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Motivation: Flavor anomalies in B decays

@ Hints of Lepton Flavor Universality Violation (LFUV) in B — K ¢* ¢~
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Motivation: Flavor anomalies in B decays

@ Expressed in terms of the effective AB =1 Hamiltonian

4G .
=V Vi Y. CPQE

V2
potential NP interpreted as contributions to Cflo

Hers =-

QF = L[ (1-s)b] X [Pt
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Branching Ratios
1" Angular Observables (P)
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@ An explanation of the B-anomalies
typically required pulls of Cg 19 ~ O(1) °

-3 -2 -1 [ 1 2 3
Descotes-Genon et.al. JHEP 1606 (2016) 092 cy»
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Kaon probes of LFUV
@ Examine the role of K* — n*¢*¢~ decays in testing B-anomalies
@ Dominant contribution to K™ — 7#*¢*¢~ due to K™ —» ¥+~

N

[Ecker et al. (87)] [D*Ambrosio et al. (98)]
Vi(z)=ay +b2+ VI (2), =z= q2/m%<
@ a, and b, are related to chiral LEC’s poorly known
@ Fits to E865 and NA48/2 spectra data yields:
a%® = -0.587(10), @' =-0.575(39),

@ One can show that (Crivellin et. al. Phys.Rev. D93 (2016) no.7, 074038)
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Kaon probes of LFUV

@ Determination of a}* — a% needs one order of magnitude
improvement to probe NP explanations of B-anomalies

@ Improvements of this size possible at the NA62 experiment
= High-statistics: Number of decay~ 50 times larger than NA48/2

@ Proposal to experimentalists: (re)measure K — 7t ("¢~
sepctrum to determine a, at high precision

@ Proposal from theorists: revisit the description with the
advances of the field to understand better low-energy meson
dynamics

e This work: Khuri-Treiman for (P-wave) K* — n*7*n~ decays
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Outline

o Review of the K* — /"¢~ decays in ChPT

9 K* - n*¢*¢": Dispersive approach (this work)
@ Kt »ntptn™
@ Pion vector form factor

© Fits to N48/2 K* — 7*(*¢" data

e Outlook



Review of the K™ — =" ¢ ¢~ decays in ChPT

Non-leptonic weak amplitudes in the effective chiral Lagrangian

@ The effective Lagrangian we are concerned with reads

ﬁeff

£strong
Las=1

Eom

em
AS=1

1 v Gp em
ﬁstrong - ZFMVFH + Eem + %VuquS(EAS*I + ﬁAS:l)
f? f?

Z(@,,U&“UT) + Z(UTX +xTU)

gs (LuL")yq +hec., L, =if?Ud,U"

—eAr(QV*) + ..., V= %ifz[U, 9, UT]

698f2AM{L‘u, A}Qg + ..., A= U[Q, UT]
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Review of the K™ — =" ¢ ¢~ decays in ChPT

Calculation of the K™ — n*/*¢~ decay amplitude

Ecker, Pich, de Rafael Nuclear Physics B291 (1987)
@ Lowest Order O(p?)
. 3 em
m : vertices from LA ¥a) ¥a) ¥()
O : vertices from Lag-
e : vertices from Lem K(p} 7 (p) K(p)  m(p) m(p) Kip) K(p)  rei(p)
o : vertices from Lstrong
AK* > 7ty) = ZEV,qVusgsf2(p+p') | 2ie + 2ip? 5 Sie+ie—— —2i(p')?* ] =0
V2 p? — M2 (p')? - Mz
¥(a) ¥(a)
X « — vanish because
K N
i O(p?) vertices
4 K{p) m(p) K(p) n(p) K(p) w(p)
@ One-Loop O
One-Loop O(p") " o) ©
¥(a) ¥(a) ¥(a)
K, 70 K, K
K(p) n(p) K(p) m(p) mw(p) K(p) K(p) m(p)
(d) (e) (f)
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Review of the K™ — =" ¢ ¢~ decays in ChPT

