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The Good ancﬁmg Bad and Ugly

-

-

« Many measurements “__fl - Hadronic uncertainties
* Measure all three angles| | * Experimental challenges
e Sensitive to new physics
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Reminder

(p.M) ViV 4+ Vg V2 ViV =100,

R

a+B+y=m
by definition

B/o,

vt Lt
=g =arg |—-—————|., G =¢ =arg |———
g ’ I’I-u -:EI’IJ:;. | = ]r_,: P 1,;:
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Wednesday, 10 September 2008

[49] Methods [l slides
by Chris BALER
{Aula Amaldi: 11:30 - 11:55)

[50] Tree amplitudes El slides
by Sebastian JAGER
(Aula Amaldi: 12:00 - 12:20)

[51] Penguin amplitudes El slides
by Cai-Dian LLJ
(Aula Amaldi: 12:25 - 12:45)

HADRONIC

(BI&,
(0,0) (1,0)
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I theory primel‘s [Bauer, Franco, Pierini, Jager]

I » symmetries and topological amplitudes
1/NC arguments

- factorization (1/m_expansion -> SCET)

different phenomenological assumptions:
> SCET/BPRS

> QCDF/BBNS

> pQCD



Comparison

QCDF

PQCD

Expansion in
Ots(Mi)?

No

Yes

Yes

Singular
convolutions

N/A

New
parameters

“Unphyiscal” kt

Charm Loop?

Non-
perturbative

Perturbative

Perturbative

How
conservative?
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hadronic uncertainties

[Jager, LU, Pierini]

Status of theoretical calculations:

* tree amplitudes:

> colour allowed:
only small corrections to naive factorization

> colour suppressed:
NLO vertex corrections almost cancel LO
dominated by spectator effects

> annihilation:
1/m _-suppressed

uncertain (non-factorizable effects)



Tree amplitudes

e 1/N expansion (only counting rules)

® Aacp/ms expansion (QCDF/SCET, pQCD):
computation of important pieces possible

Al T/E: | alCIEx | vy |bI/EIA; [ba/AJA,
N T 1 N N[N )
Nmg | | | A/mgp N/mg

e QCD light-cone sum rules: partly complementary set
of calculable amplitudes; constrain “inputs” to A/ms

e SU(3) [U-spin] relates AD=1 and AS=1: e.g. trees in
K from 111T; penguins in pp from pK’, etc.
(ms/Nacp corrections; annihilation contamination)

13 September 2008

CKM?2008 - WG6 summary
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I hadronic uncertainties
I [Jager, LU, Pierini]

I Status of theoretical calculations:

* penguin amplitudes:

differing results in BBNS/BPRS/pQCD:
> chirally enhanced penguin

> annihilation penguin

> charm(ing) penguin

» treatment of non-factorizable 1/mIO effects ?



Non-factorizable penguins

-

A

Y

.‘I’

.‘r

.;r

Charmming Chiral Annihilation
enguin enhanced enguin
! pens | penguin pEnS
BBNS/ | Perturbative, : nonperturbative
Big model parameters,
QCDF | small
! | | large phases
- Bi - -
pQCD Perturbative, g Big, perturbative
l | small | | large phases
BPRS! Big, non- . -
perturbative | Not known perturbative
SCET fit parameter

13 September 2008
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Hadronic Uncertainties

 Need to understand subleading effects in order to
interpret several interesting measurements

- AA_ (Km)

- @K polarization

- AS(cpKS, etc.)

- Large BR(B°—m’m°)
 Hoped for breakthrough has not (yet) occurred

- High energy scales of LHC attractive for theorists too
 Need LHCb data to inspire future theory developments
 Focus on theoretically clean &/or data-driven methods

13 September 2008 CKM?2008 - WG6 summary 13
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Tuesday, 09 September 2008

[44] Theoretical aspects
by Maurizio PIERIMI; Jure ZLIPARN

(Aula Amaldi: 1700 -17:25)

[45] gamma from B-=hh
by Sheng-Wen LIM
(Aula Amaldi: 17:30 - 1750

[45] gamma from B->Kpipi Dalitz plots
by Thomas LATHARM
(Aula Amaldi: 17:55 - 18:15)

[47] gamma from B(s)-=hh
by Guido YVOLPI
(Aula Amaldi: 15:20 - 15:40)

[42] gamma from B-=hhh at LHCh
by Gabriel GUERRER
(Aula Amaldi: 18:45 - 19:05)

E slides

El slides

El slides

[ slides

Bl slides

14



Events / (10 MeV)

AA_(Kr)

