Report on
SuperB Physics Workshop

Facts: M. Ciuchini

Sunday, December 11" & Monday, December 12"

~30-40 participants

Only plenary sessions

25 speakers (-1)

14 theory & 9 experimental talks (2 missing)

Invited talks from Belle, Atlas/CMS, LHCb, Tevatron



On the meeting format

* We continue with the meeting format introduced in Elba
this summer: we focus on a subset of topics without
covering everything. In this meeting:

* A session dedicated to the new Bs WG

* A session dedicated to charm following the Beijing
workshop and the new LHCb result on CPV

* A session on B physics devoted to b = s gamma (with a tail
of b = sll from Elba)

* A session devoted to impact of the LHC on SuperB
phenomenological studies

Further talks on tau and LFV
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o Ol bW DN

Reviews & Summaries
Alexey Drutskoy, Belle Bs results

. Martin Heck, Tevatron HF physics

. Nicola Neri, Beijing Charm Workshop

. Walter Bonivento, charm LHCb results

. Tim Gershon, LHCb B/Bs results

. Maurizio Pierini, SUSY searches at the LHC

* Not discussed in the following on the basis that a
summary? (or even summary?) does not work well,
but specific results are mentioned here and ther

Thanks to all the speakers



Bs session
Additions to the SuperB whish-list:

m Precise value of AI'; and ¢,
¢ New channels like B, — J/¢yn\"), ¢ fo,n.6, DX K, D¢, ¢n' , KOK°...
o Test: 2Br(B, — D D*) = ATCP /T by measuring 3-body final states.
m Precise value of lifetimes 7(B,), 7(By), 7(B™), ... and ratios
m Precise values of the semileptonic CP asymmetries a°;*
also hadronic channels like B, — D\
m Precise values of the semileptonic branching ratios B,

® Values for inclusive branching ratios (0, 1,2 charm)

B Values for many penguin modes to determine size of penguin pollution
eg Bﬁ - "j/{l-'{l;!‘!{ﬁ! I{{-}I{'{-}a C’@* T?{r]'ﬂ[;]

® Bounds on on B — 77, B — K77 A. Lenz, theory
infroduction

SupearB, Cabibbo Labaratory, Frascati A. Lenz, Dez. 11th 2011 - p. 53



Y spectrum Triple charm
7 =

open b-flavor

ARy

11020

Breit-Wigner (g = 0)

Flatté (Ef > 0, g # 0)

9460

F. LLanes-Estrada

A gym for QCD: normal
states, molecules,
hybrids, triple charm...

State | nc(1S) | J/¢ | he(1P) | xq(1P) | x(1P) | X, (1P)
JPC 0-+t 1—— 1t 1++ o+t 2++
25+1LJ 150 351 1P1 3P1 3P0 3P2
Exp 2.980 | 3.097 | 3.526 3.511 3.415 3.556
Theor 2.081 | 3.104 | 3.528 3.514 3.449 3.552
Masses of charmonium hybrids, in GeV
JFC ot |1t 10 | 277
Mass | 4.252 | 4.320 | 4.397 | 4.457
State | np(1S) | T(1S) | hp(1P) | x5, (1P) | X5 (1P) | x1,(1P)
JFC 0+ 1—— 1+- 1++ o+t 2++
Exp 9.401 9.460 0.898 0.893 9.859 9.912
Theor 9.399 9.461 9.900 0.893 9.870 9.910
Masses of charmonium hybrids, in GeV
JrC oot 1-+ 1—- 2—+
Mass | 11.163 | 11.115 | 11.137 | 11.181




Outstanding 2011 Bs results

M. HeCk August 2011
A _ Results from B_- J/o (0.34/fb)
arXivi1107.2304 Using Loglik.elihood Y d
p Technique de 0 = 0.13 + 0.18 (stat) + 0.07 (syst) rad,
LH 7
pANCREE [, = 0.656 £ 0.009 (stat) £ 0.008 (syst) ps~ '
/ : y — —1
CMS 1141 AT, = 0.123 + 0.029 (stat) £ 0.011 (syst) ps—L,
arXiv:1107.5834
T. Gershon
CMS+LHCD
LHCb-CONF-2011-47, CMS-PAS-BPH-19
" SM Prediction
(6% CL region) + serveral results from the Y(bS)
10 20 30 40 50 '
at Belle (see A. Drutskoy's talk
BF(B.—>uw)x 10° @ 95% CL ( Y )

Bs — pu

First observation of the decay B ° - K*OK*?

