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(B-Physics Program
Study the flavor sector of the S.M. and search for new physics:
® Unitary Triangle

® CP Violation in B decays

® rare processes involving B,D mesons and t leptons
A Disclaimer:

® B-experiments released several hundred articles to-date

® Many very interesting measurements ~ constant publishing
rate

® Will only highlight the most important (based on my own
judgment)

)
INFN

L—/ Franco Simonetto INFN & Universita' di Padova




TOPICS.

*

% A ed e

The Physics Program

The CKM Matrix and the Unitary Triangle
The Unitary Triangle by Sides

The Unitary Triangle by Angles

Search for N.P. & Constraints on the SM
Conclusions & Perspectives

Franco Simonetto INFN & Universita' di Padova




ohe (KM matrix

» Expresses in the Standard Model the couping between quarks of
different flavor

* Four independent parameters, three Euler's angles and one phase

Vud V us Vub
V CKM = V cd V cs Vcb
Ve el

@ CKM paradigm :

All CP violating phenomena in transitions between
hadrons are described in terms of a unique
parameter, the CKM phase

-
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ohe “‘Wolfenstein (Parameterization

An approximation, precise to o(A’) , underlining the observed
(yet unexplained) hierarchy of CKM parameters

1<1%/2 A AN (p+in)
/ ~ —A 1-A%/2 AN’
CKM 3 Lo B 2
AN (1—p+in) —AA ]

A = smbO, = 0.2258+0.0011

CP Violation : n#0

C Franco Simonetto INFN & Universita' di Padova



CEKM and the ((nitarity Priangle

® Unitarity Condition: V, V. *+V _V *+V _V *=0

® Rescaled Triangle: R +1+R =0

[

% (p.,n) V. V.
R = ub Vi Z‘Rul Y R, = b Y td =‘Rf‘ o
Vcb VC d* l/cb l/cd*
r(b-ulv) \ I'(b—dy)
I(b>clv) - I(boy)
B -8 mixing
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(onstraining the (15

® Determine sides and angles of the UT
® Consistency: get apex coordinates (p,n) of UT
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(onstraining the (U5

® Determine sides and angles of the UT
® Consistency: get apex coordinates (p,n) of UT
s by intersecting sides (/R /,/R./)

)
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(onstraining the (15

® Determine sides and angles of the UT

® Consistency: get apex coordinates (p,n) of UT

s by intersecting sides (/R /,/R./)

® by intersecting angles (a,3,7)
n

(ﬁ /r_) )ang/es

(0,0) (1,0) P

A Mismatch: l\llew Physics beyond the S.M.
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ohe sides :

VeVt | 1 [Vl o2
56| Ve

s
3
o
8
¥
|
|
g e
_I_
S|

sin ® = 0.2258+0.0011

10) P|V |= (41.6:0.7 )x 10°

HFAG 2007

Error dominated by IVubI measurement ‘
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(Petermination of |)_|

% Use semileptonic decays:

Inclusive Exclusive
150 v Data
Y [ Signal
125 6 20 J.E-|- 2 b->ulnu background
g L [ Other backgrounds
100 ~ r
8 25
75 e r
“ a0
50 B
- 15;
3 -
(@) -25 53
ﬁ 0 1 2 3 4 5 ok -
M_ (GeV/ Cz) Missing mass squared (GeV?) 2
x ) m m
T— X A
T T T T I,{,J\Lﬁ : e N .
_ 12 < ¢? < 14 GeV?/c?
G | % [ B =aiv sigral |
> >100 - @B b—ub bkg
s = ] other BBbkg ‘
2 @‘b 8 80 ? Bin?:uum bkg
& -1 =]
O = g% X .
Q S @40 i
o)) = §
) £ &2
E 919 52 521 522 523 524 5.25 526 527 528 529
- mgq (GeVie?)
D 2 21 22 23 24 25 26 27
Electron Momentum (GeV/c) E




UInclusive Spectra

I'(b-ulv) « |V, f

OPE : |V _| from I(b »ulv) with 5% error

® Apply hard cuts to reduce b » c/v background L (R vi =)

I'(b—-ulv)
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UInclusive Spectra

I'(b-ulv) o« |V,]

OPE : |V _| from I(b »ulv) with 5% error

® Apply hard cuts to reduce b » c¢l/v background ?(Z: Z:; ~30
® Measure partial Branching Ratio ABr, AY- &
get ulv decay width: AL Tp fu

® Acceptance correction f : QCD-inspired
models, educated by data ,/

fo= ([ HEE My ® Flknm,, A LL...)

