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The most permanent lessons in morals are those which
come, not of booky teaching, but of experience.

Mark Twain, A Tramp Abroad
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First key to success:
excellent accelerator performance
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First key to success:
excellent accelerator performance
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Novel detectors & analysis technigues

(just some examples from many)

Neutral network based event
BaBar DIRC detector for K/t ID reconstruction in Belle

EM-Cluster

Heavy flavour triggers at hadron colliders

Secondary track

Secondary vertex

Primary vertex ‘\d

Decay path (L)

Ti m G erShon Impact parameter (d)
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What do we know about CP violation?

Tim Gershon
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Observed (50) CP violation effects

As listed in PDG 2012
o« Kaon sector

- |e| = (2.228 + 0.011) x 10°

- Re(¢'/€) = (1.65 £ 0.26) x 10°
B sector
& _ S, =+0.679 % 0.020

\0/'
& - s =+059+007,S =+074" 'S =+0.69"" 'S =+0.68"
- 8 nko 0KO -0.13 fOK0 -0.12 K+K-K0 -0.10
oY - S _=-065+007,C_=-0.36+0.06
& _ s _=-003:0.15,S, =-0.98%017,S,  =-0.77+0.10
G- A =-0.087+0.008
A =4019+0.03 B
o e Only one in charged B mesons! |
Tim Gershon - Nothing yet in baryons, charm, leptons, ... 4
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Large CP violation effects exist
sin(2p) from B® - J/PK®_
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... and T Is also violated, as expected
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BaBar arXiv:1207.5832

Generalisation of usual
sin(2p3) analysis allowing
for separate CP, T and
CPT violating terms

No significant sign of CPT
violation in any test




Large direct CP violation effects also exist

LHCb-CONF-2012-018

LtHeb 4 Esoaf] 0 T T 7 LHCh | 2
Preliminary 1 < Preliminary 3

4]

B - KKK
B - K171

T 0 ]

T .

E -0.1 3

3 -0.2 -

s 0.3 , E
0 5 10 15 0 ' —_ 10 * * * * 20 *

2
M- 10w [GEVT €7 m.. [GeV?/c*]

Large CP violation effects with strong variation across the Dalitz plot
Detailed studies will be necessary to understand origin of these effects

New results from LHCDb to be presented in WGV

PLB 712 (2012) 203
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Is there CP violation in the charm system?

(and if so, where does it come from?)
LHCb PRL 108 (2012) 111602

To reduce systematics and (perhaps) enhance CDF PRL 109 (2012) 111801
CP violation effect, experiments measure Belle ICHEP preliminary
AAcp = Acp(KK') — Acp(r ') 58 0
. . Al . <1 0.015 E— @i:cpfﬁl‘;Pmlim.
dir (- " dir ! ind - =7 AA.. CDF Prelim.
= [afin(K~K*Y) — adis(n— 7)) + ; acp- 001 . e
0.005 |- T
AA_, related mainly to direct CP violation ok
(contribution from indirect CPV suppressed by -0.005
difference in mean decay time) -
dir — 0 -0.015
Aa _(_0-6810-15)/0 -0.02 1..l.llllulllllk s e on ] 5 &6 %
SF ".0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015 0.02

age
Nalvely expected to be much smaller
in the Standard Model Must prepare ourselves for
%o level measurements
| ... are we too naive?
Tim Gershon : :
\ /Ldathed Tom Edoeriments” | OF can we discover NP by better understanding of QCD?  '*
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Is there CP violation in B mixing?

