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LHCb DETECTOR

Forward detector (b-hadrons produced forward at LHC, (75+5+13) ub
in acceptance [Physics Letters B 698 (2011) 14])

e Warm dipole magnet. Polarity can be revers
v/ Good momentum and position (0
resolution .= |-

o Vertex detector gets 8mm to “\‘ i\

the beam ]

)
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LHCb DETECTOR & PERFORMANCE

Forward detector (b-hadrons produced forward at LHC, (75+5+13) ub
in acceptance [Physics Letters B 698 (2011) 14])
e Warm dipole magnet. Polarity can be revers
v/ Good momentum and position
resolution
v’ Excellent Particle ID
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LHCb TRIGGER

Forward detector (b-hadrons produced forward at LHC, (75+5+13) ub
in acceptance [Physics Letters B 698 (2011) 14])

o Warm dipole magnet. Polarity can be revers
v/ Good momentum and position 7
resolution

v/ Excellent Particle ID
v’ Versatile two stage trigger

o Hardware-based LO trigger:
moderate pr cuts =* 1 MHz

e Whole data sent to
trigger farm

o 3 kHz output rate (2011) ..

o 4.5kHz in 2012 (some of it
deferred)
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[Lumi Plots]

LuMINOSITY IN 2011 AND 2012

LHCDb Integrated Luminosity at 3.5 TeV in 2011
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b — s TRANSITIONS

b — s transitions are loop-induced and thus sup-
pressed in the SM. New Physics diagrams could
compete.

Q@ b— Us

Q@ b— sy

Q Bs — up

© Not covered: Bs mixing

i——
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o Start with b — s+, pay a factor agnm
=» Decay the 7y into 2 leptons
o Add an interfering box diagram
=» b — s, very rare in the SM

B(B—IK") = (194£06)-107° S

[Ali, et al.]

Neutralino loop

@ Sensitive to Supersymmetry, Any b —p—p-nte- s
2HDM, Fourth generation, Extra : ¢
dimensions, Axions ...

i
b —p——p———Pp— s
\ i

\

%
X =~ X

¢

Chargino loop ¢
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Gluino loop

Cg/ Ideal place to look for new physics

\



http://arxiv.org/abs/hep-ph/9910221

By — K*pup ANGULAR DISTRIBUTIONS

A lot of information in the full 6, 0k and ¢ distributions

1 d*r 3

= ~ = — | Fcos? 0k + >(1 — FL)(1 — cos2 8 +
dcosf;dcosfx dpdg? 167 [ . K 4( L) k)

Fi,cos? O (2cos? B, — 1) +

1
Z(l — FL)(1 — cos? k) (2cos? B, — 1) +

S3(1 — cos? Ok )(1 — cos? ;) cos 2+

4
§AFB(1 — cos?fk)cosf, +

Amm (1 — cos? 0k )(1 — cos? 0;) sin 2¢ }

- Many observables depending on ¢*> = m?, c* [atemannahofer et al]
[Egede, et al.]
[Ali, et al.]
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By — K*pup ANGULAR DISTRIBUTIONS

A lot of information in the full 6, 0k and ¢ distributions

. il _ 2 [F cos? 6 +3(1—F)(1—c0520 ) +
[ dcosfydcoslx dddg? 167 [ K4 L K

Fi,cos? O (2cos? B, — 1) +

02 SM

0.1

%(1 — FL)(1 — cos? k) (2cos? B, — 1) +
S3(1 — cos? Ok )(1 — cos? B;) cos 24+

GMSSMiyt
0.0

S5
0.1
4
§AFB(1 — cos® Ox)cosb, +

Amm (1 — cos? 0k )(1 — cos? 0;) sin 2¢ }

-0.2

[Altmannshofer, et al.]
[Kriiger & Matias]
[Egede, et al.]

[Ali, et al]
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By — K*pup ANGULAR DISTRIBUTIONS

A lot of information in the full 6, 0k and ¢ distributions

. il _ 2 [F cos? 6 +3(1—F)(1—c0520 ) +
[ dcosfydcoslx dddg? 167 [ K4 L K

Fi,cos? O (2cos? B, — 1) +

o \ cassu 1
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= Transverse asymmetry S3 = (1 — FL)A(T2) (RH)  [opuiiveiaie

[Kriiger & Matias]
[Egede, et al.]
[Ali, et al]
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[LHCb-CONF-2012-008]

B — puK* AT LHCb (1 F¥B™1)