)
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Ohe infamous Shape Jrunction

f, depends on non-perturbative parameters
& m, . b-quark mass
® W’ : b-quark kinetic energy in B hadron rest frame

® A : motion of the light quark
®

GeV?)

— Fit to oll moments

— Fit to b—> clv moments

0.8 -

determined in the ansazt of an universal:
(shape) function from moments of:

" Ey ( b »sydecays )

* &

(4

0.4

M, (bl decays )

)
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/(()u / . inclusive measurements

E. end point (80 fb™)

CLEO (1994): E > 2.3 GeV, ( ¢ threshold)

BABAR Belle: £ >2.0,1.9 (¥ model uncertainty ) * .. bifected......
S/B ~ 1/14 , fu - 0.2501 0.026 Blectron Momenturm (GeV/e)

Number of Electrons / (50 MeV/c)

A B : % oo ;
57w /] E_-¢° (80 fb") , T
Y P. from missing momentum Y
| correlated cut to reduce ¢ m;- R +*f¢_‘
S =15/B~1/2, f,==0.163:0.012 T T T
Rec%ml Hadrons Fully reconstruct tag B ( Yefficiency) |& Footweueir
/ Mass (M) and ¢ of recoil hadrons (X) mi= '

Count events in high-¢Z, low- M_bin o signal
y 5 downfeed
S/B > 1/1, f = = 0.300+ 0.026 ] : ]

-~ %z 522 524 52 528 ] 5 10 15 20 ) 5 rl:Jr
me (Ge )/(45) CEZ (GeV 104) 2
)
' N 7777777777 > TR ‘I_.l_“
— ok r..l.l
L_/ X ! Qs




<O | from B—>rwlv,

dT (B

® Exp. : measure

® Th.: compute F.F.:

0<q’< 16 GeV?

dqg?d cos 0,

— V)

ST 3
LCQD (¢? > 16 GeV?)

7|2 sin? 6, | 1 (¢2)|°

Light Cone Sum Rules (low g?)

16 < ¢ < 26.4 GeV?

00 [ B°—»niv signal
of- Il b—ulv bkg

i I other BB bkg
i Il continuum bkg 3

Events / 0.005 GeV
- (4]

e

-

-
[

e

-

]
|

.......

AB(qPYB per 2 GeVZic*

Events /0.08 GeV
- [*] & g

BK Fit to DATA
* DATA

‘ o = 0.53 +0.05 + 0.04

BABAR

preliminary

10 15 20 25
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. results
ub

Inclusive V Exclusive V

Representative theory example (BLNP
cLEo @R EP ry example ( )
4.09 +0.48 + 0.37 = 5 Ball-Zwicky g2 < 16
BELLE sim. ann. (m,, q°) i ——
e 4 ! 3.41 + 0.13 + 0.56 - 0.38
4.37 £0.46 +0.29 -
BELLE (E,) i HPQCD g2 > 16
4.82 £ 0.45 030 e
' —_——
BABAR (E,) 5 3.97 + 0.25 + 0.59 - 0.41
439 +0.25 +0.32 —
! FNAL g2 > 16
BABAR (E,, s7) :
" ——— .,
4.57 £0.31 £0.42 - ' 3.55 + 0.22 + 0.61 - 0.40
BELLE m, |
406 027 £0.24 I APE 2> 16
BABAR (my. q7) E 3.58 +0.22 + 1.37 - 0.63 *
4.75 £ 0.35 £ 0.31 T -
Average +/- exp +/- (mb,theory) .
4.52+0.19 027 "
¥3dof = 6/ 6 (CL = 41 %) |

OPE-HQET-SCET (BLNF) !

