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Energy Scan: Why?

* Opportunity to significantly increase world samples of Y(3S) and Y(2S)
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peak 0 = 4.2 + 0.2(stat) nb [ +5% syst | |l peak 0 = 7.3 + 0.3(stat) nb [ £7% syst ]
~120M Y(3S) [ 10x Belle, 25x CLEO ] ~100M Y(2S) [ 12x CLEO ]

« Enhance knowledge on spectroscopy
— Missing SM N, (nS), hy(nS)
— Look for surprises
« Search for exotic physics, like
— Light dark matter candidate
— Next-to-MSSM light Higgs
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CP violation in the SM

et q; = U, C,t
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(p.,n) ’

' A
\K<C B Apex of friangle BY
B~ v
cs —> T, PTT, PP d

0,0) 0,1)
o = n—P—y (B® mixing and b—u transition)
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sin23 from b — ¢Cs 1s a precise measurement
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g' 0 ]l . e _._+* l ‘? PRL 98, 031802 (2007)
Fﬂ_ﬂ‘:_ —

-3 5 —— 75 5 25 0 25 5 75
. PRL 99,171803 (2007) At (ps)

-n;At (ps)

S=sm2fF=0.714+0.032+0.018
C=0.049+0.022+0.017

§=0.642+0.031+£0.017
C=0.018+0.021+0.014

cos2f < 0 ruled out by several cos2f3
measurements
SM theoretical uncertainties and contribution
from NP via loop diagrams DCS suppressed
F. Martinez-Vidal. BaBar Project

Good reference to make comparison
with NP-sensitive modes
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sin2f3 from b —> s

SM contribution  Possible NP contribution
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V: the impossible made possible

t _ Common principle : D)= D")0+D( admixture
A(B- = DK )=V, V. _ |
Common final state& interference & access to y

23
x A (D°-D" mixing neglected)
Vo .J_O K 3 methods
o GLW ADS GGSZ
b e CP Modes DCS Modes 3-body: Dalitz
B “0)
O 3 K C D CP+ K'Kx'n D= K~ Suppr. | Kgt'a
o  CP K. K K D%+ Kx* Fav. | KKK
Interference . x.f C D" #, Koo, Ko’ :rfi' 2
¥ "E.',".x ”- ‘_.;E:'"_'
B 0 B Vﬁiﬂ i . .
H U K- « Theoretically clean (no penguin pollution)
W « 3 common unknowns (/ set for each mode)
_ (*) 0 _ " o
A(B~ — DK )=V, ¥V, > v weak phase difference
x A’ x/p Py te’Cer) » Op, strong phase difference

(*) A(B_—}E{*]HK-)
A(B-—D™K-)

> Ty ~0.1-0.2
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Y from Dalitz (Golden) method
arXiv:0804.2089 [hep-ex] submitted to Phys. Rev. D
[ B-—>DK- - B-—>D"K-

= 0.5
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xi x*i xsi
.| [T ] T ] I T o o J— .
I, ] y/$5=(76'3:)°(mod.180°) | BaBar, 383M BB pairs
T 1 e I ] r5( DK)=0.08620.035 30 evidence for direct CPV
[],8_ r L E.Dnmbined? i~.| FB{D*K}:0135i0.051 . h dB DK d
06 S _
z Belle, 635M BB pairs
0.4 0%
---------------------------------------------- ylp,=(76"1:+4+9)°( mod.180°)
02} ry(DK)=0.16+0.04+0.01+0.05
- ry(D+*K)=0.21+0.08+0.02+0.03
0750 -100 50 0 50 100 15 ' .
v (deq) ¥ W 08 5{DKJ=[136: i:i4iz3]o
5(DK)=(109'2)°, &(D' K)=(-63'3)°, §(DK’)=(104'5)° (R §(D"K)=(343'20+4+23)°
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o Number of Number of

Physies Areas Publications | ongoing analyses
The angle 3 31 14
: The angle o 10 8
CEM parameters The anzic v 0 :
Vi & Vi 15 19
B Physics Charmless B Decays 53 22
B Meson Decavs Hadronics B Decays 44 15
- Radiative B decays 18 11
Leptonic B decavs ] 18
Quarkonium 16 17
Charm decays 24 27

Charm — -
Phvsics D0 mixing and - 5
) CPV -
Lepton Flavor - 15
Tau Physics Violation _
: Tau Decays & 3 5
lifetime

ISK Physics 11 19

» Unexpected discovery of many new states:
- Charmonium (-like) States: 1, h,, X(3872), X/'Y/Z(3940), Y (4260) etc.

