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Motivation

The problems

@ Why We need to use the
supercomputing in many fields?

@ The semiconductor Technology
has the limitation. §Grid Computing o W,j;“;j,?:*;ﬁjj;m\
— We can’t overcome the e
Relativity effect in
semiconductor material.

@ The OS development is so slow.
— From 32bit to 64bit, it take
over 10 years. From 64bit to
128bit How long time..?? Can
you confirm..??

or  betler ure

‘Super Computers.

Vsl scinie,
Organizatons Rescines. Pr——



Motivation

The problems

@ Why We need to use the
supercomputing in HEP?
@ The Hig Energy Physicists want
to explore the beyond Standard

MOdel(SM) J\\; anﬂ_.’fnf?
@ To explore the SM, The |§ I;: F
resources are not so bad. oW E

— The measurememts of ke e
branching fraction is larger than '1;“ R < 4
107° e L. QQ

@ To explore the beyond SM, How
order is it needed ?
— The measurememts of

1077 X

branching fraction is less than



Belle experiments

The current status in Belle experiment.

@ We have 656.725 + 8.940
x10° events, 605/b~!, to use
for the B physics in Belle

experiment. S0 .
— What is the mean? 48E"
40—
@ The data are stored in e
144.72 Gbytes per 30E-
1" 25E-
@ At least, we need 20E-
95.04Tbytes for the 155
analysis of B physics. 105
@ Is this all ? e
2010 2012 2014 2016 2018
@ Super Belle is x 50 than ) o
now!!!l @ The integral luminosity of Super Belle
experiment.



Belle experiments

Accelerator

@ Beam:e™ (3.5GeV),

@ The center of mass is 10.58GeV.

@ Ring Circumference:3016.26m

@ Detector location : TSUKUBA area.

Accelerator

o
- HER : High Energy Ring
o LER : Low Energy Ring
g
]
Positron Target
Electron

Source

Arrangement of two rings




Belle experiments

Detector

SVD:
vertex point

CDC:

momentum and dE/dx of charged
particle

ACC(PID):

kaon and pion
seperation(1.2 ~ 3.5GeV /c)
TOF:

kaon and pion
seperation(0.6 ~ 1.2GeV/c)
ECL:

energy measurement
KLM:

measurement the direction of K,
and to identify muon




Belle experiments

Belle DAQ system

@ From detector, We get the
informations of the final stats
particle

@ The useful data is made from
DAQ system for analysis. i

Timing signal t l 1! l

Detector Subsystems. Sequence
Control Decision
Unit Logic.

Backgr, Luminasity
Monitor Monitor
SVD

et | L

Event —— Online Mass
ToF sy ——% Computer 1—> Strage —> ()
oider ——% o1
arm System
——+} ==
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Unit & Control ‘
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— Gontrol flow Sl Tontol
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Belle experiments

Belle Data

Belle Search Engine ver 3.20

E Ll
Wi BEET 2NN EARYA =0 SEEH
& BAEN @[\Ul‘! €

W

Fan.oB- 0IAm- BEAce Fa - FIEES 4 0n-

@ What kind of the data set
do you want to get ?

@ Find the data at here.
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Bawdata Fily List

e Fun
Bummasy Databada




Belle experiments

Belle Data type for the anaysis

Data for B physics. MC for B physics.
data size MC size
on-resonance | 605/~ '(95.04TB) uds of on-resonance 605" x 10/4(396TB

( )
off-resonance 68.2/b~'(5.5TB) charm of on-resonance 605" x 10/4(396TB)
skim data 605/~ x 30 mixed of on-resonance 605/~ x 10/4(132TB)
charged of on-resonance 605" x 10/4(132TB)

(

(

uds of off-resonance 68.2fb~" x 10/4(41.3TB)
charm of off-resonance 68.2fb~ ! x 10/4(41.3TB)
rare B MC 25000/

@ Although the rare B MC and each topic skim data are small size,
the others are not.

@ At least, we need (1151.8 + a)Tbytes storage for B physics in Belle.
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Belle analysis

Analysis for B physics

@ A user is assigned
300Gbytes storage for [ Decieionat M bt ]
analysis.

@ Do you have the sufficient (b o s ]

storage ? — Not so bad.