B(B, —+ K™ K™) = (195 £ 0.47(stat.) £ 0.51(syst.) £0.29 (fa/f.)) x 107°



Charm session
N. Neri
Summary of the Beijing
Workshop on charm physics

Discuss the benefits of the measurements made

at charm threshold at existing experiments
(CLEOc, BESII) and explore the potential for
those measurements in the future:

- benefits of a boosted center of mass at charm
threshold at SuperB;

- impact of charm threshold measurements on other

flavor physics experiments: SuperB at Y(4S), Belle I,
LHCb.

Summary of the summary

* Major topics of charm threshold physics are: overcome the

non-perturbative QCD roadblock, test pQCD calculations and

search for new physics beyond Standard Model.

* Impact of charm physics at threshold on flavor physics
measurements is relevant:

- remove Dalitz model dependency in D? mixing and CP
violation measurements and y/®3 measurements;

- measurement of |Ves|, [Ved| and Dy, form factors;
- measurement of decay constants of fp, fos;
- searches for rare or forbidden decays:;

* Systematic errors do not seem to be a roadblock for the
relevant measurements and future high statistics data sample
will be beneficial.

Time-dependent measurements at
DD threshold: general considerations

At Y(4S)

» Flavor tagged D? through D*™*—D%" decay. Flavor nustag ~ 0.2%

» We denote the D* flavor tag with label 7X

» DP° can be reconstructed in flavor /X, CP. Kn and multibody (e.g. Ksnn) final
states. Relatively high purity due to m(D") and Am=m(D"™*)-m(D")

» Proper tune resolution 1s about t(DV)/4 = 0.1 ps Double tags @ ‘F(3770)
At w(}, 770) Modes wifh 1;”" tag @ Y(4S)
» Coherent D°D° production CP— |Kn | /X |Ksan
» Both D mesons can be reconstructed CP+ X X XX | X
m /X, CP, Krm and Ksnm final states, CP- X XX | X
with verv low background K X x¥x | %
» Flavor mmstag = 0.2% with eX. X xx | xx
but = 2% with uX (large p nusid @ low p)
Ksnm X

» Time-dependent measurements

require larger CM boost compared to the Y(4S) case to achieve time resolution, but

reconstruction efficiency decreases with large CM boost. Need to determine the

optimal boost value.

Parameter Sensitivity @ Y(4S) with fime

y
Arglq/p)
la/pl

Parameter

X

y
Arglq/p)
la/pl

resolufion, no mistag. 75 ab™
0.017%

0.008%

0.8 deg

0.5%

Best sensitivity @ w(3770) with time
resolution (By=0.56), no mistag. 0.5 ab”

0.11%

0.05% Relative effect of flavor r:\isrdg
similar at ‘\¥(3770) and Y(48)

4.8 deg

3.7%
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ceff

G. Inguglia

D’ . KK
D° - ' U



J. Zupan, direct CPV in charm W. Bonivento

Acp(D — KK) — Acp(D — 7)) = (—-0.82 4+ 0.21 = 0.11)%

* (PV is parametrically suppressed 'r%n 0.02

R R —3\ | <0.015
® In mixing it enters as O(VchVub/ﬂst) ~ 10 s
® inSCSas @)([Vcqub/ﬂst]&s/W) ~ 10~4 ] u.nnz =

* isit possible that it is significantly larger?

