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What is KISTI Role? %esist

National headquarters of
1. Supercomputing resources,
2. e-Science,
3. Grid,

4. High performance research networks

Keep Help Korea research
uring/providing communities
world-class -7 TS to be equipped with
supercomputing Center y proper knowledge of
systems supercomputing

Validat I Make the best use of
alidate newly Value- what the center has,

erging concepts, adding to create the

ideas, tools, and Rt Center new values
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NEC SX-6[357| 2xl] TeraCluster

(1997. 6. ~ 2003. 1.)
115GFlops

(2001. 5. ~ &xl)

(2003. 2. ~ #xH) (2003. 12 ~)
80GFlops

160GFlops 2,850GFlops

1988 1993 1997 2000 2001 2002 2007
2GFlops 16GFlops 131GFlops 242GFlops 306GFlops 1.2 GFlops 8,000u.™"'"0s

HP GS320 PC Cluste
HPC160/320 128n0od

. A B =

Cray C90[2=7]] IBM p690[3=7] 1x}] IBM p690+[3=7] 2x}]

993. 11. ~ 2001. 5.)
16GFlops

(2000. 5. ~ #ixH)
111GFlops

(2001. 12. ~ 8}
435.2GFlops

(2002. 1. ~ &ixf)

(2003. 7. ~ &)
665.6GFlops g
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AR ... E SMP (IBM): :
' MPP (SUN): : :
.............................................. e . i 1,472 CPUS, 29.4Tflops;
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672 CPUS, 4.3Tflops i : SMP (IBM): :
sx5/6 : 704 CPUS, 6.5Tflops

24 CPUS, 0.2Tflops

el Cluster :
512 CPUS, 2.86Tflops

255.6+30.5 Tflops

30.5 Tflops
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Backbone Layer

» 15 regional center (14 r
» Bandwidth: 5Gbps ~
» WDM, ONS, S/W

HEP connection
Kyungpook Nationa J Un iversity
Sungkyunkwan Univ I/
Seoul National Um iversity

Ka mﬂw‘ ng National University
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Universi I/ of S

CDF Collaboration
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Uni.
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Research areas @ KISTI
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Man Power @ KISTI

e High Energy Physics Group (8 FTE)

- Theory: Dr. Sangdong Lee

— ALICE: Dr. Soonwook Hwang + Dr. Jincheol
Kim + 3 Computer Scientists

— CDOF: Dr. Kihyeon Cho and Dr. Hyunwoo Kim
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Standard Model

e \What does world made of?

Y 4D
e Meson (g gbar)
e Baryon (gqQq)

HADRONS
0 mﬁ“

MESON BARYON

® &, muon, tau

"1 1

® Ve Vw Vz The Generations of Matter

(dY (V, V, V,\d
s'|1=|V, V. V,Is
ts th/\b/
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Testing Theory]

o (
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= (detector) P \U

I Detector
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ypical Research Procedure

Remote-sites (CHEP + participating institutions)

Reaction

Simulation Detector Simulated
= Event Simulatio

Generation

Data
Analysis

Accelerator

Accelerator (LHC) Detector

< On-sites (Experimental sites) >

40 st
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Large Hadron Collider

My S

High-Energy Physics
Birthplace of the World Wide Web —=

Wihiat
sdarted

A a'tool
for scientiss J 3
J al high-energy .
iy si cx Lab or atories Lo
5 collaborate with colleaguesworld- <
8 é wide may ullimately count among high-energy physics” 2
madd sqgnificant contribulion 1o modemn Lechnol ogy.




LHC-B

LEP
LHC

HC Exepriment @ CERN

The Large Hadron Collider (LHC)

ATLAS

Beams
e+ e-

P P
Pb Pb
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Supercondu mlng
magnets

CMS
Compact Muon Solenoid

Energy Lt Ul & B
200 GeV 10* cm-2s"!