@ We need the computing
power.

[ Ak 10 use the full data (if yes) ]

[ We can public the paper. ]
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Belle analysis

Computing power in Belle experiment

WG-LAN
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Belle analysis

Computing power in Belle experiment

@ How to use the B computer.

@ We can get a account for
analysis.

@ LGI: These are used
when you login to the
B-Factory computer
system from Internet.

@ WG: These are used
when you do interactive
processing, like edit
programs, compile
programs, submit jobs.

@ SC:These are used for
running batch jobs.

13/47



Belle analysis

Computing power in Belle experiment

@ For analysis and MC production —
We should use the SC nodes, which are composed on 1140 node.

@ batch job system : LSF

@ A user is assigned with maximum 20 node.

@ Almost people complain to be assigned with the limitation.
@ All node was offered by DELL.

system configuration.

Type of Server | CPU | Num of CPUs | Amount of Memory | Type of Network | Num.
LGI Xeon3.6GHz 2 1GB GigabitEthernet 3
WG Xeon3.6GHz 2 1GB GigabitEthernet 80

SC Xeon3.6GHz 2 1GB GigabitEthernet 1140
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Belle analysis

Computing power in Belle experiment

Data control for analysis

data type | size | Num. of events | time/events | Time | Result
Data skim 95.04TB 658x 10° 2min/10K 8.19 days skim files
MC skim 1056.0TB 6580 10° 2min/10K 91.00 days skim files
Signal MC production 4.2GB 8hours/30K 3.3 days mdst data
analysis run 58.08TB 658 10° 2min/10K 5.01days ntuple or root

@ How much do the resources need to work in Super Belle ?
— Super Belle data will be x 50 for all !!
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Korea Belle Data Grid

The scheme of Korea Belle Data Grid

¥ ¥ 2 2
[ Node01 J [ Node02 ] [ Node03 ] [ Node04 ] m

Schemer: JungHyun Kim(SKKU)
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Korea Belle Data Grid

The work of Korea Belle Data Grid

component purpose site development CPU | 0os | middleware date(year.month)
ul user interface hepgrid.skku.ac.kr [} intel 2.4GHz linux globus 2.4 2003.11
vu virtual user cluster76.knu.ac.kr (¢} AMD 2.0GHz linux globus 2.4 2003. 8
CE computing element cluster76.knu.ac.kr [¢] intel 2.4GHz linux globus 2.4 2002. 12
RB resource broker X globus 2.4
SE storage element hep.skku.ac.kr X intel 2.4GHz linux
Node computing node local IP(4) ] intel 2.0(SMP) linux 2002. 12
Ul on website portal and GUI hepgrid.skku.ac.kr (¢} intel 2.0(SMP) linux globus 2.4 2004. 1
CA on website CA hepgrid.skku.ac.kr ] intel 2.4 linux globus 2.4 2004. 1

@ Development:
@ ULVI,CE,Nodes(JungHyun Kim)
@ CA(gridca-1.1.1)(KISTI),modify(JungHyun Kim, SunMin Kim)
@ Ul on website (JungHyun Kim, SunMin Kim)
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The work of Korea Belle Data Grid

Korea Belle Data Grid

@ Connection with Belle library and Globus tool kit.

e} HIGZ 01 @ cluster! 0 jau.ac ke

L IR NI,

-

LEL e SolvE 2 ] ] Cygwin/XFreots

Ul: hepgrid.skku.ac.kr

mm)

066 60606066606

CE: cluster10.knu.ac.kr
Node: local IP
SE: hep.skku.ac.kr

OS : linux
globus: globus-2.4

belle lib: b20020424_ 1007

development :JungHyun Kim

[Hro Do exsn
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Korea Belle Data Grid

The work of Korea Belle Data Grid

@ Website of Korea Belle Data Grid

A 432 0I5t J2IE %399 - Microsoft Internet Explorer
uE BIE 200 BAMIE EUD E8H :
Q-0 - ¥ @ 3| PDea Jeeasy oo @) (5- 0 M -

Z4D) [B) o/ heparid skhu.ac o/ EEEIER
el
g “ L BT 04 % 68D 494 / 295a7Rd
% & Grid Computing Research Group
Member | WIS AT AHIA | S0 SAAH FUHT ALE | YA A5 4USI | BBS
=

