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B. studies at a SuperB:

physics case and
experimental potentialities

E.Baracchini’?, M.Bona’, F.Ferroni''?, G.Isidori’'*,
G.Martinelli''?, M.Pierini’, G.Piredda'’, F.Renga'?,
A.Stocchi®
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Outlin

/7

® Where we stand:

- The Unitarity Triangle (UT) in the SM
picture;

- The UT and New Physics (NP);
® Experimental Challenges @ Y (5S);
® Opportunities @ Y (5S):

#Analyses: some example;
#Simulations' results;

ePhysics Reach:

#Impact on the UT analysis.

)
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Where we stand

You are here

)
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The UT in_the SM picture

=

® The B-factories' legacy at
present:

- Good knowledge of the SM free 0.5
parameters;

- Consistency of UT and SM
picture;

- No deviations from the SM yet;

Most likely, NP effects in By mixing
too small to be measured.

® The LHC era:

- UT precision measurements from

LHCb; Main motivation for new
- Do we really need for new machines only to look
machines to improve the p and m for NP effects
determination? (HOW? WHERE?)
)
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The UT and NP

® The abundance of experimental informations allows to determine the
UT and the NP parameters simultaneously;

® SM expectation clean and limited only by computational power (e.g.
lattice QCD);

- ~
SM m  SM+NP dark: 65% ‘E; “ NP Strongly
sm sw ight: 95% 6o i
(Vub cb) tree level (Vub .:b) light: 95 aok Constrained
M M C
20
- 5
5 _F o (-
i\ 4
r '402_
aof o
“F 80:_ | | | | |UTﬁt
oF o 1 2 3 4 5 6
*F N Co, |
-40F
A
K Mixing o 28] First Bound
SM SM
€« Cey &« 9 Ce,
7 )
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WHERE

b @ d & Rare Decays

® Many precision measurement already available.

® Super-B factory can provide a lot of precision measurement:

Physics of Flavour — very difficult with hadronic machines!!!
BUT...

® At present:

- No evidence for NP effects;

Strong constraints for NP phases in the b — d sector;

® In this sector the present results strongly favor Minimal Flavour
Violation (MFV) (see later):

mixing process insensitive to NP;

)
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WHERE: b — s

L

® Large NP effect not yet ruled out in the b — s sector.

® A traditional B-factory (at high statistics) can study:

- Radiative penguins (B — K*vV,..);

- CP asymmetries in charmless hadronic B decays.

.

known experimental techniques
and high statistics BUT LARGE
THEORETICAL UNCERTAINTIES w.r.t.
the experimental reach

® A new approach — constraining the Bs mixing phase:

- lifetime difference Aly; Running at the Y(5S)
- CP asymmetry in mixing (Ag); resonance!
)
7 INFN
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Experimental Challenges

)
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Y (5S) Production & Decays

_

| efem @ 1086 GeV |

s

o(ete” —7T(5S5)) ~0.3nb
[U(B—I_B_ — 1 (4S5),s=10.58 GeV) ~ lnb}

u,d,c,s continuum

J
o v 0(x) gO(*)
\ Bs Bs
BBmt, BBnmmw, etc. 0(3) p0(*) + - _ o
[(BB continuum) ] By "By, BTB (~ 26%)
(~ 58%) 4
r N [ Bo*BO
For a given luminosity (w/o the BB cont.): * i
~ 17% of B, w.r.t. the Y(4S); (— 94%)
~ 16% of B, w.r.t. the number of B, at the Y (4S); \- ~
. J
References: CLEO (hep-ex/0607080) & Belle (hep-ex/0605110)
)
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Event reconstruction

/7

® Reconstruction techniques inherited from current B-factories:

- We don't reconstruct the additional particles (7, Y) produced in
the Y (5S) decay chain;

- separation of different components using kinematic variables.

=]
N
I -

/iGood separation ﬂ\
between Bd and Bs

in mES

* BBT discriminated
by the (continuum
like) mES shape.