Phys.Rev.D72:073006,2005 ;

m,, input from b—|> ¢1vand b— sy moments | ' poa— i | i i i l i i Summlen?é‘
H 1

2 4 6 2 4 :

IV, |*10°= 4.49 + 0.19 + 0.27 IV,,1*10% € [3.3,4.0]

)
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V. V, *x V
‘Rf‘= b Serati s i .1 i UE R
l/cb l/(:o’>l< SIHQC cb
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[0, ] from BB, mixing

Am_ : frequency of AB = 2, Aq = -2 (g=s,d) flavor oscillation
Standard Model predicts:

Amdzmgdl l/leNdel V., 0 >
Am_ m,_ E° stlz—mgs £° Vcbz Bd(s)‘ WE gW By,
_falBa

fouV Bas

Exp.: measure fraction of "mixed” events vs proper time:

cos(Am r)=N(BOB_O)—N(B°B°)
) NB°B°)+N(B°B°)

INFN
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=1.24+0.06 (LQCD)

(1)




[0 .| :results
td Z ‘T
% B-factories / ]
0.505+0.05ps ™" o

® CDF (Tevatron): Lo
Am_ = (17.77+0.10+0.07)ps™" -

VJ +0.0070 5

= 0.2060+0.0007 " s
V) )
.
/"j
INFN Best measured parameters of B Physics
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(o) side-view

Prediction from sides + CP(Kaon): '~ [l
p = 0.188 +0.036 __ @i—ﬁf "
n = 0.373+0027 |
sin2(x) = -0.06+0.18 5
sin2(B) = 0.759 £ 0.039
y = 633+49 pd ;

UT FIT :http://utfit.romal.infn.it/
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Uy

UD angle-view: sin2f3

Franco Simonetto INFN & Universita' di Padova

(1,0)




sin2f3 from b>ccs  B'————= f

JIyK, JIlyK,,

- Yy(29)K , ...
® Determined from interference of decays BO
with and without mixing in B® »J/y K_,
® Leading interfering penguin . ¢ -Jly
| Th. clean: has same weak phase as tree Tﬂé
® Other weak phases reduced = i " " | K
by o(sin®cz) x o(a) ~ 1% d ’
® "Large" B.R. o(%o) 000 BaBuR
| Exp. Clean: | ® Mass-constraints : (cc) Ks  (ngp=-1 modes)

low background

500

A Golden Mode

L—/ Franco Simonetto INFN & Universita' di Padova




0ime-dependent (_P Asymmetry

(B"=JI¥ K, )~(B"—~JIY K, ;) J(A)sin(AmAt)+(1-]A%)cos(AmA«1)

SEC (B'=JI¥ K, )+(B'>JI¥K, ) s 1+[a7
e S e e et o286 [® %isapure phase
A g NG S B ® Im(\)=sin( 2B )
B mixing B decay K° mixing |
BABAR —=—— 07140032+ 0018
zoo| SRRSO, B°tag Belle -'—'—'= 0.642 + 0.031+ 0.017
Combined —4— 0.678 = 0.026

0678 5‘/77( 2,3)

BABAR (——8—— 0,035+ 0.025 + 0,018
Belle = 0.018 + 0.021= 0.014
Combined —f— 0.002 + 0.021

0 1-[A[?
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sin2[3 from b-»sss i

b Kgg,n' K,
WK R KK, ..
BO
% No tree, penguin only

. s b s . 4 s

% |eading weak phase : 3 SM Q;, NP b —~—
w, c, t g, o £ =
® Other weak phases suppressed by TN \<S
O(Sin®C2) ~ 5% d - d d d

Other phases from SuSy ?

