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Introduction.

First Belle results at Y(55) with 1.86 fbL.

New Belle result at Y(5S) with 23.6 fblL:

First measurement of Bg->X *r” v decay.

First observation of Bg-> Y decay and search for Bg-> VY.

Conclusion.

New results with 23.6 fb™! are preliminary.
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Ve Introduction 3
Asymmetric en *e~ collid sof [V(4S) o SO -
ymmeiric energy e e colliders ' PRL 54, 381 (1985)

(B Factories) running at Y(4S) :
30k -
Belle and BaBar \ Y(5S)
1985: CESR (CLEO,CUSB)~0.1fb1 4%°T v I
All 2003: CESR (CLEOIll) ~0.42fb1 5, |
\/(55.) 2005: Belle, KEKB ~1.86 fb-l
data: >4
2006: Belle, KEKB ~21.7 fbl
- — IDfE ' |EI:B I III,O l LII.E
e” e ->Y(4S) -> BB, where B is B" or B meson Wi(GeV)

et e ->Y(5S) -> BB, B*B, B*B*, BBT, BB1wT, B_.B_, B_*B,, B_*B.*

S—S!

where B*->By andB_.*->B_y

M(Y(5S)) = 10865 + 8 MeV/c2 (PDG) F(Y(5S)) = 110 + 13 MeV/c? (PDG)

B rate is (19.5 *39)% => high lumi e*e collider at Y(5S) -> B factory.
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Hadronic event classification

@omc events at Y(5S)

Q5S) eve@ Qcontmu@ @’S’C C°“ﬁ“®

N(bb events) = N(hadr, 5S) - N(udsc, 5S)

\

5.44}

* *

BO B* events 5.42| ~1Bs B.S

DT sl B.* B,

> i :

f.=N(B.®B.®)/N(bb) & saef < B, B,
536 o e
=" 534 |l
s32- MC | B.-> D" 1T |

i S S .
AE (GeV)
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<o Belle results at Y(5S) with 1.86 fb-! 5

BELLE

CLEO found first evidence of B, production at Y(5S) using 0.42fb-!, 4 papers
were published (exclusive and inclusive B, production).

First Y(5S) results from Belle with 1.86 fb-! are recently published:
Inclusive decays at Y(5S): A.Drutskoy et al (Belle) PRL, 98 (2007) 052001.
Exclusive B, decays: A.Drutskoy et al (Belle) PRD 76 (2007) 012002.

Belle results (1.86 fb-1):
fs = N(B.® B,®) / N(bb)
Bf (Y(5S) -> Dy X)/2=(23.6+1.2+3.6) % ~
~ 3 f,=(18.0£13%3.2)%
Bf (Y(5S) ->D°X)/2=(53.8+2.0+3.4) %
Bf (Y(5S) -> J/¥ X)/ 2 = (1.030 + 0.080 * 0.067) %

- By-> DL 1 N(Bs*B4¥) / N(BLWB,®) = (93£ 7 £1)%
% sl -> Ds(*)+ p_
= I _> J/w o/ — M (B.*) =5418 + 1 + 3 MeV/c?
2. EF M (B.) = 5370 + 1 + 3 MeV/c?
j_l =l zﬂ.nn.n,jJ |
%z 01 o 01 02 %2 525 53 535 54 Searches for several rare decays.

AE  (GeV) M. (GeVicd)
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¥a=)  First measurement of B,-> X*/"v decay °

BELLE

Lepton spectrum is measured at Y(5S) using D¢ tag with same sign.

Backgrounds for same-sigh D, & ¢ events (to separate pure B, decays):

1. BB event background (subtracted using Y(4S) data).

2. Continuum background (subtracted using continuum data).

3. Leptons from J/y decays, y-convertion, K*-> pu* decays (MC est.).
4. Misidentified leptons (obtained from MC).

o200 (55) Electron & 2001 Muon
= 175+ Y(5S > 175}
8150— / G150 /y(55)
S 125 ;125+
E"’O 0100 + + +
o 75 § 3 + + 4
o 50 I 50f (2) (3t)++ + (1)
+
25--f 2 R A= AA
85 1 Y5 T2 35 R I T R Y

P(e+), GeV/c P(u+) , GeV/c
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First measurement of B,-> X*/”"v decay !

