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~ Plan of Talk

e Profile of B-Physics at the LHC
e The CKM-Matrix: Current Knowledge of Vcxkm & the Phases o, 3, ~
e Benchmark for the LHC: Mixings, Nonleptonics & CP Asymmetries

e Theoretical Interest in Rare B-Decays

e b — sv: SM vs. Experiment

e B — (X, K, K*)£t£: Current Status & Precision
Measurements at the LHC

e B, — putpu~ in the SM and SUSY: Prospects at the LHC
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B-Physics at LHC
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B-factories vs. b-factory |

e'e” > Y (4S) > BB

pp—bbX (Vs = 14 TeV, At ,=25 ns)

PEPII, KEKB LHC (LHCb—ATLAS/CMS)
Production oy, 1 nb ~500 pb @
Typical bb rate 10 Hz 100-1000 kHz
S _ O/ Oine; = 0.6%
bb purity /4 Trigger is a major issue ! ®
Pileup 0 0.5-5
B*B~ (50%) B* (40%), B® (40%), B, (10%)
b-hadron types BOBY (50%) B, (< 0.1%), b-baryons (10%) @
b-hadron boost Small Large (decay vertexes well separated)
Production vertex | Not reconstructed Reconstructed (many tracks)
Neutral B mixing Coherent B°]§° pair Incoherent B? and B, mixing
mixing (extra flavour-tagging dilution) @
= Many particles not associated
Event structure BB pair alone with the two b hadrons

Vancouver, 9-12 April 2006

Flavor Physics and CP Violation
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Completing the program on B Physics... |

> Precise measurement of BOS-EOS mixing: B.—»D.7, ...
Amg, Al and phase ¢, B.—>J/yh, Bi>J/iyn®

» Search for effects of NP appearing in suppressed B s =Xy, BOK*I*l,

and rare exclusive and inclusive B decays b—>sI+I B.o>uu.
» Precise y determinations mclgdmg B.—~>D.K,
processes only at tree-level, in order to BO—sDOK*0 B*_sDK*
disentangle possible NP contributions BO—nn & B.—KK, ...
» Other measurements of CP phases in BO— oK, B,—09, ...
different channels to over-constrain the BO—pmr, B®—pp, ...
Unitarity Triangles
Vancouver, 9-12 April 2006 Flavor Physics and CP Violation Andreas Schopper 3
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Expected Physics Performance |

B-mixing:

» “control channel” B’—J/y Kg
» Am, with B’ — D

> ¢ and A", with B — J/yé (n)

Suppressed and rare decays:

» Exclusive b —> s uu-

> B -p

Measurement of vy:

» from B~ DK

» from B%— DK™

» from B* — DK*

» from B’—>ntn~ and B.>KK-

Vancouver, 9-12 April 2006 Flavor Physics and CP Violation Andreas Schopper 15 )
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ATLAS B-physics goals: precision
measurements and new physics

- CP-violation parameters
+_B-hadron parameters: masses, lifetimes, widths, oscillation
parameters, couplings, b-production, etc.

. h for New Physics eff : very rare decay modes, forbidden

decays/couplings, etc.

CP violation

Measurement of
B properties

B. mesons

A, polarization
measurements

Rare decays

B —>J/yK'(nr)
J Iy — uulee

B — D/r;Bm —>Da

B — J/y (uu)o(KK )
B ,—> J/y (u)n(y)

B = J/yr;B — J/yuv

A = J/y(uu)A(pr)

B, > pu:B — K pu

A, > App; B — ¢ uu

Beauty 2006, OXford, 25-29

sin(2B) +Ppp

Amg, AT, T, the weak phase ¢

B. mass, 1, QCD/EW interplay

Asymmetry parameter o, P,, life-
time measurements

Precise measurements of the
branching ratios and asymmetries

23 January 2007
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~ The Cabibbo-Kobayashi-Maskawa Matrix

Vud Vus V'u,b
Vekm = | Vea Ves Vb
Via Vis Vi

e Customary to use the handy Wolfenstein parametrization

_ 132 3(_ 2
1 -2)\2 , )\1 ) AN (p X in)
AN (1 — p—1in) —AN? (1 + iX%n) 1

e Four parameters: A, A\, p, n
e Perturbatively improved version of this parametrization

p=p(1—X2/2), 7=n(l—A/2)
e The CKM-Unitarity triangle [¢1 = 3; ¢2 = a3 ¢35 = 7]