Semileptonic asymmetries in both B and B_systems negligibly small in the SM

DO PRD 84 (2011) 052007
arXiv:1207.1769, arXiv:1208.5813
_ _ _ LHCb-CONF-2012-022
Results of inclusive dimuon asymmetry

analysis 3.90 from SM oz 0.02 y
7= DO,9.0M"
: : =
Systematics reduced by magnet polarity Y, <
inversions, and from use of control K% X\ .sM

0

\'-\.

samples, such as single muon sample

Aslb = (0594 + 0022) asld + (0406 n 0022) a‘s|S 0.02

Constraint in aslc'—aslS plane obtained from
oscillated B or B_enriched samples 0.04
(cutting on impact parameter)

68% and 95% C.L. regions
are obtained from

the measurements with

IP selections

20.04 -0.02 0 0.02

Tim Gershon 13
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Is there CP violation in B mixing?

Semileptonic asymmetries in both B and B_systems negligibly small in the SM

DO PRD 84 (2011) 052007
arXiv:1207.1769, arXiv:1208.5813
_ _ _ LHCb-CONF-2012-022
Results of inclusive dimuon asymmetry

analysis 3.90 from SM o 002

Including results on aslOI and a_° individually
(from D*"pvX and D_*uvX samples) puts
combination at 2.90 from SM

-0.02

DO

. Do &

[ AGiP_ ) 68% C.L.
77 AP ) 68% C.L.

-0.04 ' =

- Combinaton

=  Standard Madal . . . . o H\
-0.04 -0.02 0 0.02

""" Tim Gershon 14
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Is there CP violation in B mixing?

Semileptonic asymmetries in both B and B_systems negligibly small in the SM
DO PRD 84 (2011) 052007

arxXiv:1207.1769, arXiv:1208.5813

: . : LHCb-CONF-2012-022
Results of inclusive dimuon asymmetry

analysis 3.90 from SM 0,011 )
- 5
Including results on a_" and a_° individually < | 3
_ _ O : &
(from D®*y~vX and D_"pvX samples) puts e =
combination at 2.90 from SM ' : 3
0.0 | ]
Including B factory a_‘ and LHCb a_° S
results glve average 2 2 40 from the SM 0.001- g
~ Situation unclear — e, A
_improved measurements needed " &

L il bl et -0.03 2 |

o By
Must prepare ourselves for 0.02  -0.01 0 0.01
%0 level measurements Agi(B)

Tim Gershon

\/Léatned fr@enments ) New results from BaBar to be presented in WGIV
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The Unitarity Triangle

1 -5 T T T 1 T T T 1 T T T ALY T Tl T T ' T TT
excluded sréls has CL > 0.85 i % : ] 1= F UTﬁt

] ?' 1=

0.5
L S A
= ok Ver

-0.5—

:I zol w\uﬂx:ns <o :
L Wintr 12 i : (anel atCL>0.95] - -1
_1 ‘5 E { e e ]| | 11 1 1 i L1 1 1 I L1 1 1 | (| lr .|\-\- 1 1 L
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 -1 -0.5 0 0.5 1

ol

Disclaimer (l): other fitter groups are available
Disclaimer (ii): other Unitarity Triangles are available

(but this one really does deserve to be called “The” Unitarity Triangle)
" Tim'Gershon, 16
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% it oo ]
. eff, . eft
Sln(23 ) — Sln(z(l)l )| CKM 2012
PRELIMINARY
‘ World Average ] 0.68 +0.02
boces  HFAG {Mo-‘rlond 2012)

‘BaBar
i PRL 101 {2008} 021801
B Belle

Average

= PRD77 (ED(}B} o7 TOTtR™

e

HFAchorl:elated 1 averagie| ™

“BaBar 1
PRD 79, 03200272009

$1.23+0.21+0.04 |

0.65+0.21 £0.05

0.93+0.15

 0.65+0.36+0.05 |

o  ¢Belle ' 1.06 g5 +0.08
Y PRD 85 (2912} 091106
Average ! 0.98 +0.17
HFAG correlated averafle
“BaBar ¢ E ) T 070+0.16+0.03
, PRD 79, 082002 (2009
: ‘ BaBar art. rec. 0.49 +0.18 + 0.07 £ 0.04
; arXiv:1208.128
: ' 0.79 +0.13 £ 0.03
. DOarXiu:1zo:q.5511
: Average ! 0.71 £0.09
: HFAG cornelated averaf
-1 0 2

