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95% CL limit on o/cy,,

Where is the SM Higgs?

T T T T T T T T ) T T T T T T | L I L 1 I I
- CMS Preliminary, \'s =7 TeV —=— Observed
" L=4.6-4.8b" M Expected (68%)
[ (oo Expected (95%)

—
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arXiv.org Search Results

Back to Search form | Next 6 results

The URL for this search is http:/arxiv.org/find/all/1/ti: +AND+Higgs+AND+125+Ge\/0/1/0/all/0/1

Showing results 1 through 25 (of 31 total) for ti:(Higgs AND (125 AND GeV))

SM Higgs excluded:
127.5 - 600 GeV (95% CL,)

1. arXivi1205.4247 [pdf, other]

Probing the scalar-pseudoscalar mixing in the 125 GeV Higgs particle
with current data

A. Barroso, P. M. Ferreira, Rui Santos, Jo&do P. Silva

Comments: 12 pages, 4 figures

Subjects: High Energy Physics - Phenomenology (hep-ph)

—r

31 papers on arXiv with
“125 GeV Higgs”

in the title since Dec...
(and zero before)

10-1 __ 1 1 1 | 1 1 | | | 1 1 | | | 1 1 I__
300 400 500 600
Higgs boson mass (GeV)

If not here... It must be way out here »
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Where are the MSSM Higgses?

cms, \s=7TeV,L=4.6fb’
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Direct searches exclude low mass for almost all values of tanf3
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Where is “Everything Else”
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*Only a sefection of the available mass fimits on new states or phenomena shown

Mass scale [TeV]
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Summary of LHC: Spring 2012

Most of the low-hanging fruit has been picked
e Starting to get creative (“SUSY with no MET”, etc)

SM reigns supreme at the LHC thus far

With no clear hint of NP in direct searches, flavor
physics continues to be a critical search focus

No stone unturned, no loop untied...



Super B Physics Workshop

Thursday, May 31 (9:00-18:00)

~30 participants, good discussion

Plenary only format, similar to Dec workshop
13 speakers (8 thy, 5 exp)

Invited talks from LHCb, CMS, BES lIII
Apologies

— Shameless use of other’s slides

— Any misrepresentations are mine!
— Ordering rearranged

une 1, 2012 Physics Overview



Agenda

4th SuperB Collaboration Meeting - La Biodola (Isola d'Elba) Italy (31 May 2012 - 05 June 2012)

June 1, 2012

09:00->19:00 Physics Meeting (Convener: John Joseph Walsh (P/) , Marco Ciuchini (ROMA3) , James Olsen (Princeton |
University) , Adrian Bevan (Queen Mary) ) B EVO meeting URL; [ EVO meeting information;

09:00 welcome (05) (% Slides ' ) (Aula Maria Luisa ) EED LR LA s
0905 pelta ACP in Charm from LHCb (25 (?HSHdegﬂ:ﬁiI ) (Aula Maria Luisa ) benoit viaud (LAL-in2p3-CNRS)
09:30 Hadronic Uncertainties in Delta ACP (25) (% Slides [ ) (Aula Maria Luisa ) Luca Silvestrini (ROMAT)
09335 Lattice and Charm (30) (8 Slides/{[d ) (Aula Maria Luisa ) Cecilia Tarantino (ROMAS3)
10:25 Rare Charm decays from BES III ¢5) (8 Siides| i_ ) (Aula Maria Xiao-Rui Lu (Graduate Unversity of Chinese Academy of
Luisa ) Sciences)

11:00 coffee break (30)
11230 vub Theoretical Overview 3o (8 Slides] ] ) (Aula Maria Luisa ) Paolo Gambino (70)
1200 Extracting Vub and B->Xs gamma from global fits 2s5) (8 Slides |l ) (Aula Maria Luisa ) Kerstin Tackmann (DESY)
12:25 \/yb Experimental overview (o) (& Siides [T ) (Aula Maria Luisa ) Marcello Rotondo (PD)
1245 \/ub and the CKM fits (15) (% Siides 2 ) (Aula Maria Luisa ) Marco Ciuchini (ROMA3)
13:00 Right-handed effects in Vub o) (8 Siides 2141 ) (Aula Maria Luisa ) ILEEES E DL

