A beautiful surprise!

To be compared with:

In 50 pb~1 we expect:

> ~ 0.5M DO—K-rtt +Fixed target experiments:
> ~ 44K DO—KK E791 200K fully reconstr. D
» ~ 16K DY—nn FOCUS 1M

> ~ 150 DO—sK+ SELEX almost barions

¢ CLEO (similar statistic to FOCUS)
+ Belle and Babar (better statistic)

Even with a VERY low luminosity we can measure:
» charm meson cross section

> CC Cross section

» DO9-DO mixing

> cc/bb cross section

Donatella Luechesi
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Beauty reconstruction:

B*_, DOt DY K1t

—~

il

5 805 81 518 B2 B2 B3 535 54 8548 BS
B Mass [GaVic

Donatella Lucclesi

S=24+5 events
B=19+4 events

S/B~1.3
0=11+3 MeV/c?

Signal compatible with expectations
=» SVT efficiency 0.70 instead 0.95

=» SVXII coverage from 0.30 to 0.60
=» Reconstruction efficiency 0.50

We may expect improvements
on all this sources of inefficiency

by now
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Towards B,: D . *—¢m* reconstruction

|Mass distribution for ¢ mesonl Nent = 1207884

I ~ ven
e ~200 events 300, events

\J

LI +

+ ¢ 44 ) g - o o 2

+ L ' Hﬂﬁ’““’* mﬂ"“ |Mass distribution for D} g meson with higther " Prob Nent = 1286264
4

Cleanest decay: o R

@ 2.5 I\&ev/bi,g
Tt

- = RMS = 0.07533
- ' 5100
D + + K+ K._ " = Under = 1.282e+04
_%q)n_ (I)% " % Over = 2001
- L B +
1000: . %0 S% q)TC
F - ¢— KK

2 tracks Pt>2 GeV = “émmieiinf
|d[>100 mm '
3" track Pt>0.5 GeV _
Lxy>0
1.01GeV<m(KK)<1.035 GeV

40

Here in Padova we are working on it and
also D_* - f9(980) e

Donatella Lucchesi 23



Towards B,: D.*—K*K* reconstruction

Less clean but with higher Branching fraction
2 tracks Pt>2 GeV
|d|>100 pm

d Chi2 f=r1di.= 119.3/85
3 track Pt>0.4 GeV .
i — _ 1.965 + 0.0014
ny>50 |J,m ” i 3 pb 1 EE — 0.009972 + 0.001887
2 600 p3  =8.124 +1.171
= - 4 =1.996 +0.0486
831<m(KT[)<961 MeV 2 EH. Es - 0.03446 + 0.003823
T 500 T|l m | p6  =0.001166 + 0.04828
several angular cuts g R MBS
L’ § R = H}HH#PHH b .l J} | MJ:-}} |
: . = i L T £ U ISV U N
“ 1200[- © 3001 ' Pyl
=" 2 200/ e :’ﬁﬁﬂ—ﬂﬁtf
& oool- 5 ' *
8 £ - = -
E ool - 100
é 4°°_ P AP (R IR NRVRN CAPUINS I SHSPRN NI SRS
2 200 - 1.7 175 18 185 19 1.9 2 200 21 215 22
D_....|.........|....|....|.... N@I:Qmass,ﬁe\ﬂcﬂ
0.6 0.7 0.8 0.9 1 11 1.2

K mass {Gev.-‘cz}
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The future: B. , mixing
S V Am

" - d d
g wanss’ By measuring both: ——oc

DELPHI }_Q_._H 0.496+0.026+0.023 ps V A
{4 analyses) tS

S
0.44420.028+0.028 ps’™
OPAL H_,_H 0479+0.018:0.015 ps™* . . . ]
e BAsIC INgredients:
H),033+ ps

ww'| 1 |wsmwe = Reconstruct decay time

{2 analyses)
BELL] 0.463H0.008+0.016 ps'l )

Average of above H 0.489+0.009 ps
after adjustments

Jesan g s’ Sig(AM)=V(NeD?/2)e~@mso)?/2y/(S/S+B)
sl ™ Proper time resolution:45 fs achiavable

04 045 05 055

fropsang Ay ' with fully reconstructed decay

Am>13.1 ps™t
X .>19.0

Dondtella Lucchesi 25
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The future: B. , mixing

Tagging figure of merit: eD2 Ongoing calibration on
Method Run!|  Runll lepton+SVT track

SLT 1.7% 1.7%

JOT 3.0% 3.0% f = =+ T5kevents (Run lla
(= 18 3 1.9k events (50/pb)
SST 1.0% 4.2% Z g CDE
OSK - 2.4% N
Total 5.7% 11.3% & 1o B . 2fb?
Decay Channel  N(2fb™2) 10| B e
B, - DT 37K p e ‘
B. - D Tt 38K v
4
B, - DD, 2,5K 5
2 =[P B S 0 20 '4|[:|' 680 80 195”._120
Bs - DS*DS* 5,2K B. mixing parameter, x .