Many ways to measure 3
. and all agree within current uncertainties

Tim Gershon

\ Learned from/Experiments

A

?,

sin(2p) =i

in(2¢; ) EEYE

¢ = new since CKM2010

PRELIMINARY
b—ccs , World Average ‘ I _ " 0.68 £0.02
' BaBar A ""':"ﬂ.ssru.1?4_ro.0?"
X Belle 5 | —t—. 0.90 *5a
< Ave rage | 1 : 0.74 T3
LT BaBar H QRSP | T 05710.08+0.02
< Belle E — " 0.64+0.10 +0.04
= Average e i 0.59 + 0.07
CX$BaBar T e 604 05 £ 0.06
v Belle - L JHE ; 0.30+0.32 £0.08
P Average i e 072%019
- BaBar ' *> : 0.55+0.20 +0.03
X Belle E . 0.67 +0.31 0,08
R Average i - : 0.57+0.17
T, BaBar Y SR T 04598 H 006 £0.08
X Belle : r e 0.64 1322+ 0.00£0.10
= Average F—— : 0.54 7 2¢
o T BaBar T T T e 085 0 1002
x Belle o ; 0.11+0.46 £0.07
S Average ! = : 0.45 +0.24
‘BaBar R fl—-omEE
!D Belle : 0.63 515
~  Average : 0.69 512
o ®BaBar T T 085+0124003
v o Belle ; 0.76 38
g Average o 08800
. Average - 0.68+0.07
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
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a=Q,

=m-B-y=T-9,-0,

Constraints from T, pTt, pp (also a ). Combination dominated by pp —

strong influence of single measurement of B* - p*p°

1.0 EK Al |
% v e |
. Ll I A
-1.0 0.5 0.0 0.5 1.0 15 20
P
SRR
= --- B—snn (BABAR)
— WINTER 12 --- Bonn (Belle) —— CKM fit
= 2 Bomn (WA)
o

n-value

o nd STt

CP violation in B’ - 1t'mt

Solutions at a
out by observation of direct

How well do we really know a?

p-value

--+ B—pn (BABAR) --- B—pp (BABAR)
WINTER 12~~~ - B—}pft (BE"G) e CKM fit WINTER12 - == B—}pp (Belle) 1 CKM fit
O B—pm (WA) [ B—pp (WA)
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08 — p.r[ i :",._ pp i
os [ .‘: “‘ . S
‘ P v 3
0.4 — _a"z ‘.\ ,_', o H a
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AN 7 s T 3 . B o
PO A= s, | " fria oo Lo AT TRLTT N & IPT IR WO NI B o
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160
o (deg) a (deg)
--- an/pp/pn (BABAR)
WINTER12 ~ — -~ T[T[.l‘fpp."fpﬂ'[ {:BE"E) e CKM fit
[ an/pp/pm (WA)
1.0

New results from BaBar to be presented in

WGIV

""" Tim Gershon
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Y=o

GLWADS Precision on y from tree-level decays (B — DK)
b has stubbornly refused to go below 10° despite
: great efforts
b combingd 7 Precise measurements of several key
. observables now exist ... are we on the verge of
f il , preliminary 1 more precise knowledge of y?
oo bbb b Lo b b b,

0 20 40 60 80 100 120 140 160 180

7 (D()K(*)) (deg)