13:30 lunch break (2h307)
16:00 B physics from CMS including Bs -> mu+mu- (25) (’f-“-éShdesJﬂ ) (Aula Maria Luisa ) Luca Martini (P/)
1625 B physics from LHCh, Bs->mumu and K*Il 2s) (8 Slides]|4 ) (Aula Maria Luisa ) Patrick Koppenburg (Aikhe)
1650 Bs->mu+mu- and B->tau nu comparison o) @& Siides T2 ) (Aula Maria Luisa ) EELLE BRI A
1715 Hadronic form factors in tauola (20 C“-ﬁshdeslﬂ ) (Aula Maria Luisa ) Pablo Roig Garces (LPT CNRS, Orsay)
17:35 Closeout (05) (Aula Maria Luisa ) John Joseph Walsh (P/)
|
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Session lll: Rare decays

* Experimental talks

— B physics at CMS (Luca Martini)

— B physics at LHCb (Patrick Koppenburg)

— Emphasis on NP searches in Bs — uu and B — K*upu
* Theory talks

— Bs — uu vs B — 1v (Gianluca Blankenburg)
— Hadronic form factors in tauola (Pablo Garces)

June 1, 2012 Physics Overview 9



Luca Martini

Bs > uu @ CMS

In SM B_.°= i and B pu have a highly suppressed rate:
1. forbidden at tree level and can only proceed through

higher-order loop diagrams

2. helicity suppressed by factors of (m,/m;)?, where m,

and mg are the masses of the lepton and B meson
3. require an internal quark annihilation within the B

meson
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Physics Overview

Decay channel | BF SM predictions*

B =y (1.1 +£0.1) x 107° (Buras)
B = py (3.2 £0.2) x 1072 (Buras)
B = pp- (3.6 02 ;) x 1072 (CKM fitter)

BF(B,°>pu) are potentially

sensitive probes for Physics

Beyond SM:

*  Sensitivity to extended Higgs
boson sectors

s Constraints on SUSY
parameter regions

*  Small theoretical
uncertainties

Control sample

o L0 R n 1o ST R Te
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® + : ® +
.==¢"¢+ H . 0% k
] [ 3
i R E
+ * ] 08 , +T . ®
H 0.85)
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Sanfo[ﬁan) <2 Im."uﬂau) =15
I o)
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Luca Martini

Bs - uu @ CMS

Using 5fb!

With CLs at 95'}{.

BR(B.2>py) @ 8.4x10°
BR(B°>pp) 1.8 x 10° 1.6 x 10°
Bkg only hypotl'.

CM5G 5 hRiE=7TV
dI'D | e ]
© 0.4

—---- Expected CLs - Median

0.3

0.2

0.1

June 1, 2012

_ observed median expected .

m, vs tang (CMSSM prediction for B —» ww) My Vs tang (NUHM prediction for B, — u*)

tanp
Bkg + SM signal hyp-

E CMS — Ifln'bl",.IE=ITTlﬂ'
P 0.4 oo

o

----— Expected CLs+h- Median

03 [ ——— Improvements
[ ] ememscicieae on the way,
0.2 . .
including MVA

0.1
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Patrick Koppenburg

Bs > upu @ LHCb

S
LHCb 1

o

> S
2l BDT>0.5 | - R
< Bou*uw 0.8 LHCb —
N — ]
- s/ V ]
34 / / 0.6 ]
3 ]
ac.a g 0.4 _
> i
L ]
2 0.2 —
S ’
7 8 9
B(B, — 1) [107]

| | | | | . | | I
5350 5400 ,
m,, (MeVic’) Bg— 11 Be— i1

Expected limit assuming bkg only (95%) 1.1-10™° 3.4.107°

Expected limit assuming bkg+SM (95%) 7.2-107°
Observed limit (95%) 1.0-10°°
p-value of background only hypothesis 60% 18%
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Gianluca Blankenburg

Bs > uuvs. B —> 1tv
2HDM vs MSSM

H* — new source of charged FC current at tree level

b b gt |
=
u L

£ {

it f
Observing the SMinB — p

lL IS It possible to observe

deviations iInB > 1tv ?

