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BELLE Physics Now

~ 0.2 [t} (today)
e Now = ~ (.1/fb, t = 6months from turn-on

* Spectroscopy
— Invariant masses

- B—=Dmn,D*1
 Inclusive lepton spectra
e DO lifetime

e T physics
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Invariant mass analysis
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Invariant mass analysis
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B~ — D’ (K n*)n” (and c.c.)
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Partial reconstruction of B—D* 7t decays

Efficiency of the full reconstruction is too small.

Due to kinematical constraints of 2-body decays of
B—D* Tt fast and D*—D Tt slow, momentums P 0 Pyiow Of
these two fast/slow pions (6 degrees of freedom) can

determine the event topology.

The angle @ between B—D* 7t and D*—D 7 decay planes is
determined by P juss Psow -

S(p fast,p slow )
W(p fast,p slow )
MC shows that Isl-w peaks at O for signal.

COSQ =
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B — D'm partial reconstruction

160 — — —
: wrong charge combination |
I 1 1 T l 1 1 1
B 120 {
160 |- - _
i 61 +/- 16 event ]
I excess [
120 T | !
i + + } ~ 40-
SrA .
. 80 — :
MC 'vch'tm- i + ' + , u r
Continuum + CcOntinTum J
+ all BB bigd 40 + ' ]
+ sianad B .
3(];‘1) i BB bigd- ]
[ [ - D*TE
0 _,-;_____________________________
0.00 0.20 0.40
P Is| - w

0.00 0.20 0.40

BCP3 at NTU December 3-7, 1999



BELLE

Lepton inclusive spectra at Upsilon(4s)

Muons
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DO lifetime

* Select DO(K 7t ) from charm (not from b) to
avoid b lifetime effect.

— Event shape variable R2>0.2
— 2.5<P*(D0)<5.3 GeV

* Select DO without D* requirement to gain
statistics.

* Select DO with D* presence to minimize
background.
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DO lifetime

Lifetime was calculated from flight
distance of DO from IP in the x-y plane.

_l_,={7(DO) - F(IP)}- P % ) =c1f3,)y

[ =£.mDo

Pol € Po s-10 %
I[P profile measured run by run. e
0,=~100¢m, 0 =5-10 4 m

*Resolution estimated event-by-event from
IP and extrapolated DO flight path. It is
about 60 1 m in flight length or 200 fs in
proper time.
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at BELLE
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BELLE Physics Perspective

* Sensitivity to CP Violation parameter(s):
sin2¢, =sin2f

— V:;th

o VuZVcd

¢, =T —arg

— Reconstruction of CP mode, in particular, J/ 9 Ks
* First step is to detect J/ ¢ inclusive
 Second step is to reconstruct J/ ¢ exclusive final states such as J/ ¢ Ks,
JJYWK=x K* (figures)
— Flavor tagging
» Tagging efficiency/Wrong tag fraction
— Monte Carlo estimation
— Estimation based on flavor specific decay modes (figures/tables)
— Sensitivity estimates
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B Candidate Energy (GeV)
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* Tagging algorithm
— Sign of high p*(>1.1GeV/c) e or U
— Sign of (the sum) of Kaon charges

K‘.
b C—3S
!i-
12

* Expected performance based on the full simulation

Efficiency(%) | Wrong tag fraction (%) | Effective efficiency (%)
Lepton | 12.2 8.2 8.5
Kaon |29.0 16.6 13.0
Sum 21.5
e w < (= ebw)a: g
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A tagging performance study using D*1 v

* Identify the flavor of one B by reconstructing
B° - D" ¢*v and B - D ¢*v  then look for a lepton
or a kaon.

* See how often we get right tags:

S” =(1-w)S +w0
0" =wS +(1-w0)0

= 0.172 £ 0.010 (PDG)

mixing parameter Y, = S fO

S(O) = number of true pairs of same (opposite) flavor
S (0 )= number of observed pairs of same (opposite) flavor
B Sobs _ xd N

W = L N=S+0=8"+0"
(1 - 2Xd)N

e Results based on ~0.1fb-1 are consistent with our
expectation.
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B—=> D*;f};) - E‘ﬁ:“f*b

6@ — K7 and K77” mode mOEr) m (K12
60 'm(Klﬂ) s:gﬂolI ) |ln(K1lt) hu?herlbanfl
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Lepton Tag 6 1 3 0 8+3 [32+25| 3+3
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Sum 34 6 15 3 J|ar+5([21+11][14410




B > D" 1%

YK nm mode
7 r | pt‘onTog-
6 |
5 | |
# of sig - 4 r .
3 ey ]
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o
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OppoSite Flavor | Same Flavor | € (%) |w (%) | cer7 (%)
Lepton Tag 9.9 + 3.8 39+26 |11+3[(18+5| 5&%5
Kaon Tag 29.2 1+ 8.4 6.5+ 58 [(284+4|/24+10| 2611

Sum 39.1 + 9.2 10.4:1:6.3]38:!:4 6+8|30+13
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Tagging study based on ~0.1/fb data

e ~122D*1v events (D— K, K m0)and ~127 Dl v events
combined: Very preliminary

Efficiency(%) | Wrong tag fraction (%) | Effective efficiency (%)
Lepton | 10£2(12.2) |[23%15(8.2) 3+3(8.5)
Kaon |30%5(29.0) | 10=%*8(16.6) 19%+7(13.0)
Sum [40%3(41.2) | 13%x7 22+8(21.5)

* Consistent with the expectation (with limited statistics).
Numbers 14 ( ) are MC values.
n
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Belleo (sin2¢p1) errors for 100 fb-1 (estimates based on GEANT simulation)

CP mode BR CP mode Signal+tag Bkgd/Signal o(Z2) CP reachAnalytical
x10-4 Rec. EFF events um  Stat. Errastimate

J/V (1+1-)Ks(r+n-) 3.3 cé:P 668 0.01 100 0.10 0.09
Y@2s) (l+l-/VYrr)Ks(m+ 1.6 . 32 160 0.14 100 0.22 0.19
xcl(¥Wr)Ks(m+n-) 0.9 0.29 106 0.17 100 0.28 0.23
neKx n,4x, 4K)Ks (+x 3.1 0.22 200 0.39 100 0.19 0.18
conb ined 0.08 0.07
J/V (I+-)KL 4 0.23 590 0.62 100 na 0.12
J/V (1+#19)Ks(mr+x-n0) 13.2 0.13 100 0.72 100 na 0.27
Dte+Doke— 9.7 0.03 50 na 100 na

J/V (I+19)Ks(mx0x0) § 1.2 0.15 120 0.12 100 0.20

Note: Total effective tagging efficiency=(1-2w) "2eff~0.22 with |eptons and Kaons (GEANT results)
Note: For analytical estimation on stat erors, we used 0.54 as dilution due to vertex resolutions.
Note Y :J/¥ (I+I-)Ks(xO0x0) is done by parametrized simulation only.

Belle o (sin2¢2) errors for 100 fb-1 (estimates based on parameterized simulation)

CP mode BR CP mode Signal N/S CP reach
x10-4 Rec. EFF  events Stat. Error
(No penguins)
n+n- 0.13 0.43 283 0.14 0.15
p+n-/p+n- 0.60 0.33 1000 na na
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Conclusion

e Physics analysis 1s on the way with the 1nitial
0.1/1b data. 2!p5"

o ~1J/% (ee/ 1 1) event per -63#b data

* Statistical sensitivity of 5 sin( 29,) = ——2
1 : Ldt
1s expected from charmonium ,/1 go —,

+ Ks events.

e Efficiency/wrong tag fraction from the initial
data are consistent with our expectation.
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