4
Counterterms O(p ) Ecker, Pich, de Rafael Nuclear Physics B291 (1987)

iqi ; em,4
purely strong and e.m. origin e.m. induced from £ 4",
¥(a) ¥(a) ¥(a)
K'(p) m*{p) !ﬂ*(p') K*(p) !K*(p') (p)
K{p) n (pY
AK" »'y) = 3 \/— VaaVusgse (w1 = wa +3(wa —4Lo)) ¢*¢*(p + 1),

@ Final amplitude in terms of renormalized couplings

GFVualeus.QS6 2 " ’
— e(p+p")
\/_(4 ) 1

= -[0K(2®) + 6(a®) + v
Wi = (AT -+ B4 )>_110g(
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Review of the K™ — =" ¢ ¢~ decays in ChPT

~-Of- - 6
State Of the art O(p ) D’Ambrosio, Ecker, Isidori Portolés JHEP 9808 (1998) 004
@ Spectrum in the dilepton invariant mass

dr GFa MK 3/2
dz 12#(4704 (1,2, w)\/ 1+2 |V(Z)| rp=Mp/Mgk, z-q/MK

@ Form factor: + O(p®) unitarity correction
V(z)=as +biz+V™(2),
° : Low Energy Constants of the ChPT framework
a _ Vuqu.SQS (l - ) b _ Vuqu.SQS i
T V2 \3 ) T A 60
64w . . 1 2
Wi = T”(N14*N15+3L9)+§IHM;LMW
@ Unitarity correction
; Komnm . 1-loop Fy(z)
o _a-+,@~(zfzo)/r,2rl4 4 4 " 2]
Vit = = GJFMf{r,Zr [5 RETRET (1 B *) G(z)} [ J’
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State-of-the-art O(p°)
@ Polynomial dominates over the loop correction V7™ (z)

o Nlr4 - Nﬂ) poorly known (Bijnens et.al. EPJC 39, 347 (2005) ,Cappiello et.al. EPJC 78, 265 (2018))

Lo=7x103, Ny = -104x10"%, N15=5.95x107%,

a. = -0.236

Lo=59(4)x107%, Ny = -2(28)x107", Ni5=1.65(22)x107°,
ar = -1.012

@ Theoretical ideas on a, and b, : & ~ 20 .1

* e T opH <t

Source ar by b./a. | BRx10°

K* > n'ete EB65 Z0.587(10) | —0.655(44) | ~1.20 | 294(15)

K* > ntete” NA48/2 | —0.578(16) | —0.779(66) | ~1.35 | 314(10)
K* > 7t NA48/2 | —0.575(39) | -0.813(145) | ~1.41 | 96.2(2.5)
Lattice (RBC/UKQCD) |  1.6(7) 0.7(8) ~0.4 —

@ Hierarchy estimated is not correct? Higher order chiral corrections
or crossed-channel contributions are not negligible?
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totes

Kt > n

: Dispersive approach (this work)

Transition form factor K — n¢* ¢~

@ Two-pion discontinuity of the K — n*~* transition form factor

@ Twice subtracted dispersion relation

disc /7 (s)

fK?T(S)

b=b,/M;

2ic(s)FY " (5) M5 (5)0(s — 4m?),

52 ,discfET(s")
a+bs+2—m_f 7(5')2(5 5)

l oo O'(S’)Fv *( )MA—>37T s )

™ 4WL2 s’

)

l oo ds ,U(S')F‘ *( )MK—>37T(,/)
7 Jam2 (s)2
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*¢t¢™: Dispersive approach (this work) - rtata™

Kt >n

K — 37 decay amplitude decomposition

@ Assumptions: i) AI = 1/2-dominace rule; ii) treat the K meson as
spurious I = 1 triplet; iii) isospin is conserved in the decay.