77 f §
(P, 1)

Q

\_
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(-Summary of the First 2 Rows of Vi ~

o |V, = 0.97377(27) [PDG 2006]
o |V,.| =0.2257(21) [PDG 2006]

o |Vip| = (4.40 £ 0.20 £ 0.27) x 10~2  [PDG 2006; inclusive]
V| = (3.841087) x 10~3  [PDG 2006; exclusive; Lattice-QCD & LC-QCD SR]
—> | V| = (4.31 £0.30) x 102  [PDG 2006; Average]
Unitarity of the Ist Row of Vexkm

1 — (|Vaual? + |Vaus|? + | Van|?) = (1£1) x 1072 [Blucher et al., CKM 2005]

V.a| = 0.230(11) [PDG 2006]
e |V.s| =0.957 4+ 0.017 4+ 0.093 [CLEO-c; Lattice QCD; PDG 2006]

o |Vu| = (41.70 £ 0.70) x 1073 [PDG 2006; inclusive]
|Ves| = (40.9 £ 1.8) x 10~2 [PDG 2006; exclusive]
—> | V| = (41.6 £ 0.60) x 1072  [PDG 2006; Average]

Unitarity of the first two Rows of Vixwm

Yuedssy|Vij|? = 2.002 £0.027 [LEP Average]

e Conclusion: No BSM Physics in the first two rows of Voxm

\_
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(Status of the Third Row of Ve
| Vi |

e From direct production and decays of the top quark (hep-ex/0505091)
_ B(t—>W+b) . | Vi|?
CBt—=WH+3.a)  |Vial® + [ Viel® + | Vis|?

R = 1.12737% (stat) 7315 (syst.)

e Assuming CKM unitarity & CDF Data = |V}| > 0.78 ( 95% C.L.)
| Vid|

e From BY - BY Mixing; AM, = (0.508 £ 0.004) ps—! [HFAG 2006]
e SM (Box contribution with NLO QCD corrections) (z¢ = m}/m3,;)

2

G R
AMy = 6—7;ﬁ3|%d‘/;52|2MBd(fédBBd)MéVSO(wt)

So(x) = 1+9 1 3 1 3 z?Inx
AT A T 40— 2 —2)2 2(1-2)

o 8
% (Bal(07u(1 = 75)a)*|By) = 5 f5, B, Mp,
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~ —In(L) vs. R from t-quark decays ~N

[D. Acosta et al. (CDF Collaboration); hep-ex/0505091]
—_—— 4
— I — 1F
= o :
' 3; 0.5
2 O—%5 1 15 2 2.5R
- _ + 0.27
1~ CDF II R_1.12_0_23/
Oi ! ‘ !
1. 0.5 1 1.5 R
o |
0.8}
0.6} Bl 95% C.L.
[ 90% C.L.
4 [] 68% C.L.
047055 1 15
R
g J
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(|th| and |V;s| with Lattice-QCD

e Unquenched Lattice-QCD [Gray et al. (HPQCD); Aoki et al. (JLQCD)]:

\/Bp,fB, = 244 £ 26 MeV;
mt(mt) = 162.3(2.2) GeV; So(mt) = 2.29(5)
_..244 MeV . | 2.29
|Via* V| = 7.4 x 1073] ]
VBa,fs, | S0t
e Lattice-QCD & SM —> |V;4* V| = (7.4 £ 0.8) x 10~3 [PDG 2006]

B? - BY Mixing: AM, = (17.77 4 0.10 (stat) £ 0.07 (syst)) ps—* [CDF 2006]
o SM: AM, = SEijg|V, V|2 Mp, (f3 Bg,) M2,So(z)
e Lattice-QCD: /Bp, fz, = 281 4 21 MeV [HPQCD 2006] &

Vis*Vip| = 4.1(1) X 1072 => AM, = (20.3 £ 3.0 % 0.8)(ps)
e Using the ratio AM,/AMyg and & = 1.2170037 [Lattice-QCD (Okamoto et al.)]