14  TeV 10*

1312 TeV 10%

e

~ www.kisti.re.kr
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San Francisco AlZtd O’Hare
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Data Center => Grid & AHTH -_r'_’EiTier)
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What is Grid? Zsxisti

Technologies and infrastructure that support sharing and coordinated

use of diverse resources in dynamic, distributed virtual
organizations (VO’s) — lan Foster
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@  Pre-Internet System

Pre-Internet “System”

Data

Storage Applications
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EL Nk

Processing 1/0 Operating System

Ref. IBM
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Applications

rocessing Operating System

One virtual computing platform,
limitless’ global resources

o wme Ref. IBM
KiSTi
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Software
catalogs

I hi.- L |
Collea B
wecre
Ref. Ghiselli, INFN
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id - Long Term Plan %esxisti

Lk

Information Power Grid

Hosting Hubsg
connected ové
a Grid

Ubiquitous access
Dependable
Hides complexity

oPrme Ref. IBM
KiSTi
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AdE9 SR

e Computing Grid

— Computing grid harnesses multiple computers from
several owners to run one very large application — ex)

Fluid Dynamics, Weather

e Data Grid

— Data grid uses multiple storage systems from several
owners, dividing data across the combined resources
to host one very large data set — ex) HEP

e Access Grid

—~ Collaboration grid ties together multiple collaborative
systems from several owners to allow collaboration
on a common issue

Oy Ref. Hongsuk Yi
MiST

FEme
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e AIAI (Glass Hour) 2 &

1980s 2000s

plication Industry

Desktop -> —> @Grid Services

Applications Application

Windows -> -> Grid OS &

standards

Desktop -> -> Web Services

structure Industry Hardware Grid Computer

Low—costs accelerate demand... -

KiST

zEme
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e-HEPO| +d 2

e Data Production

e Data Processing

CDF Data Analysis Flow: 2004-05 O @ @

Based on Distributed CDF Analysis Facilities (dCAFs)
User
Desktops 3

Robotic
— Tape Storage

ata f
75Hz { S
Simulation and 4 i
Reconstruction 3 59, b
y e Lo
- m Central Analysis 35%

e Data Publication

EEnEAr) New DCAFs

Distributed clusters in Taiwan,
Level 3 Trigger R R Korea, Japan, Italy, Germany,
C Spain, UK, USA, and Canada.




e—Science for High Energy Physics Experiment at KISTI
CDF @FNAL, USA
rrent) F

ALICE @CERN, Swiss
2008

\\\\\\

ALICE Tier2 MoU (2007.10.23)

{ _ www.kisti.re.kr
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The components of e-HEP

Component ALICE CDF

Data EVO (Enabling Virtual Organization)
Publication

ALICE Tier2 Pacific CAF—_|

Data Center (CDF Analysis Farm)
Processing LCG farm

Data e N Remote Control
Production | Room

B
MKisTi



@ e-HEP Data Processing

Community S-RI X=X S

Lt e—Science
sgo2g

KISTI
e-Science J| =& El

e-Science —~ *
Service ALICE Tier 2 Center] CDF J Bio

SHFZLA(LIA))

%ﬁ

Middleware | Jelcoine || anz=a s
KISTICA | ~/

/‘QG/gLite J Linux OS

e—Science J|s &gl

_ Storage
Resourcei " - -

|-"

Supercomp
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OI=R0 | Grid CA JJe|EEl
LCG Farm ==INEEES
Linux Cluster ~HEFESEAEHE
NG HSHEEH, JEEX HFIHEZEAISE
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e-HEP @KISTI

High Energy Physics Applications

Outline

<+ Goal
— To study High Energy Physics any time, anywhere

< Contents

— Data Production: Remote conirol Room

— Date Processing
« ALICE Tier2 Center
» Pacific CAF (CDF Analysis Farm)

- Data Publications: EVO

Products

% KISTI participates in CDF (March 2007)
% KISTI (Korea)—CNRS (France) MoU (April 2007)
+ ALICE Tier2 MoU (October 2007)

 France—Korea Particle physics Laboratory
(Processing)

%&’ KiSTi

www.yeskisti.net

“Pacific CAF(CDF Analysis
Farm) Construction using
LCG farm

< France—Korea Particle

Physics Laboratory (LIA) —
CDF

+Leading Particle Physics
and nuclear Physics
communit
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Greenland Sea

, fe2s
Arctic Ocean/ {

N / / |
7 / ]

Denmark

Fermilab CDF

: vork
hiladelphia
fimore

2 = ‘ Pinac ington, D.C.

S e Gl ( North

5 4 ¢ M Atlantic

harleston

Ocean

71 THE BAHAMAS

Scale: 1:38,700,000
Lambert Conformal Conic Projection,
standard parallels 37°N and 65'N

\ JAMAICA

Caribbean
o 0 eoKiometsrs Sea
e

o 200 0 ks P A ¢ \

— . ARAGUA |

20 miles west of Chicago, USA
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X2 & (2006.3) Ml H Z D 0l X
(1TeV X 1TeV)

Search for New Physics (Higgs,
SUSY, quark composites,...

charm, kaon, neutrino physics
(FOCUS, KTeV, NUMI/MINOS,BOONE,.. .etc.