400 | | | -
B BaBAR -
N Preliminary
300 #«% —
- 4 K :
200- Fof -
- i+ * -
100 /% ‘- =
O — | | | ‘
-0.1 0 0.1
AE (GeV)

05528 52 525
M, (GeVic?)
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-1.0
RPP# Mode PDG2008 Ave, BABAR Belle CLEO CDF New Ave.
98 K+ 0.101 + 0.015 0.107 4+ 0.016 7000 —0.094 £ 0018 + 0.008  —0.04+ 0164002 —0.086 +0.023 40,009 —0.0881 )
HOE K+a® 0027 £ 0032 (L0030 4+ 00039 + L0010 07 £+ 0003 £+ 001 0.29 £ 0,23 £ 0,02 0,050 £ 0.02
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AA_(Kr)

The experimental measurements

Better ...

SM prediction
in presence
of O(ﬁQCDfmb)

corrections

E... L ; | i .I |
0.% 0.1 020304 05 0.6 0.7 0.8 n.§&1
1

/ CKM2008 - WG6 summary

Decay Mode| BR®® x 10°| Aoy = —C S
Ktn 19.4 + 0.6 |—0.097 + 0.012 =
K*x° 12.9 4+ 0.6 | 0.050 + 0.025 ~
Flt predlctlons Koxt 23.11+1.0 0.009 £+ 0.025 —
not very precise K" 99+06 | —0.14+ ﬂl,uwr 0.38 +£0.19
N\ 95
fit prediction uﬁ.ﬂ; Data
BR(K*+7) x 10° 20.1 %+ 1.0 05 (pre ICHEP)
BR(K*7%) x 108 12.4 + 0.7 0.2 A
BR(K%xt) x 10°| 23.7+0.8 24.6 + 1.2 0.1} '
BR(K°r%) x 108 | 9.24+0.4 0
Acp(Ktn™) |—0.094 + D.D( 0.01 £0.07 \ -01
Acp(K*n) | 0.041 £ 0.02N-0.03 £ 0.0/ -2
Acp(K7T) | 0.01440.020 _o-bF=o0m~l_ 03
C(Kgn®) 0.11+0.0%"| 0.10 & 0.04 gt
S(Ksn?) 0.724 0.0 0.74 £ 0.04
AAcp 0.135 + 0.025

a

PIERINI, many others =/




Bs and other results from CDF

CDF Run Il Preliminary L =1 fb”

Determination of sample composition

No i
provides E 1400 B = e
1. Observation of new Bhh mode: Q 1200 5?:” B
N C BYB, — KK
B S — K]T 8 1000:_ = B°/§0 — T
. . (7] - BY - Knm* +§26K+7T'
2. First observation of A,—ph decays: £ g ] A2 s B o e
T | [ A3 pC A s K
/\b _)pn and /\b_)pK -g 600 [ Combinatorial backg.
© [4e ree-bo ecays
3. Unique sample of B,—KK S 0o i Tebody B
4. B-factories-like samples of B, —mm 200]
and B,—Kn 0" 51 52 53 54 55 56 57 b8

Invariant nn-mass[GeV/c?]

A wealth of measurements is extracted

1. BRIB.K) and ACB{B. ) ™
2. i Improved BR(B,—~KK) —

3. BR(A,—pm) and ACP(A,—prm) Constraints on gammal!
4. BR(A,—pK) and ACP(A,—pK)
All BR are measured relative to the reference mode B, — K to cancel common

systematic uncertainties
CKM 2008 - G. Volpi gamma from B(s)->hh 18
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[ Invariant mass

How Will it Look for LHCb?

| Invariant mass I

LHCb Note 2007-059

. - 21200
E1200(— = |
S - 2 -
§ + 1000
1000 C
- 300—
300_— C
soo:— sun:—
a00— anf-
200:— 2[:"]:_
5"1_ 5150 5200 5250 5300 5350 5450 5500 %'
MeV/c? 1 515 52 53 53 54 55 55
GeVic

Latest Monte Carlo

studies agree with

these predictions

B-mm B - Km B, - KK B, -mK
yields 36k 140k 36k 10k
B/S 0.5 0.15 <0.06 1.9
Eduardo Rodrigues RODRIGUES 19




e

Krrr Dalitz plot techniques

Ciuchini, Pierini, Silvestrini, 2006; Gronau, Pirjol, Soni, JZ, 2006, 2007
relative phases of B — K*m amplitudes from B — K
no penguins in: 343y = A(K*t7) 4+ 2A(K*7)
in the limit of zero EWP

Y =Py = —1/2 x arg(Ag/o/As)s)
with EWP (c = —0.27 = 3(cy + Cu0)/ (222(C1 + 2)))

77 = tan @357 + C[1 — 2Re(ry)s)] + O(r3,)]

