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Outline

The Belle detector — The Belle T(55) sample

Three dominant B2 modes
BY — D=7t
B — Dg p*
BY — D; p*
CP-eigenstate modes
B2 — J/ym
B — h, W) =1, K

Conclusion
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The Belle Experiment

. Cherenkov
The Belle detector S‘fg’r“'a‘“d n=1.015~1.030

» Located at KEK B factory Cd&!’l)
(Tsukuba, Japan) 16%

> Large-solid-angle (~ 92%)
» Efficient particle ID

TOF conter

(p, %, K=, 7y, 1, e, KP) il
» High luminosity S
— -1_-1 mu jon
(pmm=pih=s.) Falyr DSSD 4715 1yr. RPCHFe

&
o
]

BB Babar, PRL102, 012001 (09)3
BB BH, BB 3

> Data taken at T(5S5) (v/s = 10867 + 1 MeV) 18
1

» World Largest sample: 14— .
1.2+
> ~23.6fb~! (06/05 & 06/06) — this talk  }(4S)
> Total sample: ~ 100 fb—! (up to now) osf
> T(5S) is above B?B? threshold o2t] T TINGES S8
Study of B2 meson possible ! S IRT 05 I e
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taken below open-beauty threshold

Physics at T(55): B? production

> bb cross section: subtraction of data

(done in PRL 98, 052001)
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Physics at T(55): B? production
> bb cross section: subtraction of data

taken below open-beauty threshold Hadron

(done in PRL 98, 052001)

resonance data
(1.86 /fb)\ B, B, B

4

''''' r Y(5S) and continuum

+ n,

Fox-Wolfram R2

...... L @ZJCVC@ ont un

oo |-
wow - \
=

continuum data
2000 (scaled)

3 TR T v T 2 ”'\
R2 @ evenss
> f; = Npo/Nyp: inclusive method:
T(55) data Model dep. estimate T(4S) data

N e G TR e TR ———
5 B(Y(5S) = D:X) = £ x B(B: — D:X) +(1 - £) x B(B — D:X)

In 23.6 fb™': Ngo =2 Lins - o(bb) - f; ~ 2.8 - 10°
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Physics at T(55): B? production

> Observables: (2 x E} = /s)

» Beam-constrained mass: My, = 1/Eg‘2 — pgoz
s

> Energy difference: AE = E}, — E

> T(55) — BIB:, BXB?, BYBY: 3 signal regions in (My., AE) plane:
& 5.44
S 5.42
% N
9 5.4
25.38
= 5.36

5.34

5.32 _ 0

S il e DA Sl farge = (90.1738 £0.2) %

-0.3 -0.2 -0.1 0 01 02 03 0.4 e
AE (GeV) (Belle, PRL 100, 021801, 2009)

T T T T T I T T AT

» Signal yield extraction: 2D unbinned minimum likelihood fit
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Why dominant B? decay modes?

» CKM-favored modes provide a lot of fully-reconstructed BY.
It's useful for:

» Measurements of specific modes (absolute B.F.)
» Measurements of BY, B properties
(comparison between B° and B? is theoretically interesting)

» Measurements of T(55) — Bs*) ) properties.
> Results with only ~160 B — D77+ events:

(Belle, R. Louvot et al., PRL 102, 021801)

v

the world's most precise values for B(B2 — Dy 7") and m(B;)
the second most precise value for m(B?)

fgegr = = N(B:B;)/N(B BB )) ~ 90% measured with ~ 4% precision.
the first measurements of forgo = N(B:B9)/N(B B and
fosir = N(BYE)/N(BLVBL)

v

v

v
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Observation of B? — D 7"

Shown for the first time

U oof Bi By PrO]. Belle preliminary 23(6 o'
>
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* D%
swnal(B B¥) = +
S 20f
B = D;7F <
L Ews
AR g
o Lo u>4‘0 sC
SRS : ks
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Ng (GeV/c )
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Il

53362 6i 0 01 02 03 04
AE (GeV)

o

I
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» Contamination from B? — D7t and BY — D; p™
> N(B;B;) = 53.4139%3(stat. )+2 t(fit) events (8.40)
» B(BY — D ~nt) =
(2 4703 (stat.) + 0.3(syst.) £ 0.4(f; )) x 1073
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Observation of BY — D_p*

Shown for the first time

B; proj. Belle prellmmary 23p fo !