AM, _  Msy, Vis|? f% Bg,
AM,; " Mg, |Vigl?’ 3, Bg,

£:

—> | Via/Vis| = 0.2060 = 0.0007(exp) Tooos(th)

23 January 2007
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(-CDF Measurement of AM; [hep-ex/0609040]

Amplitude
Nn T

N

o

—_

Amplitude
L o

F hadronic

— combined
- - - semileptonic
— hadronic

0

5

~25 30
Amg [ps§]

e Using the Amplitude Analysis Method by Moser and Roussarie

o A is the Logarithm of the ratio of likelihoods A = log[£A=0 /LA~ (Am)]

Fitted Amplitude

o0
— 1

=T L
C I

O» —_—————
. — K
C 1

-1 —d
[ —e— data 1

o cosine with A=1.28

PRI BRI B
o 0.05 O.1

P R B U BN BURR B
O0.15 0.2 0.25 0.3 0.35

Decay Time Modulo 2it/Amg [ps]

23 January 2007

Theoretical Interest in B-Physics at the LHC (page 13)




\_

(-AMS (expt) vs. SM Estimates

Indirect UT-based fits

AM, = (20.9 + 2.6) (ps) ! [UTfit 2006]
AM, = (21.7153) (ps)~* [CKMfitter 2006]

Lattice QCD Calculation [HPQCD; hep-lat/0610104]

IB.\/ BBS = 0.281(21) GeV & |V*V;| = 4.1(1) x 1072
— AM, = (20.3 +3.0+0.8) (ps)*!

CDF Measurement:

AM, = (17.77 £ 0.10 & 0.07) (ps)~* [CDF 2006]

AMTP
AMSM
0.85 £+ 0.10 [UTfit]; 0.82 4+ 0.20 [CKMfitter];0.88 & 0.13 [HPQCD]

SM estimates for AM larger compared to CDF by circa 1o

Error dominated by theory

J
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e Involving tree-dominated B-decays (b — c€s), such as
B°/B° — J/vK,; J/YKg

L(B°(t) — f) —T(B°(t) — f)

A = 1w S A rEE) - f)

= C¢cos(AMpt) + Sfsin(AMpt)

_ Uxf»H—1 _ 2Im);
Cy — (IAs[2+1)” Sy = (IX71241)

e Definitions:

A= /o) s o) = 40

A(f) = (fIH|B%; A(f) = (f|H|B°)
Vip Vid
VivVia

e If only a Single Amplitude dominant, then one can write:

p(f) = mpe 2 Paceay

— e_2i¢mixing — e_zq’ﬁ

q/p =

where ¢y = =1 is the intrinsic CP-Parity of the state f = |p(f)| =1
Af(t) == Sf SIH(AMB'[Z), Sf = —nf sin 2(¢mixing —|— qbdecay); Cf =0

~ Interplay of Mixing & Decays of B° and B° to CP Eigenstate ™

J
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/-Current World Average [ICHEP 2006]

sin(2) =sin(20, BEAS,

PRELIMINARY

BaBar 0.710+0.034 £ 0.019
H 1 I
hep-ex/0607107

»

Belle o 0.642 +0.031 0.017

|
hep-ex/0608039

Average 0.674 + 0.026
HFAG

0.5 0.6 0.7 0.8

\_
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~ Current World Average of o [CKMfitter 2006]

om B > nn WA

el . B — prw (Babar) [1 Combined
- B — PP —e— CKM fit

1.2

1-CL

I ‘ I ‘ I ‘ I ‘ | odeetf

.