LHCb Preliminary o We select B — K*utpu™ using
R boosted decision tree
o Cut out J/9 and ¢(2S)
o Observe 900 + 34 events in 1fb™*
o Weight events according to
e (eff) 1 (8¢, ¢, Ok, g7) using MC
e calibrated on By — J/¥K*
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[LHCb-CONF-2012-008]

B — puK* AT LHCb (1 F¥B™1)
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SM: Bobeth et al., [arXiv:1105.0376]
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[LHCb-CONF-2012-008]

B — puK* AT LHCb (1 F¥B™1)

N Theory W Binned theory
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15 20
g2 [GeV?/c4]

o We select B — K*utpu™ using
boosted decision tree

e Bin in g2 and extract dI'/dq?
o Fit for O, and 6,
=> F1, and Arg

SM: Bobeth et al., [arXiv:1105.0376]
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[LHCb-CONF-2012-008]

B — puK* AT LHCb (1 F¥B™1)

- Unbinned

B Theory @ Counting Experiment o We Se|eCt BO — K*,U,+/.L7 USIng
< | LHeb boosted decision tree

[ Preliminary
e Bin in g2 and extract dI'/dq?

o Fit for O, and 6,

=> F1, and Arg
=» Extract zero crossing point
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[LHCb-CONF-2012-008]

B — puK* AT LHCb (1 F¥B™1)

o o We select B® — K*ut ™ using
<t boosted decision tree
0.5 ] . .
: 1 e Bin in g° and extract dI'/dq?
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osf LHCb - =» Fp, and Afg
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[ Theory M Binned theory

—#-BELLE —¥BaBar

[LHCb-CONF-2012-008]

COMPARISON WITH OTHER EXPERIMENTS

i Theory W Binned theory
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[arXiv:1205.3422]

[sOSPIN ASYMMETRY IN B — uuK (+)

We reconstruct Bd—>K(*)°u+/f with KO — Kg s natx

B(By—K°u ™) = (0.3173%) x 107®  and
B(B,—~K* utp™) = (1.16 £ 0.19) x 1079,

(errors are stat+syst)

It's the first observation of the By — K°u®u~ mode (5.70)

Ic?)
5
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[arXiv:1205.3422]

I[SOSPIN ASYMMETRY IN B — uuK (+)

We reconstruct By— K™%+~ with KO — K2 — 7+n—:

B(By—K°u ™) = (0.3173%5) x 107®  and
B(B,—~K* utp™) = (1.16 £ 0.19) x 1079,

(errors are stat+syst)

We extract dBB/dq?

Theory m8 Binned theory -e-Data Theory m8 Binned theory -e-Data
T T T T T T T
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[arXiv:1205.3422]

[sOSPIN ASYMMETRY IN B — uuK (+)

We compare with the charged modes B,—K®) Tty
[(By—=KOut ™) = T(By— KWt ™)
[(Bg—K®POutp=) + T(By— KO+t p~)

= —0.357032  (B—~Kup)

=—-0.15+0.16 (B—K*up)

Both negative, as seen by Belle and Babar
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THE RAREST B DECAY EVER SEEN

20
18| LHCb
16 Preliminary

Events / ( 20 MeV / ¢?)

< ELLL

0 s e e
5000 5500 6000 6500 7
My (MeV/ c?

We measure (2.4 £ 0.6 +0.2) - 108 (5.20, prelim.) [LHcb-conF-2012-006)
The SM predicts (1.96 & 0.21) - 1078 (song, Lo, Lu]
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http://dx.doi.org/10.1088/0253-6102/50/3/35
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B physics at LHCb

Ratio of B — K*~

X Photons =» Broader signal peak
than typical B decay

B(B—K*7)

B(Bs—¢ry)

and Bs — ¢y

=1.124+0.08

(fs/fd)

+0.06 + 0.09
—0.04 —0.08

v’ Largest Bs — ¢y signal using
0.37fb ! [arXiv:1202.6267]
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b — sy

Ratio of B — K*vy and Bs — ¢y

X Photons =» Broader signal peak
than typical B decay

B(B—K*
BIB=K™) _ 4154 0.08
B(Bs—¢)
ey *00s “aos (5/fa)
55‘”5 1  Largest B, — ¢ signal using
§ b 0.37fb ! [arXiv:1202.6267]
m; 7 Direct CP asymmetry in B — K*v
3 . 11 fb_l): [LHCb-CONF-2012-004]
TS 0,008 +0.017 +0.009  (prelim.)