-0.005
| 0.01F
Af(D — f) = A}F[l + ?"fel(éf_"’)] 0.015] Q
Afl? A2 008 55 6,015 001 -0.005 0 0.005 0.01 0.015 :;i;u:
AFT = Lo | il fl = 27 ¢8in-ysin d L
P AR+ AP St WA: AAcr=(-0.65+0.18)%

AAcp ~ 4ry AAcp(leading power) = 0(0.05% — 0.1%)
AT (ntn™) = Vi Vad@rn + Bxn) + vV, V *P Assumption:
AY(KTK™) =V Vus(Tkx + Exkkg) *V,V,*P P/E~Nc, T~E

AAip wil).3% (FPri)



I'(B — X ’-‘."")E

~=Ej

Results of the SM calculations:

B(B — Xgv)

Ey>1.6 GeV — 4

h,

( non-perturbative effects \

(b — XE~) E>E, l (2+5)% J

Benzke et al., arXiv:1003.5012

(31? £+ “23) % 10 4 MM et al, hep-ph /0609232,

using the 15 scheme.

following the kinetic scheme analysis

(326 T “2—1) x 10 'i, of P. Gambino and P. Giordano

in arXiv:0805.0271.

Experiment agrees with the SM at the ~ 1.2 level. Uncertainties: TH ~ T . EXP ~ %

Scheme E. < 1.7

E. <185

E <149

Dy <29 o <2202 SUPCPB: ~3.5% ~3%

Kinetic 0.086 + 0.001
Neubert SF 0.982 = 0.002
Kagan-Neubert 0.055 +0.002

0.968 = 0.002
0.962 £ 0.004
0.970 £ 0.005

(1.939 £ 0.005
(.930 £ 0.008
(.940 £ 0.009

(L903 £ 0.009  0.656 £ 0.031
(LE8S £ 0.014  0.665 £ 0.035

0.892 + 0.014  0.643 «+ 0.033 M.MlSIC(k

Average 0.985 £+ 0.004

0.967 £ 0.006

(.936 £ 0.010

(L.894 £ 0.016 0.655 £ 0.037

Averages for each E; extrapolated

to E, = 1.6 GeV using the HFAG factors

4 [HFAG

LU 1 osh

For theorists: JWGISh

Fo

E..in photon cut: motivations for reducing E,,;, at expense of
experimental precision

Acp(B2>X.y): how to use semi-inclusive result? Valid to compare
to inclusive calculation?

Is there general agreement on the finding of ~5% theoretical
uncertainty on Aqp(B=>X.y)

NP model predictions for Acp(B2>X 4yv)?

r experimenters:

Can hadron-tagged sample be used to separate B>X_y from
B>Xyy?

With what error can we measure B(B->X,y) using hadronic tags?
Semi-leptonic tags?



BReg F[B —¥A s"}’]En,, >FEp
C  \|Va/Vu|°T[B — X e7]

BR,(Eo) = BR[B — X|E.>E, =

" :‘__'.) r =
o _ |V |? LB = Xeel C=0.580(16)  C=0.546(17)(16)
= > = exp t
Vel F[B ¥l n-el”” Bauer et al, Manohar Giordano, PG

Recent sum rules determinations c — 0.5 7 I (7)

converted to kin scheme

P .Gambino

® Dominant parametric uncertainties in BRy due to b,c masses,
Voo and local OPE power corrections. Strong correlations,
semileptonic moments provide crucial information.

a65 new SL fit

460

mp " (GeV)

e Global fits including precise constraints on m. and possibly

ey my, are the way to go. Preliminary results for C, F have >50%

smaller experimental uncertainty.

o \ o i ® Inclusion of higher order effects in the fits under way,
ljy o5 1 \{ 120 125 improvements in parametric uncertainty look possible.
m M GeV
Hoang et 2 2010 . o
Hoang (ms) Kuhn et al 2009 Paolo promised dBR ~2% for SuperB

Please take notel



Concerning quark masses: M. Steinhauser
L

P Wiy g
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[T T e T T e s R B N BN N I | T I I T - Covovv v v v v b v v v by v by v v v v Py v v by v b
05 1 15 2 25 3 35 4 45 5 5 6 7 8 9 10 11 12 13

Vs (GeV) Js (GeV)