- Charm mesons: D’s, D,;’s
- Charm (double) baryon: Z_, Q_, A, E,

» Strong evidence of D%-D° mixing

Comision de Expertos, Madrid, 26" May, 2008 F. Martinez-Vidal. BaBar Project



DO-D? mixing and the SM

Short-distance contributions from mixing box diagrams in the Standard Model are
expected to be small : ¢

— b quark 1s CKM-suppressed
— s and d quarks are GIM suppressed
— mainly contributes to the mass difference

b, s, d U ¢

b,s.d

X= 0(10'5) or less i b, s,d ¢ i
ma — 1My
r=——
: oL : Iy +T
Long-distance contributions dominate but r PI‘ [ = %
. . -1
hard to estimate precisely T
— expect |y| <0.01 Standard Model mixing predictions
|X|~01_1|y| 1.00E+00 +H+—H+—+++H+t++++++++F++F++++F+
K JooE0f 1 8 5 7 9 11131517 19 21 23 25 27 29 31 33 8¢
f,”'"‘\‘ 1.00E-02 = T ﬁ =
DY ——l'-'-r—'|L - 0 1.00E-08 + = T&‘“ a " T S -
N = 1.00E-04 . : n
-t ] & 4
K = 1.00E-05 + pa a4 o
- PRy &
No CP violation in mixing expected in TODE-06 1 ]
: : . 1.00E-07
SM with current experimental sensitivity
1.00E-08 ﬁ
1.00E-09

An observation of CP violation in charm mixing with present

Reference Index

experimental sensitivity would provide evidence of New Physics
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: r - week endin
PRL 98, 211802 (2007) PHYSICAL REVIEW LETTERS 25 MAY 2007

(BABAR Collaboration )
Evidence for D°-D" Mixing

« Reconstruct Wrong Sign (WS) decays: D*+ —> D07z%>, DO —> K®7Z'_

« WS decays come from two sources: 0 L
— Double-Cabibbo-suppressed (DCS) D? decay: D" —>K'rx

— DO has mixed into D?, followed by CF decay: DO > D 0 > K +72' -

Discriminate DCS and mixing by Expected relative rates
e A : : DCS CF : DCS : Mixed
their different time evolution : :
1000:5:0.1

Also have interference effect: D¢

F 2 1

_ o — F1 2
»  Exploit different time dependence. Approx X,y <<lI: 2T
_ y
—I|D(t)) > f |ce L It)+ ————(Tt
dt[\ )~ f] K JR y() ()J
\-...\/.-/
' Interference Mlxmg R F(DO —> K +7Z'_) 310
x'=xcos0, Aysin _ = —<; 3.
_ ! D’ — D° relative phase P F(DO —> K )

y = —XxSl o kz T YCOS o Krx not directly measurable at B-factories
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: r - week endin
PRL 98, 211802 (2007) PHYSICAL REVIEW LETTERS 25 MAY 2007

(BaBAr Collaboration )
Evidence for D°-D" Mixing

» Analysis of the proper time distribution of WS events permits extraction of D? mixing parameters y’, x’?

1600 . wpata 3 L e ]
1400F- 2) Fs [ Mixing fit E o Best fit ]
® 1200E- Bl Random=, 3 20k o Bestfit, x’220 -
= - -Misrecon.D° - . n I
g 10001 Bl Combinatorial B + No mixing: (0,0) 7
,.E aﬂﬂ;— --------- No mixing fit —; - 10—_ N —QA ln _ 0 7 T
g 600F e o N0~ & ]
400 — =~ [ '=bLL= _ — |
200 1 > g 317x107(10) 2AIn £ =239
g ] - 4.55x 102 (20) B
- - - 2.70x10% (30) :
l.'ﬁ 50: _: _10 - 6.33x 10:5 (46)
» E . - 5.73x 107 (50)

.-E op - ‘ = Contours at 1o intervals =
E E E -20_ | | | | | | | | | | | | | | | | | | | | | B
-50[ - -1.0 -0.5 0.0 0.5 1.0

E N A = ] x2/10°
-2 -1 0— 1 2 3 4
t{ps) Rp: (3.03 + 0.16 + 0.10) x 103

x’2: (-0.22 + 0.30 = 0.21) x 103
y: (9.7+4.4+3.1)x 1073

The no-mixing point is at the 3.9 contour

Evidence confirmed by Belle and CDF
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Contribution to BaBar:

research group and short history

Members of the Group:

F. Martinez-Vidal (Profesor Titular, UV)

E. Graugés Pous (Prof. Contratado Doctor, UB)
A. Oyanguren Campos (13P-CSIC)

V. Azzolini (Juan de la Cierva, UV

N. Lépez-March (Contratada proyecto, UV)
D. Milanés Carrefio (Contratado proyecto, UV)
J. Garra Tico (Becario FPU, UB)

Membership since September’04
MOU signed by CSIC in July’05

Previous and current funding: _— - mwmw;;;;mmm
ter. eement cernin L 1/o¢
FPA2002-11468-E, FPA2002-11461-E tateral Agreement Conceming et b .7
(2004_2005) Participation in Common Fund (CF) P A%—' Wk /f/aﬁ
FPA2004-02829 (2005) of %j%%// il
FPA2005-05142 (2006-2008) BABAR Detector
N 1

Bilateral agreements with INFN and IN2P3




Contribution to BaBar: tasks

» Common tasks and responsabilities (2006-up to now)

— Silicon Vertex Tracker (SVT) comm1ss10n1ng (on hne operations). Since Apr’06 one person on

site (on-call) g Toplevel d BN
SVT Contreol & Monitoring ?xmmlﬁmmq

Top Level

@States I %HDIS | % Power I % Cool ing I % Background I

@Position | @Interlocksl § Honitoring I

Operating State: Runnable? (@

Injectable?Q)

Inj Request?(D)