.
"«

80 100 120 140 160 180

o (deg)

ICHEP 2006 Update: o = [92.675%7]° [Direct Measurements]

\_
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~ Current World Average of v [CKMfitter 2006]

B \ \ T \ \ | | ]
- N9/m - DWKYGLW + ADS | WA | -
1.2 = BEAUTYOS ... DWK™* GGSZ == Combined
Bl Full frequentist treatment on MC basis 1
_l 'f. "\ ;
O 3 ]
I ‘,‘ |
O ;‘\" | | | | | | | | | | | | | | | | | | |~~|'“|- - l = — J-ﬁ-#-F‘j

0 20 40 60 80 100 120 140 160 180

Y (deg)
ICHEP 2006 Update: v = [60753]° [Direct Measurements]
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(-B-Physms Benchmarks for the LHC ~

Mixings, Nonleptonics & CP Violation

e Measurements of ¢, and Al in the Bg - B_g system

e Measurements of BRs in B‘S) — hqhs decays, with
hi,h, =, K,n,n, p, K*, ¢, ..., enabling the measurements of a
number of ratios of BRs involving BY — hqhy and B) — hiha;
yielding precision tests of SM

e Time-dependent and integrated CP asymmetries in partial decay modes
yielding more precise determinations of a, 3, ~y

e Searches of BSM physics in the Penguin-dominated decays of the Bg
meson

Theoretical Interest in B-Physics at the LHC (page 19)



\_

¢s and AI'; from B§—>_JI\|:¢ (n,n’...) |

» SU(3) analogue of B—J/yK, measuring the B - B, mixing phase

> in SM ¢, =—arg(V,2) =-2An? ~-0.04 = increased sensitivity to New Physics

» large CP asymmetry would signal Physics Beyond SM

> also needed for extracting y from B,— DK or from B— nn and B, > K K
JAvd is not a pure CP eigenstate:

v 2 CP even, 1 CP odd amplitudes contributing
v need to fit angular distributions of decay final

states as function of proper time (needs external Am,)
v requires very good proper time resolution

Expected sensitivity: (at Am, = 20 ps')

v' LHCb: 125k Bs—J/y¢ signal events/year 3 .
> 6, (sin $.)~0.031, 5. (ATJT.)~ 0.011 /(1year, 2fb-1) 5= % >0 LHCb
2| O (sin ¢,)~0.013 after first 5 years,|adding pure ”:::::
CP modes like J/yn, J/yn’ (small improvement) o
v ATLAS: similar event rate as LHCD but less sensitive ::::
> o, (sin $.)~0.08 (lyear, 10fb™") wt
v CMS: > 50k events/year, sensitivity study ongoing LI I R W4

Vancouver, 9-12 April 2006 Flavor Physics and CP Violation Andreas Schopper 18
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sin(2p) from B'>Jly K |

> “gold-plated” decay channel at B-factories for measuring the B - B 4mixing phase
» needed for extracting y from B - 7 and B,—» K K, or from B — D™

> in SM A%-0, non-vanishing value ¢{0.01) could be a signal of Physics Beyond SM

AT (1) = A% - cos(Am, - 1)+ A% -sin(Am, - 1)

Ap(t) (background subtracted)

One of the first CP measurements at LHC:

v" demonstrate CP analysis performance
v study tagging systematics

Expected sensitivity:
v' LHCb: 240k signal events/year

A 0,.,(5In(2PB)) ~ 0.02 (lyear, 2tb!)

v' ATLAS: similar sensitivity for
(first 3years, 30fb!)

Search for direct CP violating term...

Proper time (ps)

Vancouver, 9-12 April 2006 Flavor Physics and CP Violation Andreas Schopper 16
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~ Projected Precision on v at LHC

e v from B, - D, K — o(vy)~14°in1 yearat2fb!
— 2 time-dependent asymmetries from 4 decays: B,(B,) — D, K" DK~
— 2 tree decays (b — ¢ and b — u) of same magnitude (~ \?) interfere via B, mixing

o v from B - D°K*® — o(vy) ~8%°in1lyearat2fb!

