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Ximo I

Dedicated to

Ximo Prades 1963-2010

Friend and collaborator

Postdoc 93-95 with me in Copen-
hagen we have worked together
ever since
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Ximo I
Ximo's main collaborators from inspire:
# J. Bijnens: 26
o A. Pich: 26

o E. Gamiz: 21
and we're all here to honour his memory

# 84 publications

45 published in journals
6 “very well known”

16 well known

2524 total citations

h index of 30

© o o o o
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Ximo I

We have worked togetherongj 2, ¢1 =1=2 Bk, "R =",
Quark models and ENJL, electromagnetic effects,...and
were working on rare kaon decays and g 2.

a ~ 0Dk

J. Bijnens and J. Prades, Mod. Phys. Lett. A 22 (2007) 767 [arXiv:hep-ph/0702170].

J. Bijnens and J. Prades, Acta Phys. Polon. B 38 (2007) 2819 [arXiv:hep-ph/0701240].
J. Bijnens, E. Gamiz and J. Prades, JHEP 0603 (2006) 048 [arXiv:hep-ph/0601197].

J. Prades, J. Bijnens and E. Gamiz, arXiv:hep-ph/0501177.

J. Bijnens, E. Gamiz and J. Prades, Nucl. Phys. Proc. Suppl. 133 (2004) 245
[arXiv:hep-ph/0309216].

J. Bijnens, E. Gamiz, E. Lipartia and J. Prades, JHEP 0304 (2003) 055
[arXiv:hep-ph/0304222].

E. Gamiz, J. Prades and J. Bijnens, Nucl. Phys. Proc. Suppl. 121 (2003) 195
[arXiv:hep-ph/0209089].

J. Bijnens, E. Pallante and J. Prades, Nucl. Phys. B 626 (2002) 410
[arXiv:hep-ph/0112255].
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XImo I

9.
10.

11.
12.
13.
14.
15.
16.

17.
18.

19.

J. Bijnens, E. Gamiz and J. Prades, JHEP 0110 (2001) 009 [arXiv:hep-ph/0108240].

J. Bijnens and J. Prades, Nucl. Phys. Proc. Suppl. 96 (2001) 354
[arXiv:hep-ph/0010008].

Bijnens and J. Prades, arXiv:hep-ph/0009156.
Bijnens and J. Prades, arXiv:hep-ph/0009155.
Bijnens and J. Prades, JHEP 0006 (2000) 035 [arXiv:hep-ph/0005189].
Bijnens and J. Prades, JHEP 0001 (2000) 002 [arXiv:hep-ph/9911392].
. Bijnens and J. Prades, JHEP 9901 (1999) 023 [arXiv:hep-ph/9811472].

. Bijnens, E. Pallante and J. Prades, Nucl. Phys. B 521 (1998) 305
[arXiv:hep-ph/9801326].

J. Bijnens and J. Prades, Nucl. Phys. B 490 (1997) 239 [arXiv:hep-ph/9610360].

J. Bijnens, A. Fayyazuddin and J. Prades, Phys. Lett. B 379 (1996) 209
[arXiv:hep-ph/9512374].

J. Bijnens, E. Pallante and J. Prades, Nucl. Phys. B 474 (1996) 379
[arXiv:hep-ph/9511388].

T T TR
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XImo I

20. J. Bijnens, E. Pallante and J. Prades, Phys. Rev. Lett. 75 (1995) 1447 [Erratum-ibid. 75
(1995) 3781] [arXiv:hep-ph/9505251].

21. J. Bijnens and J. Prades, Nucl. Phys. B 444 (1995) 523 [arXiv:hep-ph/9502363].

22. J. Bijnens, J. Prades and E. de Rafael, Phys. Lett. B 348 (1995) 226
[arXiv:hep-ph/9411285].

23. J. Bijnens and J. Prades, Phys. Lett. B 342 (1995) 331 [arXiv:hep-ph/9409255].

24. J. Bijnens and J. Prades, Nucl. Phys. Proc. Suppl. 39BC (1995) 245
[arXiv:hep-ph/9409231].

25. J. Bijnens and J. Prades, Z. Phys. C 64 (1994) 475 [arXiv:hep-ph/9403233].
26. J. Bijnens and J. Prades, Phys. Lett. B 320 (1994) 130 [arXiv:hep-ph/9310355].
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Overview I

ENJL model
First uses for nonleptonic matrix elements

o o o

Some very hard work:
Hadronic-light-by-light-contribution to muon g 2.