MSSM-MFV

Which is the parameter space . .. L gr .
e e Addictional contribution from U(1) _ breaking — new source of FCNC at

essible throught B —> tv ? loop level
— proportional to susv parameters

b y* |
b 0 0 ! H
L l corrections
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Red: pres LHCb
Blue: LHCb 10 fb"’
Black: SuperB 75 ab™

Gianluca Blankenburg

* SLJLI I L O |

June 1, 2012

2HDM-II
* detectable deviations can be found in B — tv (B — pp is loop process u
tanp* while B — 1v is tree level u tanp?)

but only a suppression is possible

MSSM-MEFV
« B — pp can be more enhanced than in 2HDM (loop process u tanf®)

detectable deviations in B — 1v is possible, for
* pusmall — chargino bound

+ A small - mh measurement
« M_large — 2HDM-like

* again only a suppression is possible
Physics Overview 14




Patrick Koppenburg

AFE

B(*) - K"lup at LHCb
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June 1, 2012
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Session Il: Vub

* Theory
— Overview (Paolo Gambino)
—V,, and B = X,y from global fits (Kerstin Tackmann)
—V,_, and CKM fits (Marco Ciuchini)
— Right-handed effects in Vub (Andreas Crivellin)
* Experiment
— Overview (Marcello Rotondo)

June 1, 2012 Physics Overview 16



Paolo Gambino (+ M. Bona) + Marcello Rotondo

Vub: Tension?

marcella bona Unitarity Triangle fit

sin2f predictions:

Inclusive vs. Exclusive Inclusive vs. CKM
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Paolo Gambino SuperB,Elba 31/5/2012



Paolo Gambino

Charm Enhances Beauty

—_——————— Recent sum rules determinations

e BDdEI‘lS‘L‘Eit_I et. al ll:_;l~ .
N HBOCDJ0 converted to kin scheme
m H&Pﬂﬁ)ﬁaﬂs mihe 08
RN uehn, Steinhauser, Sturm 07 .
. ST | 4es newSLfit
— & N Hogae. Magohar 05 with mc constraint
s Hr?{mu'_la‘nnnﬂci
2 dqlzPlgil?.i;:EE;;I_Dj
. Rolf, Sint 02
B | Becirevic. Lubic. Martinelli 02
N Kﬁlﬁ?ﬂim&sw‘g\llﬂ —_ 4.60
N\ QWG 2004 >
. | PDG 2010 g;
08 09 1 11 12 13 '1_‘:@
m (3 GeV) (GeV) 455
Comparison and combination of
me,c penalized by changes of
scheme.
450 PDG
Neg éff fthlg ? ?f al
Me e\%=0_ 98(29)GeV leads to 100 145 110 1IN\ 120 125
. kin
mpkin=4 56(2)GeV » Kuhn etal 2009 ™" C@V)y5ang et al 2011
Mp(Mp)=4.79(4)GeV Hoang (ms) 2002
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Paolo Gambino

Vuwl in the kinetic scheme - GGOU

PG,Giordano,Ossola,Uraltsev

CLEO (E)

393:046+022-029 = =

BELLE sim_ann_(m_, q?)

437+046+023-026

: BELLE (E)

Good consistency & small th error. 475:0444017-022 s
BABAR (E) i

429:024+018-024 —

BELLE multivariate (p*
4.7% total error P T
BABAR (m_<1.55)

A08+019+020-021 ——
BABAR (m_<1.7)

—_—

417+022+022-025
BABAR (P"<0.66)

375023+030-032
(m_, q* fit, p*=>1GeV)

recent multivariate results
. 435024 + 1N
are theoretically cleanest BABAR (o1 3GeV)

very strong dependence on Mo

but signal simulation relies on e
theoretical models ( 4392015+012-014
fdof =11 210 (CL =34 .00 %)
_Gambino 1 G. Ossola

P Grordano
10:05% 2007 (

I NN HFAG
— 1, [eegron

2 4 6
IV 1 [x 107]




Kerstin Tackmann

Global Fit Approach to |V,,| and B — X v

Employ strategy that proved successful for |V |
@ Determine |Vus|, myp and shape function (SF) simultaneously

@ Combine different decay modes, measurements and experiments
* Different B — X, spectra

