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l. ) The 1/N. counting and Ry T at LO

Il.) Ry T lagrangian at NLO in 1/N.

Ill.) Low/High energy: =2>From Ry T to xPT
=2>From Ry T to pQCD
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QRCD at N, — o

(Minimal Hadronical Ansatz)



Eountrng ancssyal

[ ‘t Hooft 74 ] 1/ NC Suppresion 1/ NC Suppression of

[ Witten 79] 4 qq loops meson loops

LO given by tree-level

/Resonances ( R=V,A,S,P ) + Goldstones ( pNGB=1,K,ng,M;)

RXT ~ Chiral symmetry

General lagrangian for R + pNGB: < R O(p?) >
[Ecker et al "89]

(__Minimal Hadronic Ansatz: Long/short a’/'sfances'i
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QCD - Long/Short
Distance

-Vector FF
-Axial FF
-Scalar FF

-

-2 point Green-Funcs.

-Scattering Ampls.
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VEF at LO in 1/N.:

Tree-level amplitudes
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QCD at NLO in 1/N,:

Quantum loops



Ly, atLOin1/Nc + QCD short distance

* Couplings fixed by QCD-short distances:

F I
_V = «/2 G — 2 c, — F ~J
\/E Vv |
WELL DEFINED
counting
* There are also mass relations >with LO vertices
2 i 2 2 i 2 2 nIoops
M, =2M;, M; =2M;(1-38) ~ L P
(4n)° F°

§ ~ 3raF? /M2 ~ 0.08a,  _J ™



[Fagrangian

RYT at LO [Ecker et al’89]

One Loop Diagrams NLO Contributions

However, Loops=Divergencies O(p*)!!

New NLO pieces (NLO couplings)

Minimal Extension: Pieces to renormalize




Simplifications:
‘m,=0
Next-to-leading order in 1/N. U(2)x U2),

NLO in 1/N,:

*One loop -2 LO vertices

Tree-level 2 LO vertices and one NLO vertex

Renormalization procedure:

Renormalized Renormalized Renormalized

propagators ”U:> vertex-functions ”U:> VFF
(self-energy) (1PI)




*Only External Pions
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Remaining operators
Other processes =——>

and and couplings



e External Pions and Vectors




Equations ofi Motion

0 =0, +2X,F,Gy -2v2 X;G, -4v/2 X_F,
*EOM from the
rf,ff =1, =4F(cy - Cs)

eff _
E =F, +2X,F,M3 -2/2X, M2, 1 l 1 l

G =G, +2X,G,M? -4/2X _M? *Full reduction of Ly to (L, + L)
My = M§ +2X, My, =

f(q2)=.¢(£2ff, \e}ff F\e/fflcgff,Meff)



Experimental Results
and

High/Low Energy Limits
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Radiative corrections:
UNDER CONTRO




Ms=14 GeV
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- Ms=1.0GeV
= Standard ChPT
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* Phenomenological suppression szf (p) < E’éPT (n)

I

Similar with O(p6) yPT O(1) O(Ny)



constants
& In(Q’) RENORMALIZATION

Through LO lagrangian



Conclusions



* QCD at large N, : Minimal Hadronical Ansatz
* RyTat NLO in 1/N, :
i Quantum loops: Well defined counting and renormalization

i Radiative corrections: Small within the range |q2| <1 GeV?

i Low energy limit: Ry T Lt >y PT

n High energy limit: - Wrong behaviour
(wrong resonance FF)

- Need for extra operators
with 2, 3... Resonance fields, e.g.<V A O(p2)>