¢ | =1=2-rule and "&"
Can we do better on the hadronic intermediate side?
gi 2arestart

© o o o

Some more un nished business
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Overview I

o ENJL model

#® First uses for nonleptonic matrix elements

# Some very hard work:
Hadronic-light-by-light-contribution to muon g 2.

® ¢| =1=2-rule and "&"

# Can we do better on the hadronic intermediate side?

® g 2arestart

# Some more un nished business

# Note: overview of Ximo's work not an objective review,

so references to other work are mainly not there
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First meeting

First meeting
Marseille 1993

Ximo Memorial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.8/55




Copenhagen

A bit after he arrived
In Copenhagen
September 1993

Ximo Memorial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.9/55



First results I

# One thing we did: nd new obstacles to calculations

o Other thing we did: overcome them

First example:

# Ruiz-Arriola point out that the ENJL model did not have
the anomaly correctly

® We didn't believe him
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First results I

# One thing we did: nd new obstacles to calculations

o Other thing we did: overcome them

First example:

# Ruiz-Arriola point out that the ENJL model did not have
the anomaly correctly

® We didn't believe him

# Turned out to be more general problem of quark models
with ga 6 1

# Solved by adding the necessary extra terms

® J. Bijnens and J. Prades, “Anomalies, VMD and the NJL model,
Phys. Lett. B 320 (1994) 130 [arXiv:hep-ph/9310355].
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ENJL: our main model I

3 3

Lengt = QOfi°" (@ iva j ia:®s)i (M +sj ip°5)gq® +2 gs ng; qug
h3 3 3 3 i
I Ov qCE)Oqu qL°1Q§> T qg" Or qR°1qg
i = ¢

°
fo!
j=
o
7

°

Vi, ai, S, p. external vector, axial-vector, scalar and
pseudoscalar matrix sources

M is the quark-mass matrix.

. 8Y4Gy (n) . AiGs(m) .
gV NCQZ ’ gS NCQZ .

Gy, Gg are dimensionless and valid up to ©

© o o o

No con nement but has good pion, vector meson and
OK axial vector-meson phenomenology
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ENJL: our main model I

N (thIS) ENJL 3B, Bruno, de Rafael, Nucl. Phys. B390 (1993) 501
[hep-ph/9206236]; JB, Phys. Rep. 265 (1996) 369 [hep-ph/9502335] (review)

# Gap equation: chiral symmetry spont%pously broken

- = - + _YoYs

# Generates poles, i.e. mesons via bubble resummation

3/4 - %’4 - % = §/4 - » ?/4 —_ »
N u u u N. N ) N
Yo . Yoy Yo % Ya Y Y Vo 3 Yy

Ximo Memorial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.12/55




ENJL I

® Generalize the bubble resummations to the case with
current quark masses

® J. Bijnens and J. Prades, “2 And 3 Point Functions In The Enjl Model,”
Nucl. Phys. Proc. Suppl. 39BC (1995) 245 [arXiv:hep-ph/9409231].

® J. Bijnens and J. Prades, “Two and three point functions in the
extended NJL model,” Z. Phys. C 64 (1994) 475
[arXiv:hep-ph/9403233].

°

apply it to a number of processes: °° | Vi,

® J. Bijnens, A. Fayyazuddin and J. Prades, “The °° | %,0%0 and
“ 1 %0°° Transitions in the Extended NJL Model,” Phys. Lett. B 379
(1996) 209 [arXiv:hep-ph/9512374].

# ENJL has pseudoscalar meson octet, vector meson and
axial-vector mesons reasonably OK: good candidate for
a model in between perturbative QCD and ChPT.
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Copenhagen I

Celebrating
Ben

Mottelson
/70 years
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Copenhagen

On our
balcony
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Bk :our rstgo I

Late 1980s. Bardeen, Buras and Gerard suggested to
use the large N¢ expansionto do Bk and K | 2V,

ldea: in the large N¢ limit factorization is exact but in the
next order we can identify which hadrons should take
the momentum transfer through the weak operators

Rotate to Euclidean: everything smoother,
noncon nement washed out, cleaner long-short
distance separation.