» Information about shape function, mg and C~

* Different B — X, fv partial BFs (or spectra)
» Information about |V, |, shape function and my,
» Differential spectra would be more powerful

* External constraints on m; and shape function moments (from
B — X fv or other) could also be incorporated

What we gain from a global fit
@ Minimize uncertainties by making maximal use of all available data

@ Consistent treatment of correlated uncertainties
(experimental, theoretical, input parameters)

Kerstin Tackmann (DESY) Extracting | Vi, p |and B — X gy from global fits SuperB Physics Workshop, May 2012



Kerstin Tackmann

|Vub| [10_3]

4.4 ——

4.2F

4.1f

" B — Xy + Xufv

- Preliminary

[  (exp. uncertainties only)

Toy SuperB ;
A=0.5 GEV, Cp,1,2,3.4 E

B — X, v 1

65 | 4.7| | | | | | |
més [GeV]

TATS

Potential Impact of Super B

Use B — X, fv alone to
determine my and shape
function along with | V|

@ Eliminates sensitivity to
different subleading
effects in B — X+ and
B — X, v

@ Large amount of data can be used to push analyses to the limits, on the
experimental as well as the theoretical side

@ High precision data should be used to disentangle subleading effects
between B — X ;v and B — X, fv (no attempt here!)

June 1, 2012
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Marco Ciuchini

Checking the Unitarity Clock

(1) 3-generations unitarity
(2) no new physics in tree-level processes

Using only tree-level constraints:
= v = (-103.9 +9.2)°
: (75.7 £+ 9.2)°
V.| = (41.0+10)x10°
V.| = (3.82+0.52)x10°

Assumptions:

0.5

0

p=10.089 £ 0.061 (69%)

n =10.385 £ 0.057(15%)

,,,,,,,, . These constraints must be
| 5 satisfied in any NP model

-0.5




Marco Ciuchini

The future of the clock

post-LHCb: &y~ 4°, |V, | unchanged ; [t [
p = +0.098 + 0.031 (32%)
N =+0.386 + 0.056 (15%)

-1 0.5 0 0.5 1 ﬁ
pOST-SUpBI”B: 8"{"’ 10, 8|Vcb|/|Vcb| ~ 1% 1_ ?
8|vu|:)|/|vu|:)| ~ 2%" 0'5;-
|
p=10.093 + 0.007 (8%) ,,
n=+0.371 + 0.009 (2.5%) /



Marcello Rotondo

Conclusions

» Despite progresses from BFactories, the inclusive-exclusive discrepancy still

present: 2.0-3.0c differencies

e Crucial /mpact on UT constra/nts

1.0f g
sm(2ﬂ) 0.801 + 0 045 (24 0) v

fp = (200.1 + 10.) MeV (0.59 )
0.8

Suk

0.6

From Lunghi, Soni 4

e <

- v

Will stay with us for a long
time!?
Do we understand the QCD at
(few)% level?
New Physics in the b->u
transitions?
SuperB
- tagged sample: cleaner

4 ¢.R.Physique(201) y ‘ - full understanding of the
BR(B%rv)+AMg background composition/
eK"'chl :
02} yexl " dynamics
p—value = 14108 (NP ":’B mixing) »:cb., - precise measurements of
.- =05 00 05 70 spectra
p
a N\
BUT:
Exclusive: Progress in QCD calculations, LQCD and LCSR
Inclusive: Require advanced QCD calculation and precise m,
\ 4




Andreas Crivellin

Right-handed Currents in Vub?

3 - . v/ V,p in %
m 2.2 o discrepancy between the inclusive

and exclusive determination of V

m 2.5 - 2.8 o deviation from the SM
expectation in B—tv urit, ckmitter

m [ree-level processes. Commonly believed
to be free of NP. (Charged Higgs
contribution to B—1v is destructive.)

02 03 04 05 06 07 08 09

- Notoriously difficult to explain SR
the deviations from the SM

3 5 Vi 1x10°
inclusive '“;'X

Conclusions CKM unitarity
5—TY
= The MSSM can generate such a sizeable right- B—lv
handed W-coupling
= A right-handed W-coupling changes the
determination of the CKM elements.