L
3

blglldl(B*B*) gao

— 5.44 2 8:
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» Contamination from Bg = )
> N(B;B) = 87.11137(stat. )+4O(ﬁt) events (10.10)
» B(B? — D p+) —
(8 5713 (stat.) + 1.1(syst.) £ 1.3(f )) x 10-3

R. Louvot (EPFL) Bg decays at Belle EPS-HEP 09 8/15



Observation of BY — D}~ p*

Shown for the first time

_ N:“’B\*l}tproj. Belle preliminary 2356 fb
signal( B’ BY) 3
—~5.44r " :
2 L = ' s
§ 5.42 5
\-:)538; 1 5 — e 8 s Z«
8 E ] s e M, (GeVic?)
= 5361 , S s
g ° 8 - . [G] )
5341 o - g1
C S 12F
5320 . 3 IS 5
-, . Bell‘e_prelrm‘l_naly 23‘.6 tb_ % 8
5':—3'0.3 -02 -01 O 0.1 02 03 04 i
AE (GeV)
9

N(B:B;) = 73.77133(stat.) + 3.7(fit) events (8.60)
B(B? — D~ pt) =
(13.0t22‘_?{(stat.) + 1.7(syst.) & 1.7(pol.) & 1.9(fs)) x 10~3
pol.”: error from decay polarization uncertainties
Enough signal to measure helicity amplitudes (will be done)
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Why CP-eigenstate BY decay modes?

» Charmless BY — K*+K~ decay
> may be sensitive to NP
London & Matias, PRD 70, 031502 (hep-ph/0404009)
» can measure CKM-angle 7 via comparision with B® — 7+~
Fleischer, PLB 459, 306 (hep-ph/9903456)

> Generally, CP-eigenstates final states (like BY — J/ym)
> are useful for CP-violation parameters (8s, Al's/Ts, ...)
Dunietz, Fleicher & Nierste, PRD 63, 114015 (hep-ph/0012219)
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5;;5'..- N “VB;B;‘* E
b, 121+38E
-04 70‘ 3 VD‘.Z 0‘ 1 ,‘g 0‘,] 0‘: R ‘Geﬂ\‘/zl
» 1 — v~ channel (5.90)
B (B2 = J/wm) = (344 £ 1077
> 1 — 7’77~ channel (4.00)
B (BS g J/z/)n) = (4.60 +2.06%%
» Combined

Observation of BY — J/vym

BY —J/yn (n— 1)

Contrlbutlon to I\/Iorlond QCD09
B Hf/wn n—ntn )

Projection in B*B* box:

Events/(16 MeV)

7E Belle preliminary 23.6 fb~!
:g BY — J /yn (Combined)

P 0 01 0z 03 04
AE (GeV)

Belle preliminary 23.6 fo~!

Events/(4 MeV)
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o s o e s s [ 2 8 | OO
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M, (GeV/c?)

B (BY — J/un) = (3.60 +0.95435%) x 10
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events per 5 MeV/c2

BY — KTK-

Shown for the first time

» Observation of 23 B? — K+ K~ events (5.80)

Belle preliminary 23.6 fb~!

B — KtK—

Belle preliminary 23.6 fb !

g.) — KTK~

H i

0.2 -0.1 0] 0.1 0.2

— ) ) )
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events per 25 MeV

Aemt =il | L L) L LU WL B

5.365.38 5.4 542544
M,.(GeV/c 2) A E (GeV)

B(B — K'K™) = (3.87584+0.7) x 107

CDF: (3.3 0.6 +0.7) x 107> (PRL 97, 211802)
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events per 5 Mevic2
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BY — htrm

+ _ + +
hm=7n",K
Shown for the first time

Upper limits (90% C.L.) for suppressed decays:
» B(BY — Ktm~) < 2.6 x107% (1.20)
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events per 5 MeV/2 &3

BY — K°K®

Shown for the first time

— K9K%) < 6.6 x 1075 (1.20)
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Conclusion:

> In 23.6fb~ ! of T(55) data: new results:
» CKM-favored (First observations):
» B(B? — Dy n') = (2.47%5(stat.) £ 0.3(syst.) £ 0.4(f)) x 10~°
» B(B? — Dy p*) = (8.5773(stat.) = 1.1(syst.) = 1.3(%)) x 107>
» B(BY — D~ p*) =
(13.0153 (stat.) + 1.7(syst.) £ 1.7(pol.) £ 1.9(£)) x 1073
» BY — CP eigenstate + charmless decays
B(B) — J/vn) = (3.69 £ 0.957%%) x 107* (First observation)
B(B? - KTK™) = (38743 +£0.7) x 107°
B(B? — ntn™) < 1.2 x 107° (90% C.L.)
B(B? — K°K®) < 6.6 x 107° (90% C.L.)
B(B? — KTn7) < 2.6 x 107° (90% C.L.)

vVvyVvYyywy

» 100fb~! of data are now available
> Better precision expected
> A lot of new interesting results!

Thank you.
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