@ Partial wave decomposition of the decay amplitude as

Mgk_’ggﬂ(s, tau) = > (20 +1)Py(cos G)P;jklmé(s, tou),
=0T
s=(pr-p1)?, t=(pr-p2)*, u=(pr-p3)?,

1, j, k denote the isospin of the pions, I isospin state of the interaction.
@ K — mwm amplitude decomposition in terms of three amplitudes of
fixed I and ¢

M(s,t,u)

Mi(s) + (s = u) M () + (s - ) M (u)

(1) + M) = S ME(s)

+

Y e — N R 7)) M(t,u, s) + M(u,s,t)



*¢t¢™: Dispersive approach (this work) - rtata™

Kt >n

@ Unitarity relation for K — 3 in the general form
disc lej(ligw(s, t,u) =1 Z(27r)4(54 (p1 +p2+p3—pw )'7'”17C ’”k./\/li(bin’

n —>rmTmaT

@ Khuri-Treiman integral equations of the Omneés type:
n oo X T INAAL( o
Mi(s) = ﬂ£<s>(Pf<s>+S [0 ag SO )
m JAm2

27 (s)I(s")™ (s = 5)
@ Omneés functions Q/(s):

s e, LS
Q{g(s):exp{ﬂfzmﬁds s’(lisg—)s)}

™
P P T P

@ Order of the subtraction polynomials P/ (s): asymptotics of the functions M7 (s).

@ Asymptotic behavior of  (s): assume the phase shift tends to a constant for

S —> 00
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K* — ntet e Dispersive approach (this work) [ GEESE @ ar

Omnes functions

Q(5)

[
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»
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[
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K* — ntet e Dispersive approach (this work) [ GEESE @ ar

Omnes functions

2 (s)

lim 01 (s) —

§—00

200

Madrid-Krakéw PhysRevD.83.074004
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K* — nt¢te: Dispersive approach (this work)

Omnes functions

Kt > atata™

Madrid-Krakéw PhysRevD.83.074004

02(s) = expi— ” ds'i
0 T Jam2  s'(s'—s) |’
lim 0 (s) - 0, Q3(s)~0O(1)
S§— 00
0 3
o Losty 1974 —— Re0(9
. = Hoogland 1977 - ImO3(s)
-10| 2) ,
— 1g5(s)l

-30| O
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K* — nt¢te: Dispersive approach (this work) - rtata™

@ Assuming M(s,t,u) satisfies the Froissart-Martin bound:
polynomial part of the amplitude grows, at most, linearly in s,¢,u

Mg(s) ~ (s)~s, ./\/l%(s) ~ constant ,
@ the subtraction polynomial is of the form

H?(s):ao+ﬁos+’y()52, Pf(s):al + f1s, (s) =2 + Pas.

@ the number of subtraction constants can be reduced because of
the isospin decomposition is not unique.

0s) = Ns)|a 5+708° i © s sin 8 (s") M5 (s) )
Mo (s) Qo( )( o+ Bos+70s” + 7 Jam2 10(sN|(s)2 (s —s) )
1 _ 1 s [ sindi(s)Mi(s")
M) = olto(mse 2 [7 ),
5 - s i > s sin 45 (s") M (s")
(#) O fons TG =5
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K* — nt¢te: Dispersive approach (this work) - rtata™

Solution to the dispersive integrals

@ The solution of the integral equations is linear in the subtractions
constants and can be represented by a linear combination

M(Satau) = aOM&O (87t7u) + 50M50(55t7u) + ’VOM’YO (Svtvu) + /BlMﬁl (s,t,u) 5

Ma, (s;t,u) = M(57t’u)‘ao=1730=07W0=0731=07
Mg, (s,t,u) = M(57t>u)‘ao=0730=1w0=0751=07
Moo (s,t,u) = M(57tvu)‘ao=07ﬁ0=07’m=1yﬁ1=07
Mg, (s,t,u) = M(s’tvu)‘Oto:Oﬁo:O,“ro:O,ﬁl:la
@ each of the basis functions fulfill the reconstruction theorem