Control Mode: Any Masks Active?(Q)
| Diode Thresholds: Diodes Injectable?o |

* Alarm and Interlock systems
* Maintenance of external components, cooling, power supplies, etc.
* Data Quality Assurance

— Data Quality Group (DQG)
* Run Quality Manager (on-site)
« Particle ID Quality Manager (remote)

— Off-line prompt reconstruction production (Padova Farm, remote)

— Improvements of SVT pattern recognition

« Active contribution to data taking (shifts)

Comision de Expertos, Madrid, 26" May, 2008 F. Martinez-Vidal. BaBar Project 15



The “core” Physics Analysis Program

Core phvsics areas
CEAM: Angle p
Measurements of Time-

Dependent CP Asymmetries and
direct CP asymmetries

Amnalvsis Channels

sinlffom B eeh’

cos2f from B — J/yK "™

G from 5 — D

B from B — D' DU

CEM : Angle
Measurements of decay rates,
TDCP asymmetries and direct
CP asymumetries

CKM: Angle y

Measurements of Rates, Direct
CP asymmetry and Dalitz
Analysis

Boar [rr.ra.a" 7" .Er KK

B — 37 Dalitz analvsis

B—po [0 0 .07 p".0°0"]

B Adrx

B — D" K" [Dalitz analysis. GLW, ADS]

B DULE

B DUy

CEM: Vi, Inclusive 5 — I (¥

B—DUp

Exclusive B > X v [B—71 lv.B—=pe lv..]

Loop Dominated Processes
As probes of New Physics

Radiative B decays:
Inclusive and exclusive B — 5} [ Rate, Ax...]

s TDCPinB — Ky [Probe of helicity of v]
Inclusive and exclusive B — &y [ Rate, Aca....]

Inclusive and exclusive B — 5/7/7[ Rate, Ay Azg ]
Search for B — 51

TDCP in Gluonic Penguin Dominated Channels:
B—K'¢ Ky, K'K'K~, K'z°. K'K°E
E'p, K'» K'z'2"

Charmless Decay Properties: Decay Rate, Direct CP, Polarization
B =TT Decays (po.dk ok op ek, )

Bona' ' nnnn.qn (for
B— o nK Kax 3K 3rx

SU(3) analysis)

Leptonic B and Charm decays:
B and D decay Constant (1LOC D)
Probe of New Phvsics

B —=rv,B"=lviy), B =i,
o =iy

Charm Physics 1) mixing and CPV
Rare Charm Decays (D — Il , FCNC in charm decays)
Tau Physics Lepton Flavor Vielation:

R -
r—=ll {x,

T Uy, er. In. Ig". IK",

Comision de Expertos, Madrid, 26" May, 2008

BaBar Internal Document #1228

BAD 1228 v5, October 12, 2005

BaBar Physics Reach Assessment

Editors: P. Burchat, K. Faccini (primary contact), H. Jawahery, G. Hamel
de Monchenanlt, Ir. MacFarlane
C:nmbutors M. Bona . Berryhill, A, Bevan, C. Cartara, D Dujmie,
& aham, A. Gritsan, 0. Igonkina, R. Kowalewski,

F. Mamnez—"- idal, .“I.sen B. Petersen, M. Pierini, C. Potter,

A, Boodman, F. Wilson, J. Wa

Charge

Crver the past several years a wide variety of new techniques for mea-
auring anglss and sides of the unitanty triangle and for searching for New
Physics deviations from the Standard Madel predictions have been devel-
opad. In addition, many of the techniques considered eritical o previous
long-term planning studies for the B Factories have now been applied to
data, thereby giving us a better understanding of systematic errors and
more reliable measurement projections. The full suite of current analyses
therefore provides a good guide for projections of the statistical and sys-
tematic errors that might be expected as data samples are substantially
increased over the coming years. In parallel theoretical work on improving
cur understanding of Standard Model heavy quark physics, as well as the
impact of various New Physics scenarios, has also made great strides.

Based on this improved experimental and theoaretical framework, the
task force 15 asked to update the projections of the physics reach of BABAR
assuming integrated delivered lumincsities of 0L5, 1 and 2 ab~!. This wark
will form the basis for understanding the impact on physics of continuing
B Factory operation through to FY2008 (when =21 ab~lis projected to be
accumulated} and beyond (up to 2ab=1). The task force should identify a
broad rangs of key physics benchmarks for projecting physics capabilities
with these data samples. It should alse lock at a few representative ex-
amples of plansible New Physics extensions of the Standard Madel, either
motivated by current discrepancies in B Factory data or by fundamental
interest in ssarches with improved sensitivity, to construct scenarios and ar-
guments for the impact of 1 and 2 ab~! data samples, taking into account
the development of similar samples from the KEK B Factory as well.