S i @ TE

Ul: hepgrid.skku.ac.kr

OS : linux

globus: globus-2.4 item Design
:JungHyun Kim

development :JungHyun Kim, SunMin
Kim
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Korea Belle Data Grid

The work of Korea Belle Data Grid

@ The monitor system of Korea Belle Data Grid

=1of x|
3O HIE© =200 BB 3D =sRW 3
Q52 - @ - ¥ B | Pze soenea @oco €| (3- 0L B -
(D) [2] htp://hopgid.skku ac.ko/ganglia-webirontend/ ECLE ﬁ

aa,
" , ‘Homelo

SN 4N W Qg 4G/ 2 4

Grid Computing Ressarch Gruup

Ul: hepgrid.skku.ac.kr

OS : linux item Design :JungHyun Kim

SKKU_BELLE Grid Report for Wed, 1 Oct 2003 13:21:56 +0900

Last [Faur =] Sorted [descending ~]
SKKU_BELLE Grid » [-Chosse aSource 5]

[+
Get fresh Data

Name / Info Load Averages %CPU User, Nice, System, Idle
SKKU_BELLE Grid (4 5.78 5,79 5.44 11.0 0.0 5,7 83._|
SOUICES) trus viewd

Hosts up: 8

(15 CPUs Total)

SKKU_BELLE Grid LOAD Tast hour Smumf Grid HEW Iast‘ hour

Hosts down: 2

Processes

)
1200 1300

@ 1=inute Load B Hodes B Total CPUs M Running Processes E«::y ;ufﬁmd .Mm;»;:ﬂ:m L :{m g
BELLE_MANAGER tstucaviss WS 5.30 4.89 67.5 0.0 31.6 8ic
Cluster Localtime:
ogtsnireroﬁazlomuz. 1:21 pm BELLE_MANAGER L0AD Tast hour BELLE_NANAGER MEN Tast hour

£ ! 200w i
Hosts up: 1 S 3
(1 CPUs Total) g i E room

Hosts dovn: 2
4
@ [EIE

12100

- bemory hared

23100

12140

i e

dev
Kim

P 1t :JungHyun Kim, SunMin
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The work of Korea Belle Data Grid

Korea Belle Data Grid

Certification A ity

User Interface based on the We
|7 GHdC ARt Wicroson ntermet Explorsr E1GrdCAGRID AOIE A0 B2 614 koy20% 1 WHGLICI, - Micronah Internet Cxplorar
B AN BARIM EID EBRM) DRE) BEE 2N SANNE SHD S8
| osa - kd BEZ Gduii glEmoden @OSY KPR EELURA g oIWALY QSR - = . "= GridC.
Grid Dcmvmlng R.esearcb Greuo

Repest passward

Al
S

® e

Grid Computing Research Group
GRID Bz

S kayzozs W WIEIGLIC

i | 2
> mhEupioad
n/tesh =1

e nUsors Moo 00/p1 ay—ground/dsmar
e et D1t S 2

seteny BHOHE “/bel le
fia

T

2004-05-27 22:02:4:

Conygnicc) 2005 ek, Gy compung Bor

0 welt, 2|5
(Tenaz-31-290-7

ST

£

h Group
%

Al rignts resorved
o0 311078
7 sz 1-290-103

1 6HICA &) Emoden &1 OIED @1ICPR & BESIWE &) UEmRANY

(R2ieimUE

2

~@os

Ul: hepgrid.skku.ac.kr

OS : linux item Design :JungHyun Kim

development :JungHyun Kim, SunMin Kim, KISTI(gridca-1.1.1)
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Korea Belle Data Grid

The work of Korea Belle Data Grid

Likelinood = 253.1 Likelinood = 2536
= 256.1for 100~ 7d.of, .L.=0.356E-14% %= 256.7for100- 7d.of, C.L.=0.207E-14%
rors ‘Parabolic Minos rors Paraboiic Minos

Funclion 1: Gaussien (sigma) Fungton 1: Gaussian (sigma)