— Dunietz variant of Gronau-Wyler method [Phys. Lett. B270, 75 (1991)]
— Two color-suppressed diagrams interfering via D’-meson mixing

— 6 decay rates, self-tagged and time-integrated

o v from Bf - D°K* — o(v)~5°in1yearat2fb!
— based on Atwood-Dunietz-Soni method [Phys. Rev. Lett. 78, 3257 (1997)]
— measure relative rates of B~ — DY(K7)K~ and BT — DY(Km)K*

o vfromBY — ntnr~and B, - KtTK~ = o(vy)~5°inlyearat2fb!
— large penguin contributions in both decays — sensitive to New Physics
— measure time-dependent CP asymmetry for B — 77~ and B, — K"K~

— (' and S depend on v, mixing phases, and penguin-to-tree amplitude ratio d e
— exploit “U-spin” symmetry (d < s) [R. Fleischer, Phys. Lett. B459, 306 (1999)]

\_
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~ Inclusive Rare B decays

Two inclusive rare B-decays of experimental interest
B — Xsv and B — Xt~

X = any hadronic state with S = —1, containing no charmed particles

Theoretical Interest:

e Both measured; accurate measurements anticipated at B- and SuperB-factories
e Non-perturbative effects under control

e Sensitivity to new physics
Status of the NNLO perturbative calculations:

e B — X,TIl™: completed several years ago
[Bobeth et al.; Gambino et al.; Asatrian et al.; Ghinculov et al.; Huber et al]

e B — X,v: Just completed
e The first estimate of B(B — X4v), Misiak et al. (17 authors), hep-ph/0609232

e Analysis of B(B — X,v) at NNLO with a cut on Photon energy,
T. Becher and M. Neubert, hep-ph/0610067

\_
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~ Experimental data

Experimental Data on B — V'~ Decays

Branching ratios (in units of 107%)  [August 2006]

Mode BABAR BELLE CLEO

Average [HFAG]

B — X4y 327 + 1875 355+ 3273000 321 +£43T57

355 £ 247, £ 3%

Bt — K*(892)Ty | 38.7+28426 425+3.1+24 376753 +28
BY — K*(892)% 392420424 40.1+21+1.7 45573434
Bt — K1(1270)Ty 434+9+9

Bt — K35(1430)T~ | 14.5+40+£15

BY — K3(1430)% | 1224+25+1.0 13.0£50£1.0

40.3 = 2.6
40.1 = 2.0
43 + 12
14.5 +4.3
1244+24

Bt — pTy 106703, £0.09  0.557052 7008 <13.0 0.877051
BY — ply 0.77702% +£0.07  1.2570-37+0.07 <170 0.917919
B — wy 0.39%020 £0.03  0.567033400° < 9.2 0.4510:39
B — (p,w)y 1.01 £0.21 £0.08  1.327927F0 0 < 14.0

BY — ¢y < 0.85 <33 < 0.85
B — J/y~ <1.6 < 1.6

* Calculated for the photon energy range E., > 1.6 GeV

\_
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4.5

4.25¢
4
3.75¢
3.5¢
3.25¢

(-B(B — X ~): Experiment vs. SM & 2HDM ~N

[Misiak et al., hep-ph/0609232]

AJH+-[Ge\q

500 750 1000 1250 1500 1750 2000

(exp); — — —— (SM); solid (2HDM)]

Experiment (E, > 1.6 GeV); [HFAG: hep-ex/0603003]
B(B — X,v) = (3.55+0.2475% £ 0.03) x 10~
NNLO SM: B(B — X,~) = (3.15 £+ 0.23) x 10~
SM is below the experiments by about 1 &

In 2HDM, preferred value is Mg+ ~ 650 GeV

95% C.L. lower bound is around 295 GeV

23 January 2007

Theoretical Interest in B-Physics at the LHC (page 25)



(‘95% C.L.