\_

J

mes = /(s/2 + p; -po)? /B2 1
AE = E%, — \/5/2

IIII|IIII|I£|IIII|IIII_
)]
)(.

b R | + 111
538 54 542 544
mgs [GeV/c?]

|| [ | | L1 |' 1° 1" | 1
037596 528 53 532

- ™ — INFN
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—2bvent reconstruction

3 SCENARIOS...

% B, —~ Jwo ¥ e B g Kom?
g 100 . = “3; b 1 E
HE 200 0
ALL CHARGED E i:;:f- } | b \] !ii photons
TRACS JoE J | !

'wi_ :E :;— -l" i E

2u§_— :: :_: | | _|J .

ooy oo ot sty : e s

m_, [GeVic?]
p

B, — K% 3 photons

o T
| 'ﬂm$

— from mES to mMISS

—

Mev 0002000 Gy
g g
[l I
_—
—
—
T
S
o
—
| |

.r - (the mass of the
LI'JI . 1 other B obtained with
i | T el o Y .
Sy E.Emﬁéttmzj a mass constraint)

: -~ e [N N
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BBt vs. BB SEPARATION
o — BB7|bk ;
Il = g Lo AE oA =
208 T — 1400 / | .
—/ - /SN S signal
T b Vo i
150 mHISE HHHH.\_H 1000 :_.r"l I'f"j
\ a0 ;;'-I_ II'.
100 1 Fo 1
h 00 s Ao |
400 // I".I Y
- 1I". -~ _,-*/ "1‘ I“"-_‘
e . i e I - \\. x“x
E,-'-'— “saps s sA1s - 54z saas a3 R T R TR T R Ty R T

CAVEAT: the BBr background can be important in final states

AE[GeV]

with an odd number of s quarks (Kx*y, K&, etc.):

e B, decays CKM suppressed w.r.t. B, decays;

e B, decays (sometimes) suppressed by dynamic (penguins or
annihilation vs tree).

NOTE: only UL for the BBmT BR — We use the UL (worst case).

)
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B pairs coherence

7z

@ B pairs at the Y (5S) mainly produced in association with
photons;

@ What about the coherence of the B pairs?

@ It can be shown (paper in preparation) that:

@ In the B, 4*B, 4* case and 1n the B, 4B, 4 Case the final pair

is in an antisymmetric state —p the time evolution of the
B pair is the same than at the Y (4S);

@ B_ ,*B_ , the state is symmetric —» different time

evolution;

4* case and the possibility to

isolate this component using kinematic variables allows to
take into account time dependent analysis (see later).

@ The coherence in the B, ,*B,

)
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Opportunities @ Y (5S)

CLEO
32} -
PRL 54, 381 (1985)

R VISIBLE

0.6 0.8 1.0 .2
W(GeV)
N
. [N N
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The Method

7z

@ We assume:

@ The same detector performances of BaBar;

@ SU(3) symmetry to estimate unknown B, Branching
Ratios;

@ Same gqgq background shapes than for Y (4S) events;
@ full detector simulator to extract the signal shapes;

@ We scale the number of signal and background events to
take into account:

@ Different luminosities;
@ Y(5S) production cross section (~ 1/3 w.r.t. Y (4S));
@ Y(5S) branching fractions;

@ We perform a set of Toy Experiments to estimate the
errors on the interesting quantities;

)

. [N N
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Opportunities @ Y (5S)

1 — Looking for a NP phase

T T
-l CLEO _
PRL 54, 381 (1985)

H"uflSIEnLE

)

. [N -N
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Semileptonic Asymmetry

~N

)
e B. sector: [A _I'(B°—itX) —T(B’ =1~ X)
d SL=T@B -1+ x) _(BO=1-X)
- Current experimental __R T1s \SMsin(2¢p4)
sensitivity cannot bound CKM \ - e(Mlg) Cha

I'2 \SM cos(2¢Ba)
Im ‘
+ (M12) Ca

J

in the SM;