Dep KA, S D_KnKA,,, [

PRELIMINARY PRELIMINARY
BaBar ; 0.25 + 0.06 = 0.02 BaBar : -0.86 +£0.47 *012
PRD 82 (2010) 072004 o PRD 82 ($570) 07200 5 f
Belle 0.29 + 0.06 + 0.02 Belle 0.3 02004
Lo i —e— mEo T T e s T -0.28 -0
LP 2011 preliminary PRL 106 (2011) 231803 ' :
CDF : | , 0.39+0,17+0.04 CDF . - 2R -0.82 + 0.44 + 0.09
PRD 81 (2010) 031105(R) ) ' PRD 84 (2011) 091504 = ;
LHCb : '_*_{5 0.14 + 0.03 + 0.01 LHCb ap -0.52 +0.15 + 0.02
PLB 712 (2012) 203 PLB 712 (2012) 203 1 :
Average : 0.19+ 0.03 Average -0.54 +0.12
HFAG ™ HFAG ] .
.02 0 0.2 0.4 0.6 18 16 14 1.2 -1 08 06 04 02 0 02 04 06

Tim Gershon
! Learnedfrom Experiments
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New results from BaBar & LHCb to be presented in WGV
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Y=o

" Perennial question for CKM workshops: how to extract clean (but still

NP sensitive) weak phase information from hadronic B decays?

A_(KTT) - A_(K'TT°) # 0 puzzle persists

LHCb PRL 108 (2012) 201601

CDF Run i Preliminarg.rﬁ_ dt = 9.30 fb’* :3000 :SDI]II]E- LHCb K
2500 25001 e ff
s ! it gzum S 2000k (b) g-::
SRR ] : 0, o <1500 <1500 {221 B~3-body
E i %1.“0“ g'lﬂﬂ'ﬂz Comb. bkg
e 10°F 500 BO0E" ™ e
0 Frasess. A -~ Multibody B decays 0 e ug'ﬂ“ ..... e
L [ % [] Combinatorial bkg . 4 2.6 5.8 5 52 5.4 5.6 5.8
° 12 I K' invariant mass (GeV/c?) K=* invariant mass (GeV/ic?)
= 3
é}% : - LHCb %0'20 LHCb
T 0.4F b _ E b B
E g 0.3§ \F;r:.lllg:\;nary T[T’-[ gz:z; ir::u::\:nary K+K
E
c Yl o = ———
o .
0 0.05]
5 : pyid A% = 0.114021+003, -010F Adr 0024 0.18 + 0.04,
OB 020
CDF note 10726 R e I
I i
Tim Gershon 20
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Suggestion in arXiv:1205.4948 to combine information in B - Tt1t
with Bs — K'K™ — blurs boundary between a and y



https://cdsweb.cern.ch/record/1426663?ln=en

3_fromB_ - J/Yo & JIYmm

CDF arXiv:1208.2967

T ron o T T e emoren i A LI DO PRD 85 (2012) 032006
DO :14°°:-_,. z LHCb-CONF-2012-002
10° et G1200p LHCb PLB 713 (2012) 378

compompa 110008 Also ATLAS arXiv:1208.0572
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800f

102
: 600 L E Slgnlflcant ImprovementS N
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2 4 6 8 4 05 o 05 1 Earlier hints of large anomalous
Decay time t [ps] cos s .
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£1200f- 3 ®1200F + = F
5 -+ é: et oy | 441 © i 4+ ] — ¢ Standard Model [] po 8fb!
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Tim Gershon n.b. o(B,) ~ 40(p)
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https://cdsweb.cern.ch/record/1423592?ln=en

The sides of the UT

Continued progress on measurements sensitive to [V |, |V_|, [V | &V |

Belle LLWI preliminary BaBar arXiv:1208.1253
Bt — m0gy BY — wteu
T T -] T T T wlv r] IV nIIV
Ef,l'.?minaw ok Belle . nary 0 < g < 20.2 GeV? 0 < q* < 18.7 GeV?
710 " :ﬁ' 7101b" E E: i S c}+
: 400 || u'.rl:rBE

3 i _E]

o €

aof 8

20} $ 100

[} [T1]

=1 0 -1 L1}

1 2 1 2
Mz, GeViic? M . GEVZic! 520 52 524 526 528

520 522 524 526 528
Mg (GeV) Mg (GeV) Mg (GeV)

520 522 524 526 528

Bt — plev BY — ptev >
. g 8 wo d) e) o0
Belle Belle 8
Preliminary Preliminary
o 710 167 i,
B 200
.