» for Km: g/ = 01in SU(3) limit
» 73/ cOrrection to this Neubert-Rosner shift

s 7375 < 0.05 using naive factorization
s 1372 = 0.054 £ 0.045 £ 0.023 using SU(3)

13 September 2008 CKM?2008 - WG6 summary
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KT Dalitz plot results

Krim® (BaBar)

24 log L

BABAR results from 232 million BB'
Accepted by PRD
o arXiv:0711.4417 [hep-ex]

Scans opposite show the results
for ¢ and ¢

Presence of multiple solutions
reduces precision of constraint

Preliminary BABAR results on 454
million BB indicate much better
separation between solutions

o Likelihood scans of phase
differences not yet completed

o arXiv:0807.4567 [hep-ex]

=24 log L

13 September 2008

-

| &0 (LEN] S0 n a0 10Hs IqII]
i = (K O(BI2)n0) - 6K *(BI2)) (degrees)

Ksrrrr (BaBar + Belle)

AP PR
S1500 1000 -AD o

CKM?2008 - WG6 summary

STV Apparent disagreement with
T = $tK‘°f392}:°}<‘s{K":392}m} (degree the BABAR FGSU“IS

AYK™* ) = 0.7

-30.9
A new Belle preliminary
result from 657 million BB:
Ap=(—1+2,, %11+ 18)°
(errors are stat, syst, model)

A second, almost 0 = el
degenerate’ solution: -100-75 -50 -25 0 25 50 75 100
Ap = (+15 £ 19,0 £ 11 £ 18)° Ad
Difference between

solutions is interference
between K,**(1430) and NR

Trggse again include the

AYK™ ) = 14,674

-28.0

0 i P et 1
-100-75 -50 -25 0 25 50 75 100

A0

LATHAM

21




KT Dalitz plot results

Krm® (BaBar) | | Ksrrrr (BaBar + Belle)

24 log L

mzo: ﬂq}(K * ﬂ-) = -u.T::;r':

BABAR results from 232 million BB 2.
Accepted by PRD

o arXiv:0711.4417 [hep-ex] SN S S S— -
Scans opposite show the results L ' an
for ¢ and ¢ oo s o m o . o
Zgﬁgggig&g%ﬂpﬁ ‘= CKM constraint in presence of EW penguinsis: " sy

5 -
Preliminary BABAR re: — _ — i ‘ a0, ANK' ) =+14.6708
million BB indicate mt n =tnd,, [/D 0.24+ 0'03]

separation between s

2 Likelihood scans of
differences not yet

o arXiv:0807.4567 [h

. Anew Belle reliminary
result from 657 million BB:

Ap=(-1x£%,,+11 % 18)°
(errors are stat, syst, model)

T T T

0 i P et 1
-100-75 -50 -25 0 25 50 75 100

A0

Constraint does not
include latest results

CKM?2008 - WG6 summary 22
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Prospects for LHCb

¢ B° — Krmr® will be difficult — use a different method
 One nominal year of LHCb data on B* — K
2 orders of magnitude more events than the B factories!

y : B+ — K+m+m- and BO — K mr+m-

» the ability of measuring y is related to it's own
, , . value and the ratior =T / P in BO — K* o
dominant contributions for K* resonance

P W,
B+ — K*0 m+ : Vbt V*ts P B - z = We can measure r
g ;:'i d, u > cunﬂictin% theoretical gredlctluns
u.d d’g Beneke,Neubert Nucl. Phys B675, 333(2003)
B8 — K*+ - : Vbt V*ts P + Vbu V*us T ! U Buras et al, Phys. Rev.lLett 92 101804 (2004)
T d d Monte Carlo test
1°' step: amplitude analysis of charged B b y U > 100 samples of 100k BO events
» extracts B+ : Vbt V*ts o« a e’ W«»"-<U » no background nor acceptance included
' ) id z . . .
) B- : V*bt Vts x a e » inputs inspired by BaBar
which should be equal in absence of weak

phase » input y =69 , r = 0.45

3 o o
» parameters are extracted relative to = extracts Yy = 69 + 5
B+ — xc@ K+
which should have same contribution in
neutral decay, allowing comparison of
parameters

13 September 2008 CKM?2008 - WG6 summary
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Y Summary

 Km system remains interesting

— results are tantalizing but hadronic uncertainties
remain

— heed better data on KsrrO — Super Flavour Factory

K based methods provide additional
Information
— can control hadronic uncertainties

— first results available, expect updates from B
factories

— looking good for LHCb

13 September 2008 CKM?2008 - WG6 summary 24



Wednesday, 10 September 2008

[40] Theoretical aspects El slides
by Amarjit SOMI
(Aula Amaldi: 09:00 - 09:20)