Sloan Digital sky survey, Pierre Auger,...

Largest HEP Laboratory in USA

. kisti.re.|

zEme



World’s Most Powerful Accelerator:
Fermilab’s “Tevatron”

Jael
e
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aenl
e
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America Europe
3 Natl. Labs

25 Universities l] 6 Universities
E 1 University
2 Universities

= 4 Universities

1 Research Lab

Tot

13 Countrie: ”

62 Institutes

. ~620 Physicists
Asia .

1 Research Lab
4 Universities

1 University

KOREA

¥ ®
o0,

Seoul National University
SungKyunKwan University
KISTI

Chonnam National University
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alysis Facilities (dCAFs)
User
Desktops =

ICAT (Deceimlionl CAF)

Robotic
Tape Storage

20 MB/s

Simulation and
0.75 Milllon channels Reconstruction

Central Analysis 35%
Farm (CAF)

New DCAFs

SRR Distributed clusters in Taiwan,
Level 3 Trigger  [/oduction Farm Korea, Japan, Italy, Germany,

(250 duals) Spain, UK, USA, and Canada.
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CDF Data Analysis Flow: 2004-05 ( @ @

Based on Distributed CDF Analysis Faci

lities (dCAFs)

AT {Decetmliosd CAR)

TEWATRON A User !
Apworeun Desktops = =
o ;--_f: 3 "- q o : y . H|1- .\_ﬂ
2 - T NNES Robotic ;RN
-\\ N Tape Storage :

3'-‘_! | Analysis gl
CDF R~

Data

Simulation and

Reconstruction ; {
i ; g Central Analysis
L2 g g N s FADTER AF) New DCAFs
300 Hz = [Bali R e : :
* B, ¢ HE S Distributed clusters in Taiwan,
Level 3 Trigger e e Korea, Japan, ltaly, Germany,

Spain, UK, USA, and Canada.




%esxisti

e-HEP =2 ¢4 dill

1. Data Production

2. Data Processing
1) ALICE Tier2 Data Center
2) Pacific CAF (CDF Analysis Farm]

3. Data Publication

4. Leading community
1) France Korea Particle Physics Lab.
21 PPNP Research Community

MKisTi




1. Data Production %esist
Remote CO shift room

A

®Pisa, X HIH Remote
1 CO (Consumer Operator)

o

shift room /2% &9 =

® KISTI< remote CO shift
room & =

§ @ KISTI ordered 10 LCD
monitors, 3 servers and
webcam, etc.




2. Data Processing Zsxis
11 ALICE Tier2 Data Center

LHC ALICE &8 Al OI0Ie &8 =
1,000 B2 =Ll SR AFS




Deployment on KISTI Test-beds«sr

/Icgjob I'-____\\ r- T ‘\\
(HEP) 7y [ P 1 1
ﬁ! | | . .
7 glite job _ I | I |
U |ton-He) , 1co~RB LWl J | wnoot
I: ! || | |
gt =g
I l
| WMS+LB ! HLAMS) ) ywnoo2 |
VOMS W IVVIOTD / ; , !
S . |
] D! ! ; - I
o YgLite-CE, - |
VOBOX DGAS _;? |
|
— - ST
; Computational Resources
BDII
PX I
I
e ]
ShC ' SE-classic  SE001 SE002
i S . ~ Storage Pool
@fsam FTS admin: glite—admin@mail.gridcenter.or.ky
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KISTI Testbed Specification

e OS: Scientific Linux 3.0.4
e CPU: Intel® Pentium—IV 2.0GHz

e Memory: 2Gbytge Upgraded
- Swap Memory: 4GB per all nodes

e Disk: 40GB per all nodes

- 500GB external storage are shared by CE and all WN as
user home directory

e Network: 1Gbit Ethernet

£y
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ISTI Farm in LCG Monitoring

ceee

Enabling Grids
for E-sciencE

Site: KR-KISTI-GCRT-01

KR-KISTIGCRT-01




%sxisi

ALICE Tier2 center @ KISTI

800 process

30 node 50 Tbyte
2 TByte (2008)
(current)  casg

cccccccccc
\\\\\\\\\\\\\\\\\

e—Science X}

25 /""',
reCre
« 30 node/2TByte, & B 2 50 (44 & Hal



2. Data Processing Tesxist
2) COF&i& Pacific CAF

e U= HZ20|HPA COF &E O (2007.3)
e Pacific COF Analysis Farm (CAF) ?’;‘ il =2
o (Bt ASGC, 2 & mMnHiy, 2= o

Korea—France
Particle
Physics
Laboratory

(LIA project)

Pacific CAF
= .