F. Martinez-Vidal. BaBar Project 16



Physics Analysis: vy from Dalitz (Golden) method
arXiv:0804.2089 [hep-ex] submitted to Phys. Rev. D

| B- DK - B >D"K-

= 0.5

. LI L +H
= -

0.5

o5 DOsKgm KKK | 0 DOSKartm KKK DK m'm
I A B T R R B I R BN B
-0.5 0 0.5 -0.5 0 0.5 -0.5 0 0.5
xi x*i xsi
.| [T ] T ] I T o o J— .
I, ] y/$5=(76'3:)°(mod.180°) | BaBar, 383M BB pairs
T 1 e I ] r5( DK)=0.08620.035 30 evidence for direct CPV
[],8_ r L E.Dnmbined? i~.| FB{D*K}:0135i0.051 . h dB DK d
06 S _
z Belle, 635M BB pairs
0.4 0%
---------------------------------------------- ylp,=(76"1:+4+9)°( mod.180°)
02} ry(DK)=0.16+0.04+0.01+0.05
- ry(D+*K)=0.21+0.08+0.02+0.03
0750 -100 50 0 50 100 15 ' .
v (deq) ¥ W 08 5{DKJ=[136: i:i4iz3]o
5(DK)=(109'2)°, &(D' K)=(-63'3)°, §(DK’)=(104'5)° (R §(D"K)=(343'20+4+23)°
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Physics Analysis: ¥ from Dalitz (Golden) method

* Original analysis published in

_Component R{a.c""m ) S{ane'™m] Fraction (%)
Phys. Rev. Lett 95, 121802 (2005), K*(802)-  —1314 £0.0l0 1141 £0000 G567 £ 2.8
based on 227M BB pairs SSE Ly, i W D W AR B DR R
S _ , C K£(1430)-  _1054 +0018 0036 0025 22+ 16
« Significant improvement in updated analysis &*(1680)- —145 010 —016 +010  07+1.9
- K (s02)F 0116 £ 0.004 —0.107 £0.003  0.46 + 0.23
arXiv:0804.2089 [hep-ex] g . - - - .
_ 40143000 026 +005 019 +0.07 < 0.05
submitted to Phys. Rev. D g f Q00840017 0001 +0.016 <0
_ B na; _ [ (770)" 1 0 1.0+ 1.6 |
383M BB pairs FRunl Run3) . w(782) 0031 £0.001 0042 £0.001 0.9+ L0
— Increased effective reconstruction f2(1270)  —0.550 £0.026 0.232+0023  0.6+£0.7
- i I52 £0.25 —01 04
efficiency (+30%) 5 VAR 4O g
_10.18+019 —39 +05
— Improved background treatment : —?31-7 iil' ﬁ'fl' il-"i
. 3y —1. .- 816 0.2
— Used for the first time D'—KKK o i o0 i
— Use of K-matrix formalism to describe 1"’: 1.9 +03 -06 +03
. & pro 9 02 2 8 0.3
complex i and K7 S-wave dynamics /12 | st
. b il 322 +0.18 0.27 +0.14
(first time) e —0.07 +0.03
. . T S-wave 11.9+ 2.6
M [ Gevjc 1,463 % 0,002
Most precise measurement of THTEE
x,=rgcos(dty) I (GaV/e?) 0,233 =+ 0,005
y.=rssin(5+y) i 233 1013
« Improves by a factor 2 previous errors R 1 Ky Swave
. dr _531 +0.04
— Dalitz model x2 smaller than Belle . 107 o1
r _18 +0.3

 Stringent constraints on 1y for DK, D*K
and DK* channels

Comision de Expertos, Madrid, 26" May, 2008 F. Martinez-Vidal. BaBar Project 18



Physics Analysis: D%-D° mixing

R , time-dependent decay rate

Wrong sign hadronic: D°—>K* 7 Wrong sign semileptonic: D?—>K*|-y
12 2 2 2
Rze_rt{'rDJrvTD’y’tﬂLx Zy 752} R:e_rt{l—l—RMtQ}, Ry = Tty
— +0.07
(:c’) _ ( cosd  sin (5) (x) Ry = (0.004Z¢ )%
! - .
Yy —sind cosod Yy ;..'I].[M.|....................|....§
CP eigenstates: D’—>h*h- u'm _§
R ~ o T(ltyop)t oozt : :
T 0.01 \ -
TK-—=n+t = ', -
Yyop = Yy Cos ¢ =~ — —1 o —+. : =
Thth— - B .
001 -
Yop = (1.31 + 0.32 0.25)% I -
' :_ = 1o
-1].03;— —3g
;:l. PETETIE EPEPRPETE RPN TN BRI BT B bkl

: : D0 G005 003 001 0 001 002 003 0.4
Dalitz technique DK h*h- X

R=e "4 4 e U9 Ao]? + 2e7 1 (cos(Tat) R(A1 A3) + sin(Tzt)I(A; A3))

Dalitz technique is the only able to measure directly x,y, with sign and w/o rotations
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Physics Analysis: D%-D° mixing

* As today, one of the main milestones of the experiment
» Apply all expertise from y analysis
— Leading the project, with close collaboration with INFN-Pisa and Cincinnati
groups
* Very challenging
— Looking for O(1%) effects
— Precise understanding of background and mistags
» Now ready (after >6 month of work)
— Stressing computing
» Time-dependent Dalitz fit, with huge statisticis (>500K events)
 Parallel processing (multicore machines and MPI)
* The bottle neck now
— Help from SLAC computing decisive
* So far, using Runl-Run5 data
« Targeting ICHEP’08, but more likely will fail due to technical challenges
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Physics Analysis:

D - K e v decay channel:

Semileptonic D decays

e Most precise measurement of the g2 dependence of f,(g?)