AREA 4544 + s 0000 + 0000 AREA 54356 : @2 - 000 + 0000

MEAN 30887 : 1g2E04 - 0000 + 000 VEAN % oEssE0s - 0000 + 000

SIGMA 109176602+ 1.7338EA 0000 + 0o oM. 09204€. i ATMIEOL - 0000 + oo

Funclion 2: Polynomial of Order 2 Funclion 2: Poynomial of Order 2

NORM  ~ 147391EWS & 6%65 0000 + 0000 ORI - + 123 - om0 + 0000

POLYO! 44296 L 26 0000 1 0000 POLYOT 7817 : 3783 0000 + 000

POLYQZ 12436 i gem 0000 + 0o POLYO2 10979 : 01152 0000 + 0000

OFFSET 28227 + 02355 0.000 + 0.000 OFFSET 20425 + 36439E-03 0000 + 0,000

2400 2400
2000 | 2000
1600 1600
1200 1200
4 +
800 4 800 4

2.50 275 3.00 325 3.50

@ The difference of the result is less than 1 event.

@ The difference of CPU time is shown as the Table.
By SunMin Kim

M.S thesis.
| KISTI nodes(30 nodes) Belle nodes(20 nodes) esis

relative CPU time | 18 hours 21min 6 sec 53hours 46 min 47 sec
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Study of B — ¢ decays

Introduction

@ The measurements of B — ¢m decay
rates is important. ..
contribution beyond the Standard
Model(SM)

@ Strongly suppressed in the SM.

@ The measurement of BABAR(2007)
is <1077

@ The B” — ¢=° decay is associated
with measurements of time
dependent CP asymmetry in
B’ — ¢K°.

Feynman Diagram
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Study of B — ¢ decays

The Dataset and Skim Criteria

@ The Dataset

|| type || Luminosity
each decays signal MC 300K number of events based on exp51(420MB/30Kevent)
qq MC 2480fb"(649.31TB)
b— ¢ MC 3501/~ 1(305.54TB)
b— u,d,s MC 24850/b ! (unknown)
data 605/b~"'(95.04TB)

@ Skim Criteria

|| Source || Requirement
Charged K Tracks atc_pidKpi(3, 1, 5,3,2) > 0.1
Charged & Tracks atc_pidKpi(3, 1, 5, 3,2) < 0.0(not applyed)
7 invariant mass 0.08GeV < Myy < 0.18GeV
¢ invariant mass 1.8GeV > Myt g—
AE and My, |AE| < 0.42GeV and My > 5.19GeV
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Reconstruction

My~ and M, ,— mass distribution for nei

3
o
aQ
)

Study of B — ¢ decays

F 1000
?oo: g"
F >
gﬁoo:— gooo
Sooof- s
' o0
B00F- H
£ 4000
1000
F 2
500 000
L L L Liiisl L L d)
9 1 101 102 103 14 05106
Po80.09"0.1 0.11 0.12 0.13 ,14,9.15 0.16 0.7 0,18 Qicary Bevints

type PDF w(GeV/c?) | width(GeV/c?) | selection range(GeV/c?)

w° bifurcated gauss + Cheby 1°" 0.1353 o 0o 0.1153 < My < 0.1528

] Breit-Wigner + Cheby 15 1.020 0.005 1.008 < My, — < 1.031
Photon > 0.2GeV

25/47



Reconstruction

Study of B — ¢ decays

M, and AE distribution in B — ¢m decays(left side:neutral, right side: charged)

i £
= i
H H
R B 8
B — ¢m’ Bt — ¢nt
AE PDF Crystal Ball Double Gaussian
M,. PDF Gaussian Gaussian
AE window —0.4GeV < AE < 0.4GeV —0.1GeV < AE < 0.1GeV
My, window 5.2GeV/c2 < Mpe < 5.3GeV/c2

AE Slice range

My, Slice range

—0.16GeV(5.00) < AE < 0.10GeV(3.05)
5.27GeV [* < M < 5.29GeV [

5.ZGeV/C2 < Mpe < 5.3GeV/c2
—0.04GeV(3.00) < AE < 0.040GeV(3.00)
5.27GeV/c* < My < 5.29GeV [
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Study of B — ¢ decays

Particle Identification(PID)