[HCREN)

[41] beta from B->eta'k0, omega K0 and related measurements  [Elslides
by Alessandm GAZ
(Aula Amaldi: 09:30 - C&:50)

L110142] beta from piOKS, KSKSKS, piOpiOKS and related measurements [ slides
by Miuki FLIJIEAWA

(Aula Amaldi: 10:00 - 10:200

[43] beta from time-dependent Dalitz plot analyses Elslides
by Jeremy DALSEMO
(Aula Amaldi: 10030 - 10:50)

(0,0) (1,0)

13 September 2008 CKM?2008 - WG6 summary 25



AS in Hadronic b—s Penguin
Dominated Decays

Browder,Gershon,Pirjol,AS ,Zupan,arXiv:0802.3201(RMP)

T.—II'I.HI-F: 1\"'1-].] EXI]I'('[H-I-ﬁ]]]:‘i fm' _l"'nclhf in ‘-II!II'{"I.‘! li'-ll':'l-fli.‘!:"i[- I[IUlI("h.

Model AR n'K" KeKoK"
Some More on AS QCDF+FSI®  0.034] 0} 0.001)-57 p.oztao0
Qf_'Ul"L‘ 0.02 4 0.01 .01 £ 0,01
- AS REMAINS an EXCELLENT TEST GORF" WA  [OSIER
—0.019 £ 0.00¢
« Sign of AS theoretically NOT fully reliable SCET*

—(0.010 £ 0.010
though in most model calculations and for pQCD*  0.02+0.01

most modes AS is positive

*Cheng ef al. (2005a.b) "Beneke (2005)
“Buchalla e¢f al. (2005) Williamson and Zupan (2006)
“Li and Mishima (2006)

« CONCLUSIVE evidence for NP demands
|AS| >0.10 IN some of the CLEAN modes
(though whichever |AS] ) Message: Don't take

theory errors too “literally”

13 September 2008 CKM?2008 - WG6 summary
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Both experiments now

using time-dependent BO_> CP K
Dalitz pot analyses S

BaBar
Time-dependent DP fit to low mass, o H0F ] BABAR -

Mi+r- < 1.1 GeV Z o + g @
= _h l : . § 3 K K KS B((I)KS) IGHEP 2008
Amplitudes and phases fixed from full DP fit, =40 PRELIMINARY
except ¢ (1020) 20 4 - - BaBar 77477409

s | g | = .0 LU
o ] f Iy | —= ot y I 1
Separate f,(980) and ¢(1020) C' P parameters o = : arXiv:0808.0700 5
-5 0 5 H
g s At (ps) :
Other (' P parameters set to zero Belle E ) L 21270420420
< . i a T T T 5 H It L) m
Signal yield: 421 4+ 25 events g BABAR 1 ICHEP 2008 preliminary ;
: : Prefiminary|
o ] R E oS- ] :
Elm_— i Preiminary ] E- | T Average * 12.9+56
0 0F - ‘ = i ; | . HFAG correlateéd average
13 [ T (R 1 | 1 i ' L , . .
= F | —— “[ ] -10 0 10 20 30 40
= 050 '
§ I ]
1 i i
& 5 0 5
L — Belle
1 1.05 2I.I Re:
Mgy (GeViT) m(K T K ) mass projection
-+ -
K K KS ACP(q)KS) & 200 T 7 & 1 [ rr1r &+ &1 1 &1
PRELIMINARY r i ]
__________ e L IIII| |IIII|IIII|III | T .
H s (b 0=
BaBar N . 0.14+0.1940.02 i : F
— L 1 =~ 150 ~ & -1
arXiv:0808.0700; 2 - B
H (g - wE 1 |
+0.21 n I ; ISRY ]
Belle | & 0.31 .o_%a{i 0.04 +0.09 2 100 [ | ! “lb . i - &
ICHEP 2008 preglmmery s r }’LH Jodfldnluibduled =
T A |+ T
Average | 0.23+0.15 B 50 4 os [ =
' > E L o.25 |- - B
HFAG correlated average . = E _._+_
y : — ' * i o5 [ +
-0.2 0 0.2 0.4 0.6 7 o= [
0 DTS [—
13 September 2008 M(K'K") (Gev/c?) e L

DALSENO EeL




O_, R
B nKS

Fents | 2

AsFmimay

150 senens

pLNIN

I

-

=
=8
[

LY

fAdiag

lop el

B” tags

BaBar

arXiv:0809.1174

Belle

ft
PRL 98 (2007) 031803

s v-0 E
T] K SCP CKM2008
PRELIMINARY
0.58 + 0.08 £ 0.02
b - 1
L * O.Gt’-}lli 010+ 0.04