Phys. Rev. D 76, 052005 (2007)

20000 —— ————
;
75 tbl
-l e Data 8
= MC
15000 — € Sigll%_ll ) |
- M Peaking cc bkg
2 Non-peaking cc bkg
% TR 73 BB bkg 7
S 10000 | [ 85000 evts
= s om<0.16GeV |
2 ]
na lose
5000
0 R Bt et oo =
0.15 0.2 0.25 0.3
S(m) (CGeV/c?)
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2 D— Ke'v,
—— LQCD mean
5 LQCD Statistical

LQCD Systematic
* CLEO-c (This work)

a aBar

15

2 Goata
T F
1=
05
0 Il | L ] ] ] | L L ] ] | ] ] 1 L l 1 & ;
0 0.1 0.2 0.3 04
2 2 2
q(GeV')/M,.

Experiment mpole (GeV/ 02) Cpole
CLEO II1 1.89 +0.057 5 53 0.36 £0.107 357
FOCUS 1.93 +0.05 £ 0.03 0.28 +0.08 £0.07
BELLE 1.82 +0.04 £ 0.03  0.52 £0.08 £0.06

Prel. CLEO-c 1.96 +0.03 £ 0.01  0.22 £0.05 £0.02
Prel. CL.EO-¢ 1.97+£0.02+£0.01 0.21 £0.04 £0.03

This analysis 1.893 & 0.012 £ 0.015 0.36 £ 0.02 £ 0.03

Lattice: a= 0.50 * 0.04
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Physics Analysis: Semileptonic D decays

D —» KK e v decay channel: New at FPCP ‘08

ol - T ] 1 r T ] 1T T T T T T 1T T T T

= ok E
= 2000 E_ —] _-
27000 * data = e e
% signal 3 i
= 0000 [ BB - % 0.1 02 0.3 0.4 0.50.6 07 0.8 0.9 1 008060402 -0 02 0406 0.8 |
g 5000 ct ] ¢ (GeV?) o
v s 3

4000 —

3000F- =

2000F- =

1000F- =

(?98 1 1.02 1.04 1.06 1.08 1.1 1.12

my, . (GeV/ic?)

0—1 08060402 -0 020406 08 1

cosB,

Form factors parameters:

+ first evidence of a KK'S-""-

r =1.868+0.061+0.079 Lattice (2001, quenched): 200;que sl ecays é

d . o o 150; ® data B

r, =0.763%0.072+0.062 v=1.55+0.08-006 {@ e £

m, =2.30"% +0.21 GeVi/c? 2=0.98£0.09 % e M JTF ;

_ - OF wehads ’ F

4,(0)=0.605+0.012+0.018+0.018 My=242,416 GV F i i+#$i$$ﬁ§$*$**f$¢%%f**?
Ph.D. thesis J . Serrano (LAL — Orsay) A4(0)=0.63 £ 0.02 o e @oVRH
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Physics Analysis: Semileptonic D decays

D — ze v decay channel: |Ongoing | D s Kre v decay channel:

» D** > DOz*, DO>metv » D*> K me*v
230 fb' (Rund+5) — 340 fb-! (Run1-5) — ~ 300K
~ 30000 candidates (60% bkg) candidates (33% bkg)
T e AR AR AR AR AR REARN RARES AR AR AR R R e e a——————
I ] 40000 : A 13
w  8000F 35000 - wE G =
Q0 s .
*E 30000 . 0y E
g 6000 - : ]
25000:— - E
4000F 200002— —i
: 15000?— b —i
2000 10000 i— } 1 —i
oy sty e A T NN
5m (GeV) 007 08 09 1 11 12 13 14 15 16
Prospects: _ My, (Gevic2)
dl'(B — mev,)/dw Voo |2 (MB) i ? CLEO-c: 281 pb-! (2500 signal evts)
dl'(D — mew,) /dw |Vl CMp f_f?_’“ FOCUS: 18245 candidates (21% bkg)

It will provide a determination of | Vub |
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Physics Analysis: Inclusive SL B decays, |V |

m, = (4.59 +-0.04) GeV2/022
. 1 ] M 2= (0.40 +- 0.04) GeV?/c
;%aéa-M §§8p;birs Phys.Rev.Lett.100:171802,2008 Mt sohome

Kinematic region AB(B—X,In) Vil (107) Theory|1 Data Set and
A ( stat. sys. th.) A( stat. sys. th.) 3 overlapping phase gpace
4.27 + 0.16 £ 0.13 =10.30 BLNP - I
M, < 1.55 GeV/c? | 1.18 + 0.09 % 0.07 + 0.01 give 7 values for [Vub| !
X 4.56 £0.17 £ 0.14 £0.32 DGE  |All errors correlated!
Stat: 3.8%
P> 0.66 GeVic? | 0.95+0.100.080.01350 + 000 % 018 P20 PLNP |5yt 3,09
R Theory: 7 % (SF
errors dominate, mb)
M, < 1.7 GeV/c? & 0.81 +0.08 + 0.07 + 0,02+ 27 = 022+ 0.19 = 0.30 BI NP
%80 GaV2/e? 4.64 + 0.23 + 0.19 +[0.25 bGE
a4 = 4.93 +0.24 + 0.20 = [0.36 B )
e
in BLNP framework, experimental correlation Y (4S)

