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Summary:

W the physics per spectives:
e CP violation

@ the BaBar detector:
description and perfomance
? studies

W first results:
o validation of thetoolsfor the
sin(2[3) measurement
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CP violation in the SM

-> dueto having three quark families
1/2(n-1)(n-2) indipendent phases

1— 2 A2 A AX3(p—in)
V= Y 1—1x2 AX? O
AX(1—p —ing) —AN2 1
complex phase
unitarity
equation . . .
Vudvub _|_ Edp::b _|_ “dﬂb =0
1}
: A(p) 0
Vi s
V.V ViaVo,
ViV

B’ Jhy K
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CP phenomenology(1):
three kinds of GP

o direct @®in decay:

comparison of the decay rates

['(P — f) withtheir CPconjugated I'(P — f)

(P —f)—T(P —f)
P — TP —

Aasym

CPisviolated if Ageym # 0

or considering the A 1
decay amplitudes A 7

necessary:.
=> Morethan one amplitude
= pboth CP-violating phases
and non-CP-violating phases

case of BOto K1t
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CP phenomenology(2):

e indirect 2P in mixing
writing the eigenvector s of the hamiltonian

1 0 0
T R T )

_ 0w PO
== e P )

and solving the eigenvalue equation

= ¥ ') k" If CP
H A, — =T
‘E — = = |22 2 12 41 yjolation
p Hj- Mz — 512 In mixing

.;/Mﬁ \_D _/'-'— Mﬂ\
A

i,
= [12 )

(a) (b)
Inter ference between:

amplitudes with virtual intermediate states (M 1,)
and on-shell inter mediate states (I 1)
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CP phenomenology(3):

o 2B in interference
between mixing and decay

interfering amplitudes:

@ direct decay BY->f
wheref isafinal state for

both B and anti-B°

Q
g fCP 0 C 0
\ @ BY>anti-BY mixing
ED / followed by anti-BY->f

defining . EE
the asymmetry is Ap
A— (1 — |}\|3)cﬂ3(&m5t) — 28¥mAsin(Ampt)
1+ [A]2
SO

A A0  canbeasowith [|A=1, [JIMAF0D

golden channel J/y K4 only one amplitude

JImA = sin23
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Sin 23
requirements and technique:

Y{(45) — B°B° exclusive reconstruction

\ of the CP eigenstate

B x  B°— J/yKs

#=liag t=tep

Y45) B B* "
By=0.56 \
~— Az=fyc(At)—

~250 um

tag of the other B
(mis-tag rate ~25%)

@ high luminosity

e Az measurement (asymmetric collider)

@ excellent tracking and vertexing

e PID: g 4, K, Tt

@ neutral reconstruction and identification:

v 10, K °
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FPEP-I1

Ri T
PEPI |
asymmetric collider

@ Y (4S)
900GV e  — «— 3.1GH et

Low Energy Ring

BaBar Detector H'H

“Electrons

-,

High Energy Ring

first collision on 26" May 1999

achieved* design
luminosity 2010¥ cm?st 30108 cm%st
# of bunches 1658 1658
positron current 1700 mA 2140 mA
electron current 920 mA 750 mA
Lumi lifetime ~120 min ~120 min
sigmay ~6.10 microns ~ 6.65 microns
sigma x ~ 210 microns ~ 222 microns

*not all at the sametime

BaBar Recorded luminosity - 1888 + 2000

B000
7500 III,..«r'
T gg s EP'll [rfuiresd Luminiast y Fr
rra
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g:mnn |||I|S|IIIIS|EEE||E¥FI8I. 7
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3 2 2000 h e
=& 1500
1000 -
500 4+— —ﬁ ﬁ"_
1]

Diate April 25, 2000
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Lumi predictions:
going from 2.0to 3.0 1033 cm™s! (now to the end of thisrun)

= 10 fb! recorded by the end of thisrun

@ lumi taken/ddivered> 90%
@ dead time< 1%

BaBar "efficiency”
1.00 -

e SR T Tl it -ntinle’ et Bl
) ] nt mmgn ® - e
0.80 e .
,.0.70
20.60 —y—" _
5 0.50 e
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3 using mosk sensidue FIN diodes ne rthe IF