The FO.Ms of B — ¢ decays - Signal : B — ¢m decay

- Noise : ggand b — u, d, s background

i
2aE - Corr. factor :discrepancy of MC vesus
= aaf data for the continuum candidates
2
1sf 3 - lteration with continuum suppression
1af
na i
b M: sy .
12 N 12F o
LX) n.‘z D.‘:I n.‘l D.‘& n.‘s 0.‘7 n.‘s 0.‘9 LX) n.‘z D.‘:I n.‘l D.‘& n.‘s 0.‘7 n.‘s 0.‘9 -
@ The results
1.8
1k decay Kaon ID « ID
6E 0 0
s B’ — ¢m > 0.3
e Bt — ¢t > 0.3 <02
130 g
1.2f u,
115 -

TR VOV TR T TN
b 010203 04 05 06 07 08 09
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Study of B — ¢ decays

Cos(03) and Cos(Oeiiciry)

@ Cos(6})

-~ —— TG
@ 0} is defined as the angle of the B meson flight cosOp+ distribution of B — ¢x° decay

direction with respect to the beam axis.

@ The angular momentum conservation -
. . . = o014 Signal Cos(thetaB) PDF
@ Signal: spherical 1
@ Continuum: jet-like(flat) oo
@ cosOye = Py — Picos*Ops o000
oo0s

TR VTV TN IV T
6170276304 0508 07 08 09
Cos(thetas)

("] Cos(eHelic[/y)

@ 0y is defined as the angle between K direction and
the B meson direction in the ¢ mass rest frame.
@ cosfy = Py — Picos*0y

:» o014} Signal Cos(theta_helicity) PDF

Lt T
9508 04 02 0 02 04 06 08
Cos(theta_helicty)




Study of B — ¢ decays

@ assymetric life-time convolute with the gaussian in signal events

- X — Muean
LF ® R = exp(—|x|/T) ® R = / exp(—|x — p|/T) * exp[—0.5 * (T)z]du (1)
— 00
@ ¢ function convolute with the gaussian in continuum events.
dQ@R=Ri +Ry+R3 (2)
@ AZPDF of B® — ¢n® @ AZPDFof Bt — ¢nt

ke

real scale log scale

v real scale log scale
2/9 147



Study of B — ¢ decays

Likelihood Ratio(KSFW,Cos(63),AZ,Cos(0x))

LR of B — ¢n* LR of BT — ¢7

TRKSFW) TRIKSFWCos(o)] TRKSFW) TRIKSFWCos(0)]
12000 10000F
o000l teooof- 10
1oasof- 16000
wosof-
. 1400
E 1200
0o 1000
aoonf— 1000
9 oo
o0 oo oo oo
oo «
2000 2o oo
w w w
TRKSFWCosaT 121 TRIKSFW-Cos(o Y 1 7 CostH)} TRKSFWCosaT 121 TR(KSFW-Cos(o )" 1 2" Cos(H)
ao0af- 10000 2so0
ool oo 2500
ook oo 15000
oo 15000
oo 10000 o0
o0 aoonf| o
2000 oo oo
BTTE08 o8 0308 07 08 07 B R R A G R R S R S
m m

@ The likelihood ratio is improved from gradually using the discriminants.
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Study of B — ¢ decays

000~ 00|

000

as00
000
2000 |-
250
parta "L
2000 =
00|
{ —
1500
part 1
part2
part3
w0
I VORI I , , , . , .
i T0s o3 ae a5 os o7 os s o s @m0 o om a5 om 1
abs(q.r) qr

@ q(+1 =8 —1=B0)
@ r (= 1-2w)(0 — 1: better tagging quality)
@ partl: signal < continuum, part2:signal ~ continuum, part3: signal > continuum
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Study of B — ¢ decays

Figure of Merit(KSFW,Cos(63),AZ,Cos(0r)) dependent on g e r

LR and FOM of B® — ¢=° with g e r the requirement of the FOM with q.r

) = @ correction factor = 2.37 by
My < 5.27GeV /c? of side band data

if0<|qgerl <0.25,LR=0.99
if0.25 < [ge 7| < 0.7,LR=0.98
if0.7 < [ger| < 1.0,LR=0.96

g8
¢ 6 ¢

FOM(0 25<abs@n=07) 15 S0 Z5=abs @07 on o0 ZB<abs@n=07]