Mag (s, t,u) = Mg(s)‘ao:lyﬁo:oﬁo:oﬁlzo +(s- U)M}(t)‘ao:LBo:O,’Yo:O,BFO

+ (8= )M (u)lag=1,0=0,70=0,61=0 + M (£)|ag=1,80=0,70=0,81=0
2

+ (u)lao=17ﬁ0=0770=0,ﬁ1=0 - g (5)|an=17ﬁ0=07’m=0,51=0 )

@ Perform an iteration procedure for each of the basis function
separately and fix the subtraction constants after the iteration
converges.
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- rtata™

K* — nt¢te: Dispersive approach (this work)

Subtraction constants

@ Matching strategy adopted: Dalit-plot parameters associated to

K — 37 agree with our dispersive representation

@ These are defined by the K — 37 decay amplitude squared

expansion

‘A(Sla 52, 83)
A(S[)a S0, 80)

2

=1+gY +hY?+ kX2,

@ Dalitz-plot parameters obtained in ChPT at NLO

Parameter set 1 (Bijnens EPJC 39, 347 (2005)) | Set 2 (Bijnens EPJC 40, 383 (2005))
g ~0.201 ~0.215
h 0.008 0.012
k -0.0037 -0.0034
|A(s0, s0, s0)|? 4.14-10712 —
I'(K — 37) [GeV] — 2.971-10718
PWAATHOS 2018 20 july 2018




K* — nt¢te: Dispersive approach (this work)
@ Matching approach:
@ No rescattering limit 5/ — 0 implying Q) — 1 and M} -0

+

@ Two-body rescattering effects (M? = 0)

@ Three-body effects (M? + 0)

@ (preliminary) parameters resulting from the matching:

+

-

Source Type of matching ag x 107 Bo x 108 ~o x 10° B1 x 10°
No rescattering 1.2 +140.7 -14.0-41.7 | 21.4+12.7 -2.4
set1 | Two-body (MI =0) 0.3-41.7 -9.3+42.0 | 26.1+47.3 | -1.5+10.1
Three-body (Mé +0) in progress
No rescattering 0.7+1:0.4 -12.6 -41.0 | 154 +11.5 -5.6
set2 | Two-body (M =0) 0.01-i1.66 | —8.7+il.9 | 23.1+47.8 | -3.5+40.1
Three-body (Mﬁ #0) in progress
3 6
- NoFSI mm NoFSl|
2l W Two-body FSI 4| mm Two-body FSI
= Three-body FSI mm Three-body FSI
g L 5 2///
% o) S — % 0|
?-1‘::::::::: ?72“:::::: ZITo -
_2 B _4 \“~\:\‘
A I _ =<
0:20 0.25 0.30 0.35 0.40 [55.20 0.25 0.30 0.35 0.40
Vs [Gev] Vs [Gev]
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K* — ntete: Dispersive approach (this work) IEEIRERIAGIREes

Pion vector Form Factor

@ Omnés

oo 61
FY(s)=|1+ays+ K;_ exp l f ds'ﬂ
m2 —s—imy,Ty, w Jamz  §'(s' - s)

w

Fit to BESIII 50
e BESIII (2015)
ay =0.096(4) 40; = KLOE Combination (2017)
K= 0018(1) — This work: fit
Xiof = 087

83 04 05 06 07 08 09 10
Vs [GeV]
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Fits to K™ — n*/* ¢~ experimental data (preliminary)
@ Fit A: a, and b, allowed to float
@ Fit B: b, = 0 to check stability of a,
@ Fit C: LFU a%° = o/ and b5° = b}"
@ Fit D: lattice predictions on a, and b, as an external restriction

