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Study of Br-tagging Method at the Y(5S) Resonance
£, for Measurement of CP-violation Parameter sin2¢;,
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Belle experiment IS B-factory experiment at High Energy Accelerator Research Organization (KEK) at Tsukuba. A large number of B
mesons are generated at the KEKB accelerator and the B decay Is measured precisely by the Belle detector surrounding the collision point.

Asymmetric-energy e* e collider eVI’e detector
- Energy : 3.5 GeV (e*), 8 GeV (&) SCsolenoid . . eerogelnCrgllfgnfg%/OCﬂt
- Circumference : ~ 3 km 1.5T )| ==

World’s highest luminosity collider CslI(TI)

- Instantaneous luminosity : 2.11 X 1034 cm2 s 16% NSl 35 Gevier
- Integrated luminosity : ~ 1000 fb! TOF CONter =" s R =i g b
Designed to measure B decay -~ ~ /1 Ceniral Drift Chamber
- Large solid angle coverage / GeLe S || cell +He/C,H,
- Good particle identification DN\ ‘
Vertex location with precision Si vix. det. u /K, detection
on the order of tens of micrometers. 3/4 lyr. DSSD 14/15 lyr. RPC+Fe

Y(4S) and Y(5S) Upsilon meson(Y) Is a bound state, which formed from a

bottom quark and Its anti-particle (bottomonium).
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M. Kobayashi and T. Maskawa were awarded the 2008 — Y(4S) _

Nobel Prize in physics for their Kobayashi-Maskawa o[ 710ToT G0 Y(4S) has a mass above the threshold for BB pair
theory. Belle experiment contributed greatly to Y(55) e production. Most data in Belle was recorded on the Y (4S)
30 1985) -

confirmation of the theory. The measured parameter Is } 121 fb - rei((zzg?(;e'BB (> 96 %)
CP-violation parameter sin2¢,then. y 28 1 o v ’ .
: - o z | l | Y(5S) Is about 286 MeV heavier than Y(4S).
sin2¢, measurement MIEAY ks ) i Y(5S) > BOB® (n)(n) (~ 60 %)
sin2¢, was measured through the Y(4S) decay. We need || ““pL V7 ™ ] 1 - Y(55) > BB (~ 20 %)
to know initial state of neutral B meson for the s~ 1©9) 2 Y(nS) + X

measurement of CP-violation in the B meson (flavor

tagging). In Y(4S) decay, the flavor of B meson(Bp) in B z-tagging method

a CP side Is tagged from B meson(By,) In a tag side sin2¢, can be measured through the Y(5S) decay using Br-tagging method. Y(5S)
using quantum interference. decays to charged-neutral B pair with pions. In such decay, the initial flavor of the
e+e- = Y(4S) 2 BB neutral B meson can be tagged only from the charge of the pion.
0 ic BO - ' ' | ,
Tag side If By i ]_30, Bep s Bo Br-tagging method can produce independent physics results
B. .7 1T Biag IS B®, Bep IS B Neutral B meson has a flavor quantum number opposed to the

charged B meson at the moment of Y(5S) decay.

ete- =2 Y(6S) =2 BY B- 7£+_}If direct & is 7, neutral B is B

CP side > B0 Bt 7 If direct &t is 7w, neutral B is B°
A7 = At Byc L Charged B meson has a charge opposed to the pion.
The excellent flavor tagging algorithm and precise : Miss distribut
vertexing produced precise measurement of sin2¢,. Analysis procedures |ssmg m%?.ina. h'f: (Ef IaJl/Jc,u(;IlE)) 2)
sin2¢, can be observed In proper time (At) distribution. || 1 Reconstruct neutral B meson from Iy K I BB*n— :
2. Combine reconstructed B meson with direct = l ' |B*Bn* :
and calculate the missing mass 3 S
21500 - BBrt ! || BR*B*rt-
3. Simultaneous fit the data tagged as B°Bn*and < | L T
B°B*n", and extract sin2¢, from A,.... < 1000 | k
o nonmy| s = 12 NN
E S. Rev. Lett. 98, sin2¢; = d N | 500 T
§ O ---------------------------------------------------- 4 @ Be”e experiment) &L LNT_:I:_N___ Charge aSymmetry Tl _
2-0.5¢ N - + - (A ) ﬂ | . . - | E':
R N+ # of Y(SS) 2 _Bg B_ 7t+ charge 0 5.1 5.2 5.3 5.4
75 -5 25g ng[)(pS?S o 7.5 (N 1#0tY(5S) 2> BB 7" Missing mass [GeV]
Summary
The expected measurement accuracy of sin2¢, was estimated with 6 Montecarlo datasets. Br-tagging method
Simultaneous fit the missing mass distribution ~ Measurement accuracy of A e (SIN2¢,) Is a flavor tagging method used in Y(5S) decay.
Ry o b (6in2¢, error i about twice Ayge €O can produce Independent phys_lcs results.
I because *£™ is about 2. ; ) || The measurement accuracy of sin2¢, was
Hy : o e g estimated with Montecarlo datasets.
I 2 S ey | 3 - sin2¢, error is about 0.8.
g i & o G "\ | || Belle is upgrading to Belle I1.
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% % ~ DatasetNo. Dataset No. S uper
Acharge 1S CONSIstent w’|th Zero as expect_ed. KEKB
e B (Montecarlo data doesn’t include CP-violation effect) ~{_/ uest for BSM
Missing mass [GeV] Missing mass [GeV] sin2(|)1 error 1S about 0.8. B o