= A right-handed W-coupling can enhance B—1v
and solve the V,, problem




Session I: Charm

* Theory

— Hadronic uncertainties in AA., (Luca Silvestrini)
— Lattice and charm (Cecilia Tarantino)

* Experiment

— AA,p in charm from LHCb (Benoit Viaud)
— Rare charm decays at BES IIl (Xiao-Rui Lu)
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Benoit Viaud

AA_, @ LHCb

Analysis Strategy Use D*- K/

Qslﬁw m tells

®m Measure a time-integrated asymmetry K/
. DY%s flavor
Aulf)= N(D* =D"()a)=N(D~ =D (/)x) o
raw - s "+ w_ —0 —.  _ S —
N(D —hDG(.}()JrF)+N(D —=D (f)x) \‘5; _ (elow Jj;

B First order Taylor Expansion:

Apaw(1)” = (Acp(N)HAp())+Ap(r. ) HAp(D™T))

physics CIF' asymmetry / \

X Production asymmetry
Detection asymmetry of D°

0 : 0 .
Aﬂ,( f'} - D" —/f)- T(EU =) Detection asymmetry of soft pion
T = H+TD =)

v v

When f=xt7 or KtK-: no detection

asymmetry between D and D Similar for f=n"m and K"K
=> Ap(f)=0

\‘ /
Mraw = Apan(KTK) = Agaw(7t 7 ) = AAcp "




Benoit Viaud

AA_, @ LHCb

m In 216 bins

=i
o
=4

=i
=3
=4

54 bins in Prp+ x np+ x Pg
x 2 Mag Up / Mag Down
x 2 Before/After an LHC technical stop

x left/right

LHCb
Preliminary
580 pb”’

low s

Events /{ 0.15)

= =i
=] [=] [ u*]
=] = =]

o
[=]

m Fit to dm distributions

3
(=]

@ Signal: double gaussian convolved with a "

function describing a asymmetric tail.

& m (MeV/c?)
D*+ and D*- parameters float separately. "

"\ Background: B[ 1 - exp( -(6m- ém,)/C g 0.02 gy
2) g [ p(-( o)/C )1 EU 0.015 ey
[ A LHCD
0.01] Zero CPV %.;.:EL,.H%E;F Frelim.
. S el
Acp=(-0.82 +0.21,,+ £0.11)% 0.005 i
0

3.5 o from no CPV.

Phys.Rev.Lett. 108 (2012) 111602

\ e
~ . . . N [ IR B A B I B A A 1\1\*1 : Ly Ty Ty 0 Loy
50 citations since end of 2011 008 02 0.015 -0.01 .0.005 0 0005 0.01 0015 0.02

Ind
Acp
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Benoit Viaud

m Predictions are difficult with D mesons
- Too light (heavy) for the techniques that work in B (K) physics
B Present consensus

- Difficult for the SM to generate more than O(10%-107-)
(canonic point of view till 2011)

- But possible: one can think of Hadronic enhancements pushing it up to O(1%)
- Would help: Individual asymmetries

- Would help: Several decay modes should be affected by the same NP, but not the
same strong effects: compare A., measured in each mode to distinguish

enhanced contributions of higher order standard model diagrams from NP effects
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Luca Silvestrini

INTRODUCTION II

* Can we envisage a mechanism to enhance the
SM prediction for CPV by one order of

magnitude to reproduce the exp result
Aa_dr=a, " (K*K)-a 9" (m'n)=(-6.6£1.6) 10-3?

* Can anything analogous to the AI=1/2 rule

take place in SCS charm decays?

Golden & Grinstein, '89; Brod, Kagan & Zupan '11; Pirtskhalava & Uttayarat '1
Bhattacharya, Gronau & Rosner '12; Cheng & Chiang '12;
Brod, Grossman, Kagan & Zupan '12

SuperB. Elba, 31/5/2012 L. Silvestrini 3



Luca Silvestrini .
* One can study the CP asymmeftries as a

function of the upper bound on the size of
CPV contributions in the two- and three-
channel scenarios. We write
Byl < wlAgl,
By — Ag| < Kl Ay,
[Bi} — (Al — Afy)| < s|Afy — A,

and consider predictions and fit results for
CP asymmetries

= o C -
=L 0.01F 56 0.01F

Predictiop,| Predictron |
2-channel -} 3-channel -

20,005 [ O 0,005 o

0.0 o vmmee et 0.01 e —
L . - ! L 1 - TP AP ATE A AP EPET TN BT RS AT B
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Luca Silvestrini