A test for New Physics:
compare to charmonium

/—) Asin23
INFN

C
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sin2p from b->sss

% No tree, penguin only

® |eading weak phase : [3

% Other weak phases suppressed by
o(sin® *) ~ 5% A "

oy
oy
[N

Other phases from SuSy ?

| Exp Challenges: |

NS_‘:’. N(n'K;) ~ 900 2 150f
@ BaBar 316 fb* =i
e N 3200 ! =
® Smaller BR(10%-10°) o | B il
® Large bckg. (continuum) £ 100 4 s
aQ | 50.5'
& e £ CF
5(.)25 5.26 5.27 5.28 5.29 -
/—) Mg (GeV/c?) 75 5 25 0 25 5 75
INFN
C
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sin 23 ss vs cc

N L L | L
b — cCs #0.678 + 0.025
¢ K° f—— 0.39 + 0.18
' K° &4 0.61=+0.07
Ks Ks K i@+ 0.58 + 0.20 - -
Ky I 0.33 + 0.21 Ao
PO K @] ) 20 = 0.57
w Kg @l 0 48 = 0.24 ® Tndividual Modes Agr‘ee
Y. 50 -~ | 043:0.17| | ® "Naive" average:
e -0.72% 0.71 sin2peff = 0.53 + 0.05
K*K K° =@+ 0.58=0.13
BEENTETEESEEEY | N 2.6 o wrt charmonium

0 0 1

-0.5

more stats for by-mode
significant test

[V

B-factories Penguin T
average |

)
INFN
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sin2[3: prediction vs results

BABAR (380 fb™)

0.714+ 0.032 + 0.018

Belle (500 fb™)

S " 3 ,,,)
0.642+ 0.031 + 0.017 2 ¢ “tension™

More on Guido' talk

Average sides+e, 0.678+ 0.026
UT-fit prediction 0.759+0.039
1= 12

1

0.8

0.4

D.2

TTTTTIITPTIOI

-0.2
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‘D angle-view: sin20

A

y (¢3) B(d1)

A

(1,0)

sides + € +sin2p:a = (93.1+5.8)

Franco Simonetto INFN & Universita' di Padova




sin20. from b->uud "
W i
® Pure Tree : b U
¥ Ho g Vg 1 g B _ -i2a Vo

Vr.b Vn:f* Vud Vmﬁ - : U

® Penguin: another phase e <
X— X =X +tAx Ay
eff b— 7 4

® Ge‘r T/P from Isospin:
—A + — + A 00 — A +0

Jz

_A T + A OO = A -0 AV=AB St

V2

ae BE T8 E
BB - n’)—B(B —m )

D)

INEN ... and a similar triangle for p
L/ Franco Simonetto INFN & Universita' di Padova




(I{C/Sl[[ts “direct" CP violation

* sin20ceff.
e e A S v B s S R I S e
& R S R S

:° C_:--021+009+002 %
£ S _--060+0.11+0.03 !
T

T S =Y C..=-055+008+005

> | N S --061+0.10+0.04

"Direct" CP >5 ¢

s/2ps

30— | | ) | [
C_- 001+016+006 f P, A ;g

0 Tt

S --017+020+06 p p . o — T e
=) C --016+021+007 T

0.5— I
BELLE SJUE = 0.19+0.30+0.07
INEN A
C Franco Simonetto INFN & Universita' di Padova
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qnterpretation

® Differently from the sin 2 case, extracting a (and y) is
not straightforward

® Results from nn, pp rates and asymmetries (and pr
Dalitz analysis) must be simultaneously analyzed

® On the market :

® CKM-Fitter: Frequentist Approach
® UT-Fit : Bayesian Analysis (see Guido' talk).