J. Bijnens and J. Prades, “The B(K) parameter in the 1/N(c)
expansion,” Nucl. Phys. B 444 (1995) 523 [arXiv:hep-ph/9502363]

J. Bijnens and J. Prades, “B(K) and explicit chiral symmetry
breaking,” Phys. Lett. B 342 (1995) 331 [arXiv:hep-ph/9409255]

Disagreement with Gerard on cut-off dependence:
make sure momentum routing Is properly symmetric.
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Simonstorp I

we even
dragged
him to

Sweden
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Simonstorp
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[ 9.9.9.9. 9,

KSOIKKS
9.9.9.9.9.9.9.9,
9%9.9.9.9.9.9.9.¢
RIS
1 9.9.9.9.9.9,%
NLEKEKKS

QO

d

N

“OA

< <«
p¢ Py Ps
Muon line and photons: well known
The blob: Il in with hadrons/QCD

Trouble: low and high energy very mixed

Double counting needs to be avoided: hadron

exchanges versus quarks

Ximo Memorial 23/5/2011 A long collaboration on nonleptonic matrix elements
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A separation proposal: a start I

E. de Rafael, “Hadronic contributions to the muon g-2 and low-energy QCD,” Phys. Lett. B322

(1994) 239-246. [hep-ph/9311316].

Use ChPT p counting and large N

p*, order 1: pion-loop

p%, order N¢: quark-loop and heavier exchanges
p°, order N¢: pion exchange

Does not fully solve the problem
only short-distance quark-loop is really p®

JB, Pallante, Prades: try using as much as possible a consistent

model-approach, calculation in Euclidean space
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gi 2 )

J. Bijnens, E. Pallante and J. Prades, “Hadronic light by light
contributions to the muon g-2 in the large N(c) limit,” Phys. Rev. Lett.
75 (1995) 1447 [Erratum-ibid. 75 (1995) 3781] [arXiv:hep-ph/9505251]

J. Bijnens, E. Pallante and J. Prades, “Analysis of the Hadronic
Light-by-Light Contributions to the Muon g 2,” Nucl. Phys. B 474
(1996) 379 [arXiv:hep-ph/9511388]

J. Bijnens, E. Pallante and J. Prades, “Comment on the pion pole part
of the light-by-light contribution to the muon g-2,” Nucl. Phys. B 626
(2002) 410 [arXiv:hep-ph/0112255]

Our most famous mistake: an overall minus sign missed
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gj 2overall structure I

aIlight i byi light _—

48%”[(@” m: )M (0) (P+ m:)[° ;°-]]:

- £ d*py 2 d*p2 1
M> (ps) = je° 7 4 22 o2(n2 2N (12 >
(2Y) (2¥9% g2 pips(p;i me)(psi mes)
;4 0 (p1;p2;p3)”
+p3.

‘(P + M1 )% (Bg + M1 ),

o £ 7 (py; p2;
We used: | % (pyipzips) = i py - PaP2iPa)
3.
Can calculate at p3 = 0 but must take derivative

derivative makes in quark-loop each permutation nite
] P .
Four point function of V; (x) ~ Qi [ (X)° g (x)]
BEZACH . . .
e (pJZ P2; psg .

i d*  d%y  dze (Pa&F P2t p3@) T v;/Z(O)v;(x)vC®(y)vd_(z) jOi
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General properties I

|70 (s p2; pa):

In general 138 Lorentz structures (but only 32

contributeto g 2)

Using a/ "® = pp! 7® = py

43 gauge invariant structures

Bose symmetry relates some of them
R g¢p, R g*p,

2¥3*  (2%5*
8 dimensional integral, three trivial,

RCCRSN L
|

5 remain: pf; ps; p1 ¢p2; p1 ¢p: ; P2 Cp:

Rotate to Euclidean space:
Easier separation of long and short-distance
Artefacts (con nement) in models smeared out.

Johan Bijnens p.23/55
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Separation of contributions I

o Quark loop with external
. r bubble-chains
P2 q .
i Y, Quark-loop with VMD
Sististst

Also internal bubble chain
/2 meson exchange

Note that vertices have
structure

Off-shell effect in model
o Included
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gi 2 )

Included a long-distance version of the quark-loop
General study of the cut-off effects

,and K loop also included

Only study with scalars included

Still one of only two calculations that have tried to treat
everything
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Summary: ENJL g 2 I

LbL

(2:18 0:3) ¢10 °[quark-loop]

(i 0:688 0:2) ¢10 [scalar]
(8:58 1:3) ¢10 “[pseudoscalar]
(0:258 0:1) ¢10 Yaxial-vector]
(i 1:98 1:3) ¢10 °[v4K-loop]
(8:38§ 3:2) ¢10 1°:

+ 4+ + +
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gi 2 more recent I

Ximo did a lot more work on gj 2 since then (some with me)

