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Main idea

® the B — K® 71 amplitudes
A~ P+ Te"

b — s transition = penguin dominated (NP?)
cancel P (or extract from somewhere) = obtain ~
extracted value of v sensitive to NP

© o o o

disclaimer: a lot of work done in the past, will show only
recent ones
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General comments

two ways we can use for NP searches

# construct theoretically clean observables/predictions
s usually involves flavor symmetries, isospin, SU(3)
s Will show the example of Sk _ o

# in the light of "imminent" ATLAS, CMS discoveries
s can constrain parameter space/flavor structure
s need calculational tools: 1/m; expansion

a lot of other relevant info beside ~
# relative phases in B — K*m measurable
# useful test of 1/m; expansion see talk by M. Pierini
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B — K
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Precise prediction fob .o

. - - Fleischer, Jager, Pirjol, JZ, 2008
# Uuse isospin relation Gronau, Rosner. 2008

V2A(TKY) + A(r"KT) =

— (T‘Fé)@w -+ pewi| — 3A3/2

® P../(T + C) from Neubert-Rosner
relation

® |T+C|from Bt — ntz0 A
Srois X sin(28 — 2¢ 0 k)
»® using (K7)" data + isospin = Sk o

s theoretically clean
s four-fold ambig. resolved using = or 1/my

°
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Precise prediction fob .o

1-0%§
? o |[CHEPOS inputs
0.8~
: /ﬁ\ Sk om0 = 0.99f8:(1)g
06 | - ® larger than 1/my
& \ predictions
0.4~
| - ® theor. very clean
0.2 - ® percent level theor.
* errors possible with
00 ol progress on LQCD
-04 -03 -02 -01 00 01 0.2

Axs 0
will need F?—% /F2—7 from Lattice QCD

J. Zupan ~ from penguin modes ... CKMO08, 9.9.08 — p. 6



~v extraction

Kim, Oh, Woong Yoon, 2007
# 1o extract v need also charged K«

® 4 x 4 ambig. if 777 is not used to fix |7
® need to impose Pgy, = 0, Pgpy+ = P g pyo
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~v extraction: )

1.0————— —
| i
0.6 ‘7_6080 67°‘
O 0.4 | cL
.’ [\ l 90% C.L. ranges:
NS IV A — [31.7°,42.2°]&[51.0°, 73.5°]
0 50 100G 150
y(®)
# use all K7 data (+ all 77 data)
® 30%, 30° flat SU(3) errors in 77 amplitudes

#® neglect doubly Cabbibo supp. difference between
charged and neutral P in K7, impose arg(Pry,) =0
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B — K*m
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Theory

Ciuchini, Pierini, Silvestrini, 2006; Gronau, Pirjol, Soni, JZ, 2006, 2007

o relative phases of B — K*7m amplitudes from B — Knn
® nopenguinsin: 34z, = A(K*"n™) + v2A(K*7")
# in the limit of zero EWP

v = (1)3/2 = —1/2 X arg(zzlg/Q/Ag/Q)
® With EWP (¢ = —0.27 = 3(Co + C10)/(2)2(C1 + C2)))

i = tan O3 /9 [p + C[1 — 2Re(rs/9)] + O(r§/2)] ‘

e for Km: 13/ = 01n SU(3) limit
» 139 COrrection to this Neubert-Rosner shift

s 713/9 < 0.05 Using naive factorization
s 71359 = 0.054 £ 0.045 + 0.023 using SU(3)
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CKM constraint

Gronau, Pirjol, Soni, JZ, 2007

# the relevant phases measured in B — K7~ 7" and
Bt — Kartmr— BaBar: 0711.4417, 0708.2097

T I L} L)

I-Illllfll/'l']'l_'r'l_r-

'excludecl area has CL > 0.95 I

#® does not include BaBar arXiv:0807.4567 (2x the data,
but NLL for phases not published)
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Conclusions

o showed experimentally improvable prediction on Sk
# CKM constraints from B — K*r

J. Zupan ~ from penguin modes ... CKMO08, 9.9.08 — p. 12



Backup slides
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Kr, mm amplitudes

J. Zupan ~ from penguin modes ... CKMO08, 9.9.08 — p. 14



r3/2 definition

1
v = P30 = —§arg (R:s/z) :

_ Azp
R
3/2 = A3/2
Ray = 6—2i[7+arg(1+m)] L+ Ckl3/2
/ 1+ CKTS/Q ’
li:—§09+010‘/tb‘/t8 :1_/43
o 201+02V;bvu3’ " 14 Rk

) _ (C1 = Co){(K"m) 1=3/2|01 — 02| BY)
327 (Cy + Co) (B77) =30 O1 + O] BY)
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