2 MM L — 004
o o) a5
1.5] 0.6 M 0.03]
os P

1 o} 002
03 015
03] 02 001
o 005 "
bbb iidt] AR oot
B:50.6.5%'575520 5% 5.7 68065 05595197553 5% 5% 9 6% 556" .56'670'97 6% 55:6% 9 60 558
FOM@7<abs@=T0] SIg o0 T<abs@I<TO] Son o 7<abs =TT
09) 45|
o e o} 004
07} 035
15 08 *, 003}
05 25|
9 Y 002

03 B
03] 02 001 g,

o 05|

bosesidddsitidt] AR RN, AR RN,
B.66:5%52'54'54 %6 57 5 55" 85555665 58 54 5 570 5 56 85506 6% 5 5 54 s 59 5%
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Study of B — ¢ decays

Figure of Merit(KSFW,Cos(65),AZ,Cos(0x),q ® r) dependent on g e r

LR

1

FOM of Bt — ¢nt wit 7

[sig_effi-1<charge"qr=-05) |

[con_efici<chargear=035) |

165 o3 o
iy o9 004
0.85] MM"M 035
1.55¢ W"“\. o8 o, 0.03)
-,
4 W | o | om
15 s o7} 5 o0z —
B + 065 i 015} Y
" o8 i oo !
1.5 054 00s|
1-8.56'5.9D5 5% 5% 56 5% 558 O§.50.55:9%.59 5855 58'5% 5858 856555 5 596 57 595"
FOMCOS<eharge ar<a) (S oS ar=on ] (eon sMoscharge a0 |
p
.. e 0ss|
LT o9 004
- R I oshor
155 % o3 iy ooaf
18] o075 Y 025} i,
. o7} 002 ]
N o6 ors|
o8 oot
135 0.55¢ 005/
e OSSN S b
FOMCO <R ar T e ) (eon soTehargeareTay ]
D
165 o35 o5
iy VAL os 004
Pt %x o8 035,
155 3 08 M 0.03]
14 E{ - - o
1as 07 “\z 002
»
N 068 A
o8 i oo
139 0.55; .005|
e e I St

he requirement of OM with g.r

@ correction factor = 1.35 by
My < 5.27GeV /c? of side band
data

D if—1.0<ger< —0.5,LR=0.93
@ if05<ger< —0.1,LR=0.96
@ if-01<ger<1.0,LR=0.97

16

15 peienas
14 o
13
12
14

‘o7 075 08 085 09 095 1
LR(Cos(B),AZ,Cos(H))

d ) 2
2.50 < My < 25T
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b — ¢ background

Study of B — ¢ decays

B = ¢n0 | Bt o gnt
remained evt 16 41
Expectation(605/6— 1) 2.76 7.08

0t
o [ ENTRIES 16
02 .
o =
N ignal Box [
0.1 R *
0z :
a3 .o
o . oL ,
4 B3 B 3 s
AE vs Mass about On_ResonanceBB MC
25 e & 25 T W
2z
o
sl
sf
s
'
ors
os
0zs
R |
TR 0 %2 sm sm s
AE about On_§ MC  MBC about On_f mMC

3

01
008 * - | ENTREES 4
0.06 N
oo -
o . Signal Box

o o . = =
omf .
o0
006 ° & .
008 o o L
o1E D L L. L L

ks B BT S S 5

AE vs Mass about On_ResonanceBB MC

oF s R Tewes rr

s s

B 25

2
B
15
2F
'
1 05
5 I

%

A o050 oo o1 %2
AE about On_ResonanceBB MC  MBC about

5225

On_ResonanceBB MC

53
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Study of B — ¢ decays

b — u,d, s background

@ b — u,d,s background
AE,M,, distribution for b — s g

o [EnTriEs ] Decay Mode || Br(lo_(’) | remained evt Expectation(605/6 ™~ ])
& E
Siagex
4 e — B = pw <12 5 0.12
R ) B — K =36 202 491
N N BE S gpt =0.45 27 0.66
A B — kTk= =0 <19 28 0.68
. b 1 B0 = ap0x0 14 0.34
o, " L L
> A& about the rareB decays  MBC about i are decay PO, /(J"O 2 054
o [EnTmiEs other decays 158 3.84
= Sifnal pox
i Bt o gkE =383 1205 29.32
| S . A BE & ktgx— ot <63 7 047
* * 42 aos wocuk s fare B eonss
T = Bt o ) OnE <58 273 6.64
& o 5t o fpyrt 4 0.10
= E other decays 168 4.08
\E dbout ha rareB decays - MBO about the rares decay
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PDF component