150 B -
E [ 1 theradiation dose received
- | = Dest Eudgst (1 KRidfMay i .
B [Ln mEmai w1 DY the detector iswell
g #..s‘ 1 below the budget
§ e (240 kRadlyear)
50 e .

|:| I 1 I L1 1 | I 1 i
1] a0 100 150 2on
Dawof Bun 1999
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BABAR Detector

1.5T Solenoid

| nstrumented
Flux Return

D ElectroM agnetic
% | Calorimeter

Detection Silicon
of Internally

Reflected vertex
Cherenkov |

light Drift Chamber
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SWVT Hit Eesolution we. Incadent Track Angle -

SVT E [ Low1 ZView  BABAR
[ ® Dat-Run7ozs i
a0 [ B Moot Caddo - 5F2 _.__'
- acceptance: : | -
20°<6, 4,<150° S G = = ;
- 5double sided layers o b
- S microstrips (deg)
- 143K channels Eﬁn ' Layer1-¢View  BABAR 1
- Radiation Hard (2Mrad) o Dih . Run7025 .
a0 [ @ Moot Caddo - 5F2 a
20 ——a :
: P - ;

- design resolution: T Ty T T
(deg)

15 pm @ 90°
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DIRC

144 quartz bars
1.7 cm thick
(in place since October)

10752 PMT in 6 m°
of purified water

0.14 X, @ 90°

Cherenkov R esolulion per Track for DIRC

20 =
py, | BaBar
200
180
160 i
1a0E Resolution: 3.0 mrad
120F
100
0
60F- Bhabha events
N
20F-
“:'I [ I T T N T A L] o pmimt o gt 1 ol
10 320 330 30 350 360
Cherenkov Angle (nrad)
T e
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EMC

- 6580 CslI (TIl) crystal (5760+820)
- material in front: 0.20-0.25 X,

- readout by 2 large area
photodiodes

- liquid source for calibration in
front of the crystals

expected energy from

™ M o Mety
¥ thetrack angle | Maze > 00 Me
200~
EMC Bhabha Clusters e BaBar
[ - 1900
1800 - 0 _
2 [ constent - 1674 | BaBar ook rmass = 134.9 MeV
Z1600 - rwidth = 7.2 MeV
L C - 1000 —
14001 Mean -
1200 Sigma  =002214 600
1000} =y
r Forward Barrel 200~
ﬂnn—_ :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
B oL 00E O L1z 014 06 L 0z 02x oM
6001 i 6 €V
400 _
ool 4 expected resolution:
F | | 6.5 MeV
n L L 1 1 1
06 07 08 09 1 11 12 1.3
E measured /E expected deposited
[ aanam
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(and fakerate
from 1)
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| nclusive Reconstruction

D" — Kt EaBar
-+ *“' TR0
DO->K 1t g0 f
2300
. . [ —
single Gaussian = 250 |-
+ 1st order polynomial E -
o200
E L
0=8.8 MeV '_E 150
E B
Jg 100
c N
“oEn B

¥
L% | * 1
1.82% 1.85 1.87% 1.9
300 . . . | . mikm) Gev /et

- | | K>

200 = -

double gaussian fit:

70%first gaussian
with 2.8 M eV
resolution

,_.
_
i

N(' 1) candidates/1.7 MeV

0.45 05 0.525 055 e ————
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J/Y reconstruction

BaBar
J[ JPP—}J,+[J.-

P
M
=
|'J_|_|_I_lII|IIII|II
——

ar

fap IIII|IIII|IIII|IIII Il

2.7 2.8 29 3 N 32
kMuon Pair Invariant kMass (GeY)

Data set: 1.9 fbL

O=15MeV

= (improved to 11 MeV
with the new alignment)
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19 May 2000 Flavour Physicswith BABAR 19




LNF SPRING SCHOOL MarcellaBona- INFN Torino

dE/dx (a.u)