AE(GeV) AE(GeV) AE (GeV)

-2 -1 0

2‘1 22 . -2 - 1 22 4
M2, GeViic M. GeViic LHCb
Preliminary

UM

Updated LHCD results to

be shown in WG3
Can we measure |V | &V |

from semileptonic decays?

LHCb-CONF-2012-006

Events / ( 20 MeV / c?)
~

Tim Gershon
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https://cdsweb.cern.ch/search?ln=en&as=1&cc=LHCb+Conference+Contributions&m1=o&p1=LHCb&f1=&op1=n&m2=a&p2=tbc&f2=title&op2=a&m3=a&p3=LHCb-CONF-2012-006&f3=reportnumber&action_search=Search&c=LHCb+Conference+Contributions&c=&sf=&so=a&rm=&rg=10&sc=1&of=hb

|V [ from {in,ex}clusive semileptonic decays

PBFLB based on

BaBar PRD 83 (2011) 052011 & Some tension between exclusive and

PRD 83 (2011) 032007 : : _
Belle PRD 83 (2011) 071101(R) Inclusive results. PBFLB concludes:

x10° e — Vb exel = [3.23 (1 £ 0,050 £ 0.08,)] % 1077
f 121 Y b t2bins) ] Viblinel = [4.42 (1 £ 0.0450p, = 0.034y,)] x 1072,
E _m:_ e BaBar (& bins) This average has a probability of P(y*) = 0.003. Thus we
c; [ Eﬁklﬂtr-jﬁjé par. scale the error by /y2 = 3.0 and arrive at
- T _ 1 v
< 8F L1t 4 T Vin| = [3.95 (1 £ 00960 + 0.099,,)] % 1077
g = - -
-1 R e ] Similar tension also for [V _|
i o
4 La LM A
2 BY Ly L
I IR B ye :
03 1'[' 1'5- * 2;] - 2'5 - Better understanding needed
o ( Ge\fﬂ} to reduce uncertainty
‘ S

Tim Gershon
| Learned from/Experiments lattice uncertainty
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Botww&B- D(*)TV

>:zz:Be|=?|_c|-|E,q201 BaBar PRL 109 (2012) 101802
] preliminar
BaBar arXiv:1207.0698 5 80 )iz SRDE2 (Z00Y) Cr2008
Belle arXiv:1208.4678 g oL G ] |
M. Nakao @ ICHEP /o ‘  J—
c o | Tl TR e g
YR T Y BT Ipi | (GeV)
/ 0 02 OEIEC&% 9358 1 12 - % é-;
BaBar [468M] " ° (1.70:0.80:0.20)x10™ 9 30 7 C_’- =
(2010) semilep-tag PRD81,051101 ' = > S
BaBar [468M] (1.83 +0.24)x10" 38 s 8 o
(2012) hadronic-tag arxiv:1207.0698 .00 2 a n
BaBar (combined) (1.79:+0.48)x10™ g G w
with correlations arxiv:1207.0698 7 6 AN
Belle [657M] (1.54 038 40,144 g =%
(2010) semilep-tag PRD82,071101 3.60 & g .
Belle [772M] ——i (0.727+0.11)x10" 300 < =0
(2012) hadronic-tag ICHEP 2012 ' 3 - 5
Belle (combined) —e— (0.96+0.26)x10™" e N —
with correlations ICHEP 2012 = I C:DT
W.A. - (1.15:0.23)x10 £ g N
private average (MN) SM (1.20:0.25)<10" ICHEP 2012 & =
CKMitter (0.73""*)x10" B
........ y 007
0 1 2 4 3
BF(B—1tv) (107)

: Tim Gershon
\ Learnedfrom Experiments

RN | B i

Significance (from 0) below the usual i [GEV)

threshold to claim observation WE =5 ¥,

BE—- D5,

BE =D
1 Backgronmsd

BE - i,
BE-Drn




What do we know about rare decays?