® m; and mp, from moments (n = 1,2, 3, (4))
a direct determination of MS quark mass

m mp(10 GeV) = 3610 & 100y, £+ 12, + 3¢, MeV
as(Mz) = 0.1189 + 0.0020

exp: 50% from g T(1S),...,T(49)

’

50% from \/s > M (4S)

a 1 week of SuperB running above T(48S) could be sufficient to clarify
the situation in the “bottom threshold region” and even improve the
accuracy

m R(s) at the 1% level below T(4S) (e.g. /s = 10.52 GeV)
o competitive o value between 7 and Z



Back to B = Xs v: other observables

isospin asymmetry
Ag- = [[(B* = X;v) —[(B~ — X)]/[I(B” - X7) + (B~ — X,v)]
can be used to constrain some uncomputable aSmAb corrections M Misiak

_ I'(B—=Xsy) — T'(B—Xs5v)

SM estimate [Benzke, Lee, Neubert, Paz, arXiv:1012.3167] AXS’Y = T(B=Xsy) T T(B—Xs7)
— Xy — X37v

iiﬂ —iiﬂ 40 m?2 2 71 4 2 m 2
17 _ 17 ag M, 2 b b ™
{ -I— — = 1[1 —|— = lIl

my, O b M M 15

thei
ASM ~ Im Vs Vub - ciet

~ (1.15 Afz Al -+ 0.71) % € [—0.6%, +2.8%)] using { —330 MeV < Af, < +525 MeV

300 MeV —9 MeV < A% < +11 MeV

Despite the uncertainties, Ax_ , provides constraints on models
with non-minimal flavour violation. Such models are also constrained by:

A _ IB—=X1a)y) — T(B—=X5,147)
X(S—I—d}ﬁ” F(B—>X(S+d)’}’) + I‘(B—*X(§+j)7)

SM ~
(AX(Q_H;{)'—?’ - 0)

J.Walsh
Acp(B')x{stT}
- Extrapolation from BaBar gives error of ~ (£1g,+1,)%



Xnp ! K

q2 - REGIONSIN b — § + 7 K'*) _ENERGY IN B-REST FRAME: EK(*J — (Mg - Mi(*) — g*) /(2 Mg) form factor C Bo beTh
g°-region low-g°: g% « M3 high-g%: g2 ~ M3 sub-leading Aqgcp
K*) I I I: E Mg/2 | I: E e
-recoi arge recoil: ~ ow recoil: ~ + A .
g ko) ~ Mg/ K@) ™ Fycte) T 1QCD short-distance B — K “
theory method || QCDF, SCET: g¢° € [1,6] GeV? OPE + HQET: ¢° = (14...15) GeV? g —————— ;
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4 o LHCb toy MC 10 o'
[ " Cu assuming the SN
2
:‘:':h ﬂ- Shd
_2________1.’.’9:
-t .. ... NYNNSSVV Y Vv
2 3 4T TTs 6oy =2, & =Z, red bands 2(6eV?)
q° (GeV) Cio| =3, 619 = 3. blue bands -
AV _ Jg — Jg
5 = _
- *
T. Hurth, CPV in B —» K* Js + Js

A7 Ag Ag favored

First nontrivial sensitivity to CP phases most probably
in CP conserving observables

- N e
: Cyt SM 05
04p
2 0_3;-
o2t
-‘.’11-
2 e B B S S—
¢ (Gev?) (a) (CYF, Cy) = (0.26e"T5, 0.2¢™)
NP in Cyp = 3¢'F and G = 2¢'% (b) (0,07, 0.3¢"%
A (d) (0.18¢=7F, 0)



Photon polarization determination: 3 methods

@ Time-dependent CP-asymmetry in SuperB golden channel

B® — K*°(— Ksn®)y [Atwood et al., Phys.Rev.Lett.79(’97)] A. TGYdUanOV
@ Transverse asymmetries in B® — K*°(— K nt)¢t¢~ [Kruger&Matias,

Phys.Rev.D71(?05) ;Becirevic&Schneider, Nucl.Phys.B854(°11)]