Donatella Lucchesi 26



Which 2P measurement in B hadronic decays?

Vig Vas Vo 1-A22 A AN(p-in)
CKM  v_v_ Vv, = -\ 1-A22  AN2 unitarity
Vi Vi Vy,  AN(1-p=in) —AN? 1A N 1
n
v, (P.n)
y WCB (x th
1. B - D_K* AV
2. B_—>DOK_ - p>
3. B9, h*th-

BO- 1t O sin2(B+y) (=sin2(a) if a+B+y=T)
but "penguin pollution" can be large

Donatella Lucchesi 27



B%.—D, K+
R. Aleksan, et al. Z Phys. C54 653 (1992) proposal:
B, —»D. K+ B®.—D*K~ time dependent decay rate

Ap|2eTst :
(B! - D, k%) = |_I|£—{{1 + |As]%) cosh(AT /2) + (1 — | Af|*) cos(Am, t)

—2|Ay| cos(d + y)sinh{ AT, £/2) — 2|)s|sin(d + ) Hin{ﬂm,,t}},

2 T4 }
(B - DYK™) = Er'rlh—{{l—l-|AII2}umh{ﬂPHt;’2}— (1 = |As12) cos(Am, £)

2
—2|Ag| cos(d — v)sinh({AT £/2) + 2|A|sin(d — ) :-;in{ﬂm,,t}},
_ A |2 s Best case:
I'(B? - D; K*) = IT'{U + |Af]?) cosh(AT2/2) — (1 — | Af|*) cos(Am, t) 2—fold ambiguity

—2|As| cos(d + y)sinh(AT £/2) + 2|As|sin(d + ’r}sin{&-m,,t}}1 AM. t00 |arge
S
4—fold ambiguity

2 =I,t
E‘rlﬂp—{{l + Mflg}umh{&rﬁtf'fz} + (1 - MHE}{:UE{&mﬁt}

—~2|Ag| cos(d — v)sinh(AT, £/2) — 2|A ;| sin(d — «) Hin{&-m,,.t}}.

(B - DYK™)

_ AT too small
Theoretically clean 8—fold ambiguity

Reasonable Branching Ratio(0.2,0.1x1073)

Donatella Luechesi
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B0 D, K+

Two track trigger: N~850 events/2fb~1

Difficult background separation = E
S/B=1/1(physics) Bl
S/B=1/3 -1/10 (combinatorial) ﬁ: \

0.3 S/B=1/6 o

Ds K mass
0.6

error sin(y+9)

S/B=1/1 Need time dependent analysis

Need tagging: cD?=11.3%

0.4\

0.2

R,
B

0

2000 4000 6000 8000 _
N —> Pre—tagged signal events
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B- —»DYK-

Atwood,Dunietz and Soni Phys. Rev. Lett. 78, 3257 (1997)

a=B(B~ - K DY) d(fi)=axe(fi) +bxelfi) +2/a x bx el f1) x e(f1) cos(€1 +7)
b=B(B~ - K~ D")

e(fi) = B(D® —+ f1),
c(fi) = B(D" = f),
d(fi)=B(B~ =+ K~ f1),
d(f1) = B(B* = K*f1),

o f2) = B(D" —+ f2) d(fi) = a x e(f1) +b x e(fi) +2y/a x bx c(f1) x c{f1) cos(é1 = 7)
o f2) = B(D" = f3)

d(f2) = B(B~™ =+ K~ f5)
d(fz) = B(B* = Kt fa) d(fa) = ax el fo) +b x e(f2) + 21/a x b x ¢(f2) x ¢(f2) cos(éa — 7)

d(f2) =axc(fo) +b xe(fo) + 2\/& x b x e(f2) x e(fa) cos(€2 +7)

No time dependent analysis

No tagging

Two tracks Trigger: ~130 events/2fb~1
S/B=1:9(physics)

Sy~15° IF:

1. combinatorial background negligible
2. B(B* - K*DY% known at 20%

Donatella Luechesi
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