Study of B — ¢ decays

@ The PDF components of B — ¢x° decay

Component AE My
signal Crystall Ball Gaussian
continuum Chebyshev polynomial 1* | ARGUS background
b—c histogram to PDF histogram to PDF
b — u,d,s histogram to PDF histogram to PDF

@ The PDF components of Bt — ¢rt decay

Component AE My
signal double Gaussian Gaussian
continuum Chebyshev polynomial 1” | ARGUS background
b—c histogram to PDF histogram to PDF
b — u,d, s(dominant) double Gaussian Gaussian
b — u, d, s(the rest of backgound) histogram to PDF histogram to PDF
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Study of B — ¢ decays

MC Fit of B — ¢7° decay

MC fit based on 60: the fit result

@ Entire Region expected(input) fit result
~ R ArgPar —20.0 £ 11
2 o 2f
S 12| H n
§ 8 dElin —0.38 + 0.15
Em g
i H 47 75.08 70.5 + 8.7
6 N
H b—c 2.76 fixed
4
2 dominant B 5.69 fixed
. 1]
Rl Ok el the rest B 3.84 fixed
D Siice Region nSig 8.45 11.1 £ 4.1
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Study of B — ¢ decays

MC Fit of B~ — ¢n~— decay

MC fit based on 605/b e fit result

@ Entire Region parameters expectation fit result
~ N ArgPar —24.54 + 8.3
B s
8 £ 20|
5 S dElin 0.02 £ 0.12
Em g 1§
H 14] _
[ g‘z qq9 216.22 222 + 16
2 10|
10) E 8| b—c 7.08 fixed
[
5 “ dominant B 29.32 26.9 £ 6.7
& o ‘ 0% sl 8 the rest B 4.06 fixed
nSig 14.34 18.8 £ 5.6

Events /(001 GeV)

Events /(0.00200001 GeV/e2)
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Study of B — ¢ decays

@ Theresultof B — ¢n0

parameter mean(p) sigma(e)
e s
10 o e300 nSig 6.93+0.10 2.95440.078
o pull -0.062294:0.03223  0.9587+40.0238
50
a0-
30F
20
100
55 R TR R

@ Theresultof 5T — ¢7r+

Bt — ¢nT:1K samples, 271 candidates
parameter mean(p) sigma(e)

nSig 13.988+0.18 5.388+0.130

pull -0.05242+0.03297 0.967940.0265
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GSIM linearity test
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No. of input (¢r%) No. of input (¢=°)

@ 100 samples for each signal number of events
@ ¥, .0 =0.950(Y, ) +0.19

@ data point : mean, error : standard deviation

fitted Yields

Study of B — ¢ decays

fitted Yields - No. of input

No. of input (¢r")

@ 100 samples for each signal number of events

° v,

@ data point : mean, error : standard deviation

+ = 1.005(Y] ,)+0.328

No. of input (¢7°)
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Study of B — ¢ decays

Calibration for B — ¢n°

B 5 ¢nOMC B 5 D0xOMC B - D0x0data | BY - ¢x0data

I —0.001096 0.002881 —0.00218 —0.006157

o 0.03215 0.02896 0.0335 0.03719

@ control sample : B® — DOx°

data MC
0 )

O 0™ = 110+ (0™ - im0

OMC X (0, Odam/a,D"OMC)

™ Dm

CB shape B — DO

data _
9 oy =0y

7 data fit
i i
= b
p i

b 15 00ovbve. 0.1, ot 2o .
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e (00115 0at)
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Study of B — ¢ decays

Calibrations for Bt — ¢nt, Bt — ¢KT Background

Bt — ¢KT for data: prob(K/x) > 0.6 @ 5t 5 gt calibration

@ 5t = ¢nt calibration

prob(K / pi) 0.6

EW @ o 0.0173
g0 320
St Eo oy 0.0076

sof- 2 50f

o L u 0.00049

wf 4«

2% 3 » frac 0.81

il stV 00N ] o Iy v 3
T s Ur*h ST T w5 Shors i ]