Average 0.60 + 0.07
HFAG correlated average
0.4 0.5 0.6 0.7 0.8

13 September 2008

1.5p
o o
o o

Asymmetry Entries/

50

Maximum Likelihood fit

separately to K_and K _modes:

Lok Syre  053L0.08-0.02
Oy —0.11 £ 0.06 = 0.02
Cow, = 009=0.14=002

Final results computed
through scans of -21In L:

- ¥} el
(@B = n'ay 342

Methods to constrain
AS using SU(3)
related modes

appear to be reaching

limitations

Maximum Likelihood fit
simultaneously to K5 and KL:

— &y 100 Sy O 0.64 +0.10 £+ 0.04

Cogo = 0.01+0.07+0.05

GAZ




Tff' 465 MBB
1 BABARS

¥ prellmlnaw
'\.

—
—
—t

++f

—]
o
- —

]

Pt i prelimin w_
-?JFEL*{ +——
; T3 3

..............
lllllllll

PRL 98 (2007) 031802
535 MBB

(preliminary)

BABAR RESULTS
NEW FOR CKM2008

13 September 2008

FUJIKAWA
- Ccp ==A
S | BaBar - 0.16 + 0.17 + 0.03
“’w Belle - 0.31+0.20 + 0.07

Average -0.23+0.13

sin 2¢fﬁ= -S

BaBar 0.90 + 038 + 993
Belle 0.30 + 0.32 + 0.
Average 0.74 + 0.17



BO — KO.I_I.O

Mode of special interest:mKs More on 1°Ks
S « However,lsospin povides useful relations
A MK amongs the 4 K m modes which may lead
%WU’ L0705 (1 +15) to useful constraints
. b , [{;ﬁ Al « An interesting
C““““j Chua, RS Vil exampleFleischer,Jager,Pijol,Zupan,arXiv:
. : « 6472
Bl Fle ) MR Rt 053" 5 0806.2900 ~ 26
bAGAR  ASe)— :1335"1” s 0, ol l ALK Snoxs = 0.995507| . £0.001 | pr,c20-10| 5, ~0-001,
BELE Sl ﬂHE@;\gﬁ Ser odo Grovou + Rosmen GufIV: 0§67-30% 0
uﬁf Data
0 (pre ICHEP)
02 A | Fits prefer large values of S(K 1)
0.1 R = =
. | =55
=0.1
=0.2
-0.3
-0.4

13 Septembel - WG6 summary
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# 465 MBB
'..i'?"mga | BAR‘” Illtl
1

a0 Pralimnary -i
S
8 ot Ry &
& ' ' 1 ; '
wf 7 te83 . o
: ] At (ps)
a0 zﬁm ] B ool 1
D—i—.ﬂ-'"’- Bl = E g
----- 5 o a
K T L P FUJIKAWA
L i
Hﬁjﬂ e | e R R AT

Atips)

KSTED 6 4 2 0 2 4 E| KSED+KLED

L K'SgvsC, M@ SIN20; =S
Wi .. BaBar  0.5510.20+ 0.03

Belle

Average Belle 0.67 £+ 0.31 + 0.06
| Average 0.57+10.17

02 r

i. Cep= - A
' BaBar 0.13 + 0.13 + 0.03
13 September 2008 0.4 - i Belle -0.14+ 0.13 £ 0.06 11

0 02 04 06 08 1 12

e 0 1 e o Average 0.01f0.10




B°—K 11°

(1)

L
) a8
E 301 Jr 4 ::: m_f ‘lj
it B2
% 20 ' +T+ . F'“."‘L]__i : 657 MBB
T 7}' 20
.lzz 524 Ejﬁmc{f’;ﬁc; 85 06 07 08 09 1

a'b

ackground % * First measurement
Sl % +_ » M,. calculated from
: Jr | ‘ Y direction of K, cluster
di g +_|V — i KLTI:D Slg nal
285 £ 52 (stat) = 57 (syst)

525 526 527 5328 5
M, (GeV/ic

3.70 (including systematics)

13 September 2008 CKM?2008 - WG6 summary
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HFAG COMPILATION

sin(2B") = si

in(2;") EEXS

PRELIMINARY
b—ccs ~ World Average : 0.67 £0.02
Huge effort from B CTT BaBar PRl A B TOBE L0
_ ] ] i Belle : : ...._. : DS?+§$§
factories to clarify hints | = Average! | 0.44 110
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Tuesday, 09 September 2008
1400

[36] Theoretical aspects &l slicles
by Enrico FRANCO
(Aula Amaldi: 14:30 - 14:50)