. agreement at 1 o level for the M, and combined (M,,q2)
. P+ differs from the two others at a 2.5 o level.

lepton momentum

= (P, t P,
M, = hadron system mass

The M, analysis Py
. largest portion of phase space q
. most precise determination of [Vub|

recoil

BLNP and DGE frameworks gives consistent results, within the theoretical uncertainty
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HFAG results are rescaled to
common HQE inputs:
m,(SF)=4.707+0.059/-0.053

Current Inclusive |V | measurements
BLNP - HFAG o

Vub|= (3.98 + 0.15 0.30 )X 10 5 M2=0.216+0.054/-0.076 GeV?
up|= (o. + 0. + 0. X 10"
P mb+theory BNLP + only b— ¢ | v moments
CLEO (E,)
Total Error: 8.3 % total 352+ 041 £0.35 =
BELLE sim. ann. (m,, q) :
- e -~ - H+O—l
+2.0gtat i2-5exp Exp. 3.9% 3.97 £ 042 £0.31 5
model 435+ 040 £0.33 e
i6-3HQE param io-48F form o BABAR (E,) |
+0.7sub sF £3.6matching Theory 8.1% 3.89 4022 £0.33 -
+1.4wa BABAR (E,. s7=)
. 3.94 + 027 £0.39 —
Use only the partial B from m, for the Breco . |
analyses as experimental correlation among ?ELLE (ix) ) |
the variables are not published 3:66+024 £0.27 |
[BA BAR (m,) ] ;
3.74 £ 0.18 +0.31 T
Average +/- exp +/-~ (mb.theory)
. . . 3.08 + 0,15 +0.30 9
“Tension” with exclusive decays: YFHdof = 6.3/ 6 (CL = 39 %) |
_ +0.58 3 OPE-HQET-SCET (BLNP) 5
|Vub| - (333i021 _0_38))(‘I 0 PhysRev.D72:073006.2005 :
mm,, input from b—|> cly mc:mems | | | | | LP.I?LJG?

.. Consistent with global UT fit '

[Vub| = (3.44+0.16)x103 [UTFfit] 2 4 56
IV [x107]
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SuperB Workshop VI

New Physics at the
Super Flavour Factory SuperB

IFIC, Valencia, 7-15 January, 2008

Goals:
- Sharpening the discovery potential of the Super Flavour Factory
- Simulation studies including detector response and machine parameters

P A—

Programme Committee: o Local Organizing Committes:

1. Bermabéu (TFIC) - Chair
F. Martinez-Vidal (IFIC)

A. Oyanguren (IFIC)

M.A. Sanchis-Lozano (TFIC)

D. Asner (U. Carleton)

M. Ciuchini (INFN, Rome-TIT)
R. Faccini (INFN, Rome-I)

T. Gershon (U. Warwick)

M. Giorgi (INFN, Pisa) - Chair P ——

M3 Teresa Andreu
Ana Sanmatias

D. Hitlin (Caltech)

J. Olsen (U. Princeton)
M. Roney (U. Victoria)
A. Sstocchi (LAL-Orsay)

e-mail: superb@ific.uv.es

tel: +34 963543091[43330
. ""uf

3 F. Martinez-Vid

| Orgamzatlon of the “SuperB Workshop VI”

Goals:

 Sharpening the discovery potential of the
SuperB Flavor Factory

 Simulation studies (detector+machine)

Working groups:

WG1: Tau Physics (including LFV
and Universality tests)

WG2: Charm Physics (CPV)

WG3: B Phenomenology
WG4:Charm Spectroscopy and ISR
(WGS5: Physics tools)

Proceedings

of
SuperB Workshop VI

New Physics
at the
Super Flavor Factory

Valencia, Spain
January 7-15, 2008 26



Proposed Physics Analysis Activities

Goal: Give significant contribution to the legacy results of the experiment in
some of the most relevant “core” analyses

1. Measurement of CKM angle vy with Dalitz technique (and combined)

2. Observation of D°-D° mixing and measurement of mixing parameters
with Dalitz technique

3. Charm form factors (LQCD)
4. |V, | (inclusive method)

«  Use full data sample with last processing (R24)
— Available by end of 2008
—  All results so far based on Runl-Run5 data
Run6 adds ~30% more data

—  R24 benefits from a significantly better tracking, adding about 15%
more signal, with less bkg (analysis dependent)

*  Finish and defend the 3 PhD theses of the students of the group

e  Put our hands in the Y (3S), Y(2S) physics
— In fact, we are already there...

