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Outline

o KISTI?

e e-HEP (High Energy Physics)
e Standard Model

e Heavy Flavor Physics @ CDF
e Summary
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KISTI "bird's eye view" %

Cray-2S
1st SC System in Korea until 1993

W
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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 RSt Center new values
systems
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{ MPP (SUN): o
w Supercomputer (4"1) . 28,256 CPUS,226Tflpos;
p— R YT, :

¢ MPP (SUN): .
........................................... 5 e : 1,472 CPUS, 29.4Tflops;
, . i 3,008CPUS,24Tflops i ...~ 1T T :

672 CPUS, 4.3Tflops | | SMP (IBM): :
x5/6 : .| 704 CPUS, 65Tilops |
24 CPUS, 0.2Tflops - .

1 Cluster :
512 CPUS, 2.86Tflops

255.6+30.5 Tflops

current 2007 Ki
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Research areas @ KISTI
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e—Science for High Energy Physics Experiment at KISTI
CDF @FNAL, USA
rrent) F

ALICE @CERN, Swiss
2008

\\\\\\

ALICE Tier2 MoU (2007.10.23)
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www.yeskisti.net

Man Power @ KISTI

e High Energy Physics Group (8 FTE)

- Theory: Dr. Sangdong Lee

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

— CDF: Dr. Kihyeon Cho and Dr. Hyunwoo Kim

KiSTi
November 7, 2007 (= Famsicinn
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The ultimate goal of e-HEP

e To study high energy physics any time and
anywhere even if we are not on-site.

e Remote Control Room s

e Data Center, Grid Farm

e Using collaborative environment - VRVS, EVO
(Enabling Virtual Organization)

® L]
November 7, 2007 LI,(ISJ!,
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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

November 7, 2007
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@ ¢-HEP Data Processing

PPNP research community |

Community France-Korea PPL (LIA) |

e—Science
applications team

KISTI
e—Science IT team
e-Science —~ | |
Service ALICE Tier 2 Center] CDF J Bio J ILC R&D J J
Middleware | Grid team | Supercomputing Supercomputing
KISTICA | ——sueporileam , \Supportteam——
_CGigLite J Linux OS l AIX OS(IBM)
e—Science IT team
____ . Storage
ResoUrCe il TE. | -
- i 55 g
75 NN GLORIAD
5 L - | me/—8>nce support
SupeE Supercgﬁﬁ{)utin - - - .gngj team
»::;_operation team Supecp|g -3 Network team




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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CDF Collaboration -

CDF Collaboration 13 Countries

: 62 Institutes
North America

= +] ~620 Physicists

m=c=11
1§ ]+ o

* s .
®:|  Asia

Europe

@® | | Center for High Energy Physics:
Kyungpook National University

Seoul National University
SungKyunKwan University
KISTI

Chonnam National Universit

® [ ]
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World’s Most Powerful Accelerator:
Fermilab’s “Tevatron”
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www. yeskisti.net

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.

N

— -1

® o
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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 d {
i ; g Central Analysis
L2 B : TEEN S DTS AF) New DCAFs
300 Hz = [Bali R e : :
* B, ¢ HE S Distributed clusters in Taiwan,
Level 3 Trigger e e Korea, Japan, Italy, Germany,
Spain, UK, USA, and Canada.
Ki i WI-EGE. —Tier2
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e—-HEP Achievements

1. Data Production

2. Data Processing
e Pacific CAF (CDF Analysis Farm)

3. Data Publication

4. Leading community
e France Korea Particle Physics Lab.
e PPNP Research Community

November 7, 2007 LI,(IéJ!



1. Data Production %esist
Remote CO shift room

A

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

o

shift room /2% &9 =

= @ KISTIE remote CO shift
room 2% 3

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

November 7, 2007 (_!(Imum.m!



2. Data Processing %esxisn

»Idea: fwo submission points to access
any sife

e 800 CDF users around world use it.