[27] alpha from B->pipi B slides
by Dr. Alexandre TELMCY (Princeton Unive rsity)
(Aula Amaldi: 15:00 - 15:20)

[32] alpha from B-=rhopi El slides
by Gagan MOHAMTY
(Aula Amaldi: 15:30 - 15:50)

[29] alpha from B-=rhorho and other modes El slides
by Alan SCHWARTZ

{Aula Amaldi: 16:00 - 16:20)

(BI&,
(0,0) (1,0)
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The Gronau-London Method

M. Gronau, D. London, Phys. Rev. Lett. 65, 3381 (1990

S =sin(2q —2Aa)V1-C>

2Ac

4-fold ambiguity in 2A & either triangle can flip up or down

Ty _,ﬁP MNeglecting EW pelnguins, +() is a pure tree n’lmde,
€ and so the two triangles share a common side:

c'T+e®P  AB* > 1 n)=AB >z 70)

~
I

Other (small) issues: A/ = 5/2 and x"/i/n' mixing corrections
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Measurements in the rimr System

== from the Maximum-Likelihood fit,
At (Pﬁ} assigning a weight to each event,
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Putting it Together

A frequentist interpretation A Bayesian interpretation, with model-dependent choices of priors
[ B WA) e .
- ] AN | et B "
he % -- Bosnn (BABAR) 0 | \YTfit
E B—nn (Belle) 5 B
5 0.002
- .
= .
3 I
I 0 B
B E 0.001
a o
1 i A I.
% 50
O
Al ]
e« near 0 or  can be disfavored by “"[
additional experimental information Please see talk by Vincenzo Vagnoni (UTfit) tomorrow at 15:30
CHMfitter Group (J. Charl : ; G 113 M. Ciuchini, G. D'Agostini, E. Franco, V. Lubicz, G. Martinelli, F. Parodi,
(2005) [hep-ph/D406184], P. Roudeau, A. Stocchi, JHEP 0107 {2001) 013 [hep-ph/0012308],
updated results and plots ajailable at http:/ickmfitter.in2p3 fr updated results and plots posted at http:/iwww utfit.org
Very important disclaimer! ... Why?
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The Zero Solution

 GL method does not use any knowledge about
penguin contribution (except isospin)
- neither magnitude nor phase
— Insensitive to isospin conserving new physics

e But, we do know
o 2lPllsin(6(Sin(e)
" |Pf+{T[ +2| P||T |cosT8 Tcos («)
(using unitarity)
 Non-zero direct CP violation in B—=nmm = a # 0
— (or hadronic parameters — infinity)
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Bayesian Implementation

u.n:zzfi ES I.J.

* Use priors that enforce o i
limitations on the magnitude
Of |P | / | T| - 0.0100 _l'n'-krl_.r*.lll I.-'Jr.;l I-"‘Il II,

- Even without using S__in the _
fit, Still eXCIUde q — O III.IZIIIIZII]D 23 ta I:.IS 100 128 (B3 1?5

\
.~ ES

Try removing experimental
information on 57 ;

The Result change completely, the cut o
the hadronic parameter is less effective.
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The pp System

o lfm jaﬁ mﬁ wave function can be antisymmetric Faik et al, PRD 69, 011502 (2004)
Il.'.!

= I=1 allowed, isospin relations do not hold gyt measurements are stable when
decreasing allowed Am region

* electroweak penguin can have I=2 But no sign of direct CP
= isospin relations do not hold asymmetry in B+ —pp" decays

* final state is VV, L=1 possible and has opposite CP (-1)

= uncertainty in measuring S, must also measure polarization

(= isospin relations hold separately for long., frans. perp., trans. par. states)

Polarization has been measured: fL= 1
{consistent with factorization)
Kagan, PLE 601, 151 {2004)
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Measurements in the pp System
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Measurements in the pp System
R s

T o soF | S0
- . & (a) u 70F 20 90
423 1b = ! w0 : fh o] o 1 @ sof T ©] =
e & _— - - 70 - 70
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2 " _‘; 10 + - E‘ 1ol ) i 20 £ 20 e """-"'I'FH--" . - Jop- 'l'-.-‘ - +"‘ ] 30
unbinned extended ML fit to Mﬂ , AE, = ¥ 10 10 220 enane,, @ ap
¢ B ok . . g S 1 10 e 10
m .co086.m_ ,c086,x,..4bo, : B e sm sm 529 06 07 08 09 1 8 556 b. 2 QT EE e ot on OsorsToiisaTarir QS0 rEToTTIATAT L7
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4 ~ g (2 g (10°) Mode yield significance (o)  branching fraction (10°)
oo 99* o 3.1 092 +0322014

<8.7

<21.1

« BaBar — evidence for B° — p°p°

e Belle — consistent with zero

e Differences in analysis (TiIT mass window)
- To be resolved in future updates
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Measurements in the pmm System

Decay amplitude
Three-body differential decay rate:

I — o0 = by
Bo

dmﬁ_ dm?