Comision de Expertos, Madrid, 26" May, 2008 F. Martinez-Vidal. BaBar Project
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Testing lepton universality

Possible deviations from lepton universality are expected in some models beyond
SM, for example via the mixing with a light pseudo-scalar Higgs bosson

:
,

Fa y i Pt _.-""- -
i

[ b T~ T
— \,.A.,/'

Y ’*YAD, AP—[* |-
or
*NbY, Nb » A0 — |+ |- [1]

Nk is 'So: decay in pairs of lepton
prohibited by SM —»mixing with A

\ j,'a:""" N, intermediate ‘\‘E*
b state or bb continuum

[T M.A. Sanchiz Lozano, Int. J. Mod. Phys. A 19, 2183 (2004)
E. Fullana and M. A. Sanchislozano, Phys. Lett. B 653 (2007) 67

—~

Possible existence of a light AY Higgs boson not yet excluded (NMSSM, 2HDM)
— With tan  ~7+21 and m(A%~ 2m,~10 GeV: R, —1~0(10)%
* Previous measurements of CLEO (~1.2/fb at each Y peak: ~107 Y):

From cross-section

' i measurement on- and off-
Rir (l'l - H) P peaks.

Y(3S): 1.07 + 0.08 (stat) + 0.05 (syst)

Y(2S): 1.04 + 0.04 (stat) + 0.05 (syst)

Y(IS): 1.02 + 0.02 (stat) + 0.05 (syst)
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Testing lepton universality

« Large sample of Y(4S) at hand
— Exploit ISR production of Y (nS), n=1,2,3
— One may use yq to tag events (small efficiency ~10%) |
— Or study Y transitions like Y(mS) - Y(nS) ntn—, m>n \_ L _

* mtn— pair tags well the event (~monochromatic)
BR(Y(2S) —»Y(1S) nt+n—) = 19% BR(Y—II) - 2%
BR(Y(3S) - Y(2S) nt+n—) = 3%, BR(Y(3S) = Y(1S) nt+n—) = 4%
Y(4S) =Y (1,2S) n+n— has a tiny branching fraction

BR(T—Ivwv) ~ 18%

— Consider all cases [ = e, u,t ,with T—e/u v v (and other T decays)
— But Y(nS), n<4 production via ISR has small xsection
(15, 15, 30 pb, n=1,2,3): 100 fb-! at Y(4S) ~ 1 fb-! at Y(3S)
* Y(3S), Y(2S) data, very significant increase in statistical power

— Events identified with the same decay chain: PR, ) DN R
Y 3S)=YnS)trT, YinS)—~ - withn=1,2

&
Y25 —2Y (1S 11T, Y(n1S)—

— Analysis ~ same as at Y(4S) analysis, with some differences in cutsslight
correction of cuts

« Systematics to be kept under control
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CP/T/CPT tests and AI'/I' measurement
Look for New Physics signatures at GUT-scale (e.g. Quantum Gravity)

Measure corrections to ‘naive’ CP violating and mixing picture (CP/T/CPT violation in
BOBOar mixing and AI" effects)

Work initially motivated by:
« J.Bernabéu et al., PLB 464, 117 (1999): NPB 590, 19 (2000).
- V.A Kostelecky et al., PLB 344, 259 (1995); PRD 54, 5585 (1996), PRD 64, 076001 (2001)
- : : . 68% ?onfidence Le\?els - - PRL 92,181801 (2004)
121 *""E | crr.cPr violted § _crrceidolaed | | §oos PRD70,012007 (2004)
0'12; | 5 3 / \ T [ BABAR BAR
0.1F -g_E / \ g: o Relgpe
0.08F o 2 G ol & 1/ Runl+Run2 data
0'04: g / \ -0.1
0.02; ] { )
oF—CP;Fviolated E E -0.15-
Standard Model 4 -
Alcr:g"mvodormm/p'_” (2=0, Iq/p1-1=(25-65) x10") L .-0|.1_ Sy LI 'tll' Y B
.t .t . 1., ... Re(I";,/M,,) = AT/Am
-0.04 -0.02 0 0.02 0.04 0.06
la/pl-1

« Plan to update with final data sample

» Test T-violation using CP-eigenstates (instead of flavor-eigenstates) a la CPLEAR
J.Bernabéu et al.
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Project proposal: extension and staff

2 years funding: 2009-2010
(Intense Analysis Period)

Members of the Group:

F. Martinez-Vidal (Profesor Titular, UV) (EDP=1)
A. Oyanguren Campos (13P-CSIC, until Sep’09) (EDP=0.5)
V. Azzolini (Juan de la Cierva, UV, until Dec’09

N. Lopez-March (Contratada proyecto, UV) (EDP=1)
D. Milanés Carreio (Contratado proyecto, UV) (EDP=1)

Waiting for RyC applications:
* A. Oyanguren
» G. Simi1 (now at Maryland). If successful, EDP=0.5

V. Azzolini applying for postdoct at ATLAS
(doing our best to share BaBar and ATLAS activities)
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Project proposal: budget

Personal

Complementos salariales

Pequeio equipamiento

Material fungible (mensajeria)

Viajes y dietas

Varios
(Contribution to “OCF”)

Total costes directos

Comision de Expertos, Madrid, 261" May, 2008
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Project proposal: OCF FY07 and FYOS