S—

LCG Tier2 (ALICE Tier2) Center

Venus 40 node = Supercomputer 4




CDF &3 Pacific CAF %oswist

>Id M T AR
an;us”e submission points fo access A & A_” j:” (&4 ? Xl‘ 800 O:I g:)i
>pa'ta processed only locally :

(=W 3001 )

o
0t

e 2
RamclF PO

- = R Pacific CAF

Pacific CAF Web Monitor [History|Analyze]

e Pacific CAF overview o

System status. Gludein Statistics at 2007/05/21 10151503

Completed jobs
Jobs. i
o h§ KISTI LCG

By accounting
aroup:

System Info

Total VMs  Usable Claimed Load=0 Load-30 Assigned Free VMLoad Load
By Input Source: Cunent | 220 10 | 110 0 0 o 0 140 140

« None

© 2007 Eurcpa Technologies
e © 2007 NASA
07 TerraMetrics
007 ZENRIN

14710

Pacific CAF is almost ready including KISTI nodes

Updsted Moy 21 104401 Total CAFMarks  Claimed CAFMarks | Free CAFMarks VM Load CAFMarks Ave. CAFMarks VAL



CDF Grid -

CAF

step1(2001~)

DCAF

step2(2003~)

Grid

step3(2006~)

Outline oo

www.yeskisti.net

Ceniral Analysis Farm :

A large central computing resource based on
Linux cluster farms with a simple job

management scheme at Fermilab.

Decentralized CDF Analysis Farm :

We extended the above model, including ifs
command line inferface and GUI, fo manage
and work with remofe resources

We are now in the process of adapting and
converting out work flow fo the Grid

)

. kisti.re.|

zEme
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CDF Analysis Farm (CAF)

Develop, debug
AND submit from
personal PC

el Consmsapet | pumerk_Iv
Oyt Darectey: I reE g tn g ag

No need to
stay connected

Submit and forget
until receiving a ma

Output to
any place

CCP 2006 - Gyeongju, Korea - CDF computing - by Igor Sfiligoi 4

KiSTi
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The CAF head node

Just a portal

CAF Head Node _

/ Web Server

(x5
15




Decentalized CAF3 -0
==

Fermilab (caf) EallLL

ﬁ@ .A )
* é"&\‘ ~ KNU (korcaf) ﬁj}: _—yq —
= { ~n Toronto (torcaf2)
INFN(cnf n) ‘4) - —

.@;\1’“ UCSD (ggsducaf)

l .

O Fermilab

m W ltaly

K. Cho at et al., 9t Int. Conference on Accelerator and Large Experiment Control
System Gyeongju, Korea, 374 (2003)

K.Cho et al., Proceedings of Network Research Workshop, The 18th APAN Meetings,
Cairns, Australia, vol.1, 233 (2004)

K.Cho, 2" ICFA workshop on HEP networking, Grids and Digital Divide for Global e-
Science (Daegu, 2005) ...
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Advance to Grid

e |t is the world wide trend for HEP experiment.

e Need to take advantage of global innovations and
resources.

e CDF still has a lot of data to be analyzed.

use Grid

)

(x5
15




%esxisti

m DCAF
Condor-based Grid CAF

Condor based CAF Condor based Grid CAF - Overview

CAF Head Node . CAF Head Node —

Worker
hodes
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Condor based Grid CAF - Details

Grid Site
CAF Head Node
ob
/ x
Monitor

Glidekeeper
Submitter
N

*_Condor ——
ob :?

Pull model

s,
MKisTi

Grid Site

F.v.
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CAF (2001~}
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Decentralized CAF [2003~]

Korean CAF :
KISTI, KNU
~ 4 Japan CAF
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Grid CAF [2006~]

Pacific
CAF




Pacific C

g r"'tl__:‘_r'-.\_’;_fv"
File i
i -
\P
1‘:1 ‘1_.-'1,___\
P e 3

O Shé‘n)ﬁén

%sxist

007 TerraMetrics CCP 2006 - Gyeongju, Korea - CDF O
7 ZENRIN




CG Farm at KISTI: Current fernen

Pacific CAF
= .