© K. three-body decay method in B — Ki(— Knm)y [Gronau et al.,
hys.Rev.Lett.88, Phys.Rev.D66 (’02)]

mz ~ mgz = 1000 GeV

LOF : — T 3 002 0 L T 0.02 = =
L e ] ApplB =K . A B = K (1270
LB - Ki(1270)y) cplB =Keny) / 0. y(B = K\(127 }}'}\
= o5} 0.01 0.01 // — \ \ ]
& — e ! e
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f=500GeV

Br(p — evy) < 1.2-107H
,,, | | P MEG M. Blanke
0 Br(p — evy) < 2.4-10 results
. Br(p — ey) < 10719
10 y
! LHT RSc
| CP asymmetries Sy, A, ++ | ++(+)
#e i rare Bdecays: B,y — ptpu~, B— Xwi, ... ue —
= b— syand b— sfti — 4
10712 R — rare K decays: K — wvi, K — wlT{—, ... S o T R R
- deviations from MFV relations - a[Eae
LHCDb results LFV 7 — p transitions +4+4+ | +4++
B it s LFV 7 — e transitions 4o e b S[ETE
LHT .-
R from jets+MET searches (LHC)
?nfrf = 600 GeV Im LHC, L=35pb"!
s LHC,L=1m"
= or "1 po,1=25n7"
....... LHT & RSc 3.
-02 3
unscathed Z=
in principle any Bs mixing phase possible mé ’;
however RSc naturally predics moderate effects |
very small effects in Br(Bs,d — u+ py-) o e w w0 B E—

T—odd Quark Mass (GeV)




Higgs-mediated cLFV

@ My ~ 1TeV = New contribution, dominant in the SUSY Inverse

Seesaw model

) ) C. Weiland
N v
i \ [ Point__Ttans mya [ mo J[ iy, [ 7y, | Ao [ 1 [ ma ]
' b [CMSSM-A]] 10 ][ 550 [225 || (2257 | (2257 | 0 [ 690 [ 782 |
EL . Eg CMSSM-B [T 40 [ 500 [ 330 [[ (330)° [ (330)” | -500 | 698 | 604
H, NUAM<C || 15 | 550 | 225 || (6527 | —(570)° | 0 | 478 | 150
LFV Process Present Bound | Future Sensitivity CMSSM-A CMSSM-B NUHM-C
T — [LpLf 2.1 x 1078 8.2 x 10~ 10 1.5x 1077 [ 15x 1010 [ 1.0x 10~
77 = e putpu— 2.7 x 108 ~ 1010 1.5x 107" | 1.5x 10719 | 1.0x 1010
T — eee 2.7 x 1078 2.3 x 10710 35x 1077 | 3.6x 1071 | 24 x 1071
o — eee 1.0 x 10712 6.8 x 1072 | 6.5x 10717 | 4.7 x 107V
T — 2.3 x 1078 ~ 10710 8.6 x 107 | 1.3x1077 | 58 x 10710
T — un’ 3.8 x 1078 ~ 10710 47x 107 [ 41 x1071% [ 4.1 x 1071
T — pm’ 2.2 x 1078 ~ 10710 1.9 10710 | 32x 10712 [ 1.3 x 10712
B) — ut 22x 1077 29x 107 | 33x107°% | 3.4x 10710
B — ep 6.4 x 1078 1.6 x 1078 1.3x 1071 | 14x 107" | 1.5x 10712
BY — ut 83x 1071 | 9.7x107% | 9.8 x 1077
BY — ep 2.0 x 1077 6.5 x 1073 3.7x 1071 | 39x 10719 [ 43 x 1071
h— ur 1.4 x 1077 1.0x 107°% | 3.0x 107?
AH — ur 3.7x 1077 | 5.1 x107% | 6.4 x 107




Precision SM tests with hadronic T decays

E. Passemar

* Extraction of a,(m,): competitive
e Extraction of |V |:

0.21 0.22 0.23 0.24 0.25
I I

r T T T T
From Unitarity Kaon and hyperon decays

K decays (+ 1.{0) Flavianet
= K, decays (+ f,/f} Kaon WG'10

—e Hyperon decays

—=—] t -> s inclusive

—= © -> Kv absolute BaBar & Belle
HFAG
—a— t branching fraction ratio

t->»Kv/1->mv

| = i Our preliminary result
T-= KIVTde::A'_,rS (4 fl([}] FLAG)

. ! . | . | . |
0.21 0.22 0.23 0.24 0.25

Hadrons

CP violating asymmetry |~3g| from the SM!