DP variables
For a decay tagged as B'(+) or B'(-):

2 | Ao 12 (A |2 2Im{iAT Azl |
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> o= (87H5)°
> 8= (3737
d = arg (A".'—‘l*‘}

4%

PRI 62 (2000) 054002

Direct CP violation @ 30
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a Sum

mary

12| @ 1 Bown/pplpn (WA) _a'i 0.008~
e Bosnn/pp/pn (BABAR) D i UTﬁt
----- B—nn/pp/pr (Belle) 5
1 '
O 0.006|
i )
i)
0.8 =
y I
&) i ﬁ |-
| os _ a 0.004-
- CKM fit o -
i no o meas. in fit : 0
0.4 ] i
] 0.002|-
0.2 I
:‘\“\L‘_‘l IR B RRER B "’\ I [ B \'~ | 4~"‘—<:' I 0 s
00 20 20 60 80 100 120 140 160 180 0 50

o (deg)

 SM solution (near 90°) allowed, uncertainty ~ 8°

e LHCb can contribute for prr, p°p°
 Focus on theoretically clean methods, but can reduce
uncertainty with additional assumptions (eg. SU(3))

* |P|/|T| is crucial parameter
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Wednesday, 10 September 2008
1400

[53] Golden channels &l slicles
by Javier WIRTO
(Aula Amaldi: 14:30 - 14:50)
500 [54] New physics in b->s transitions El slides
by Antonio MASIERC

(Aula Amaldi: 15:00 - 15:20)

[56] Bs -= phi phi & Bs -= K*0 K*0-bar & slides
by ¥uehong XI1E
(Aula Amaldi: 15:30 - 15:50)
[24] Prospects for B-=hh at LHCh El slides
by Eduardo RODRIGUES

{Aula Amaldi: 16:00 - 16:200

[143] Discussion on prospects at future facilities
(Aula Amaldi: 16:30 - 16:50)

~  FUTURE

(BI&,
(0,0) (1,0)
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b = s. why new physics there?

* b 2 d much constrained ( see UT determination)

* b - s still allows for a non-negligible amount of new
physics ( at least at the 15 -20% level), in particular in CP
violating phenomena

* Large 2 — 3 mixing in the neutrino sector ;
« correspondence to by, > s; in the 5-plet of SU(5)

 Hints for new physics in b =» s transition (SUSY, 4t
generation, warped extra-dimensions, nhew Z’, etc.)

MASIERO + NP breakout session




Hadronic b—s penguins
Golden or Not Golden?

@ By— ¢Ks (Theory) ® By—1'Ks, m'Ks (Theory)

- S 3)-’ [Grossma, Isndnrlmrah"s Grnssmantlgeilﬂlr Quimn'03, .]

-0.01940! 08

[BR(B* — [0.00-0.03] -0.007+0.054

|‘,.-3_Sfl:;.lh'.._;| .=::'_' \.-"'.r:.'-:! \ ( |I >

001.< A, [Benele'ts ] AS.or, |[0.02-0.015] - 07 |m 0.024+0.059
=00 < ASyx. <0.06 [Yirte'd7] ) @

[ Cheag,Chua Soai'05 ] e eke'05 , Williamsoa, Zupan'06 , Silvestrini'07]
ASyks =0+ 0.09 [ Silvestrini'07 ] ~ Sl 2) —=> ASs Ks = 31 -: [Fleischer, fager Pirjol, Zupan ‘08]
@ Bj—n Ixx,, .'r Ixx,

- C_mrenz‘ wf) o /i r, = —0.29 £ 0.18  [HFAGBaBar,Belle's7] _ﬂl‘ s (?SM )

~ L¥/C: 2fb N N0, 0.3< B/S<1.1, 05 ~0.23

10fb~': 05 ~0.10 [ Xie, LHCHh-2007-130] ASrog, -0.13+0.21 ? og ~ 0.02

=T : T5ab! : g5 ~ 0.0 : : :
SuperB bab l:gg~002 [, [ SuperB DR “67] TISE——
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B —~VV

@ B, — A f;“?e::rn,f\'*
i g(_‘[);—; [ Beneke,Rohrer, Yang 06 ]

_
0.5 1+- =

:‘J‘rﬂ?:‘/ﬁi}" rESM/Z‘S £ron ,pc?CD [_ﬂ.n etal n?]