B1=-24
Mode Parameter Fit A Fit B Fit C Fit D
2-body 3-body 2-body 3-body 2-body 3-body 2-body
ete a_;;‘f —0.593(12) —0.484(5) —0.592(11) —0.593(12)
b<e -0.734(55) =0 =0 —0.748(48) -0.730(55)
XGof 1.53 6.45 1.17 2.01
W al’t —-0.603(40) —0.458(9) =a$°® =a$°® —-0.608(39)
[ nte -0.728(146) =0 =0 =bs¢ =b5® | -0.707(143)
Xaor 0.82 1.67 1.50
£1=-1.5+10.1
Mode Parameter Fit A Fit B Fit C Fit D
2-body 3-body 2-body 3-body 2-body 3-body 2-body
ete a;E -0.573(12) ~0.591(5) —0.571(11) ~0.574(12)
b -0.912(55) = =0 -0.930(48) -0.907(55)
Xof 1.34 1.40 1.07 1.87
T al’t ~0.563(40) -0.603(9) =a$° a$® -0.571(39)
it -0.974(146) =0 =0 =bg° =b5® | -0.945(144)
Xaof 0.83 0.85 1.55
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Fits to K™ — n*/* ¢~ experimental data

@ Call for low-energy bin points in K* - n*e*e”

60, - —— 30
s : t!neel-v-chlrd : &o —_ Lineer+Chiral
9. 50 inear ? 25 % —  Linear
X i
G; 40 'S 20
» 30 - 215
e Lo
12 T 10
S 10 S ¥ o5
o] |'G : 5 |'E‘7 :
8.0 0.1 0.2 0.3 0.4 0.5 (915 0.20 0.25 0.30 0.35 0.40 0.45 0.50
z z
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Fits to K™ — n*/* ¢~ experimental data
@ Call for low-energy bin points in K* — n*e*e”

@ Region of the w7 threshold (z ~ 0.32) slightly improved

60— - 30
‘ o NA48/2(2009) = NA48/2 (2011)
%, 50 — Fit1 ol 25 .} — Fit1
— " —
X 40 —— Fit2 S X 90 —— Fit2
[N L s o CheTargf o q . ChPTatpf
o 30 " c %15
& 1 *.:
i 20 {0
5]810 5185
L)
8.0 0.1 0.2 0.3 04 0.5 (915 020 025 030 035 040 045 050
z z
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Outlook

@ K* - n"¢*¢~ well suited to gain information on the B-anomalies

@ Dispersion relations allow to treat the most important rescattering
effects properly

@ The 77 phase shift is (almost) all what we need
@ Preliminary results shows that LFU holds well...
@ ...work in progress

@ Other applications
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Motivation

[ Non- Rare versus Rare Decays ]
BR > 10° BR < 10

Kt >ty 0.6355 (11) K+ o ntyy 0.1003 (56)
Kt =%y, 003353 (34) K+ — ntete 119(13)x10°
Kp — 7feTv, 04055 (12) Kt 5 nrtete 0.0300 (9)
Kt o gptgl 0.2066 (8) Kg — vy 0.263 (17)

K+ s gtata—  0.0559 (4) Ks — 7%u p~  29(15)x104

Kg = n%° 0.3069 (5) M <9x10% (so%cL)
Kg = atr— 0.6920 (5) Y : 4
Kj — n07070  0.1952(12) K, = ete 9 (*,) x107

Ky —atr 7  01254(5) K, > -
K+ 5 7tn0%  275(15)x10* Ky — putpete 269(27)x10*

Kz — 1 5.47 (4) x 10 Kp — 7n%utpu~ <3.8x10% soxcy)
K, —7tr~5 4.15(15)x10° K+ 5 atuw 1.7 (1.1)x 10°
Kg — 7r+;rr’q' 1.79 (5) x 103 Ky — 7] <6.7 x 103 (go%cL)



Outlook

@ Isospin decomposition of the w+7 07" state: [I(19); I(123), I3)

[0;1,1)

[1;1,1)

2;1,1)

[1;2,1)

2;2,1)

2;3,1)

1S;1,1)

[37)