- Bounds on NP parameter space;

e B, — B, admixture:

- measurements from DO (dimuons charge
asymm. ) ;

- A sensitive to NP effects;

CH
Experimental precision at Tevatron
1s not expected to improve

Super-B @ Y (5S) can access A_, and

eventually

A*>? _if Bd/Bs separation is

SL
possible

]

Elisabetta Baracchini II BNM workshop Nara

Probability density

=
=
3

0.004

Probability density

0.002—

0,004
0003
0,002

.01}

| "

!SM prediction
Il (-1.0610.09) 10

Ui

SM peak

Direct measurement
{—IEJ'.SiS.{Jl}lﬂ‘3

NP solution
(disfavored by data




Semileptonic Asymmetry

DJ*)lVI

@ Counting Ds(*)+l‘ v and D (*)" 1" Vv events against a

semileptonic or hadronic tag: _

7 TAG-SIDE
Ds Brec .w/ o= b
| Dt Btag oo
b«‘f’ TETTTTTTT gystematics should ']
v , 0.006 = quickly become
- 9dq Background killed by the : dominant 1
full reconstruction of the 0.005 / E
other B; 0,004 - e e s e s s s s s e s s s e ]
- BBTW background killed by CKM 0_0035_ E
suppression on reco and tag - . -
sides 0.002}- - E
- ~ 15% background from other Bs yu- ] - : .
decays. T
- Systematic uncertainties (due % 5 10 15 20 25 30
to detection asymmetries) taken integrated Luminostylab)
from the current experiments. ASSL accessible only @ e'e-
. machines

Elisabetta Baracchini II BNM workshop Nara




Semileptonic Asymmetry

.

DILEPTONS * but different admixture
w.r.t. DO due to different

@ Counting dileptons pairs: production factors

- separation of signal and background trough time evolution;

- Possibility to access A , (combined Bs-Bd asymmetry * );

- Possibility to access both A*°_ (Bs-Bd separation trough

SL
time evolution);

- crossing-background (bkg from Bs to Bd and vice versa);

50.005Illlllllllllll|||||||||\||||||_|

6 '0.0045 Errors extrapolated from
0.004F s =rsrsrramsrrsmsrs s meeennnnss CUrrent dileptons analyses
0.0035
0.003

Systematic dominated,
but also the syst.
uncertainty should
decrease (MC stat.,

. . . . control samples, off-

5 10 15 20 2530 peak, etc.).
Integrated Luminosity[ab™] )

_ = . [N N
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Lifetime Difference AI

7z
AT =T, - T,
.&lﬂq _ _9 o2 cos ()(ﬁ ) _— ?16_843 -+ 1 B COs (nghd -+ Qégq) - ?’I,TBQ - nio n COos (Z(QEL[ -+ qﬁgqj)
.&mq B GB =¥ B, ! Bl RE 2 B] Rgﬂ .
< 5o , B 1Pen B.
(na + 28 dB_:LI- n'lg) + cos (fg’}?cn + 2¢p, ) Cqun (R._L + ng B—f) — COos ((’,.'_.'JEM + f,fichn +2¢p,) ;E (ns + 7m0 B_j) }
® Sensitive to NP phase; Dighe et al. hep-ph/9511363

. Grossman hep-ph/9603244
® Several experimental methods suggested PTP

Dighe et al. hep-ph/9804253
to access Al'_, Al _cos(0), AYSCOSZ((D) ighe et a ep-p

Dunietz et al. hep-ph/0012219
® We considered the method that use the Anqular Distribution in

B, — J/y¢ decays

IN THE STANDARD MODEL....
@ CPV in the B, mixing negligible, B, = B_,, B, = B, _, so:

dl'(B — fcp —o0dd) x e TLt dI'(B — fcP —even) O(B_FHt
dt dt / ; —+
S (. - s rd K
e (J/V¢) 4 and (IJ/Y0)_,.. can be //@T.J\M.z”" Jhy 7;(1}@ ;,:',_;:,59
separated trough ANGULAR ANALYSIS; s N~ ’ /?,/ S
// /// . /
H /KT /

_ = A
Elisabetta Baracchini TII BNM workshop Nara 20 L/



Lifetime Difference AI

IN THE STANDARD MODEL.... SM time & angular PDF
dP(p,
*(Zt x Ao’ @fl (P)+ |47 =" - f2(p)
+ |AL| ' fa(p) + Re(AEA“) -ﬁ(ﬁ]e‘mt [ﬁ = (¢, cosf,cos 1) ]

WITH A NP PHASE...