J. Bijnens and J. Prades, “The hadronic light-by-light contribution to the muon
anomalous magnetic moment: Where do we stand?,” Mod. Phys. Lett. A 22 (2007) 767
[arXiv:hep-ph/0702170]

J. Bijnens and J. Prades, “Status of the hadronic light-by-light contribution to the muon
anomalous magnetic moment,” Acta Phys. Polon. B 38 (2007) 2819
[arXiv:hep-ph/0701240]

J. Prades, “Standard Model Prediction of the Muon Anomalous Magnetic Moment,”
Acta Phys. Polon. Supp. 3 (2010) 75-86. [arXiv:0909.2546 [hep-ph]]

J. Prades, “Theory of the Hadronic Light-by-Light Contribution to Muon g-2,” PoS CD09
(2009) 079. [arXiv:0909.0953 [hep-ph]]

J. Prades, “The Hadronic Light-by-Light Contribution to Muon g-2: A Short Review,”
[arXiv:0907.2938 [hep-ph]]
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gi 2 )

J. Prades, “Hadronic Light-by-Light Contribution to Muon g-2,” [arXiv:0905.3164
[hep-ph]]

J. Prades, E. de Rafael, A. Vainshtein, “Hadronic Light-by-Light Scattering Contribution
to the Muon Anomalous Magnetic Moment,” [arXiv:0901.0306 [hep-ph]]

Ximo as a negotiator

J. Prades, “Hadronic Light-by-Light Contribution to Muon g-2: Status and Prospects,”
Nucl. Phys. Proc. Suppl. 181-182 (2008) 15-19. [arXiv:0806.2250 [hep-ph]]

J. Prades, “The Standard model prediction for muon g-2,” [hep-ph/0108192]
Getting Arkhady and Eduardo to agree is a major
achievement

Convinced Arkhady that the quark loop had his
short-distance constraint

Ximo Memorial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.28/55



2 our last stuff

gi

Ximo and | were working on getting a more consistent
matching between the different regimes

For ﬂlygt we need to look at more gures like:
ar = dlidlatt with I; = log(P;=GeV)

LL n
a (VMD) al (k)
’M\Y" \i‘/ﬁ\ ’ﬁ‘ \‘Jﬂ\ ﬁ\ m\\ |
7e—10 r Al [ r““\;‘\w 7e_1o ~ (i \;‘ \
6e-10 r iy i 6e-10 | i i
B ; ‘ | _ L /
5e-10 A At 5e-10 AN
4e-10 r 2040 ini 4e-10 | i
N EAING e ¢t | 7 ———— ol
2e-10 L T 2e-10 b it L A
= [P
LA AT R AT T
£ = 1 . Py
e 0. T A i i
= A

Checking which momentum regions do what (but would
need three dimensional)

Ximo Memorial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.29/55



More things in Copenhagen I

We made him
eat Belgian pies
(Limburgse vlaai)
but he didn't mind
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More things in Copenhagen I

Quark masses from QCD sum rules, some pure ChPT and
some nonleptonic electromagnetic matrix elements

J. Bijnens, E. Pallante and J. Prades, “Obtaining K —> pi pi from
off-shell K —> pi amplitudes,” Nucl. Phys. B 521 (1998) 305
[arXiv:hep-ph/9801326]

J. Bijnens, J. Prades and E. de Rafael, “Light Quark Masses from
QCD,” Phys. Lett. B 348 (1995) 226 [arXiv:hep-ph/9411285]

J. Bijnens and J. Prades, “Electromagnetic corrections for pions and
kaons: Masses and polarizabilities,” Nucl. Phys. B 490 (1997) 239
[arXiv:hep-ph/9610360]

In the last paper we discovered that the long-short distance
separation is explicitly gauge invariant. Chiral LECs are
gauge dependent (simultaneously with Moussallam)
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and then I

Ximo went back to Valencia and after a while got a

permanent position here in Granada and was about to
become full professor

But he still came to Lund quite often
To work of course
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1999 I

Visiting Lund
(the beer Is not visible)




1999 I

Visiting Lund
(the beer Is not visible)

yes, it was trappist
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The X -boson story I

J. Bijnens and J. Prades, “epsilon’'(K)/epsilon(K) at next-to-leading in 1/N(c) and to
lowest order CHPT,” arXiv:hep-ph/0009156.