Ginon o
T RaMcAE &5

- Pacific CAF

Pacific CAF Web Monitor [History|Analyze]
BisCreniay Pacific CAF 0verview mun

‘Systen tatus. otisein statistics at 007705721 10351103
Completed jobs
Jobs status ‘

B

By accounting

System Info

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

0
2. . S S S 1

© 2007 Europa Technologies
e © 2007 NASA @0 - « blone

[ KISTILCG

2007 TerraMetrics Tpdtad May 2110401 Total CAFMarks  Claimed CAFMarks | Free CAFMarks VM Load CAFMarks Ave. CAFMarks VAL

1619 1619k 00k 190.5 14710

007 ZENRIN
Pacific CAF is almost ready including KISTI nodes




COF Grid - Outline oewsn

www.yeskisti.net

Central Analysis Farm :

A large ceniral computing resource based on
CAF . A .
Linux cluster farms with a simple job

management scheme al Fermilab.
step1(2001~)

Decentralized CDF Analysis Farm :

We extended the above model, including ifs
DCAF ~

command line inferface and GUI, fo manage
step2(2003~) .

and work with remofe resources

Grid We are now in the process of adapting and
ste,gS( 2006~) converting out work flow fo the Grid

W
KiSTi
November 7, 2007 ’
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CDF Analysis Farm (CAF)

Ay Famie cattbad | TeadSEal 13 Saal govs 510

Pricess Typer mesbam

Develop, debug

. mmr!mm.h_au_d |
AND submit from e e

personal PC e -

CAIONMUME AT17ele LACR waLacied
Hetig diTA A06oss Methed salacTod
madium man CEOm ARLeCTEd

© to we ¢ mpen fob compleeian
1390 (binfter -civel (odff iy stilignselilipe 16916 g -
- 00 meRoera o thoed e P Leed et Laans 169 Li rom

1 10¢ yek mabEisalan diccaaal %7 TG0

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

P’
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The CAF head node

Just a portal

CAF Head Node _

/ Web Server

FEme

®
November 7, 2007 LI,(IéJ




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 Itis 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

)

November 7, 2007 LI,( e




What is Grid?

Technologies and infrastructure that support sharing and coordinated use

of diverse resources in dynamic, distributed virtual organizations (VO’s)
— lan Foster

%é’ KlSTl

eskisti.ne
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‘_..-"" The Experiment Enterprise ""-_.f‘ —————— —
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D | B 25 \
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! = o N\ ]
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- o 1
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Ref. Paul Avery
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@  Pre-Internet System

Pre-Internet “System”

Data

Storage Applications

N O H "
EL Nk

Processing 1/0 Operating System

Ref. IBM




RID Svstem %eswist

Applications

Storage

rocessing Operating System

One virtual computing platform,

limitless’ global resources
K 61. Ref. IBM
November 7, 2007 (o aasinn
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Condor-based Grid CAF

Condor based CAF Condor based Grid CAF - Overview

| CAF Head Node | & CAF Head Node ‘Q

E

Worker
hodes

NI
./

=

i

CCP 2006 - Gyeongju, Korea - CDF computing - by Igor Sfiligoi 10 CCP 2006 - Gyeongju, Korea - CDF s

® L]
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Condor based Grid CAF - Details

Grid Site
CAF Head Node
ob
/ x
Monitor
Glidekeeper
Submitter\ Grid Site
N\ :
e T
ob :?
Pull model

W
KiSTi
November 7, 2007 (= “eastnn
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CAF (2001~}

® L ]
November 7, 2007 CI,(I.....W!
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www, yeskisti.net

Decentralized CAF [2003~]

Korean CAF :
‘,,KISTI, KNU

o 'Unm:'}w“ Ll B €5 Japan CAF

./ .’
November 7, 2007 CI/(ISI |
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Grid CAF [2006~]

Pacific
CAF

® L ]
November 7, 2007 CI,(I.....W!



4 %sxist
Pacific

UM

2007 NASA
007 TerraMetrics CCP 2006 - Gyeongju, Korea - CDF Os

07 ZENRIN

33 November 7, 2007 | .?T'



CG Farm at KISTI: Current fernen

Pacific CAF
= .