4500 5000 5500 6000
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Bs — up

o Very rare decay, well described = 6Of
in the SM - 505
B(Bs—pupt)sm = (3.5 £ 0.2) - 10 %f
[Buras], [De Bruyn, Fleischer, Knegjens, PK...] 3o;
@ Very sensitive to NP, e.g. 20;
MSSM: s 10;
B(BS_UUL)MSSM X %ﬂanﬂ X M, [GeV/c?]

A
Many previous measurements

DO (6.1 FB71): B <5.1-1078 (95%) Phys. Lett. B 693, 530 (2010)]
LHCB (37PB™1): B <5.6-1078 (95%) (Phys. Lett. B 609, 330 (2011
CDF (7 FBfl): B = (1.8 —_'— éé) 108 Hint! [Phys.Rev.Lett 107, 191801 (2011)]
CMS (1.1 FBfl): B<19-10"8 (95%) [Phys. Rev. Lett. 107, 191802 (2011)]
Sjl\/IS (5FB71): B<7.7-107° (95%) farxiv:1203.3076]

P
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http://arxiv.org/abs/1012.1447
http://arxiv.org/abs/1204.1737
http://arxiv.org/abs/1006.3469
http://arxiv.org/abs/1103.2465
http://arxiv.org/abs/1107.2304
http://arxiv.org/abs/1107.5834
http://arxiv.org/abs/1203.3976

[arXiv:1203.4493]

Bs — pp STRATEGY

@ Select B — pup using a

boosted decision tree (BDT) 2 1_0— LHCb 3
tuned on MC but calibrated on 510-1; Bt TR S L
real data B — hh signal and —o— ]
background from sidebands o — 3
10’% m Signal B — hh —O——Q—_q)___q)_. *
[ O Background 4

10*

1 1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 08 09 1
BDT
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[arXiv:1203.4493]

Bs — pp STRATEGY

Ew

@ Select B — pup using a
boosted decision tree (BDT)
tuned on MC but calibrated on
real data B — hh signal and
background from sidebands

LHCb

Events / (20 MeV/c?)

100}

@ Mass resolution calibrated on B

— hh and dimuon resonances: :

(24.8 +0.8) MeV/c? b
@ Look in 8x6 bins of . EE

BDT xMass i

m, (MeVic?)

Events / (50 MeV/c? )

288888 3
Events / (50 MeV/c? )

¥ s 8 8 E
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— it STRATEGY

Select B — pu using a
boosted decision tree (BDT)
tuned on MC but calibrated on
real data B — hh signal and
background from sidebands

Mass resolution calibrated on B
— hh and dimuon resonances:
(24.8 £0.8) MeV/c?

Look in 8x6 bins of
BDT xMass

Normalise to Bs — J /v ¢, By
s JJUK*, By — Kr

[arXiv:1203.4493]
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b FRAGMENTATION f/f,

Fraction of b—BsX is an essential ingredient for Bs
— pp and other rare decays
o LHCb has measured it in 2 ways
o Ratio of B — DsuX to B — DT uX modes ™

[Phys. Rev. D 85, 032008 (2012)] o
o Ratio of By — DK and B; — Dsm modes

Np . =4103+75

B Dt
m B Dt
0B D
= Combinatorial

Events / (8 MeV/c?)

00 5200 5400 5600 5800
Mass (MeV/c?)

¢
[Phys. Rev. Lett. 107 21 (2011)] 2 Ny o —25221
S B'SD K+
=» Combination [phys. Rev. Lett. 107 21 (2011)] -3 -
-
fs — 0.267 +0.021 = Comtnators
£ - Y —0.020 T -
d/ LHCb R

@ Similar to LEP and Tevatron result

f
(—5) = 0.271 +0.027
fa LEP, Tevatron

Although there's no reason they should be the same

Np, . =670+34

Events / (8 MeV/c?)
g

B AA T

=W Combinatorial

50000 5200 5400 5600 5800
Mass (MeVi/c?)
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[arXiv:1203.4493]

Bs — pp SIGNAL WINDOW

0 0.2 0.4 0.6 0.8
All points in mass window are used in result, but only BDT > 0.5 BDT

shown in next slide
&

—t
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[arXiv:1203.4493]

By AND Bs; — pp SIGNAL WINDOW

No T T T T N(_) T T T T
S LHCb S LHCb
Q BDT>0.5 Q BDT>0.5
>6r -1 =6r D
< B~ pu - B2 11
N N -
2_4 T 8_4 /
2 ' 2
c c
A
(1l (i
A7 2
O . . . | . . . n | s
5250 5300 5350 5400
m,,(MeV/c?) m,,(MeV/c?)