FFGM BP:"B — K”K*) and &CDF input:
BRL>3.10° = (SL..i-0061)<sin28, <(Si. . —0.037)
W/ Sso 1n SM:  Ch. =0000+£0.014, Sg...=0.004+ 0.018
[ Descotes-Gennn,Matias,Virt'07 ]

— Nl Zests:
gurfz‘fnﬁ A(Bs— > ) = VisVis P + Vi Vus P

we Aave’ 8Sf=sin(28, —28,) + O(A\%) =0 + O(\?)

Also BS—>cpcp
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B —~VV

& B, — K" K 7?;!5.:::@;}
— L’?CD/“-‘

[ Beneke,Rohrer, Yang 06 |

_
1+.,

— bsm:/@h reja/z‘ﬁ £ront ag) [l_".llE'tEl rri'“]
— Fron7 BR(B, — K7 K°) NCDF inpect:

—e

BRI Z23.-107° "= (SL. A 08T <5020, <(S.., . —0.037)
/s 1n SM:  CL... s&AQ00N0.014 , SE. . = 0.004 + 0.018

BN e [ Descotes-Genon,Matias,Yirto'67 ]
S 3) analysis bl K™ B VK

Estinmale: o(Spie+) ~0.013 1/ [ Ciuchini Pierini, Silvestrini’'07 ]
100% s23) brea ;J’?ﬁ y mode/ 1ndependent

Also BS—>cpcp
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Prospects for LHCb

B.— @@ and B,— K*K*° provide a new window into CP
violation in hadronic b — s penguins

Updated study shows LHCb can achieve a resolution of
A("¢p.") = 0.125 in B,— o with 2 fb? (1 nominal year),
making it an ideal place to search for the anticipated
unexpected physics

Study of B,.— K*K* is progressing well in LHCb

LHCDb is about to take over the penguin world!

sy DT s

Need to study effects of contributions
from nonresonant or other decays

LHCb = penguin party?

XIE

50



Exciting times to be alive

s /S8 GET [ST7IDIRECT TO YOUR PC =
u DOWNLOAD OUR NEW TOOLBAR NOW'

Thursday, September 11, 2008 L w0 e | B i

HomE MY Sun MOEILE SUN LITE SITE MAP CONTACT US Resf

VIDEO

Forces Got a story? Text: O - Email: talkback@the-sun.co.uk

THE WEB

Captain Crunch

Sun Justice h Id h 1
- Success! The wor asn't m
Columnists e ar a e
Royals .
US Election ended new phy3|cs
The Vault . .
Go Green BY STAFF REPORTER predlctlon!
Maddie Published: 10 Sep 2008
. '
e M ADD YOUR COMMENTS Daom i
s Doom In 4 years
- WE are all still here! By TIM SPANTON
Sun City
L ;l;‘l';\.e world's most powerful physics experiment is well and truly under
& IT could take four years for the experiment to

Sun Says A3 . . . . .

Scientists cheered as a beam of proton particles completed their first bring doomsday, say some scientists.
Dear Sun circuit of the 27km long Large Hadron Collider (LHC).
Gardening _ A i By coincidence the ancient Mayan calendar finishes then —aon

At B.30am today, the machine which some fear could create a giant December 313012
British X-Files black hole capable of swallowing the planet was switched on. T
Weird Dr I_.'_mdon Evans, known as Lyn, is leader th!le Large Hadron Collider Thevast majority of experts say it won't happen.
Alert Me project at the Geneva-based European Organisation for Nuclear

Research (CERN]).
SPORT s e : i ; ; Salf- proclaimed experts used o believe the world was flat, the

he white-haired Welshman showed few signs of stress, however, - and Enels E .
muthe] even finding time for a small joke when the machine took a second i WA made of cheese and England would win the 2008
= — PSRN S SRS S S, RIS, (N S I NN MO N o Bt [ Warld Cup.
Scientist Otto Rossler tried to get the European Court to ban the

tests. He warns: “Mothing will happen for at least four years.
13 September 2008 CKM?2008 - WG6 summar Then theweather will change completely, wil:'inguutlife.w

will be a Biblical Armageddan.”
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The Book

e All contributors to the WG welcome to contribute
- Including some who could not be in Rome
e We have identified individuals to make the first

drafts of sections (5 pages per section)
— Theory primers Bauer, Jager

- a Telnhov, Schwartz
- B Soni, (Dalseno)
-y Zupan, Latham

e Other WG members will serve as reviewers
* First drafts by mid-October please!
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Congratulations to the organizers (especially
Riccao for a fantastic workshop ... and more!
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