@ NP phase modify the time & angular PDF in such a way that
this analysis can access BOTH Al AND THE NEW PHASE...

d*P(p,t . B | B
d,fg’gt }=[ “Sm(‘ﬁ’CKM)]E FLt—F[....Sln((ﬁ:CKM)]E I'mt
. .where ¢_..  is the CP violating weak phase (0., = PBs + 0gs)
CKM CKM
BM + NE
)

. [N N
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Lifetime Difference A

7z
RESULTS
= 2C I I 3 .
S 1sf - CAVEAT: problems with
g 1.6 - .
& F ERRORS ON sin(0) E correlations be.tween ¢ and A
1;; 3 already experienced by DO.
15_ 1. 03r T T T R
0.8 =) - ]
- 1.& - ]
0.6 " - L 025 —
0.45 1 . H ¢ F ERRORS ON Al ]
02k 1 JF ER E
o I R T - 0_15;' _f
Integrated Luminosity[ab™] - .
0.1 =
0.05:— l * + —:
- ' N
00_ IéllII1|0|II|1|5H||2|[.'|IHI2|5HH3|0I :
Error bars: RMS of the Integrated Luminosity[ab™]
error distribution A

_ I
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Opportunities @ Y (5S8)

2 — Bounds on CKM parameters
5ok w CLEO ]
PRL 54, 381 (1985)

H"uflSIEnLE

] | 1 | 1
10.6 10.8 1.0 1.2
W(GeV)
o . [N -N
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|V, ,/V. | measurement

® Sensitive to NP;

® (Clean determination from UT fit via:

Amg _ mByfBBBa|Via|?
&ms mEszS‘éBs |1if"ri;s|2

® Additional constraint could come

from radiative decays:

/ Y (4S) \

BR(B®— p ’T) _ Ithl 1
BR(BD—>K* ILft (l_l_

SU(3) breaklng//,' ////1

theo. uncertainty on
\\¥ additional contribution

Elisabetta Baracchini II BNM workshop Nara

<
.
~
<
4

e

o

S

o
\

>
I - |UTs:
c
@
o]
2>
= 0.004—
el
©
el
Q
S
o
0.002
Il Il ‘ 1 ‘ Il Il Il 1
8.1 015 0.25 0.3

V. /Visl

-

AN

BR(B,—»K'y) 11|V,
BR(B,—~K"y) €|V,

No theo. uncertainties from

additional contributions

Y (5S) ﬁ

J

)
INFN
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th /Vts

72
N., =289
220~ N,, =18000
20 BoKYY | Ng.,=1824
180 *
.";Eﬁ{rqsig}ﬁd'l- =
Results @ 30 ab™ o .
V /V - O ° 22 -I__ o ° 01 100 [
td ts a0
co | E
< i o L :
Total error T . T T
i (B,~>K™) oM )
dominated by . BR(, K™) .
statistics - =
0: § 0.003
[ 2
: =
0.5 D 0.002-
I o I
: a
- 0.001 |
P l . l | i
1 0.5 0 0.5 T j \
P 11 ‘
% o2 0.4 0.6

B
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Y from KTR

Ciuchini et al.
(hep-ph/0602207)

e B, — Knan Dalitz analysis can access the
amplitudes:

AKE'™ — A(B, - K* ") + V2A(B, —» K*°7")
= Vi Vua(Er + Es),

AE'™ — AB, » K™t r7) + V2A(Bs — K1)
— —Vub ud(E1+E2)1

® v from the ratio: ® NP can generate a different
result w.r.t. the tree level

estimate of vy ;

Ry =

AK'w Ve V> -
< = ——_ud — =2 ® in a Super-B factory, better 7@’
Ag ub Vud resolution than LHCb

® relative phase between B and B
amplitudes needed (TD or LHCD)

)

. [N N
Elisabetta Baracchini II BNM workshop Nara 26 .