LCG Tier2 (ALICE Tier2) Center

Venus 40 node = Supercomputer 4




%6’ KiSTi

www. yeskisti.net

Pacific CAF : Submission

E CDF Bun Il CAF GUI

Analysis Farm: paccaf | paccaf.phys.sinica.edu.tw 8100
Method: HMone |
Dataset: [undefined

Process Type: short |

Group: common |

Data Access:

Initial Command: | fhello_long.sh I E

Onginal Directory: |a‘|:dffhnmefkhc:hn!u:af_demn Browse... |

Quput File Location: |icaf:temp.tgz

o EBEmail? Email Address: |khcho@fhal.gov
I Subimit | Quit | Ready
{2007-05-22 19:10:07) paccaf analysis farm selected I

=l
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acific CAF : Monitoring

Overview
Site Overview

System status
Completed jobs

Jobs status

By accounting
group:

oup_cominon
By user:
¢ schsu
By length:
e lon
By Input Source:
o None

Tpdated: May 21 10:44:01

Pacific CAF Web Monitor [History|Analyze] -
Pacific CAF overview psomy
Glidein Statistics at 2007/85/21 18:51:03
200
100
Maor; 14 Tue 15 Wed 16 Thu 17 Fri 18 Sat 19 Sun 20
B IPAS_0SG O KR-KISTI-GCRT-01 H Taiwan-LCG2
B Taiwan-NCUCC-LCG2 [J TW-NIU-EECS
Current Maximum Average Ly
IPAS_05G 0 76 le &
KR-KISTI-GCRT-01 12 13 3
Taiwan-LLG2 o Tk 2
Taiwan-NCUCC-LCG2 6] 0] ¢]
TW-NIU-EECS 12 13 3
Total Glideins 11a 184 29
System Info
'Total VMs Usable Clalmed ‘Load=0 Loadfc:S(] Asmgned Free VM Load Load
Current| 220 | 110 | 110 140 | 140
Total CAFMarks  Claimed CAFMarks Free CAFMarks VM Load CAFMarks Avg. CAFMarks'VM
161.9k 161.9k ﬁ 0.0k 190.5k 1471.0
/hour Started sections Finished sections Submitted jobs Terminated jobs:

[~
|
| £

(L

www kisti.re.kr
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3. Data Publication o
EVO (Enabling Virtual Organization] system

e Have constructed EVO system
= To provide e—Science collaborative research environment

T MonALISA G Show all selected

File View Discovery Groups Security Help Team Meeting

. w always on top
" " - Ints t RTTi Quality _
Modes: |Ma. of audio tients o 3 Links: oot e 202k

[Peer Mizan auaiity /2 [ o

e e, O e —— Marek Do__maracky Viktor Michalcip .
: ; i

Hyun-woo Kim Kihyeon Cho Q '

el Fr w

r KISTI HEP o — Tl
. W yieyo: Testing |-_‘| |Z|

10 Traffic l i & |
|8 “ S"
y =

PICTURE

&l Hyun-woo Kim
CsM 15 /s 24kb/s  (QCIF)

nne(s) under cursor: KISTIO1_KR (150.183.247.51),KISTID2_K
T

& Kihyeon Cho J
CAM 12 1f's 247 kb's  (CIF} |




66’ KISTE

W o IX1=a AT ME

e EVO (Enabling VO) 3t&t3|o] AIAE! 21 X = X
> 2 AR2KX=S0H e-Science &g A &4 HS

T MonALISA
File View Discovery Groups Security Help

H o Intemet RTTime Quali z17s [ 0.2 Show
LIt =Y Nodes: No of audio clients 3 Links: e kTl g U
) OnTop view Peer blean quality f 2h 0_100%Sh0w

3D Map ’ - Action: () Zoom @ Rotate Scale rodes - ) SpeedkfJ

24 uzers, 33 reflectors, 373 nodes, 4541 pamms¢

185

Groups

Cliems

10 Traffic

Multi-view .
node{s) under cursor: KISTID1_KR (150.183.247.51)KISTIO2_KR {150.183.247.52)