Lo

@ 3t ¢K+ Background calibration

@ 5t ¢K+ Background calibration

prob(K / pi) 0.6
~ ay 0.0102
3 S
o gm ay 0.0209
fuo S
o e n -0.04454
) o
40 40 frac 0.37
20] o 20 r’
F R T o 1 O i ene £ 5 5 o3 408 O nSig 268

@ expectation : 19.77(357 b~ 1)
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Study of B — ¢ decays

Data Fit of B — ¢ decay: with «®7° component

357fb~ 1 data the fit result

@ Entire Region expected(input) fit result
~ R ArgPar —20.13+£ 9.3
3
g 3 dElin —0.125 £ 0.14
B g _
H g qq9 44.37 150 £ 12
H b—sc 1.63 fixed
dominant B 3.36 fixed
peaking 0.44 fixed
@ Siice Region the rest B 2.27 fixed
~ T ~ nSig 4.20 0.4+ 1.5
345 mmmzsoza.u § 85 y
3. N e
Sas
i g
25| N
2 H
15 1
; i hanihond T
0.5
> ) % T 8 B2 Hslsz 5% xyodn ]
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Study of B — ¢ decays

Data Fit of BT — ¢n decay : with KT K~ 7+ component

7fb~ 1 data e fit result

@ Entire Region parameters expectation fit result
ArgPar —37.42 % 8.4
3 g2
3 H
. 3 dElin —0.178 £ 0.12
™ §|a
i 18 _
e §"~2 4G 127.78 201 + 15
l 51!0 b—c 4.18 fixed
.
s 4 dominant B 19.77 fixed
B
& g the rest B 2.40 fixed
() Slice Region peaking 3.21 fixed
nSig 8.42 0.7 £+ 3.4
12

3
T

nSig= 07234

Events /(001 GeV)
® 3

Events /(0.00200001 GeV/e2)
=T

=3
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systematics of B — ¢ decays for 357fb!

Study of B — ¢ decays

Type B — ¢n° BT — ¢t
+o —0 +o -0

My oA 0.07 -0.08 0.08 -0.07
AE oA 0.13 -0.15 0.49 -0.67

AE range oA 0.07 -0.0 - -
b— qq oA 0.26 -0.26 0.89 -0.89
b — ¢,b — u,d, s background oA 0.02 -0.04 0.77 -0.89
The non resonance oA +0.21 -0.34 0.9 -2.88

The fitting bias oA 0.20 - 0.33 -
MC acceptance oM +0.9% -0.9% +0.6% -0.6%
PID om +1.3% -1.3% +2.0% -2.0%
Tracking om +2.0% -2.0% +3.1% -3.1%

7 detection efficiency oM +3.0% -3.0% - -
MDLR efficiency om +11.1% -11.1% +71% -7.1%
Ngp om +1.2% -1.2% +1.2% -1.2%
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Upper Limit: 357/~ 1 data

Y

@ Central mode : B® — ao’#°

°
2
T T T I T

Y08 06 04 02 -0 02 0.‘4 0.6 0.‘8
B(B°—>p°K") (10°)
@ Upper Limit : 0.30 x 1076

@ BF(B’ — ¢7):
(0023 31 (star) £5:9 (syst)) x 1076

Study of B — ¢ decays

@ Central mode : Bt — KTk~ 7zt

0.012-

001

0.008 -

0.006

Likelihood Value

0.004 -

0.002~

%02 0 0.2 04 0.6 08
B(B*—on*) (10°°)

@ Upper Limit : 0.27 X 1076
@ BF(BT — ¢nT):

(0025 06 (star) $9- (syst)) x 107°
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Study of B — ¢ decays

357fb~! — Graduation thesis.
605fb~" — Will be submitted to PRD.

We find the interesting something. BT — K*K~«t final stat has a peak
in the side band in the viewpoint of M(KTK ™).
— The peak has high probability of BT — a’z .

We have the similar modes ,B — ¢p.
— Nobody study the modes.
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