Tim Gershon
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T T
2200 Selected diphoton sample

Two routes to heaven =-._ =

for heavy quark flavour physics :

-=- ath order polynomial
E_ ATLAS Intemal

=7TeV, | Lat=4.87"

‘ =
100~ E|
M, 1++1 it ﬂ/“*du TN u+
+'++11‘f ‘I‘ﬂ# R AR Ry

Everts /GeV
s
8
8
8
I

=8 Tev,_[ Lat=5.97"

|

|
Data - Bkg

o

L L E
100 10 120 130 140 160 160

CP violation S M | Rare decays
(extra sources must exist) S - (strong theoretical arguments)

But

* No guarantee of the scale

* No guarantee of effects in
the quark sector

» Realistic prospects for
CPV measurement in vs

But

 How high is the NP scale?
Why have FCNC effects not
been seen?

due to large 6
13
E 115
Z LR
ZE‘ ].(]52—
e =H$~¢ """""""""""""""""""""""""""""
E o EHI EHZ ye
095F ~— |
| i NP
09F ;
PRI EPEPEE EPENES BSETi SPAPErel EPErraS BYATEE APEEr B AT AN /
0O 02 04 06 08 1 1.2 14 16 18 2 \ /,/
Weighted Baseline [km]
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BaBar arXiv:1207.5772

b- sy

The archetypal FCNC decay

New results on both inclusive properties and exclusive modes

L o 1 ] 1 .
| BB Continuum ] =
control + control .5
E 1000 — | ++ — “E_;
s [T _]_'1" + g
N 5001 - =
5 LL ‘H' + | 3
i $g 1 3
Il ; ':i:'
U: l r X + :
5 2 25 3 35
E* (GeV)
gl,l | ! ! I I | I+I L 1 | I 1 ! I I 1 I+I
_j 1 r [ 1 | | | 1 1 1 1 1 I*I I 1 | IJ
4500 5000 5500 6000
MIK"Ky) (MeV/c)
""" Tim Gershon >15 year old hint for NP in b - sy long since gone ...
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... but still interesting possibilities for NP searches

LHCb arXiv:1209.0313
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LHCb-CONF-2012-008

0 0y y+y — i
B" - KU “preliminary, lso.

I Theory W Binned theory
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dBF/dg? [107 x c%/GeV?)
o
T U‘I L]

0-|| PR T I T T |
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PR T T T 1 1 1
0 5 10 15 20
92 [GeV?/cf]
I Theory W Binned theory
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(5] —r 7 r 1 r r r T
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—
IIIII

05k 1
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1 -
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0 5
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0
q? [GeV?/cH)

CDF ICHEP preliminary

I Theory W Binned theory

—-e-|HCb ——CDF —a-BELLE —BaBar
LHCb
Preliminary

A T P PR PR
10 15 20
q? [GeV?/c?)

—-| HCb ——CDF

" LHCb
T Preliminary

=
< ——

0.5F

Ollll5I..I1O.III15llI2l2O
g2 [GeV</cY)
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https://cdsweb.cern.ch/record/1427691?ln=en

0] *0, +, \—
A_(B" - K pp)

LHCb-CONF-2012-008

I Theory W Binned theory

1— _.'_,LH,CbI ,_‘__C,DF +BELLE +BaBar 1-The0ry ® Counting Experiment --Unbinned

] < [ LHCb ]

E — 0_5:_ Preliminary _

I of '

LHCb 4 osf J

Preliminary - - ]

N T T i r
0 5 10 15 20

q2 [GeV?%/c4 ZOOM o? (GeV?/c!