140 140
0ol DATA  Electron 00| DATA Muon
2 1 S 23.6 fb-!
100/ + 23.6 fb 2100
o | o |
; 80 i:'_ ; 801 -
§ 40| § 40—
N e T s Pien), Geve
P(e+), GeV/c P(u+) , GeV/c
= Electron : Bf( B;->X'e’v) = (10.9+1.0+0.9)% 3
Q S
§ Muon : Bf( B,->X*uv)=(9.2+1.0+0.8)% §
3 Combined fit (electron+muon) : N
- =
- Bf( B,->X*1"v) = (10.2 + 0.8 + 0.9 )% <

Assuming similar decay widths and T(B.)/T(B%)=1.00+0.01 (theory: exp.diff.~2.30)
it can be compared to PD6 2007: Bf( B°->X"I"v) = ( 10.33 + 0.28 )%
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Signal calibration for B;-> @y, B> yyanalyses °©

Details of B,->(y and B.->YY analyses were discussed in Jean Wicht
EPSO7 talk "Radiative and EW penguin B decays at Belle”.

To adjust MC to real B, parameters, like M., AE, resolutions, et al,
decay mode B.-> D" 1T is reconstructed using new Y(5S) data.

Analysis of B.->D.*1 decay is not yet finished => calibration plots.
Only decay channel €™ e” -> Y(5S) -> B_*B.* is observed. ,

AE = E*g — E*

I\/Ibc = VE.kbeam2 _ P*BZ

beam
E 502— B,->D, 10 "5_'-3
- 1]
& aoF DATA G
o B [5
= " ©0
@ 30- §
c o
(7]
& 20 ; : + =
- : .-"' ..". + E =
10'—:-:---- +#. P o .‘.'\, ] T+| ]. | E -
i, | W LT T > F ] .
i g e gl g el e ) g o RS eRe T e L il | | e T L i A A L & &
%3 -0.15 0.1 -0.05 0 0.05 0.1 8 532 534 536 538 54 542 5.44
AE (GeV) M, (GeV/c?)
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First observation of B-> @y, search for B&->vyy °

BF (B.->@y)=(5.7 *18.2) 105
PDG:Bf (B->KPy)=(4.1+0.20) 10-5

Bf (Bs->YY) < 8.6x1070 (90%CL)

Our prev. : Bf (B, ->Yy) <5.3x10 ">
SM: Bf ~(0.5-1.0) 10-6
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Conclusions 10

e First B, studies with 23.6 fb-! at Y(5S) are presented.

® Total inclusive semileptonic B;-> X*r“v decay is measured
for the first time:

Bf (B,->X*I"v) =(10.2+ 0.8 +£0.9 )%
e Radiative B,-> (y decay is observed for the first time:
Bf (By->@)=( 5.7 *1§12) 100
® The world's best B,-> Yy upper limit is obtained:
Bf (B.->YY) < 8.6x1076 ( at 90% cCL)

® Y(5S) is a good place for B studies, similar to B at Y(4S).
Our results are complementary and competitive with Tevatron.
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Background slides
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Belle Detector 12

Electron and positron
beam energies have to

be increased by 2.7%
(same Lorentz boost
By=0.425) fo move
from Y(4S) to Y(5S).

HEP 07

No modifications are
required for Belle
detector,trigger system
or software to move

Bs decays at Belle,

from Y(4S) to Y(5S).
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¥as] Signature of fully reconstructed exclusive Bg decays 13

BELLE

55 5.43
B.B B.*B.,B.*B_*
S—S S S S S 5 -
5.45 - S e
e e ) s41F ..o
54l . % r
- : S .n”m;,_ . 5.4 .
535F . 0 .., e 5.39
53l 5.38
: : 5.37
5.25 - MC o ' 536
)] oL S I B S 5.35 =
04 -02 0 02 04 015 01 -005 0 005 0.1
M, vs AE M, vs AE

et e ->Y(5S)->B.B,, BB, B,*B.,*, whereBj*->B,y

Reconstruction: B, energy and momentum, photon from B_.* is not reconstructed.

Two variables calculated: M, = \/E*beam2 - P*?%, AE=E*3 — E*eam

Figures (MC simulation) are shown for the decay mode B, -> D_.” 1+ with D, -> @ Tt .

The signals for BB, B;*B. and B.* B.* can be separated well.
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D Production of same-sign D, and lepton 14

From B, B, events:

1. B, DX & B, X Lep*v - mix prob ~0.5
2. By D."X & mixB; D, (Y Lep™v) X :low P tail (Bf~8%)
3. Lepton misID - should be small

From B B events (can be modeled using Y(4S) data):

4. B D.*DX & mixBY X Lep*v :mix prob~0.2x 0.5 (B
5B D."DX & B D¥(YLep™v)X :low momentum tail

From continuum (can be modeled using continuum data):

From cccc processes or due to lepton misID : very small

Others: Residual leptons from J/y, converted photon : very small

__________________________________________________________________________________________________________________________________________________________________________________________|
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