e Data, SM signal expectation, B — mm expectation, Combinatorial in-
terpolation, Bs—By Cross-feed. Hatched: uncertainty

Patrick Koppenburg B physics at LHCb SuperB workshop, Elba [23/31]


http://arxiv.org/abs/1203.4493

[arXiv:1203.4493]

B — pup LHCb LIMITS

T (2] 1 L N A L L B
Ja ]
190 ¢ 1
LHCb 1 ol LHCb 1
4 osf .
4 oer .
4 oz2f .
] 9 I ]
¥ . ] 0 1 | | R P o= ek — T
12 14 16 18 1 2 3 4 5 6 7 8 9
B(B® - p* 1) [109] B(BY - W) [10°]

Bg—pp  Bs—pp

Expected limit assuming bkg only (95%) 1.1-107° 3.4.107°

Expected limit assuming bkg+SM (95%) 7.2.1078
Observed limit (95%) 1.0-10° 45.107°
p-value of background only hypothesis 60% 18%
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http://arxiv.org/abs/1203.4493

Bs — pp STATUS

Intervals at 95% CL for BR(B,— u* w)

DO (PLB 693 2010 539)

CDF (H. Miyake, La Thuile 2012)

ATLAS (arXiv:1204.0735)

+——CMS (arXiv:1203.3976)

—+LHCb (arXiv:1203.4493)
iSM

0 1 2 3 4 5 6
BR(B,— u*u) (107)
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LEPTON FLAVOUR VIOLATION: 77 — putpu~pu*

o Difficulty at the LHC: 7 do not _ | LHCb preliminary
= E y
come from the PV. B | e
= 4
o Mostly come from Ds — 70 = | oms
@ Perform search in bins of two E ooss
BDT of geometry and PID 2E
E 0.028
o Calibrate to Dg — ¢(pp)m 1
[ 0023
00 1 2 3 4 5
M3body bin
%3000'— LHCb
= E Preliminary
‘#2500F
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http://cdsweb.cern.ch/search?ln=en&cc=LHCb+Conference+Contributions&p=LHCb-CONF-2012-015&f=&action_search=Search&c=LHCb+Conference+Contributions&c=&sf=&so=d&rm=&rg=10&sc=1&of=hb
http://arxiv.org/abs/1001.3221

LEPTON FLAVOUR VIOLATION: 77 — putpu~pu*

o Difficulty at the LHC: 7 do not s LHCb preliminary
come from the PV. B | e
o Mostly come from Dy — 70 = | oue

@ Perform search in bins of two
BDT of geometry and PID 2

o Calibrate to Dg — ¢(pp)m 1E

e 7 mass window: no signal 0 i 2

LHCb E

Preliminary

LHCb

Preliminary

Events / (8.75 MeV/c?)

1600 700 1800 00

m(ppt) (MeWC’) m(wpp) (MeVic?)
-l 21% of the signal o= o5

 0.14 % of the background

11 % of the signal
0.03 % of the background
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http://cdsweb.cern.ch/search?ln=en&cc=LHCb+Conference+Contributions&p=LHCb-CONF-2012-015&f=&action_search=Search&c=LHCb+Conference+Contributions&c=&sf=&so=d&rm=&rg=10&sc=1&of=hb
http://arxiv.org/abs/1001.3221

LEPTON FLAVOUR VIOLATION: 77 — putpu~pu*

o Difficulty at the LHC: 7 do not & '
come from the PV. E

e Mostly come from Ds — 7v

LHCDb preliminary

o8|

@ Perform search in bins of two

BDT of geometry and PID o4 ]
o Calibrate to Ds — ¢(pupu)m 02} 1
e 7 mass window: no signal ok s —

10
BR(v — p* p w)[x 109

o Observed limit (1 fb™1);

o B(r—pupu) < 6.3-1078 at 90% CL (prelim.) [Hcb-conF-2012.015]
o Current best: Belle 2.1 1078 at 90% CL [pLe 657, 139 (2010)]
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http://cdsweb.cern.ch/search?ln=en&cc=LHCb+Conference+Contributions&p=LHCb-CONF-2012-015&f=&action_search=Search&c=LHCb+Conference+Contributions&c=&sf=&so=d&rm=&rg=10&sc=1&of=hb
http://arxiv.org/abs/1001.3221