Particle | dentification

dE/dx vs momentum

dE/dx El']#_ . AN | |
‘ . = L
In Dch - RN
momentum) & T T
o= TR e
morethan s e
30 1wk =
separation up E
to ~700 MeV T
from Dch RS
g¥
2
a0 L L
1 10
6 [ Track momentum (GeVic)
s0 [
o N and
_ Svt
30 N
2w o ~ 20 17k
[ separ ation
. @ 500 MeV
o b

1
1 ! p (GeV)
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P

n.iaa

0.z

£~ [mrad)

ny

065 H——

Momentum GV
- morethan 30 TVK separation from 500 MeV on

- K efficiency
within
acceptance

~80%

-0(0;) ~3mrad

impact on DY

= purity
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D with the DIRC
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Electron Pair Invariant Mass {GeV)

40 H -
2 bremsstrahlung recovery algorithm (+20% above 3 GeV)
gﬁl - IE.?I - IE.BI — IE.EII - IBI - IB.II -
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Composite with Neutrals

Invariant mass

from 1° pairs
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Semi-leptonic B Decay
BY->D"" e vq BR~0.12%

g €electron identification

@ Kinematic consistency with
missing neutrino

ﬂ1? I Oa | I I o lo olo al nlnnnul ol I I I I I I
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008 = v 5,0.000" 283°8,%8 1.0
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c% o ° uuu nusannnnzgnnnn n|:||:||:| ) ..
- B N unﬂﬂ ° A uﬂ:g:usn . o 7 (60 Statlglca.l
o -] o o addno o =]
L TR L A {1 significance)
':I15 [ o uﬂ:nEn:nﬂuﬂuﬂﬂﬂ a u ]
u =': o DE DDDEEEEEIEIEEQDE n;;nn 4
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B decays into charmonium

(L=2.2 fb-1)
BO->J/Y K ¢ w01 f :
8 ~50% .EE]J_DS B -

28+/-5 J/y K ; events | L]
|_>T[+T[' n— | — -

11 005 | - .
(expected ~32+/-4 ev) 01 F o | -
52 5.225 525 5.275 53
Al =FKp — ‘\/EXE(: Eﬂeum) Mp(GeV)
MB — \/Eﬂeum pEE
E Iﬂ;—
2t BaBar
2 14 -+
a4 r
E 12
Y hE Bo— JMKs
|
6
1
2
g ===t + + A
52 521 522 523 524 525 szﬁ 527 5286 529

Beam-Energy Substituted B Mas s (GeV)
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Event display: J/Y K¢ event
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N, /2.5MeV

Other B decaysinto charmonium

(control samplesfor golden one)

% 50F
e BaBar
g 40
s f B+— JYK+
z a0
L L=22fb™
20—
mf—
:.l i I e o :.:ﬁjrr'r P
2

221 02 523 524 525 5K 5.2 228 5.4
Beam-Energy Substituted B kMass (GeV)

5

EAE Aﬁ T ] 109 +/-“11 events
J I (expected: 122+/-8)
10 _
L=1.0fb1
| 1 BY->J/W K k*)
1“” ﬂ“ MFJIJET\M.S events
0

5.2 5.225 2 5.275 5.3

M, (GeV)
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Tagging
= the other B hasto identified
asa B0 or an anti-BO

@ lepton decays

e kaon decay products

e lepton-kaon

@ jet charge (no PID used)

to be evaluated the mis-tag probability for each method!

example
ot Of tagged
event in data

‘%e"e— - a

B—— X I
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Delta Z

first look with exclusively reconstructed B’s

signal

0 F BABAR
Ik P :
and i3
0* > E
JlLlJK 0 - o tho
0.2
5
- — MC
10 F
s b -|-data
/ 0.2

data/M C comparison:
distributions arein agreement
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Conclusions

PEP |1 isworking smoothly and routinely
® deliversluminosity > 1.7 103 cm2 5’1

design luminosity isexpected to be achieved by
the end of thisrun (August)

o BABAR hasalready recorded morethan 7fb™
(morethan 5fb™* since January)

@ validation studiesaregoing on to better under -
stand the detector, aswell as analysis studies

o With 10fb™! a first measurement of sin(2p) is

expected in the channel BY ->J/y K with an
uncertainty of about 0.3
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