CONCLUSIONS II

* In the most conservative scenario (no
constraints from unitarity), values of x> 5
are needed to reach at 26 the experimental
result

* We cannot find any reasonable dynamical
origin for such a large value of |P |

* If the central value stays with improved
errors, we have strong indications of NP

SuperB. Elba, 31/5/2012 L. Silvestrini 18



Cecilia Tarantino

LQCD: Releasing some Tension

" J
st
T T I T | |I T I T I T I T | T | T | T [
NEf=2+1 H— FNAL/MILC 1112.3051
- HPQCD 1008.4018
- PACS-CS 1104.4600
Nf=2 - ETMC 1107.1441
—04' PDG 10 From the exp. BR (CLEO+BaBar+Belle)
L o 0 4 1 oab iy 0w 4w 4y 4y 4y | ||and Vv, from CKM unitarity
200 220 240 260 280 300 320 340 360 380 .
£ (MeV) New preliminary result
Ds from Belle @ CHARM2012

The past (2008) f puzzle has been solved!

Tension between lattice determination and experimental measurement,
mainly due to the 3 o deviation between:

HPQCD 2007 fp, =241%f3 MeV T (by 2.3 o)

PDG 2008 fos=273£10MeV | (by 1.50)



Update on Charm Results from BES llI

Xiao-Rui Lu

extraEnergy [1.0,1.3] |

BF(D°—»2% ): 1.4x103@90% C.L.

Preliminary
red: signal

300 — °

/]

—

200

100

blue: background

ex_extraEnergy_wndw
Entries 2166
Mean 0.1042
RMS 0.08762
Underflow 0
Owverflow 0
Integral 2166

E

extral

+  Belle data
GS Belle
—— Matched expression

P

Events’ 10 MeV

23

B(D®— yy) < 4.6x10 UL @ 90% CL.

Fit To Data :
Preliminary -

Contamination from

:\

0.05 0.1 0.15 0.2 0.25
s (GeV)

State of the art in Tauola
Pablo Roig Garces

03

(7 (ps- )7°(pso)|[dry*ul0)
|

= \/EH’?

0
400 200 0 200 400
AE (MeV)
T T
+ Belle data
GS Belle
—— Matched expression

0




Workshop Summary

* An efficient overview of several important topics
* Great speakers, great audience, lively discussion

| learned a lot!
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Luca Martini

Branching Fractions

CMS PreliminaryNs=7 TeV

Spring 2012

pp= A, X—=Jip AX
Pr>10 GeV, lyl<2.0 (x10000)

pp—=B'X
P>5 GeV, lyl<2 4

pp—=B"X
P1>5 GeV, lyl<2 2

pp—=B, X —= Jhp ¢ X

Bep, <50 GeV, lyl<2 4 (x1000) I
Theory: MC@NLO / POWHEG
CTEQEM PDF u=(nf+0?)"*, m =4.75 GeV

value = stal. = syst = lum. emor
{luminosity)

116206212 220
(1900 pb™)

281+:24+20 +31
(6007

333+25+31+36
(#0pv’)

69+04+07 =03
(“ops”)

0

50

B Hadron Production Cross Section [ub]

New baryon

pr

B Physics @ CMS

Production Cross Sections

do/dp_(pp— b-hadron X) (ub/GeV)

14
12
10

1
candidates per 2 MeV

=0
~b
(o] (o]

N
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CMS \Js=7 TeV

« B (y¥l<2.4)]

o Teals 1t - Very active program
B (y®'1<2.2)

E — B° Tsallis fit -3 . . °

F v B (y*l <247

: " ] in B physics, despite

WL o 4, (0y"1<20)] o

R — g Talie 2 the trigger challenge
107 ; E

: f : Search for DO — up

§ 3

107 ] S 73—

El ol e b e e e Py : 35 e BB E%:E:::": f;:z:'!;:‘u":

10 20 30 40 50 L
b-hadron p_(GeV) .

L cms o g 3
} pp, Vs =7 TeV e  Opposite-sign data
r L=53 b — Signal+background fit 2
e Background k L{} )
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