BaBar Common Fund

Share and Invoice Caleulation for 1/1/08 Through 12/31/08 {Calendar Year 2008) Updated:
(% in Thousands) —_— CSC Model e
A B C ] E F G H 1 38 L M ™ 8] P Q R
Adjusted
Adjusted Net To
Computing Net OCF & Adjusted Net To Invoice
2008 rating  Contribut'n Computg CF Computing | Comput'g Revised Prior Yr Net To Invoice (ns | Change FYO 8
FHD 2008 CF hare Mo Tier A Ttl Without | Share With  Tier A Contribut'n (Cooked) In Kind NET to Pre (Credit) & Invoice Proposed in | (Current
Country Count  Fraction (%4) (KS) (K3$) Tier A Tier A Credit W/ Tier A (KS) Work Rec'd| Invoice | Payment | Prepayment | (FINAL) July) July)
Canada 12 3.7% 215 414 1219 14 1.4 102.6 56.5 46.1 - 46.1 114.3 (68.2) 3 4 2 k$
Canada Original Due (1) 1.5 81.5 - 81.2 56.5 24.7 24.7 65.2 (40. .
Computing Upgrade 414 414 214 214 213 215 213 49.0
China
JErance 8 5.5% 196.9 100).1 197.1 1.7 (236.2) = = = = 63.8
Frauce IN2P: (4) 24 7.3% 163.0 82.0 1458 42.8 - - - 48.3
France CEA 5 1.5% 17.3 51.2 5.9 - - - 17.6
(Germany 12 3.7% 414 122.9 214 5.6 75.6 101.2 (41.1) (66.7) 86.4
Bochum 1 0.3% 3.5 10.2 1.8 6.3 6.3 13.0 (6.7) (3.5)
Dresden i 0.9% 10.4 307 5.4 18.9 18.9 0.0 (24.7) (35.8) 8.0
iv. Dortmund 2 0.6% 6.9 20.5 36 126 12.6 (19.3) (6.7) 19.0
J Heidelberg 2 0.6% 6.9 0.5 i6 136 1246 45.2 18.9 (13.7) 28.5
Tmv. Karlsrube 2 0L.6% 6.9 20.5 3.6 12.6 12.6 39 16.5 28.5
Rostock 2 0.6% 59 0.5 1.6 12.6 12.6 13.0 (19.9) (20.3) 6.0 (26.2)
Jlaly T0 21.3% 241.7 717.0 1248  (264.1) (139.3) 335.0 335.0 335.0 501.5 (166.6)
o hlathoslands 1 T S 102 15 15 $.5 s P 114 2
Spain 4 1.2% 13.8 41.0 7.1 7.1 34.2 34.2 34.2 45.5 (11.3)]
Norway (2) 2 0.6% 6.9 20.5 3.6 3.6 17.1 17.1
JRnssia (2) 9 2.7% 31.1 92.2 16.1 16.1 76.9 76.9
UK 31 9.5% 107.0 317.5 55.3 - 55.3 264.9 264.9 - 264.9 432.6 (167.6)
Subtotal 170 51.8% 586.9 1,741.4 303.2 (547.4) (244.2) 914.8 150.5 T764.3 101.2 (41.1) 622.0 1,257.5 (635.5)
Us 158 48.2%|  1.073.0 545.5 1.618.4 281.8 2818 1,350.3 1,350.3
Total 328 100.0%|  2,227.5 1,132.3 3,350.8 5850  (547.4) 37.6 2,265.1 150.5 2,114.6
BABAR COMMON FUND INVOICING & PAYMENT RECORD 2007
( in thousands) Updated: Jan 11, 2008
REC'V -
COLLABORATOR SHARE INVOICE DATE RECEIVED DATE SHARE  Comments
Univ of British Columbia 5401 5 1/23/2007 54.1 5/14/2007
Univ of British Columbia-Computing 251 25.1 1/23/2007 - (25.1)
UK Rutherford Appleton Lab 3437 343.7 1 2007 3457 3/7/2007 - FYO7 . 3 6 2 k$
Germany Rhur-Bochum 5.3 6.5 11/7/2006 6.5 12/6/2006 - *1 ‘ ¢
Germany Dresden 253 500 11/7/2006 50.0 12/2006 24.7 |*1
Germany Universitat Dortmund 12.6 320 11/7/2006 320 12/6/2006 19.3 |*1
Germany Univ of Heidelberg 18.9 - - (18.93]*1
Universitat Karlsruhe 18.9 150 11/7/2006 15.0 12/7/2006 (3.9)]*1
Germany Rostock 126 325 11/7/2006 325 12/8/2006 19.9 [*1
IN2P3 - - -
CEA - - -
INFN 1st Installment 3172 180.0 2/7/2007 180.0 4/7/2007 (137.2)]*2
INFN 2nd Installment 137.2 10/8/2007 1372 12/12/2007 137.2 |*2
NI r A B -y g
: 36.2 3g.2 1232007 36.2 3/7/2007

Total 880.0 921.3 896.1 16.0
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Concluding remarks

« BaBar has been very successful in taking, analyzing and releasing many and
important results

« Unfortunately, abrupt and unexpected DOE decision has cut the Run7, where PEP-
IT was ready to double Y(4S) integrated luminosity

* In turn, we have large Y(3S) and Y(2S) samples (x10)

* The group of this project, even if small, has had and 1s having an active
participation in Collaboration activities with leadership in some areas

*  We would really like to conclude this participation in the best way, by
significantly contributing to the legacy of the experiment
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LEP shutdown Nov 20003 PEP-II shutdown Apr 20083
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Venue for the June 2009
. BABAR collaboration meeting

- Valencia
June 15th to 18th 2009