CALTECH =
ey T — " T




Pesxism

4. Leading community
11 France Korea Particle Physics Lab. (LIA}

« CNRS—KISTI MoU (2007.4.)
- To construct LIA (Laboratory International Associate)
- Particle Physics, bio informatics, Grid Computing

Sharing Techniques @




K|5T|

www.kisti.re.kr
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= AAEd 34 (LA) =T
Al T T2tA CNRS/IN2P3S

Leading Group
France (IN2P3) Korea (KISTI)
Co-Directors Vincent Breton, Ok—Hwan Byeon,
LPC-Clermont Ferrand KISTI
ALICE Pascal Dupieux, Do-Won Kim,
LPC-Clemento Ferrand, Kangnung N. Univ.
ILC Detector R&D Jean—-Claude Brient, Jongman Yang,
LLR—-Ecole Polytechnique, Ewha Univ.
Biolnformatics Vincent Breton, Doman Kim,
LPC-Clermont Ferrand Chonnam Univ.
CDF Aurore Savoy Navarro, Kihyeon Cho,
LPNHE/IN2P3-CNRS KISTI
Grid Computing Dominique Boutigny, Soonwook Hwang,
CC-IN2P3 KISTI

)

KT

:




LIA on CDF

France

Aurore Savoy—Navarro
(LPNHE/IN2P3-CNRS)

Gian Piero Stephane Tourneur

Thomas Kachelhofer
(CCIN2P3)

A Post—doc (To be hired)

%6’ KiSTi

www. yeskisti.net

Korea

Kihyeon Cho
(KISTI)

Hyunwoo Kim

(KISTI)
ol k il

DongHee Kim Intae Yu
(KNU) (SKKU)

Soo—-Bong Kim
(SNU)

)

JKiST

= e



4. Leading Community esxisn
2] Leading PPNP Community

e Have installed CERN Library etc. on
supercomputer

e Have supported KIST| CA

e [0 allocate network and supercomputer
for PPNP community
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summary of e-HEP

COF &&2| e-HEP = &1t

o AEX KRS 244

- COFAlE AR AL XI& (800 Y,

o 2H B 244
- KISTI, 012 H20/ 74 CDF &
- 8H(KISTI)-Z(CNRS) MoU
- LA IN2P32F CDF 12|

=21 30§ H)

S =M==sd

c
— CHet =21 Pacific CAF &d 2532

o Jlz=HE2 244

— CDF Pacific CAF Jl= I}
- EVO AIAE 2] 2= 8

2=

mlI

= B Physics

ﬁ
x
1>
=
0K
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htest B Mesons i Heavier B Mesons Baryons:

S C




Observation of Bs — (28] ¢ oss:

- CDF Run Il Preliminary
5 - C % 'O?Bﬁv(zsw;w(zswu‘u’
I y(28) e e
BO, B+, BS W+‘..< Gz_sigma 6.63  +0.00MeV/ic?
L TN X F L]
u,d,s u,d,s HHH Lﬂu” 1D L r Hﬂﬁ
TR LI
ass]

N A i s r )
e |n Standard Model, Feynman diagrams are
same.

20.2 £ 5.0 events
Br(Bs — w(2S) ¢) / Br(Bg > J/w ¢ )
= 0.5240.13 £0.06(br) £0.04(sys)

November 7, 2007 r E——




Thursday, January 26
2:30 p.m. Theoretical Physics Seminar -
Curia ll

Speaker: E. Lunghi, Fermilab

Title: Analysis of Large Tan beta Effects
in the M32M from the GUT 2cale

3:30 p.m. Director's Coffee Break - Z2nd
Flr ¥-Cwer

4:00 p.m. Accelerator Physics and
Technology Seminar - 1 West

Speaker: L. Prost, Fermilab

Tt Dramrne e nf Clacstersam Manlimn aF o

[ (¥(25)¢) /Teotal

VALUE (units 10~ %) DOCUMENT 1D TECN COMMENT

Fo/T
EVTS

48+1.4+17 55 ABULENCIA 06N CDF  pp at 1.96 TeV
e o o VWe do not use the following data for averages, fits, limits, etc. e & »

seen 1 BUSKULIC 93¢ ALEP ete— — 7

25 ABULENCIA 06N reports [B(BY — (25)¢) / B(BY — J/w(15)¢)] = 0524013 =

0.07. We multiply by our best value B(Bg — J/p(18)¢) = (9.3 + 3.3) x 10—4. Our
first error is their experiment's error and our second error is the systematic error from

using our best value.
e -
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i Visitors investigated phy=ics concepts at last
vear's open house. (Click on image for larger

Extended Forecast VErSIon.)

