. 1985}.)

e E. Oset and A. Ramos (EPJA 44, 445 (2010) ) ----- > WT (like) interaction
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Vector Meson-Baryon interaction:

-»- Low energy theorems may not be applicable due to the heavy mass of the vector
mesons.

-»- No apriori reason to neglect diagrams like S-channel, U-channel, contact interaction
from hidden gauge Lagrangian, etc.

-» It is important to check if diagrams other than W-T (/7ke) interaction contribute
significantly.



Diagrams, we include:

+ t-channel exchange (Weinberg-Tomozawa (/7ke) interaction).

+ Contact interaction (Hidden gauge Lagrangian).

+ s- and u-channel baryon exchange

V\/

and study strangeness zero systems to start with.



Vector meson-Baryon interaction:

Ref: E. Oset and A. Ramos, EPJA 44, 445 (2010) , D. Jido, A.Hosaka, J.C.Nacher, E.Oset and A.Ramos PRC 66, 025203 (2002) and
the references given in these papers.
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Vector meson-Baryon interaction:
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Vector meson-Baryon interaction:
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Vector meson-Baryon t-channel (vector exchange) interaction:

Ref: E. Oset and A. Ramos, EPJA 44, 445 (2010) , D. Jido, A.Hosaka, J.C.Nacher, E.Oset and A.Ramos PRC 66, 025203 (2002) and
the references given in these papers.
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Vector-Baryon contact interaction:

K1, eV VK2762
VA — QR — 3PV R 4 iglVH VY]
B B



Vector-Baryon contact interaction:

K1, eV VK2762
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Vector-Baryon contact interaction:

K1, eV VK2762
R A
B B
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Vector-Baryon contact interaction:
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Vector-Baryon contact interaction:

K1, eV VK2762
R A
B B

LyvBB = — 775 {F BUMV 2ig [V#,V¥], B]) + D<BUW {[2eg [V*, V"] ,B}})}

2

- €9 X €

o
S-S

: g
Vcontact — _ZC'CQntaCt
tJ 2M g




Vector-Baryon contact interaction:
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Vector-Baryon contact interaction:
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Vector-Baryon contact interaction:
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Vector-Baryon contact interaction:

- 61V>\<VK2» :
m
VE = GV — PV & E
B B V2/fn

[:VVBB AT {F BU,ul/ [219 [VM VV] B]> + D<BUW/ “27:9 [VM7 VV] 7B}>)}
92
Vcontact — —iC.CQntaCt QMB(;; €o X E_)
S o
/ Spin dependent \
2
‘/1/2 (7con¢act 57 3/2 contact Y
contact = “~1) MB contact =x C’LJ 2MB
2
m- 1
Cjconiact m
s 2f7T MB _ijontact 4fﬂ_2
m

contact
~ O .

2/2



S- and U-channel diagrams:
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Solve Bethe-Salpeter equations in coupled channel formalism:

T=V +VGT

= ‘/t S Vcontact -+ Vu -+ Vts
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But rho and K* mesons are quite wide!!

T=V+VGT

(m—2I7)?2 m
1 ~
I G(s,m?*, M7
Xmmz—m2+imf(m) (8,7, M),
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where, for example, for rho meson --> 2 pions

e D 2
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£ Ref: E. Oset and A. Ramos

(EPJA 44, 445 (2010) )
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< t-channel: Isospin=1/2, spin=1/2,3/2
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ITI x (100) MeV ™~

1702 + 10 MeV

- T
IT

o

pN —> pN
2
TmN —>ooNI
2

T¢N—>¢N|

2
K*A —> K*A‘

2
K*¥ —> K* Z’

~.
S o

1800 1900 2000
Total energy (MeV)




Results:

< t-channel: Isospin=1/2, spin=1/2,3/2
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Results:

< t-channel: Isospin=1/2, spin=1/2,3/2
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Results:

< t-channel: Isospin=1/2, spin=1/2,3/2
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¢ Adding more diagrams:

Isospin=1/2
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Isospin 3/2:
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Summary:

-2 The tree-level contributions from the contact term obtained from hidden gauge
Lagrangian and from the s- and u- channel exchange diagrams are not
negligible.

-2 The degeneracy in the WT results gets lifted if the contribution from these
different diagrams is added. This is something which should be expected
when two particles with spin interact.

- States found and tentative correspondence to known resonances:

Isospin, Spin-parity pole positions States in PDG
1/2, 1/2 1977 -127 N* (2090)
E23/0 1641 - 10 N* (1700)
1/2, 3/2" 2071 - 17 N* (2080)

321/2 2010 -1i112 A(1900)
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