First measurement of the zero- crossing point of the forward-backward asymmetry
— (4 9+11

Tim Gershon (SM predlctlons in the range 4.0 — 4.3 GeV?)
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https://cdsweb.cern.ch/record/1427691?ln=en
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||:|"-\:1
—@— Dala
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o
1.5;— 71
1. . =

35 T

I E"‘:‘:v | <25 T
E A B Data E
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ATLAS (2.4/fb) PLB 713 (2012) 387

Candidates / 0.025 GeV

Updates hotly anticipated
B utu
oMM

CMS (5/fb) JHEP 04 (2012) 033

CMS, 5 b s=7TeV CMS, 5 fb” Vs =7 TeV
S L B A T 1 > O T T orT T T
@O
' Barrel o Endcap
od
4 — B signal window S 4 — BY signal window|
- s BY signal window- ~ e . B signal window |
i ] o | ]
3| ) S 3 1 y
: : T ]
| i o L
I | (4] L
2r i . 2
g T
WH |-"-- | H : : H |. ------ | H H
|l I | ! L | T B ! . | L ! L !
5 52 54 56 58 5 52 54 56 5.8
m,, [GeV] m,, [GeV]

ATLAS B(B_— WM < 2.2 (1.9) x 10" @ 95% (90%) CL
CMS B(B_— p'p) < 7.7 (6.4) x 10™° @ 95% (90%) CL
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Updates hotly anticipated

LHCb (1/fb) PRL 108 (2012) 231801

LHCb

T™ =
e

7
B(B, — u* 1) [107]

]

o]

Mode Limit at ON% CL at 95% CL
vy
BY — ut i~ Exp. bkg+SM 6.3 x 10 ° 0 w T
Exp. bkg 2.8 x 10 . lo @)
Observed 3.8 x107°C 4.5 x1077) — 8
B® — u*u~ Exp. bkg 0.91 x 107 1.1 x 10~° 53
Observed 0.81 x 107 1.0 x 107 A S
P>
N S
Standard Model expectation, e.g. (3.2 + 0.3) x 10™° -
Buras et al, arXiv:1208.0934 b
N.B. Should be corrected up by 9% since time-integrated 31

branching fraction is measured (arXiv:1204.1737)



Don't forget the bread and butter

* Most hadron collider heavy flavour results are ratios

e.g.

B(B.° - p'u) = B(B" - JIWPK*) x B - p*p) x f/f X

{INB, - )/e(B - 1)/ [N(B" - JWK")/e(B" - IPK)] }

where

f/f = {IN(B.°~D_p"X)/e(B.~ D HX)] / N(B° - D'uX)/e(B° — Dp*X)] } x

[t(B°)/1(B_’)] x [B(D™ - K'TU'1")/B(D_~ — K'K™1T)]

(simplified expressions given here; other methods to determine f /f also rely on B(D_~— K'K™117)

Limiting factor will become uncertainty on B(D - K'K™1")

Improved measurements of basic quantities can have significant impact

Tim Gershon
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Events /( 0.002 GeV )

DI 5 Dy = KK'n'y

Belle Preliminary (91§ .fb"' )

A
21

: x
2.15 2.2

M(KKry) [GeV]

Belle Charm 2012 preliminary
(spin-off of D_—1v analysis)
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Some morals

Worship the accelerator gods

Investment in detectors & techniques brings rewards

Interesting effects might be very big ...
... or very small —» be prepared to be precise
... but it seems like there are no O(1) deviations from the SM

Clean theoretical predictions are to be treasured ...
... data-driven methods to control uncertainties also to be valued

30 often goes away, but 50 seems to stay
... but investigating anomalies is worth the effort

- sure to learn something (about physics, systematics or statistics)
Bread and butter can be needed before a feast

New physics just might be around the corner ...
... plenty to look forward to in CKM2012 ... and beyond

Tim Gershon
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