\_

Lower Bound on Mg+ in 2HDM from B(B — X, ) \

[Misiak et al., hep-ph/0609232]

MH>2OO GeV

250

hep-ph/0603003

B x10* |
3.6 3.8 4 4.2
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(‘B — X3l+l_
e The NNLO calculation of B — XTI~ corresponds to the NLO calculation of
B — X7, as far as the number of loops in the diagrams is concerned.

e Wilson Coefficients of the two additional operators
2

e _ 7 .
O; = 162 (8LYubr) (Iy*sl), 1 =9,

have the following perturbative expansion:
47

(u)

Colw) = =—5C () + G + =L =C ) +
Qs
ClO — C](_g) —|— %C](_(l)) —|— oo

e After an expansion in oy, the term ng_l)(,u) reproduces (the dominant part of) the
electro-weak logarithm that originates from photonic penguins with charm quark loops:

O
4 4  M: 12 s
— T eV my) = = In - 4 O(a) 8
as(mb) 9 mg
C$™(my) ~0.033 < 1 s O (my) 2
On the other hand: C’éo)(mb) ~ 2.2; need to calculate NNLO

\_

~N

23 January 2007 Theoretical Interest in B-Physics at the LHC (page 27)



\_

~ Electroweak Penguins b — sfT£~

B — X 07T~ decay rate

B(B — X £T07) = (4.46109%) x 107° [HFAG'06]

SM : (4.240.7) x 107° [AGHL'01]; (4.6 +0.8) x 107° [GHIY'04]

Differential distributions in B — X #7174~

e M (X,)-distribution: tests s — X4 fragmentation model; current FMs provide
reasonable fit to data

° g’ = M£2+£_—distribution away from the J /1), 1)’, ... resonances is sensitive to

short-distance physics; current data in agreement with the SM estimates but the
precision is not better than 25%

e Forward-Backward Asymmetry (FBA) is likewise sensitive to the SM and BSM
effects, in particular encoded in the Wilson coefficients Cr, Cg and Cig

Argp(8) not yet measured; possible only in experiments at B factories

23 January 2007

Theoretical Interest in B-Physics at the LHC (page 28)




. . . . _ _|_ —
~ Decay distributions in B — X /7/ ~
Myp and M x_ Spectra

[BELLE] [BABAR]
SRR LRSS L LS CLELELE BRI BB
300 |- @ I (b) ]
200 F T :
N ~ 8 —_ 4
© 100 - -
E 5 1 (a) ;‘: (b)
S OFf > 6f - S st -
g - o & _ }
g 15 ’-';"v (Dv 2
L% 105_ e 4 Ie —o— o ¢
2 E 1 L]
SE £ 2 : s || |=
r - o 0 ]
0:|||||||||||||| % 0 | | 1 © | 1 1 1
0 1 2 0 0.5 115 0o 1 2 3 4 5
m,. ( GeV/c") m, (GeV/c")

e In agreement with the NNLO SM calculations

- J
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— Exclusive Decays B — (K, K*)¢Te~

e B — K (pseudoscalar P); B — K™ (Vector V') Transitions involve the currents:

L, =571 — )b, T, =50ug"(1+7s)b
(PIT,|B) D f+(q*), f-(a*)
(PIT2|B) > fo(c?)

(VIT,IB) D V(g*), A1(q”), A2(q%), As(q”)

(VITLIB) D Ti(q%), T2(qa”), Ts(q")

e 10 non-perturbative g?-dependent functions (Form factors) = model-dependence
e Data on B — K™~ provides normalization of T7(0) = T>(0) ~ 0.28

e HQET/SCET-Approach allows to reduce the number of independent form factors
from 10 to 3; perturbative symmetry-breaking corrections [Beneke, Feldmann, Seidel;
Beneke, feldmann]

e HQET & SU(3) relate B — (m, p)fv, and B — (K, K*)£T£~ to determine the
remaining FF's