.z

Opportunities @ Y (58)

3 — Constraining NP models
1k w’ CLEO |
PRL 54, 381 (1985)

H"uflSIEnLE

] | 1 | 1
10.6 10.8 1.0 1.2
W(GeV)
o . [N -N
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Minimal Flavour Violation

7z

@ In the b @ d sector the present results strongly favor Minimal
Flavour Violation (MFV):

G.Isidori, *".\j: : A (H TE‘V) :

Heavy Quarks & :

Leptons 2006 Pl'eakillg of the flavour-blind dynamics . SM degrees
flavour symmetry : [non-SM degrees of freedom . of freedom

which gives
origin to the Y

stabilizing the Higgs potential] ,

- All FCNC amplitudes with the same CKM structure as in the SM;
- No NP phases;
- NP observable only in BR shift.

® MFV scenarios already constrained by b — sy and b — sll;

® Need for high statistics to investigate MFV in RARE LEPTONIC and
RADIATIVE decays;

)

_ il . [N N
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Bs — HU

B, —~ UL and MFV I

¢ B = UU is one of the most promising decay to look

for NP effects in a MFV scenario:

2
pl 200 GeV\" [ wAf (2, 751
T — 1¢1=0 ' HAS VO TR )
H(Hq y )‘MHHM ~ 3 x 10 ] 'I)d ( M';l ) ( .Inlfff ( T = Tuﬂll].,u'.i/f}“-)
L

2, 1,
! 4

® Deviations of the BR from the SM (~ 3.5*%*107°) are possible
in a MFV scenario, but a strong enhancement is already

ruled out by b = sy and b — sll measurements;

® An observation of the BR above the SM
value will rule out SM & MFV

® An observation of the BR below the SM
prediction will strongly confirm MFV

)

. 7 . [N N
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B, — HU

@ This is the worst case w.r.t. hadronic machines
@ Simulation with SM BR ~ 3.5*10° and NP (BR = 10*SM)

CDF UL 90% CL 8*10°®

. 5T UL in SM scenario s significance in
L 450 E g6 NP scenario
> b : g evidence
= 4 - 2 L
*-?- = 3 _'_:S. 52_-1 llllllllllllllllllllllllllllllllllllllll l_t
o350 = j - .
3 - a- .
2.5;— E 3 -
2 | - : |
o 2 -
1: :
0-5:-_J.IJ.IJ.I-I.IJ.III- lI.-I.IJ-II-IJ.-J.IJ.IJ.-J.IJ..I.IJ..II.IT_- : :
; SM p]?edllcthn ; C o b b b b b b v Laa g ]
IIIII | |
0 5 1 0 15 20 25 30 35 40 > 1015 20 2 Iniegr?lted L?J'rjmnosﬂ.?[ab b
Integrated Luminosity[ab™]
UL 90% CL 10*10%@ lab™ )

. 7 . [N N
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B, — HU

...realistic improvements on the detector performances can turn
into important improvements in the result.