_ l"(r* — #*K_‘:l_f,)—l"(r' —> #‘K:vf)

Ao = r(r* —nr"ﬂ':‘_")"'r(r- > 7 Kiv,)

Ay =(-0452024 , £0.11_ )%

BaBar'11

— Experimental measurement requires precise hadronic
parametrization of the form factors f,(5), f,(s)

» Use

integrated t — Knv,_ invariant mass F:—mm—,

» FB asymmetries == disentangle vector and scalar form factors

A,

_dI’(cos@)—dI(-cos8)
- dl"(cﬂs 6‘)+dl"(-ms 6')

(dispersive method!)



SUSY
The Simplified Models

CMS Preliminary
Ranges of exclusion limits for gluinos and squarks, varying m(x%")

M. Pierini

' ' ' ' ATLAS SUSY Searches* - 95% CL Lower Limits (Status: Dec. 2011)
T1: §—qq?° -1, glui
L4 —qgx CET,]..lfb ,g|LI|ﬁ0 ........................................................... T T T TUTTI] I LT T L] I T T T T ! Ll
MSUGRA/CMSSEM : 0-lep + j's + E1 .. ‘g=gmass
o : - ATLAS
T1: g—qqx” |Ep+jets, 1.1fb ", gl_ MSUGRA/CMSSM : 1-lep + j's + E; . g iase Prefiminary
- -0 1 ., MSUGRA/CMSSM : multijets + E; ... gmass (for m(g) = 2m{g))
11 g (w12, 12 5, o oo e R TR
Simpl. mod. - O-lep +j's + Eq . g=pmass (lighty,)
4 R it il _ =7 TeV
T2: é—N})"(D aT' 1.1 fb_l , Squal'k _ Simpl. mod. : O-lep +j's+ E; .. §mass (m(@) <2 TeV, Iightx?} s &'
Simpl. mod. 1 0-lep +j's + E; . @mass (m(g) <2 TaV, Iighti?; o
T2: §—q%° Fr+jets, 1.1 fb1, sq_ Simpl. mod. - 0-lep + j's + Ey o, Gmass (m(G) <2 TeV.m(z") <200 GeV) E T
0 ; Simpl. mod. 1 0-lep +j's + Ep . Bmass (m{3 <2 Ta\.r.m{if] < 200 GaV) 5
lebbb: qg— be ET—‘rb, 1. 1 fb_ ' g|'LII no _ Simpl. mod. (§— qf% ) : 1-lep +j's + Ex e gmass {m{if] <200 GeV, Am(z=,5") / Am@.-}_"\] =1/2)
Simpl. mod. - 0-lep + b-jets +j's + E; ... amass (mﬂ;} < BOD GeV, |'.ght§°)
.5 -0 -1 i !
lebbb' g _"bbx MTZ! 1.1 fb ’ gl""”no _ Simpl. mod. @—-[[;?11] :1-lep + b-jets +j's + E; ... G mass [mEE?J <80 GeV)
. - _ . Simpl. mod. (B~ b7") : 2 b-jets + £ b )
Tllnu: g_}qu:I: Ei Ei , 0.98 fb 1' g|U|n0 _ imp! n:ohu[ i :1) jets + E1 e bmas:{mi,c‘]-caoﬁe\i] )
Simpl. mod. [;g:xz — 3l ';.';1] :2-lep 85 + Ep . -I_: mass (light ,, m{1} =%tm{§:] +miz
TlLh: é‘—}qqf(g |5(D Ei E:\c , 0_98 fb_l , gluinQ _ GMSB : 2-lep OS__ + Ey iy @ mass (corresp. to A < 35 TeV, tanfi < 35)
. GGM + Simpl. model :yy + ETM! g mass (mibina) > 50 GeV)
T5zz: g—bquzg Z+ET’ 0.98 fb_l 5 gluinD - GMSB : stable T T mass
} 0 - AMSB : long-lived Z‘ }: mass (0.5 <r{i:] =2ns)
T5ZZ: g—r qqXs JZB, 2 . 1 fb_ ¥ gIL"nD I Stable massive particles : R-hadrons @ mass
L= -0 B 1 Stable massive particles : R-hadrons b mass
T5zz: 999Xy ET + ]ets' 1.1fb ! gl_ Stable massive particles : R-hadrons Tmass
T5zz: §—>qq)"(g gy 1.1 fb—l , g|L|inO _ Hypercolour scalar gluons : 4 jets, m, = m, sgluon mass excl: m,, < 100 GeV, m,, = 140 = 3 GeV)
RPV : high-mass en v, mass (4,,,=0.10, A, ,=0.05)
Tltttt: "'_}tt“‘ﬂ e §j5= =1 H - Bilinear RPV :1-lep +j's+ E; . -1 It 15
souit EEaamtouee, T 0 e S -5 <o
M | 4 10" 1 10
ass scales (GeV/c") . L o o Mass scale [TeV]
For limits on m(§),m(3) > >m(j) (and vice versa)., o™ =g 0-QD,