(Also a diffent interpretation of th. errors )

Franco Simonetto INFN & Universita' di Padova



L : results

.é’ i - L A I I I
8 ooe| | o TN s o
% ==l B . . [ e B - np (WA) i
> | cdyesian. 'Frequentist:
£ | yih
3 oo [81-111] (95% CL] o a=(114. 52,65)"_ ]
Q : Q o : i
9 " 0'652 L CKMfit i ]
o - : no o meas. in fit‘_.f

0.002 04 f _

! 02 - :"-..‘ ]
O 50 Oofh& 50 4‘0'“7‘735]:#8(-)?-";-b—o' | Hgb 140 ‘;‘1‘26”-41“80

(x ‘degree)

Prediction from sides : 91.7 +- 0.59
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‘(D angle-view: ¥

(1,0)

® Prediction from all other constraints:
v = (63.3+4.9)

Franco Simonetto INFN & Universita' di Padova




Cpremise

® BABAR Physics book (Oct 1998):

"' Possibly the best tools to extract y are time-dependent
asymmetries in B_decays "
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Interference of pure tree transitions: D the princip[e

Cabibbo allowed

ViVl L

+ f_) C 0
B (! - U } D

Common fmal stafes: Gronau London Wyler
* CP eigen-states (KK, KKK, ...)

Atwood Dunietz Soni

* D° Cabibbo favored/suppressed (K n'/K'n")
e flavor blind (K, ' ) + Dalitz

ViV < X’

AB" > D K)o

ok (s
Cabibbo and color suppressed A<B K ) =R ei5e+i3/
e e T o A(B~ -D’K")
B+ ) .“\1\<( ]’ D <
e } K™ A(B" »D' K" ) i5 —iy
‘/cs‘/ub u + 0 -+ Tl e NC
: = A8 Tk )
A(B* = D°K*) < V.V o< A6 r, : color factor

0 : strong phase
v : weak phase
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Y: Palitz Analysis

o Exploit differences in DY -> K ' Dalitz plots:

A(B™ JocAp(m_ ,m, )""’"Bei(d_y)AD(er ,m_)

m_= m(Ks n*"")
A(B" )oc A, (m

+ M )‘l""Bei(éw)AD(m— 2y

f 3
L
AB) = 14,0k | t | +rgei®e D
I.ﬂlﬁ-“.;II“I"!-"..lll--.l‘-'l-l.-]l“ mj'_ o m-'l'_
Y xAg(m2-,m2+) x Ap(m%+,m2-) *

semitivity varies strongly over Dalitz plane
= model + mixture AD5S+GLW

Dalitz model from ~ 10° tagged ¢ -> D™ -> n* D° -> K_ ' (and c.c.)

)
INFN
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V: Palitz Apalysis

o Exploit differences in DY -> K ' Dalitz plots:

A(B Yocd(m_ ,m, )+r,e ™4, (m, ,m_)

2 /-
A(B Yoc A, (m, ,m_ )+r.e® ™4 (m ,m,) DasuRiRaEY
D R i o B D AR Rl

BOK. Nﬁg=331 17 o ~ Nsig=54ts
Purity=67% D*°[D°r%lK"  Purity=77% DPK*K®n] purity=es%
T T = T T

2 70
w

@
@ 50

0.1 0.2 90.2
AE (GeV)
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Overall y results

% Dalitz method: first direct measurement of y!

» Limits onr, from ADS,DGW help improve allowed bounds

» Of main importance to determine the actual value of r,

1-CL

Probability density

a4 w05 0 0.5 1 1.5 2
0

Bayesian: Frequentist:

) (83+19)° Predicted 63+-5 (77+31)°

l—/ Franco Simonetto INFN & Universita' di Padova




Summary on (KM (Constraints

® B-factories operations allow to constrain the UT from
different point of views:

Franco Simonetto INFN & Universita' di Padova




Summary on (KM (Constraints

» B-factories operations allow to constrain the UT from
different point of views:

Sides
- - = o
P n T
X Am, / / Amg
sides |0.188+0.036 [0.373+0.027 Akl _ A—m:
T Doy
[ T
0_
-0.5:_
AL
1 | | 1 1 | |
1 0.5 0 0.5 1
P
INFN
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Summary on (KM (Constraints

® B-factories operations allow to constrain the UT from
different point of views:

Angles

p

n

sides | 0.188+0.036

0.373+0.027

angles | 0.139:0.042

0.325+£0.022

18

0.5

-0.5

o E
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Summary on (KM (Constraints