J. Bijnens and J. Prades, “Chiral limit prediction for epsilon'(K)/epsilon(K) at NLO in
1/N(c),” Nucl. Phys. Proc. Suppl. 96 (2001) 354 [arXiv:hep-ph/0010008]

J. Bijnens and J. Prades, “epsilon’'(K)/epsilon(K) in the chiral limit using large N(C),’
arXiv:hep-ph/0009155.

J. Bijnens and J. Prades, “epsilon'(K)/epsilon(K) in the chiral limit,” JHEP 0006 (2000)
035 [arXiv:hep-ph/0005189]

J. Bijnens and J. Prades, “Scheme dependence of weak matrix elements in the 1/N(c)
expansion,” JHEP 0001 (2000) 002 [arXiv:hep-ph/9911392]

J. Bijnens and J. Prades, “The Delta(l) = 1/2 rule in the chiral limit,” JHEP 9901 (1999)
023 [arXiv:hep-ph/9811472]
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The X -boson method: preamble I

@)

Simpler: mg, | mz2,:

i i
Z 4
Matrix Element involves: M = dcg.
0
Spllt integral at * °:
= Estimate
d 4 _
- q’z I gluond § I (HCD(EIOD in |arge N¢

> 2 305 s

=) My i My = ~ T2E4 = Chyg? Bardeen, Bijnens, Gérard(BBG)

Ximo Memoria ial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.35/55




The X -boson method: preamble I

Z 12
def i CHPT p? or p* (BBG) or ENJL (BP) or LMD

0

photon couplings known EVERYWHERE

Good identi cation of scale: * is physical
good matching and numbers obtained

Main idea: change the usual four-quark weak operators to

an exchange of particle whose coupling you know across
the boundaries, i.e. couple them to currents where we know

their low-energy representation.

p.36/55

Johan Bijnens
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The X -boson method I

Hgfsf 2 =) Ox Xg oo (50°1de),
Mx is small.

OPE matrix element : §< y §< %

iCp (1+®s(°)F(q)) Sy + 1+®s(°)FO(Ci) S,
3 h 3 ’ i'
Co=iC() 1+%7) Zin &P 4+,

S; and S, the tree level matrix elements (5°" d) (5°: d),.

Ximo Memoria ial 23/5/2011 A long collaboration on nonleptonic matrix elements Johan Bijnens p.37/55




The X -boson method I
matrix element :
B G 41

£ Q :
iCc (1+ ®(*c)F(g))S1+(1L+ ®&(*c)FAg)S, + OMi %
3 h 3 g |7

o2
— i Ox ®s(tc) °1 201 &p
Cc=t 1+ = zIn [z +H

F(qg) and FYqg) cancel, r; cancels scheme dependence
and r changes to X -boson current scheme.

gx IS now scale, scheme and external quark-gluon state

independent.
gx depends on the precise scheme used for the vector,

axial-vector current.
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The X -boson method I

¢ S =1 case is more complicated (10 by 10 matrices.)

Introduce a set of ctitious gauge bosons: X

®g logMx does not need resumming.

X -bosons must be uncolored.

Only perturbative QCD and OPE used so far.

: — . 11
i R=0 5

a M b PE
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The X -boson method:Bk LD

|
LO CHPT

ENJL ---e----
LO CHPT mass

LMD --------

By(m

0.8 1

m(GeV)
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The X -boson method:Bk I

1

' LOCHPT chiral -+

LO CHPT mass e
ENJL mass
X
<o
0.2
0 1 1 Lo | 1 1 1 1 1 1
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1

n (GeV)

B = 0:32§ 0:06 ®s) § 0:12 (model)
Bx = 0:778 0:05 (®s) § 0:05 (model)




"0="in the chiral limit I

0.01

0.008 |

0.006 |

0.004 |

0.002 r

0.5 0.6 0.7 0.8 0.9 1
m[GeV]

Used Go7=0:48 ReGg=6:2
" we get within 10% of the experimental value
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"0="in the chiral limit

0 - 1Rea2u_ Imao+lma2
k] 2Reapy ' Reay Rea
FSI: )
Reag, Reay from full experiment ) rst term extra
Imag, Imay to p? suppressed

For us: FSI mainly act on prefactor
Isospin breaking: ¥#,” and " 9mix +. ..
¢Im ar Imag

Ya- —— with - Y,0:168 0:03
Reay Reag

Including last two main corrections:

=(5:4; 2:3)¢10 °=(3:18 ??)¢10 3
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Benasque 2004 I

we hiked

on many
mountains
together
(and got lost
on some of
them too)
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Further iImprovements I

Electroweak penguin operators Q7 and Qg can be obtained
from a spectral representation, both from a vector-axial and
a scalar type sum rule in the chiral limit.