- - i) +mix’
m(%*)m(xg) =m2),

m(%") is varied from 0 GeV/e? (dark blue) to m(§)—200 GeV/c? (light blue).



Conclusion

We think that the workshop was successful:
* Short and focused

* Lively

* With the right number of people

* Thanks to everybody (particularly the
secretariat for assistance on Sunday!)

* Physics continues at the Collaboration
Meeting...
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Belle measurements of B, decays with 23.6 fb-! (<2011)

o[bb] / o]

R, =

AFECP

Bf (B,->D ™+ D™

)

]
B.%decay mode | Branching fraction , x103 Rel. B mode | Br. fraction, x10-3 1 N Bf B _>D (*) + D (*) - '( 2
S s 5 5
BL-> Dy n* 3.67 *235 +242+ 0.49 (f) BO->D " 2.68 + 0.13
s s -033 -0z s
>BLl->D"n" | 24 I+ 03+04() BY->D* " n* 276 £ 0.13 Mode V(QVEHTS) Bf (7")
>BY->D, p* 85 *E+11£13(7) B->Dp* 76+13
>BL->DSTpt | 1.9 #2417 £18(f) B®->D* p* | 68+09 Ds"' DS' 33.1 +563 0.58 + %}31 4+ 0.13
B, -> D7 K" | 0.24 281z + 0.03 +0.03 (f,) B0 ->D7* K™ | 0.20 + 0.06 - 9. - 0.09
>BL-> ¢y (57 22833 )x 1072 BO -> K*(892)°y | (4.01 £0.20)x 102 *+ * +5.8 -+ -+
BL > K*K (38%2+05+05(f)x10? |B->K*n~ (1.94 £0.06 )x 10 2 Ds Ds 44.5 - 5.5 18+02x04
BL->D.J Dy | (1.03 233 135 )x 10 B->D./ D" (0.72 £0.08)x 10 . .-
>BL->D, D, | (275 %% +0.69)x 10 B®->Dj**D" | (0.80 =0.11)x10 D5 DS 24 4 + 4.1 2.0 x03 x£0.5
>BL0->D/ D | (3.08 1222285510 BY-> D D* | (1.77 + 0.14)x 10 -3.8
>BL->Jdlyn | (3.32+ 087235 £0.42(t)/10 | BO-> U KO | (871£032)/10 [ Sum 102.0 -+ 23 43+x04x10
>BL > Jiy 7' (3.1 £1.2 #23+ 0.38(F,)) /10 | BY-> Jiy KO (8.71£0.32)/10 [/3] - 8.6
>BLO->X"¢*v | (102+08+09)x10 BO->X"¢*v | (1033 +0.28)x10
8 cP
Bf (B ->yv) < 8.7 x 10 (90% CL) > - first measurement, > - unpublished FM Ars / rs (9 . 0 * 0 '9 * 2 - 2) %
Belle, PRD 82, 091106R (2010) . . .
i : = Belle preliminary, arXivi1110.2251, 121.4 fb-! Z,(10610) Z,(10650)
il i i o NSNS atietainhitetaitiany A 5 ch | Y(1S)n'n + — | - ——o—
0.008 M Y@SKR + . verage over o cnanneils 5 : : 5
oous|- A YESEE ; + - Y(2S)r'm - - - o
- (M, ) =10607.2+2.0 MeV 5 | |
0.004 ! Y{38)n'n -P- —"‘ ""' ""
5 —t (T, ) =18.4+2.4 MeV | ; |
ol ——T—— 5§ e | e | e 8 —
u‘fﬁﬂ?ﬂ inga in RS ina inas 11 11 N& ( MZ ) — 10652.2i1 ‘5 MeV hu{2P]n+n" i _.é_ E
(a) : i ! i
5| Y(5S) (T,)=11.5+2.2 MeV Average i + H i
04 -‘IIDD1IG ..:1'6“ o 1IU I ”-.1IE.III“0”“‘1|EII“ -‘1'El o] 1ID
| AN, MeV AT, Mel AM, MeV AL, MeV
03}
“o : Y(2S)
B i o A . D r'u.l.s koy E 40000 1 Belle, accepted by PRL, 121.4 fb-! | hh(zp) ®
: : 1
o | " h,(1P) L4
04 | - | § 30000} Yas) l ny(2P)
10.75 10.8 10.85 10.9 10.95 11 11.05 w [
Vs (GeV) 20000

