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® FCNC processes strongly
suppressed in SM by loop
and CKM factors

® SD effects are significant and
calculable with high precision
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SD effects are significant and o
calculable with high precision
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Introduction

® FCNC processes strongly
suppressed in SM by loop
and CKM factors

® SD effects are significant and
calculable with high precision

® LD hadronic effects are small
and under good theoretical

control

enhanced
sensitivity to flavor
dynamics of NP
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General properties of K — v
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General properties of K — v
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NLO SM prediction of K+ — 7 vi

Bl

30428([(;3)

Ry = TK+ ,
272 sin 6,

Buchalla & Buras ‘93,99;
e Miziak SelIEban 19952 5ee i

I.._ .' I' . _ * . e -_' .--'.'--"I! _'__"_I -". Ly, ._r'_-;:.- i
B = Vi Vio

ey b [ i
..El'_-__. q- ;._

-"r"r"'l-"'-"' and o Pl e o L T R R, B o e St T TR W e L
1 - . . A By e - - L b » i

A= |Vys| = 0.22



NLO SM prediction of K+ — 7 vi

Bl =

30428([(;;))

Ry =TK+ :
272 sin? Oy,

~ Buchalla & Buras 94,'99;

= VisVic

» L 3 6 1 TR P g e thhe T S Sk gy o T i PO Y L] 1
~rHnhn N a S L) 3 . . s & = =i n - : ] |
-_‘"? Ve e L JIE' JOr1 vallili )_ S -.-.d-b= O ___,-_'l"'"_ " - r: lj.,l.- M e ‘:ﬁ S y -'.!ll e e
. . B g ks . = - L H =L . 1

A= |Vys| = 0.22



NLO SM prediction of K+ — 7 vi
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NLO SM prediction of K+ — 7 vi
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NLO SM prediction of K+ — 7 vi
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NLO SM prediction of K; — 7vi




NLO SM prediction of K; — 7vi

2
B(Kp) = kr, (‘ — (294 0.4)x107 "

Littenberg ‘89;
Buchalla & Buras ‘96;
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Error budget of P. at NLO




Error budget of Pc at NLO

P. =0.367 . 0.033 &= 0.009
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Error budget of Pc at NLO

P. =0.367 . 0.033 &= 0.009

Why don’t you

calculate the NNLO
corrections to P. and
reduce the theoretical
error?




NNLO ADM calculation of P,

® ADM is determined from |/€yy of |-, LO NLO NNLO
2- and 3-loop diagrams _ ) )
® integrals have |/€Rr and |/€uyy that are

indistinguishable in DR

® in MS scheme |/€uv are polynomial in
masses and momenta after subtraction
of subdivergences

® calculation of counterterms reduces to
computation of massive tadpoles

1 p? +2k-p—m?+ M? 1

Ve L2 _ )2 (k + p)2 — m2

Chetyrkin, Misiak & Munz ‘98



New features in NNLO calculation of P,
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New features in NNLO calculation of P,
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New features in NNLO calculation of P,

- i G
q




Error budget of P and B(K") at NLO

P. =0.367 . 0.033 &= 0.009

1 125 15 175 2 225 25 275 3

u, [GeV]

B(KT) = (7.93+0.77p, & 0.84¢ther) X 107

Buras, Gorbahn, Nierste & UH ‘05




Error budget of P. and B(K") at NNLO

P. =0.371 . 0.031 £ 0.009

1 8%

1 1256 15 175 2 225 25 275 3

u, [GeV]




*\\? >
Error budget of Pc and B(@

-------

-----
T
L 3
ik A
L T T)

"""""

llllll

iiiiiiiiiiiiiiii
ool o T
lllllll

1 8%

225 25 275 3

e ..... | Woo-hoo! ‘
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Unitarity triangle from K — mvp
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Unitarity triangle from K — mvv




Unitarity triangle from K — mvv




Unitarity triangle from K — mvv

B SM, MFV B

K physics <<= B physics



Unitarity triangle from K — mvv

(SiIl QﬁX)K—WTI/I; 7é (SiIl 26S)B—>¢KS

B+0Ox  non-MFV B+ Os

K physics <¢---» B physics



Unitarity triangle fit from K — nwvv

B(KT) = (14.713%) x10~1

BNL AGS E/87 & E949 ‘04

B(Kp) <59x10~7 (90% CL)

FNAL KTeV E799-11 ‘00

B(Kr) < 2.86 x 10°7 (90% CL)

KEK PS E391a ‘05

| fitter

EPS 2005




Unitarity triangle fit from K — nwvv

B(KT) = (14.774%") x 1071

BNL AGS E/87 & E949 ‘04

EPS 2005




Unitarity triangle fit from K — nwvv

B(KT) = (7.504+0.75) x 10~

B(Kr) = (2.67+0.27)x10~

Future (?)

NLO

(theory error only)

= +1.0%
NNLO

(theory error only)

o(sin23) = 4+0.006

o(y) = £1.2°

Buras, Gorbahn, Nierste & UH ‘05



Unitarity triangle fit from K — nwvv

B(KT) = (7.504+0.75) x 10~

B(Kr) = (2.67+0.27)x10~

Future (?)

o(|Vial)
Vidl

o(sin23) = 4+0.006

= +1.0%
NNLO

(theory error only)

o(y) = £1.2°

NNLO

(all uncertainties)

Future (?)



Conclusions

® SD dominated rare K* and K. decays offer powerful
and complementary test of flavor sector of SM

® NNLO calculation of charm contribution to K* is
now available
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