This years Education Office Family Cpen
House will take place on Sunday, Fel.
19. The event offers free family-style

Weather at Fermilab

Thursday, January 26, 2006

Fermilah Result of the Week

Strange Beautiful Meson
Has a New Charming Mode
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wiritje] i e o } flm "

Masz= distributions of Psil25) phi cbeerved by
CDF, where the P=i(25) decays into two
muecns (lefty and P=il25) decays into Jipsi
pi+pi- (right}. The =signal peak contains
20.2+5.0 (left) and 12.3+-4.1 (right) events
for the two decay channelz, respectivehy.
(Click on images for larger version. )

The ELSJ'EIdeI-u mesons consistofa
bottom quark and a strange/down/up
anti-guark. They can decay to final states
involving charmonium, a charm quark
and anti-quark bound together by the
strong force, in a bound state similar to
the hydrogen atom. Just like the
hydrogen atom, charmonium has a
ground state and several excited states,
such as Psi(23) and JiPsi (or Psi(13) ),
the latter being the first (or lowest
energy) excited state of the charm anti-
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Data Analysis Procedure
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SJlyr'n wS)—Jlyn'x Output | IL] >
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Total File Size ~4.08 TB
Total Liminosity ~ 1.6 fb-1

DF Analysis Farm

batch 5Y§Tem5 . Real time : 29,200 hours
equential Access via Metadata CPU time : 23,877 hours
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CDF Run Il Preliminary

L=355pb’
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Reconstruction of Bs

CDF Run Il Preliminary
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- mean =5366.63+3.20MeV/c”
g4sigmg =777 +0. 00MeV/c?
sF
2
1 =
Lol Ll AU
817515 52 525 53 535 54 545 5.55 6
B. — y(2s) ¢; yw(2S) > J/y =’z Candidates, Mass[Ge\Hc%
CDF Run Il Preliminary L=1fp"
14
12
10: B, — w(2S) 0; w(2S) = Jiy ' ]
L Yield =31.9 +67events
gl Mean = 5367.51 MeV/c?
6
4_ | -ﬁ
bl
_\\\\‘\\\\‘\\T‘J'\\\‘\\\\‘\\\\\\\\\\\\_"\\‘\
g.1 515 52 525 53 535 54 545 55 555 5.6

M(p*p” mrK*K') Mass[GeV/c?]
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B Physics Plan @ KISTI & KNU

B=B*, K=K* B=B0, K=K*0 | B=Bg, K=¢
JJo KP | P=none |(1.008£0.035)x10% | (1.33£0.06)x102 | (9.23.3)x10-4

P= rtyr- | (1.0740.19)%10- (6.6+2.2)*104 Q

Ww(2s)K P P= none | (6.48+0.35)x10* (7.2£0.8)*x10* Eﬂ'.8i1 4+1.7)%10

B+ - /¥ r+ K+ has larger BR than
B+ -> J/¥K+ (?)

W
KiSTi
November 7, 2007 (= Famsicinn




Pesxism

Bs > )/ ¥t

e Could be a good method to separate production
mechanism?

Br(B° — J/y T+ Tt K*0) / Br(B0 — w(2s)(—sJ/w Tt* 7T ) K*0)
Br(B+ — J/w TT* 7T K*) / Br(B+— w(2s)(—>J/iy T+ 7T ) K+ )
Br(Bs — JAy T+ T 0 ) / Br(Bs — w(2s)(=Jy THTT ) o )

charmonium-—>

b J/psi . .. J/psi pi+pi-
| Kx0, K-+
0 + * 5 0 + +...'
B,B,B; | | B, B",B, WH——"__
d | . u,d,s Kx0, K+
u, d,s pi, K e .
November 7, 2007 A('mmm! phi
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Conclusions

e Since there is no accelerator in Korea, it is important to make e-
HEP (High Energy Physics) to study high energy physics
anytime and anywhere.

= Therefore, the support of KISTI for HEP is important.

e The component of e-HEP (High Energy Physics) are data
production, data processing and data publications.

e Using e-HEP, KISTI starts to work on B Physics at CDF
experiments.
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