Position shifted ~2.5¢ (stat) ['(MeV)

Y(58) = Y(1S)x "7~ 0.59+0.04 + 0.09
0.85 4+ 0.07 £ 0.16
T(3S)tTx~ 0

1(58) —

T(2S)rtm—

527015 £0.10

Bs results

10000

i i " 1
10.2 10.4

MM(r*), GeVic®
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CDF 7 fb”

arXiv:1107.2304

L]
Using Loglikelihood
Technique

papers vs -1
experiment LHCB 337 pb
BS - ®OdD — Polarization OV 114"
f =0.348 £ 0.041 (stat) £ 0.021 (sys) o
CMS+LHCb

LHCb-CONF-2011-47, CMS-PAS-BPH-18

f_=0.652 + 0.041 (stat) + 0.021 (sys) . SM Prediction

(68% CL region)

BS — TITT
BR(B_ - 1mm) = (0.57 + 0.15 (stat) £ 0.10 (sys)) x 10°
0.05 < BR(B° - KK) x 10° < 0.46

0 10 20 30 40 50
BF(B.—p*u)x 10° @ 95% CL

Bs — uu

@90% confidence level

CDF doesn't see hints for any deviation. Charged and Neutral

Charm CPV

| Neutral only ,CDF Run i | _ L=6.8fb™
CDF Run Il PreliminaryJL dt = 5.94 fo' a - . i
. | - . oCDFRunll L=6.8fb™ < B > Kuu
X | ' == CDF 2011 < | B® > K uw 1.50 - Data
—~ ~ g i o I — SM
'x 2 HE BaBar 2008 B 15: _: gata - 55 C?=_C$M
i Belle 2008 i - CmCS 1E
T + No CPV point 1 §
% 68%-95% CL. T 05, # e —+—
: | -0.5¥
P AN AR AT RS S T A v S T '0.5
L 0 2 4 6 310121416218 :...I...I..\.\.\...I...I\.\I\\I...I..
P o (GeViich) 0 2 4 6 8 10 12 14 16 18
AFB(1 < q”<6)=0.29"%  (stat)+0.07 (syst) o (GeV?/c?)
L 1 L L | 1 L 1 1 I 1 1 L 1 | 1 1 1 Il *
-1 05 0 05 1 B-K MM
A, (D° - ") =[ 0.22 + 0.24 (stat) + 0.11 (sys) %

A (D° - KK =[-0.24 + 0.22 (stat) = 0.10 (sys) ]%
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