® B-factories operations allow to constrain the UT from
different point of views:

Tree Onl

p L 1

sides |[0.188+0.036 |0.373+0.027 0.5F

angles | 0.139+0.042 [0.325+0.022

tree 0.00+0.15 0.41+0.04

-0.5

L,/ Franco Simonetto INFN & Universita' di Padova




(onclusion on (_(KIM (Constraints

Al

the processes

l=
1

0.5

-0.5

F Uit

A

-0.5 0

0.5 1

p n
sides |0.188+0.036 |0.373+0.027
angles | 0.139+0.042 | 0.325+0.022
tree 0.00+0.15 0.41:0.04
all 0.164+0.029 | 0.340+0.017

NN
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Rare [)ecays

® The Paradigm:

Search for New Physics contributions to processes
with low expected yield in the Standard Model :

D

Bt ety

B — sy

T e [Bye yeilll i

l—/ Franco Simonetto INFN & Universita' di Padova



short distance:

X ~ Am/T
y ~ AL/ (2)

long distance:

(Charm-Meson {Mixing

Standard Model: Beyond:
& W i Supersymmetry: Extended Higgs:

d, s, bk ¥ s b

0(10°)

e N.P.: X>5Y,

DU — -t ",__-.._ L
\
_3 _ _2 [ ] I [ ]
y ~AL/2T) O(18:2;.10%) CP violation
K
. o New Physics mixing predictions
Standard Model mixing predictions
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
1.00E+00 A 1.00E+00 +—+—+—++—++++++++++++++++++++++++++
100E01 11 3 5 7 9 111315 1A7 19 21 23 25 27 29 31 33 35 1 00E-01 1 e T
O-peE-92 il PTED ! f T '“T : t .
. TA . A Rt ) ‘ L] ] ‘
1.00E-03 + s ’ T B o 1.00E-03 | . R
> 1 ,00E-04 | X 8 o . 100E-04 |
% 1.00E-05 + po ’ s " o ~ 1.00E-05 + . T
1.00E-06 | o : 1.00E-06 T T T
1 00E-07 | o 1.00E-07 + I I
e A. Petrov, hep-ph/Q6d1 361,
INFN | 00E-09 and referendes thexemn
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Analysis of )° —>K't
Two paths to the "wrong-sign” state:
DO — K'n” (DCS decays) D° K
D° - D° - K'm~  (Mixing)

Power series expansion of the exponential decay-time
distribution, including mixing:

%’oce R, +Fy(1“1)+ +y (I‘ﬂ2

N =
DCS mterference mixing

X = XC0S0 + ysino
) ¥ = ycosd — xsind

(Leading terms only)

Strong phase 8 2 0 in SU(3) I|m|’r

C Franco Simonetto INFN & Universita' di Padova



(Evidence for (Mixing

Wrong-sign decay-time distribution

L DL L L L R L R B B BRI
#  Data

1600

4]
" 1

First assume no mixing: ::g:— E oz,

72 ’ o — isrecon. D -

@, o e—fr|: RD . \/MZ} o 1000 =Eamhinatn[rzal —
dt 4 % gooE @0 B L e No mixing fit
2 600 =

400 =

Mixing improves the 200E- E

description of the data

Residuals

X2 =(-0.022+ 0030+ 0.021%
y =(0.97+044+0.31%

hlllllllllllllllllll

-
INFN
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(Evidence for ([)° mixing

s

el T

(" )

hep-ex/0703036
540/fb

ycos® +(1- g)xsindbb

CP conserved : Y, = Y = = AT/T

5
10 ] DP—KT

w 0177

= 0.161
Py

2015

= 0.14

&

entri

0.11
0.10

0.09t

A B

) 0.13
0.12F

A e — L
D~KK, nn /| D"~k
decay time ratio

Yyop — 1.31-

-0.32-

-0.25

% | >3 ocevidence g5
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(_omparison of (Ba(Bar and ([3elle

CP violation

ACimuig b diand o — | ® Overall consistency (including Belle
Dalitz) depends on strong phase