LHCb UPGRADE PLANS gg{

@ Expect that integrated luminosity increases linearly with time.
After 6 fb~!, would take ~3 years to double statistics

o Need an order of magnitude increase in luminosity = O(10%)
v Most of the detector can cope, efficiencies don't degrade

X LO saturates for hadronic

channels
- = 3 s
e pr Isnot a = E
discriminating variable E
anymore R
2 C . ~ E v Y
ut on impact D 5[ ook
parameter .“.>" ~r
=>» Read all out at 40 MHz w0 |E
. o o
e Most of the electronics b5
=0.5 |
to be replaced - - | | | 1
OIAAIAIIIIIIIII\III!I
[CERN-LHCC-2011-001] [CERN-LHCC-2012-007] 1 - 3

4 532
Luminosity (x10%)
b
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https://cdsweb.cern.ch/record/1333091?ln=en
https://twiki.cern.ch/twiki/pub/LHCb/LHCbUpgrade/LOI.pdf
https://cdsweb.cern.ch/record/1333091?ln=en

SOME UPGRADED PHYSICS B
: I
Type Observable Current LHCb Upgrade Theory
precision 2018 (50fb™)  uncertainty
B; mixing 285 (Bs—J/1 d) 0.10 0.025 0.008 ~0.003
285 (Bs—J /1 5(980)) 0.17 0.045 0.014 ~0.01
Ass(Bs) 6.4x1073 06x10"% 02x10"% 0.03x10°3
Gluonic 26 (Bs— ) = 0.17 0.03 0.02
penguin 26 (Bs— K*0k*0) - 0.13 0.02 < 0.02
28°1(By— 9 K2) 0.17 0.30 0.05 0.02
Right-handed 28T (Bs—¢) = 0.09 0.02 <0.01
currents % (Bs— ) /78, - 5% 1% 02%
Electroweak  S3(By—K*uTp~;1 < g% < 6GeVZ/c?%) 0.08 0.025 0.008 0.02
penguin 50 Arp(Ba—K*0utp™) 25% 6% 2% 7%
Al(Kptp—:1 < g2 < 6GeV?/c*) 0.25 0.08 0.025 ~0.02
B(By—mtutu™)/B(By—K putu™) 25% 8% 2.5% ~10%
Unitarity v (B—=DMKH) ~ 10-12° 4° 0.9° negligible
triangle v (Bs—DsK) = 11° 2.0° negligible
angles B (Ba—J /Y KQ) 0.8° 0.6° 0.2° negligible
Charm Ar 23x1073 0.40x10~3 0.07 x 1073 -
CP violation AAcp 21x1073 0.65x10°3 0.12x 1073 -

[CERN-LHCC-2012-007]
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https://cdsweb.cern.ch/record/1333091?ln=en
https://cdsweb.cern.ch/record/1333091?ln=en

The LHC is the new b factory
Exploring b - t 1 ‘

S Piviolation:

. The LHC does not confirm the hints seen by the
Tevatron or B factories

« But all measurements are statistically limited

More to come in the next years
And-beyond with the LHCb upgrade

‘Conclusion

L

Vs

7 7
Patrick_Koppenburg B physics at LHCb SuperB workshop, Elba [31/31]



AM T AN UNCLEAR
COMMUNICATOR?

o Backup

.
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Bs — pp EFFECTIVE LIFETIME

The effective lifetime allows the extraction of

14 == Upper Bound (R = 1.4)
’ Excluded at 95% C.L.
(1 _ ysz) _ (1 4 }’52)7'35 . — Tllustration for Aar(pps = 0,7)
Aarys = > 1.2
TBs — ( —Ys )Tu‘*‘u_
with ys T8, Als = 0.075 4+ 0.010

[HFAG]

This gives sensitivity to the (pseudo-) scalar operators
Op s with Wilson coefficients P and S (

=1,0 in SM):
R = BR(BS%/IA—:U‘_)GXP — 1+ Aarys (‘P|2 |5|2) WS e e A 1
BR(Bs—ut 1™ )sm 1—y2 ‘ 17l
IP| =118l =0.pp=0 @s=m/2
1 2 1-— 2 ! ] 3
+ ys COS2pp |P\2 Vs cos2 ps |5|27 o ;sm : .
1- ys 1- s
LHCb expects O(500) events with 50 fb~1, as many as for
Teff( Bs—>KK) [Phys.Lett. B707 (2012) 349-356]

[De Bruyn, Fleischer, Knegjens, PK, Merk, Pellegrino, Tuning

]