R

1
— (et rr ) + ATy - |7r07r07r+)) ,
V3
1
5 (|7r+7r07r0) — |07t 7Oy — ety + |m~ntat))

1

— (|7t w Ty + fratat) + 270707t - 3t 07 0) - 30t 2 0) + 6|7T+71'+7T7)) ,
2/ 15(
1
5 (|7r+71'07ro) — |77t 70 + |rtawt) — Eaar sy

1
—(2lxt 7wy - 270707ty + |r T w070 # |20t A 0) - Tt - |7r_7r+71'+)) ,
2\/§(

1
— (2|7t 7070 + 2707+ 70) + 27 0x 0y + [p AT 4 At ) + |7r+7r+7r_)) ,
vV 15(

1
—(2lrt T mTy + 2T ) + 2t T T) = 70707 - |n T 07 0) - |7r07r+7r0)) ,
v
af2;3,1) + B1S;1,1)
T(K* +.0._0 200 — 2

(K* > mim ) ) el 0.29 = I(123) = 1 dominates, Al = 1/2 rule
(Kt > atrtn™) |a+28
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Outlook

@ We define the K — 37 decay amplitude according to
(7' ()7 (p2) 7" (p3) i1 K (p1)) = 86 (pr = p1 = P2 = p3) MLy (s, ,0)

1, j, k denote the isospin of the pions, [ isospin state of the interaction.

@ The invariant amplitude has the isospin decomposition
%ﬂgw(s tu) = My (s, t,u)6 6% + My(s, t,u)07 6% + Ma(s,t,u)69 6%

where the amplitudes are functions of the Mandelstam variables
s=(p-p1)°, t=(k-p2)*, u=(pr-ps)°,
which fulfill the relation

s+t+u=mi +3m2 =3,

S.Gonzalez-Solis PWAATHOS 2018 20 july 2018 29/35



Outlook

@ Bose statistics: the amplitude remains invariant under the
exchange of pions

p2 < ps (t o uand j < k)= Mi(s,t,u) = Mi(s,u,t),
p1 <> p2 (Sﬁtandi(_)j) :>M2(S7t7u) :Ml(t787u) :Ml(t7u75)7

p1 < ps (s o uwand i< k)= Ms(s,t,u) = Mi(u,t,s) = Mi(u,s,t),
@ The amplitude is expressed in terms of M(s,t,u) = M1(s,t,u)
MIEL (st u) = M(s,t,u) 876" + M(t,u, )8 6" + M(u,s,t)57 5"

@ In terms of the physical pions
Mpcs optmin-(8,t,u) = M(t,u,s)+ M(u,s,t),

MK+H7TO.KO71.+ (S, t, u)

M(S’t7 u)7
M(S7t’ u)?

MK nt 7= 70 (87t7u)

Mpgo_o00(s,t,u) = M(s t,u) + M(t,u,s) + M(u,s,t).
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K — 37 kinematics

@ In the CMS of particles 2 and 3 we find
t(s,cosbs) = % (X —s+Krr(s)cosbs), wu(s,cosbs) = % (X - 8- Knn(s)cosbs) ,

cosfs = K/7r7r(5) = )\1/2(57 m%{: mi)O'ﬂ-(S) ’

t—u
Knn ()’
@ In the CMS of particles 1 and 3 one has

s(t,cos:) = % (B —t+Kan(t)cosb:), wu(t,cosb:)= % (-t —Knn(t)cosby),
s—u

Far(t)
@ In the CMS of particles 1 and 2 one finds

cosO; =

s(u,cos6,) = % (X -u-Krx(u)cosby), t(u,cosb,) = % (X -u+ Kar(u)cosby,) ,

t—s

0. = .
cos e (1)




The reconstruction theorem

@ Write n-times subtracted dispersion relation at fixed ¢
s e diseM(s' tu(s"))

M(S,t7u) :Prifl(‘%t,u) +

2mi Sth () (s = s)
n oo e / ’
N du,dleM(S(u ),t,u)7
271 Jugy (w)™(uw' —u)
/ 2 2 ’ /
s(u) = mx+3mr—-t-u =s+u-u,
u(s) = mix+3mi-t-s =s+u-s.