N.Neri and M.Pierini Just an example: improving vertexing
talk given at the superB .
PR performances 1n such a way that B

workshop in Frascati A er "
| and D vertex can be separated on the
f;:':l.'.l/' Ton .
;/, ) tag side
! y ..{. . ..#_,-"'
W_ﬁf "
e "n_‘~_ fr{f LBD 0 [ f ° .
" [50= Lyg * SIGN@, - Gy % 8- signiricance 1n
w B s M NP scenario
e 5 'F
"5.4'5:_ It is not unrealistic to assume = b +
S 4 that in this way bkg can be T 6
T F reduced by a factor 5 o Tl
mm3.5; 59 ................ S U R, A E Ry —— '
3t | UL 90% CL 6%10° @ lab™ ‘ £ + }l‘ evidence
25— -
1 UL in SM scenario aE +
1.55— 2:_ }
= l ;
0-5;.1_.;...L........J.J.J.J.;.;.; N ——— hs
D:IllllllllllllM p]?edlpt 9IIII|III\‘III :IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|III
5 10 15 20 25 35 40 % 5 10 15 20 25 30 35 40

Integrated Luminosity[ab™] Integrated Luminosity[ab™ /)

) 7 . [N N
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® Tmportant probe for NP:

- Branching ratio SM expectation = (0.5 — 1.0)*10°°%;
- NP can enhance the BR up to two orders of magnitude;

- Bounds on several models, golden mode in a couple of
scenarios.

e.g. R-Parity violating SUSY

up to 1 order

SM + NP of magnitude of
enhancement
b _ T
. (X
B, _ ——————
> Y
v
A
R INFN
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]
-
1S
~J
o\°
H [ ]

. -1
Results @1 ab™! | Nsig n 30ab

S " Nbkg = 20
180
160? ﬁ

140
1202— _ Relative error _
100 - on Nsig .
80 - —
0l - =
40; = E
5 :
0Ty = E
= =
3 " E
First evidence 2.05E- - " I
at 1ow uE| 1 1 1 | 1 1 1 1 | Il Il Il L | Il Il Il 1 | 1 1 1 1 | 1 1 L L | 1 IE

_ _ 0 5 10 15 20 25 30

statistics Integrated Luminosity[ab™]

)
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Opportunities @ Y (5S8)

4 — What about Time Dependent analyses?

T T
-l CLEO )
PRL 54, 381 (1985)

H"«flSIEILE

)

. [N -N
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Time Dependent analyses

@ Main Question: Which At resolution do we need to be sensitive to
TD-related quantities (S and C)?

@ New simulations confirm the results we presented at the II
Super-B workshop in Frascati (March '06).

Ei
2181 y -
6’ . error on S(J/y o) E
14 @ 30 ab™ E
o ’ E requested At
£ E resolution
0.8[- = ~ 0.1 ps
0.6 } E
04 - —
0.2 L IEN -
: . :
0:._._._5_._._._*_._._._*.-.!.!.'?...|...|...|..I...|...
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.1ﬁj18 0.2
Non gaussian pull CadPs]

: -~ 2l INFN
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Time Dependent analyses

@ o0,, = 0.lps: what does it mean?

@ o, =0, /Py.
@ Current BaBar Resolution ~ 0.7ps with Py = 0.56;

@ Conclusion: B_ TD analyses unfeasible in a B-factory;

ANYWAY, ASSUMING 0, = 0.lps...

Il'-"‘ IIIIIIIII I IIIIIIIIIIIIIIII
= u.al} -
X t 1
n.s:— =
0.5 =
0.4 -
0.3 ®
ﬂ.E:— . _:
- - —
0.1 " . . . . LT
o Lo b Lo o L o [
5 10 15 20 25 30 35 40
Integrated Luminosity[ab™]

)
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Physics Reach
(and a Rich Physics!)

)

. [N N
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Constraints on NP

e 50 ‘ Bo | s
&meu ‘3 3!;' 4 .
40 actual byt .
2 situation | . |
0 [
-20 150 AW U
-40 e
<60
== 0.5
-80 ! | | IUTﬁr
0 1 2 3 4 s 6 % 20 40 60 80 100 120 140 160 180
CB ¢NF
1 ab™ 10 ab™ 30 ab™
§~ no lattice improvement E lattice improvement &7 lattice improvement
"L o I Y
& ooF G(C_)~0.4 < eof G(C_)~0.03 & ol G(C,)~0.03
a40r- o 40_ o 40 - o
o c(0, )~30 wl (0, )~7 o (¢ _)~4.3
% == @ e o
20 20 -20f- @
a0k -40f -40F
60} 60} -60F
-80:_....|....|....|....|....|....|....m:ﬁ.tII -80:_....I....I....I....I....I....I.---U.i:ﬁutu -805_ 1 | 1 1 ] ] UTﬁt
0 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4
ch Css Ce
For lattice improvement see V.Lubicz talk @ IV superB workshop )
7 INFN
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Conclusions and Outlook