R =DBR., (B i eReas S )
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http://www.slac.stanford.edu/xorg/hfag/osc/PDG_2012/#DG
http://arxiv.org/abs/1111.0521
http://arxiv.org/abs/1204.1737

b PRODUCTION AT LHC

DETACHED J/ w % 10| - LHCb (2<y<4.5) § mg ‘ hcrmpead

CMS: [Eur.Phys.J. C71 (2011) 1575], < FONLL(2eyess)] £ St ke

Atlas: [Nucl.Phys. B850 (2011) 387-444] r g ‘ v
LHCb: [Eur. Phys. J. C 71 (2011) 1645] = P \ﬁ]

4 5 e,
T | oy T .
Oub = (288 +4+ 48) [Lb . Ew‘ s \
T fLa-azm
107 L Z10° s

DILEPTON TAGS W e T oo
CMS: [CMS-PAS-BPH-10-015] 2 ! é

L=58
BF (3.5%) and Lumi (11%) uncortaintios

Dy TAGS

dp, (PP BX; Iy < 24) [4b/GeV]

LHCb: [Physics Letters B 698 (2011) 14] AR e e o  ARaanans
o_l(j_j<7l<6) — (75 + 5+ 13) ,ub ; 10 — o . . Ch:I-S F:r:lsin;i:‘ary ~oum
i — (284420 + 49) pb wh

Oph e %}
FULLY RECONSTRUCTED i T s |
B — J/yX

LHCb [CONF-2011-033]

CMS: [Phys.Rev.Lett.106:112001,2011]
[Phys. Rev. Lett. 106, 252001 (2011)]
[arXiv:1106.4048]

EOO CTEOR, m,x 475009

S r—y

CMS Preliminary
\8=7 TeV, L=40pb"

3
T

(PP—B, Iy 4; yl<2A)nbl(GeV/c)]

alp,

3

BF (30%) and Lumi (4%) uncertainties
\ Lt L
015 20 25 %0 % 40

not shown

& v X 7w o
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http://arxiv.org/abs/1011.4193
http://arxiv.org/abs/1104.3038
http://arxiv.org/abs/1103.0423
http://cdsweb.cern.ch/record/1369557?ln=en
http://arxiv.org/abs/1102.0348
http://cdsweb.cern.ch/record/1369251?ln=en
http://arxiv.org/abs/1101.0131
http://arxiv.org/abs/1104.2892
http://arxiv.org/abs/1106.4048

FLAVOUR FACTORIES AND LHCB

Decay s LHCb Belle Ratio
B, — J/YK | 10049 34pb ! |41315 711fb 1| 5.1
B, — D%prm | 1270 34pb~' | 2163 250fb ! | 4.3
By — K 838 35pb ! | 4000 480fb~!| 2.9
B, — Kt 35 35pb! 161 605fb~ 1| 26
By — K*tt 144 165pb~! 230 605fb~% | 2.3
By — J/iK2 | 1100 33pb~! | 12681 711fb~! | 1.9
By — K*y 485 88 pb1 450 78fb 1| 1.0
Bs = J/vo 1414 95pb~! 45 24fb~1| 709
Bs — J/Yfy 111 33pb7! 63 121fb~' | 6.5
Bs — ¢ 60 88pb! 18 24fb~ | 09
Dt — ¢ 90k 35pb 1| 237k 955fb~1 | 10

1fb~! at LHCb (7 TeV) is 1 to 5 ab™! (8 for B;) at a B factory
Cross sections: ete™—BB : 1.1nb (T(4S), 5 at Z) vs pp—+bbX : 270 ub

[arXiv:hep-ex/0402042] [Nature] [arXiv:0904.0770] [arXiv:hep-ex/0601032] [arXiv:1008.2567] [arXiv:0905.4345]
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http://arxiv.org/abs/hep-ex/0402042
http://www.nature.com/nature/journal/v452/n7185/full/nature06827.html
http://arxiv.org/abs/0904.0770
http://arxiv.org/abs/hep-ex/0601032
http://arxiv.org/abs/1008.2567
http://arxiv.org/abs/0905.4345
http://arxiv.org/abs/1102.2759
http://arxiv.org/abs/0712.2659
http://belle.kek.jp/belle/talks/moriondEW11/poluektov.pdf

TIMELINE

Proposed LHCb Upgride = [ NE: —

SuperB

eIl

2014

%_ BEb 11 3% LHC shutdowns:

2013 (~19 months)

2017 (~12 months)

LHCb 2021 (~24 months)
2025

2020

2010 2030
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