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Physics motivation at Belle/KEKB

Search for D°D’ mixing

Search for exotic states via B> J/y+... decays
Search for X(1835) and X(1812) states
Summary



Introduction

* Institutions and Members
* Institute of High Energy Phys. (IHEP)
* Peking University (PU)
* Univ. of Science and Tech. of China (USTC)

Institute | staff | Post-doc | graduate
IHEP 3 1 1
PU 1 2
USTC 1 2
total 5 2 5
* Funds (General) from NSFC 220K RMB (2002-2004)

440K RMB (2006-2008)

* Funds (Innovation) from IHEP/CAS : 100K RMB (2001-2004)
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Physics motivation

@ Search for D°D° mixing
» Mixing between different flavor quarks had observed

in K°K® and B°B°,
but not observed in D°D° till 2007.
> SM :D°D° mixing 1s at <1% level, and
CPV in D° decay is at <0.1%.

New physics, If observed CPis at 1% level.



Search for mixing
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Physics motivation

¢ Slow J/y bump observed by J1y Momentum Distrbuton
CLEOQO, and 020 . Filin
confirmed by BaBar and Belle. iy et
~ ~ baryonium peak
# Search for source of the excess ™
from B decays. 3
> Intrinsic charm (cc) inside 7 +
of B meson. : . T
> Intermediate exotic state In 3 s e b
B-—>J/wAp decay “|+++ ¢
> excited gluonic state in I Y (A _
1] 05 10 15 0
B—>J /l// 77' K decay J1 y Monertin (Ge¥ /)

¢ Search for new resonances X(1835) and X(1810), observed by BES
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Search for D°-D" Mixing in D — K* 7~ Decays and Measurement
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Search for mixing

¢ Results are consistent with no mixing and no CPV.

o More restrictive than previous limits.

No CPV (95%) ' "(><10‘3) (%1077

Belle —82 <y’ <16 2% <081
BaBar2003 2T <y <22 2?2 <20
CLEO2000 —52 <y <2 2% <076

o (When 2* = 0) 3/ prefer positive in the same direction as BaBar's result.
o DV — K Tr result is about two sigma away from “no mixing”.

o The future: More precise measurement is needed, with more Belle/BaBar data

or CLEO-c and BES-III.



Search for mixing

FPHYSICAL REVIEW LETTERS week ending
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Search for mixing

PHYSICAL REVIEW LETTERS week ending
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Improved Constraints on D°-D" Mixing in D’ — K+~ Decays from the Belle Detector
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Search for mixing

7 week ending
PRL 99. 131803 (2007) PHYSICAL REVIEW LETTERS 28 SEPTEMBER 2007
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Search for mixing

*+ Our observations show :
Precise measurements of Rd agree with other experiments;
Significance for non-zero D°D° mixing

non—zeroof x and y: 2.2c for D° — K 7z’

non—zeroof x?andy': 2.3c for D° > Kr

\difference In significance

<+ Other observations : :
/ Is about 2o effect
3.90 for D° - Kz (Babar)

3.2c0and3.00 for D° — KK, zr (Belleand Babar)

<+ Further study with 10 times more data are still required.
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Search for B —J/Jr A p_ decay
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PHYSICAL REVIEW D 72, 051105(R) (2005)
Observation of B~ — J /A p and searches for B~ — J/42% and B" — J/pp decays
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PHYSICAL REVIEW D 71, 091107 (2005)
Search for B — J/4D" and Bt — J/rD"=" decays
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PHYSICAL REVIEW D 75, 017101 (2007)
Search for B* — J/ym'K* and B — J /{m'K} decays
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Search for X(1812) in

Search for the X(1812) in B* — K*w¢

(L Llu 7P Zhang ETI ﬂLElELEhlg H. Aihara,® K. Arinstein,"® T. Aushev,!™ ! A. M. Bakich,*® E. Barberio,

s D I iiyetid 9 T. E. Browder,® M.-C. 7 1o ”hen 23 B. G. Cheon,’
To be submitted to Phys RevD(RC) 1y pusats m 657 fo™ Gabyshev. 122
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N. Kat;uamaﬁ T. Kawasaki,™® H. O. Kim,”® Y. L. K (90%CL)

P. Krokovny,” S.-H. Kyeong,!” J. S. Lange.® M. | 0
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FIG. 2: Mass spectrum in the w¢ fit with the following
components: Bt — Kwe¢ three-body (dotted), BB (dot-
dashed), ¢ (dashed), Do(dot dot-dashed), D, (dot-dot-dot-
dashed), B* — Ki)((1812){1011g dashed). and total(solid).
The spectrum is also shown in the inset with an expanded
vertical scale




X(1835) observed by BESII

® Enhancement near pp threshold
M =1859 "> > MeV /c?
Br(J/y — X)-B(X = p p)
=(7.0£0.47%3)x107°
See : Phys. Rev. Lett. 91, 022001 (2003)

® Observation of X(1835)

M =1833.7+6.1+2.7 MeV /c?
I =67.7+20.3+7.7 MeV /c?