/7

@ The CKM picture is well established and new hadronic

machines will further improve our knowledge — new machines
oriented towards new physics;

@ Large NP phases in B, mixing mainly ruled out — look for NP
phases in B_ mixing;

@ Y(5S8) offers the possibility to investigate both Bd and Bs
decays — we can:

@ look for NP phases in B, mixing;

@ add independent constraints on CKM parameters;
@ bound different NP scenarios;

@ Sensitivity on several physical quantities has been shown;

@ Significant results even at not too high statistic:

)

_ il e [N N
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Backup slides
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Time Dependent analyses

Y from Time Dependent analysis

@ TD analysis can provide additional determinations of CKM
parameters;

e In the B, sector, at a B-factory, this kind of analysis is

usually affected by smaller theoretical uncertainties w.r.t. B,
sector or hadronic machines;

® The most promising case:| B— KTK~ & B,— KYK"

In the RGI formalism:

A(B; — K°K®%) = — V,,V:P™ —V,,ViP
6 exp. measurements (BR, S and C for each decay)l
GIM FIT FOR Y
7 unknown quant. (Y + 3 compl. P, P, E1+A2)
- 1 arbitrary phase
-
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What about /I/LHC?

Bs — UL (Super-B: Nsig = 2.5, Nbkg = 3500)

1 vear B, —» p.”_ T b—u, b—p  Inclusive bb Other
. signal (SM) background background backgrounds
LHCDb 2 ! 30 <100 < 7500
ATLAS 10 fb-1 7 <20
CMS (1999) 10 fb-! 7 <1

Bs — J/vo for AI' and sin(0)

Expected sensitivity: (at Am_= 20 ps!)
v LHCb: 125k Bs—J/y¢ signal events/year
> o, (sin $)~0.031, 6, (AT /T )~ 0.011 /(1year, 2fb™)) Exploiting Am_

ﬂ&“(sin $.)~0.013 after first 5 years)adding pure sensitivity
CP modes like J/wm, J/yn’ (small improvement) (TD analisys)
v" ATLAS: similar event rate as LHCb but less sensitive
= o, (sin ¢_)~0.08 (lyear, 10fb1)
v' CMS: > 50k events/year, sensitivity study ongoing

. [N -N

Elisabetta Baracchini II BNM workshop Nara 42 (..~



—Jthat about LHC?

Bs — Oy

ATLAS ected signal events/vear:
35k events B? —» K% (K*n) v; S/B>1.4 B;— K%y ~33kev.;S/ VBG > 5
9.4k events B, — ¢ (K'K™) v; S/B=0.4 B,—>d¢y: ~llkev. ;S/NBG=>7

In 1 vear LHCb expects trigpered and reconstructed:

We studied Bs — ¢y and
found:
7.9k events
and
S/B =1.9; S/sqrt(B) > 100

e
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Bounds on NP size and phase
Asme®® + Anpe®iPione)

C Eiiqbgd ==
" Asme®”
2o UT. = 3.5
F : fit C UTy
ﬂ-u 35_, dark: 68% “ “E" 3:- dark: 68% fit
Zo | light:95% o~ F light: 95%
= 2'5;_ < 25F
22— 25_
1.55‘ C
1:
0.5

[h

20 40 60 80 100 120 140 160 180 % 20 40 60 80 100 120 140 160 180
¢NP ¢NP
d s

The allowed NP amplitude is still large for small phase shift

MFV scenarios are strongly favored at this point, but we still

UTf. have some chance to see a NP phase

L
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