E. Gamiz, J. Prades and J. Bijnens, “Matching the electroweak
penguins Q(7) and Q(8),” Nucl. Phys. Proc. Suppl. 121 (2003) 195
[arXiv:hep-ph/0209089]

J. Bijnens, E. Gamiz and J. Prades, “Matching the electroweak
penguins Q(7), Q(8) and spectral correlators,” JHEP 0110 (2001) 009
[arXiv:hep-ph/0108240].

Gave numbers compatible with our earlier ENJL calculation.
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Improving on ENJL I

J. Bijnens, E. Gamiz, E. Lipartia and J. Prades, JHEP 0304 (2003) 055
[arXiv:hep-ph/0304222].

ENJL: bubbles of one-loop

replace the bubble functions by polynomials in of

constants: very much like ENJL and no quark
thresholds

But: higher order: gives poles with wrong sign residues

But while trying to understand this: QCD short-distance
constraints on Green functions and form-factor
constraints (Brodsky-Lepage) =) cannot be satis ed
together with a nite number of resonances
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The large N. short-distance con ict I

Look at the P(q)S(p1)P (p2) Green function, order
parameter!:
Short distance:

5

R NI 2 2

lim ! PSP(,pl:,pZ)A: mQA p2 + q : pl . &
! 22 P2 P3| o' Pl

5 23/4

Large N.: saturate with all possible resonances with
pointlike couplings (polynomials)

PSP P iSP SjPP PKPS P |SkKkP SjPkP
L L @ L @
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The large N. short-distance con ict I

~ X (n2- 12 X (A2 12 X 2. A2
| PSP (p1ipp)A = fo(cR: plipd) + f1|2(p1,p22) . fZJZ(q ,p22) N f3k2(q ,pzz)
| (9° i mi) j (pli mj) K (pzi mk)
s X f 4 (P3) . X fsic (PF)
g @i mApii mP) (@i mP)(pzi M)
N X fejx (0°) X fijk

+
i L1 mP)p3i m) o (@i mP)(PEi mP)(PE i M)

fi: polynomials in their respective arguments.
Short-distance constraint:

fo(o?; p%;p5) = 0

cancellations between coef cients of the others.

The p7=(¢?p5) =) terms of order p? in the f g5 (p?).
Green function =) scalar (transition) form factor
between hadron i and k.

necessarily increases as p?
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The large N. short-distance con ict I

Green function =) scalar (transition) form factor
between hadron i and k.

necessarily increases as p%

forbidden by the quark-counting rules for this
(transition) scalar form factor

terms with ps=(g°p?) and g?=(p2p3) =) problems in
other (transition) form factors.

Clear conict with a nite number of resonances
between the short-distance constraints on the Green
function and the formfactors

Generalizes to other formfactors and scattering
processes
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Bk our nal answer I

Improved model for intermediate distances and Bk chiral
limit:

By =0:38§ 0:15
J. Bijnens, E. Gamiz and J. Prades, JHEP 0603 (2006) 048
[arXiv:hep-ph/0601197]
J. Prades, J. Bijnens and E. Gamiz, arXiv:hep-ph/0501177

J. Bijnens, E. Gamiz and J. Prades, Nucl. Phys. Proc. Suppl. 133
(2004) 245 [arXiv:hep-ph/0309216]

Very hard work to get good matching but no clear
generalization to the massive case.

We would have liked to continue but no obvious good
direction here.
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Conferences: there were many I

Euro avour 2007 Orsay
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What was going on I

We wanted to restart properlyongj 2

Getting a better intermediate energy model with

nonzero quark masses but we did not really make much
progress

We went back to the earlier approach to look at the rare
decays K ! Y™ i : at least getting the signs of some

terms: stuck with a non chiral invariant results for (by
now) four years
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His last visit to Lund: late 2008
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His last visit to Lund: late 2008
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Conclusions: Friend and collaborator I

Ximo was my most frequent and longest term
collaborator

He started out as my postdoc but we became friends
and equals

We have had good times together in Copenhagen,
Lund, Granada, Benasque, Seattle

and during many conferences. ..
and during euroda®©ne, euridice, avianet networks
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Conclusions: Friend and collaborator I

Ximo was my most frequent and longest term
collaborator

He started out as my postdoc but we became friends
and equals

We have had good times together in Copenhagen,
Lund, Granada, Benasque, Seattle

and during many conferences. ..
and during euroda®©ne, euridice, avianet networks

and here there should have really been many more to
come to list at his retirement symposium
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