Br(J/w — yX)-B(X ->z"7n"n")
=(2.2+0.4+0.4)x10™°
See: Phys. Rev. Lett. 95, 262001 (2005)
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Search for X(1835) In

Search for X(1835) in ete™ — J/v + X(1835) in-e*te—annihilation at /s = 10.6 GeV

J. Wang!, Y. Ba,n1 C. C. Zhang®, P. Wang?, and X. C. Tian?

“iversity, Beijing

Under referee process in Belle e
(Dated: March 6, 2000

We repor 673 fb the X (1835) state via efe™ — J

sample of 673 th™ collected on and off T{45) resonance wit
sienificant evidence is fonnd for eTe™ — J/b + X(1835) nrody

Ogom(€€ — J /iy X(1835)) - Br (X (1835) — > 2 charged))-
<0.76 fb™*  (90%CL)
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FIG. 3: Fitted results of low recoil mass region for J/¢ —
pie(a) and J/ip — ee(b) respectively.
Monte Carlo signal shapes. green lines are background shapes.
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Measurement of 7. and search for X(1835)

B* > K., e »>n'n'n”
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sy
0
il

=y
Y
T 1 T7

Events / ( 0.006 )
—
[+2]
I

—h -t
o N
[
—a————
— e
[ ——
- e
[e—
—————
———
— —1
fo—
[
| g &

o

21, J 18

o X

-0.1 0 T 04 0.2
delta E

The fit yields N, =49.0 £9.7

Y
R
R
>
A
H
H
H
v
.
T
: S
.
B .
5 .
o’ .Q
I R LA BT

-0.3 -0.2

N h o .
TT TTTTTTEFTI T[T %®

1. signal for B* — 7. K* is observed.

Itis a firstobservation vian. > n'z 7~
decay mode.

% X(1835) is observed from J/psi
decay by BESII.

¢ It could be produced in B decay and
two-photon process, if itis an
excited n’ state.

“* presented at physics group meeting.

No signal for B* — K*X(1835)
with X (1835) —» n'z" 7~ is found.

/

** Preliminary and unpublished
% Internal report only.



Measurement of 7. and search for X(1835)

via two— photon process: y y — 1., X (1835)

vy oneon'n

8 [T Lint=673 ™
> 70
E N
g 60
g 50
%0 vy > X0U83B)->n'nn

I P I AT \*l — *w *ﬁ A R
%.6 27 28 29 3 3.1 3.2 33 g.4
Invariant Mass of '’ (GeV/c®)

M, =2981.9 +1.8+20 MeV /c’
I, =36.3;,+2.6 MeV/c*

Preliminar y search for X (1835) is
presented at Belle Analysis Meeting.

I Br(n, »n'z'7")=521£43+6.8 eV /c’
(PDGO08: 194498 eV /c?)

Direct measurement with
improved precision



PhD thesis on Belle physics

1. YeYuan (IHEP) , 2002

“Measurement of B— z,.,K” decays at Belle/KEKB”
2. Zshilei Zang (IHEP), 2005

“Search for B~ — J/wAp decays at Belle”
3. Jin Li (USTC), 2004

“Search for D°D° mixing via D° — K"z~
4. Qilin Xie (SCU), 2005

“Search for B~ = J/w(A,X°, p)B and B"® = J/yn'(K*,KJ)
at Belle”

5. Xinchun Tian (PKU), 2006
“Measurement of the wrong-sign decays D° —»K'z (z°,z'z") and
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search for CP violation”
6. Liming Zhang (USTC), 2006

“Search for D°D° mixing in D° —K*z~ and Measurements
of B™ /w[_)o(7f) ”



Publication

. “Search for B~ — J/wAp decay”, 6. “Improved Constraints on D°D’ mixing
Phys. Rev. D69, 017101 (2004) in D°>K'z decays”,

. “Observation of B~ — J/wAp and Phys. Rev. Lett. 96, 151801 (2006)
search forB~ — J /yx°p decay”, 7. “Proper-time resolution function in DD’
Phys. Rev. D72, 051105 (2005) mixing search”,

. “Search for B°® 3/ (//Bo(f) decay”, Nucl. Instrum. Meth. A553,483 (2005)
Phys. Rev. D71, 091107 (2005) 8. “Search for B™ — J /yn'K™(KJ) decays”,

. “Search for DOBOmixing in D" > K’z Phys. Rev. D75, 017101 (2007)
decays”, 9. “Measurement Of DOBOmiXing parameters
Phys. Rev. Lett. 94, 071801 (2005) in D° > K7z'z" decays”,

. “Measurement of WSD° — K*z (7%, z*7") Phys. Rev. Lett., 99 131803 (2007)

decays and Search for CPV”,

Phys. Rev. Lett. 95, 231801 (2005) PRL : 4 papers

PRD : 4 papers
NIM : 1 paper



<+ Contributions on Charm physics research to Belle experiment
» 9 papers published (4 for PRL, 4 for PRD, 1 for NIM)

L)

4

< Ourresultsin D°D’ mixing disfavor the non-mixing point with
2.30(2.20) significance for D° » K*z (Kyz*z7) .

» Continue effort in the search is expected at Super Belle

< No evidence for exotic states from B™® — J/y(Ap, D (%)) decays

)

> Br(B~—J/yAp) is measured, and upper limits for others are

obtained.

4

)

* More papers on X(1812) and X(1835) search will be published.

)
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Research on charm Physics at Belle

Brief status (continue)

« Conf. talk (Yuan Ye/IHEP)

“Branching fractions and Properties on B meson Decays to
Charmonium”

presented at the Annual Meeting of Chinese Association of High
Energy Physics, Oct. 2002, Xinxiang, China

« Conf. talk (Ban Y/PU, Dong L.Y./IHEP)
“Measurement of Ry,s D°—K'z  using 11 fb1”
presented at Inter. Conf. of Flavor Physics, 2001,
Hunan, China

« Conf. talk (Yuan.Y./IHEP)
“Selected topics from Belle experiment”
presented at Workshop on B Physics at hadron colliders,
22-23 Nov. 2004, CCAST, Belijing