\_
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(-Experimental data vs. SM in B — (X,, K, K*)¢£T¢~ Decays —

Branching ratios (in units of 107°)  [HFAG: August 2006]
SM: [A.A., Lunghi, Greub, Hiller, hep-ph/0112300]

Decay Mode Expt. (BELLE & BABAR) | Theory (SM)
B — K¢t~ | 0.4540.05 0.55 + 0.08
B — K*ete™ | 1.267928 1.25 4 0.39
B — K*utp~ | 1.4540.23 1.19 4 0.31
B — Xyutp~ | 4.267118 7.04+2.1

B — Xgete™ | 4.70%733 58 +£1.8

B — X0 | 4467098 6.2+ 1.5

e Inclusive measurements and the SM rates include a cut My+,- > 0.2 GeV

e SM & Data agree within O(20 — 30)%
\_ /
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Dilepton mass-Spectrum in B — (K, K*)¢T¢~ in SM and SUSY

e NP contributions coded in R;(p); i =7, 9, 10
CNP 4 M

e SM (solid); SUGRA [R; = —1.2] (dots);
e MIA [R; = —0.83, Ry =0.92, Ry = 1.6] (dashed)

1.5

5T
[

107 [Gev-2]

dB(B —> K u* u-)/ds * 107 [Gev-2]

dB(B —> K* ut u)/ds *
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~ Reduction of Scale Uncertainty in SCET

B — K*¢* ¢~ decay SCET formulae Phenomenological discussion

Forward-backward asymmetry

0.2 ; df4F]’5’/dq2

Ars(g3) = 0 free of hadronic uncertainties [Burdman1998, Ali et al., 2000]

J

g2 = (4.07%91%) GeV2 with A(G2)scale = 3% GeV?

J

g2 = (4.3979:3%) GeV?2 with A(g2)scale = +0.25 GeV?

Ahmed Ali B — K* ¢ ¢~ decay in soft-collinear effective theory
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~ Belle FB Asymmetry Distributions (EPS 2005)

Best Fits

2 4 6 8

0A7

e SM: A; = —0.33;

o A =033 Ay/A; = —15.334 A,0/A; = 103152

+0.33: Ag/A; = —16.3127: Ag/A; = 111750
AQ/A7 = —123, AIO/A7 = 12.8
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r Cl—--rl:nn

® 2fb "' : (4.0+ 1.2) GeV?

* 10fb™" : (4.0£0.5) GeV?

— 13% error on C-/Cq

From Toy MC

bTypicaI Arg(s) measurement

0.6 Entries 45
- = " |Mean a.007
E18l
0.4 SR / RMS 0.528
B === B0, B0bar FBA 16[
9_2:_ — Fitto FEA :
0_
-0.2 | | .
-0.4 |
| | | | | | [N i i
0 2 4 6 8 10 12 14 16 18 20 el b TR e
5(GeVA2) 6 7 B
s,(GeV~2)

Spread of s

P Koeperours B e e e s e s ()

J
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B physics with 100 pb-1:
sensitivity to rare exclusive B
decays

Decay Statistics or Measurement today
limit with
100 pb-?

Belle today 807
Bowe 19 |
Ao 18 |

B.—up 6.4x 108 at CDF currently 8.0x10 -8 at
90% C.L. 90% C.L.

Paula Eerola, Lund University
Beauty 2006, Oxford, 25-29 September 2006
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('Bs — l,l,+/,l,_ in SM

e Effective Hamiltonian

GFQ
Herr = — Vis™V, Ci;(n)O; Ci(n)O:;
O10 = (8" Prb,) (l_'m'y5l) , 01y = (547" Prbo) (l_'yM75l)
Os = mi (50 Prbe) (II) O’ = m, (5aPyba) (1)
Op = My (gaPRba) (l_’)/5l) ) (’)}, = Mg (gaPLba) (l_’)/5l)
— 4+ - G%‘OézszsfésTBs * 2 ~ 2
BR(BS—>u I ): Y Vis™ Vil w/1—4mﬂ