@ Express the s-and u-channel in terms of the p-w of definite isospin

%[mg(s',t,u(s'))— (s',t,u(s'))]

= L) - )]

diseM (s’ t,u(s")) = diseMy (s, t,u(s"))

discM (s(u'),t,u") = diseM3(s(u’),t,u’)

[ (s(u'), t,u’) —mi(s(u'),t, u')

[ (u") - 3cosb, mi(u')] .

N = N = W



The reconstruction theorem

@ Using the expression for cosé,, (u)

P._i(s,t,u)
N 157 f‘x’d , discmf(s’) l—food disc i (s")
32mi Sy (8 ) (5, - S) 32 Sth (5 ) (S, - 8)

1w e, discmg(u’) 3 u” /’wdu,(t—s(u'))discnﬁ(u')
Uth

T 29w Ugn du (u)r(u —u)  22mi krr(u)(u)" (v —u)

M(s,t,u)

@ The integral over the 7 P-wave can be simplified using s(u")

3 u” S(t=s(u))discmi(u')  3u” e (t—s-—u+u')discmi(u)
2 2mi /;th i’ Frr (u) (u)™(w/ —u) 227 /uth d krr(u)(uw)™(u —u)

R =3 n oo e 1/..1
u f g’ dlbcml(u) § (t )L /‘ du’ discmy(u') 7
2mi Uth Knr (U’)( /)n 2mi Uth krx (u’)(u’)"(u’ - ’lL)

N W



The reconstruction theorem

@ We are thus left with
15" o, disem(s’) 1s™ r= ,discmi(s)
t = Pl (st S f ds' f ds' ————
M(s,t,u) ne1 (st u) + 20— o o) " 32w Sy, Gyt =5
n oo . / n oo . 1 /
ll / du discmg(u’) 3 (t—s) u” / du discmi(u')
227t Juy, (w)r(uw -u) 2 21t Juy,  Erx(uw)(u)(u - u)

@ Similarly, one can perform the same exercise at fixed u.
1

discM (s(t'),t',u) = diseMa(s(t),t',u) = 3 [ (s(t),t',u) + m}(s(t'),t',u)]

= % [ (t") + 3cos b, m}(t')] ,

w 1s™ e ,discmd(s’) 1s"™ e, discmi(s)

X2 = P’nﬁ 7t7 P f N 7 N oo N N

M(s,t,u) (s, tu) + 3210 Jsyy 8 (s)"(s" —s) 32w Jsy, 3 (s)(s" = s)
n oo : / n oo . 1yt

. 12&7 sdiscng () 3 (u—s)t—, f 0t discmi(t) 7

22wt Jeg, ()P -t) 2 218 Jtey  kae (B) (@) (' - t)



Outlook

@ Inserting the reconstruction theorem on both sides we obtain
disc /\/18(5) = 22{/\/(8(5) + Mg(s)} sin 68(8)6—1'68(5) ,

disc M} (s) = 2i{ M1 (s) + Mi(s) } sind] (5)e ™1,

dise M (s) = 2i{ M0 (s) + M7 (s) }sind ()™ 0,

@ The inhomogeneities M are given by
20

/\?18(3) = %(M8)+2(5—2)(M1)+%f@m(s)(z/\/ﬂ)+§( ),

Mi(s) = {3(=M8) + 5 (s = D) (=ML + 2 mra(s)(22ME) = 5(

L
K (8)

() = (M) (s~ DM - Lransderd) 4 2000,
@ where have used the relation

fdszsz"M,f(t;) (—1)"[dQSz"/\/lf(u's)7

"M} L ool (28t b (5)2
(2" My) E[Idzz./\/lg( 5 )
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