® Overall good agreement

Belle KK,

z x 2| ® No hint of CPv from independent
: measurements of D° and anti- D°
100 Belle !(sml: <l ot/
: | Dalitz 3 (tag D**)
w95 00 05
x?/10%

® Results constrain N.P. models:

: g ,,
m, > 2 TelV
MSSM with & g alignment o q g
- NANSOANS
o g .3

Y.Nir hep-ph/0703325
Ciuchini et al. hep-ph/0703294
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A Tree Process: B" > 1" v

G2 2\ 2
B(B' —71iv) = TEEm? (1 m—z) f2 Vs> 8 = (1.0+0.5)107 UT— fit
v mB

£,=0.192+0.027 GeV(LOCD)

b "
® Two (and more) neutrinos: no kin. constraints W
® |ook for 1/3 prongs t decays on recoil of @ <

reconstructed B =>Dh/lv
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B(BT - 17v,) =

£,=0.192+0.027 GeV(LOCD)

A Tree Process: B* > 1" v

T
=
T T

G%mg
8T

m2\°
mg (1 N m_;-) f%‘vub‘zTB = Signal +
B

Events / 0.1 GeV

300

® Two (and more) neutrinos: no kin. constraints

® Look for 1/3 prongs t decays on recoil of B

reconstructed B =>0"h/lv Signal © €., GoV)

® Signal : small extra energy (apart t, B, )

Br(B—-1"~
Br(B—1~

v.)=(1.79+0.53+0.50)10™* (Belle)
v.)=(1.20+0.40+0.35)10"* (BABAR)

= — e ——— | " " ——
01 02 03 04 05 06 07 08 09 1

All Extra Energy (GeV)
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A Tree Process: B* > 1" v

T € G%‘mB 2 m?‘ ’ 2 2 =12
B(B — T 1‘/7-) — 3 m2 — —5 fB‘Vub‘ Tk
v mB -

f=0.192+0.027 GeV(LQOCD)
® Two (and more) neutrinos: no kin. constraints

® |ook for 1/3 prongs t decays on recoil of
reconstructed B »07h/Iv

® Signal : small extra energy (apart 7, B, )

Br(B—T1~ v_T)=(1.79iO.53iO.5O)10_4 (Belle) _

Br(B-1~ v,)=(1.20+0.40+0.35)10™" (BABAI ¢ |

= 200

% |oose constraints on SM Zgz; :

® . tight limits on NP =t
/—) 0 0 mmﬂm B0 100

INFN
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TOPICS.

*

U N e B T B

The Physics Program

The CKM Matrix and the Unitary Triangle
The Unitary Triangle by Sides

The Unitary Triangle by Angles

Search for N.P. & Constraints on the SM
Conclusions & Perspectives
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(_onclusions

® Beauty Factories successfully pursue their program

® Collider performances and detector results outmatch
expectations

® This notwithstanding
no crack in the S.M. (yet)

s However some "tension” (penguin vs free in sin(2f), V,, vs
sin(2B))

® Going to ~ double the available statistics in one year

® Stay tuned
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%)minosity: Cperspectives

PEP IT luminosity perspective

® KEK delivered 700 fb! to date J L dt (fb™)

® PEP IT will cross 500 fb™ by July
2007 (x 1.5 results shown here)

® By July 2008 ~ 1 ab™ /experiment
(x4)
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SO parameters from b »8y

& Parton-level :
o b ® b-quark at rest e Ey = mb/Z
\ ® two body decay
S
"'universal'’ , same also for b » u g O bmSP@C?:T’Ufln of E,, —
, £ P e BaBAR 5
v Real life : O + :
® b moves in the B-hadron s"E :_.—FHE -
b . et e — — E
® b interacts with light dof e F | LI ‘l_ :
® s hadronizes N\ <:§ Ié " B rest frame
non-''universal” Do bbb T
‘ T EGeV)
S
Compute SF from the (moments of) E spectrum in b sy decays:
£ y >

E(2): <E§/— <E§/> > NUWNEkin(b)’

)
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