X [(1 _ 4mi) |Fs|? + |Fp + 2miFm|2}

where m,, = m,/mp, and

/
Cspmy — CS,PmS I c
’ 10 — “~10 — Y40

Fs,p = mBS [
my + Mg

BR (B, — pp7 ), = (3.46 £ 1.5) X 107 [Buchalla, Buras]

9 fB. = (230 + 30) MeV
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e Higgsino contribution to B(Bs — pTu™)

GF mf VisVin

(-BS — puTp~ in Minimal Flavor Violation SUSY Models

[Babu, Kolda;...]

2
tr

A, .f(.“}za m%La m )

G2 tan? 3 K2
B(B; — ~ —En2 m3 f2 g m2m? ( ) -
( ) . Noco Bszs B, 11y 1T, cos? 3 m

Ky = —
H 4+/272 sin? 3

tan f3

N
200

P IR
300

L | \
400

‘500‘ | ‘600‘
m, [GeV]

L L |
700

800

E . T .
100 900 1000

\_

) .

e Nocp =~ 1.5 is the QCD correction due to the RG between the SUSY and B scales
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B%.— p*tp- with 100 pb?,

10 fb-1 and 30 fb1

Discovery channel B% — p+p-

Integrated LIGELEDIBMICE IS ATLAS upper CDF upper
LHC after all | after all cuts limit for limit for

luminosity Br(B%— p*p ) Br(B°%— ptp )
at 90% C.L. at 90% C.L.
6 x108

1.2%108 8.0x10®

7 x10°

Paula Eerola, Lund University
Beauty 2006, Oxford, 25-29 September 2006

23 January 2007

Theoretical Interest in B-Physics at the LHC (page 39)




B, - p*u- I

» Very rare decay, sensitive to new physics
» BR ~ 3.5 x 10 in SM, can be strongly enhanced in SUSY
» Current limit from Tevatron:

v DO: 2.3x1077 at 95% CL

v CDF: 1.0x10-7 at 95% CL

LLHC has prospect for significant measurement

but difficult to get reliable estimate of expected background:
v'LHCb: Full simulation: 10M incl. bb events + 10M b—p, b—p events (all rejected)
v’ ATLAS: 80k bb—pup events with generator cuts, efficiency assuming cut factorization

vCMS: 10k b—>p, b—>p events with generator cuts, trigger simulated at generator
level, efficiency assuming cut factorization

1 year ]_35 —>p*u~  b—>u,b—>p  Inclusive bb Other
signal (SM) background background backgrounds
LHCb 2 fb! 30 <100 <7500
ATLAS 10 fb! 7 <20
CMS (1999) 10 fb! 7 <1

» New assessment of ATLAS/CMS reach at 103 cm=2s! in progress

\ Vancouver, 9-12 April 2006 Flavor Physics and CP Violation Andreas Schopper 20 )
Ahmed Ali
DESY, Hamburg
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Summary

All current measurements involving CC and FCNC processes (decay rates and

distributions, Mixings, CP Violation) of the B and BY mesons are in agreement
with the SM

Tevatron has provided first measurements for the Bg; Experiments at the LHC will
extend this frontier enormously: AM,, ¢,, v, B(Bs — putpu~); QCD and
Electroweak penguins

A lot of theoretical interest remains in precision studies of Rare B-decays:
B(B — X.v);, B(B — (X4, K*)€t£7), in particular the Forward-Backward
Asymmetries of the leptons

CP Asymmetries & Rare B-Decays have the potential to discover Physics
Beyond-the-SM in the flavour sector; In all likelihood this would require the statistical
power of a Super-B factory and LHC

Hope that the synergy of high energy frontier and low energy precision physics, which
worked so well in piecing together the SM yielding precise knowledge of the CKM
matrix, will continue to hold sway in the LHC-era, providing valuable information on
the flavour aspects of the next Paradigm!

J
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