LCG Tier2 (ALICE Tier2) Center

Venus 40 node = Supercomputer 4

November 7, 2007
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www. yeskisti.net

KISTI Testbed Specification

e OS: Scientific Linux 3.0.4
e CPU: Intel® Pentium-1V 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

W
KiSTi
November 7, 2007 (= Famsicinn
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ISTI Farm in LCG Monitoring

ceee

Enabling Grids
for E-sciencE

Site: KR-KISTI-GCRT-01

KR-KISTIGCRT-01
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Pacific CAF : Submission GUI

B3 CDF Run Il CAF GUI
Analysis Farm: paccaf | paccaf.phys.sinica.edu.tw 8100
_ Method: HNone |

Data Access:

Dataset: |undeﬂned

Process Type: short |

Group: common |

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

November 7, 2007 LI/“Z,I!




acific CAF : Monitoring

Pacific CAF Web Monitor [History|Analyze] -
Overview . . E
Site Overview PaClﬁC CAF Overview [History]
M Glidein Statistics at 2007/85/21 18:51:03
200
Completed jobs
Jobs status e h
By aCCOUIltlIlg Maor; 14 Tule 15 Wed 16 Thu 17 Fri 18 Sat 19 Sun 20
group: B IPAS_0SG O KR-KISTI-GCRT-01 H Taiwan-LCG2
B Taiwan-NCUCC-LCG2 [J TW-NIU-EECS
Current Maximum Average L8
oup_comimnon 1PAS_05G 70 76 16 :
KR-KISTI-GCRT-01 12 13 3
Taiwan-LLG2 o Tk 2
By user: Taiwan-NCUCC-LCG2 0 o 0
TW-NIU-EECS 12 13 3
Total Glideins 11a 184 29
¢ schsu
By length: System Info
lon - e .
* | Total VMs = Usable Clalmed ‘Load=0 Loadfc:S(] A551gned Free VM Load Load
By Input Source: Current| 220 | 110 | 110 140 | 140
« None _——_“—__
Updated: May 21 10:44:01 | Total CAFMarks Claimed CAFMarks ~ Free CAFMarks VM Load CAFMarks ‘Avg. CAFMarks/' VM
161.9k 161.9k 0.0k | 190.5k 1471.0
/hour Started sections Finished sections Submitted jobs Terminated jobs:

£
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3. Data Publication %sist

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
=V Nodes: No of audic clients 0 3 Links:oelnet ATTime Sus it
i ualite [ Zh B —— e — e
o e ':'\/:

Marek Dci'naracky

Multi-view bl g & Hyun-woo Kim
Rl A €aM 15fs 24kb/s  (QCIF}
A D'LEC H hode(s) under cursor: KISTIO1_KR (150.183.247.51),KISTID2_H = s
T P e m sy 8 "

& Kihyeon Cho
CAM 12 f's 247 kb/s |

L]
November 7, 2007 (,I,( mm.m!,
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4. Leading community

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

Sharing Techniques Ei




Leading Community _
France Korea Particle Physics Lab. (Cont’d]

To collaborate with CNRS/IN2P3 including CDF

Vo

is/ﬁ’

www.kisti.re.kr

€S KiSTi

www.yeskisti.net

Leading Group

France (IN2P3)

Korea (KISTI)

Co-Directors

Vincent Breton,
LPC-Clermont Ferrand

Ok-Hwan Byeon,
KISTI

ALICE

Pascal Dupieux,
LPC-Clemento Ferrand,

Do-Won Kim,

Kangnung N. Univ.

ILC Detector R&D

Jean-Claude Brient,
LLR-Ecole Polytechnique,

Jongman Yang,
Ewha Univ.

Biolnformatics

Vincent Breton,
LPC-Clermont Ferrand

Doman Kim,
Chonnam Univ.

CDF

Aurore Savoy Navarro,
LPNHE/IN2P3-CNRS

Kihyeon Cho,
KISTI

Grid Computing

Dominique Boutigny,
CC-IN2P3

KISTI

Soonwook Hwang,

November 7, 2007
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4. Leading Community esxisn
- Leading PPNP Community

e Have installed CERN Library etc. on
supercomputer

e Have supported KISTI CA

e To allocate network and supercomputer for
PPNP community

e Have hosted PPNP (Particle Physics and
Nuclear Physics) workshops

November 7, 2007 LI,(Ié:!!
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summary of e-HEP
CDF &89l e-HEP 2= &1}

o MEA ANEHS R+4
-CDF&g A4+ A& (800 (HE, =LH 304 &)

o =Ml E152 254

- KISTI, 0l= H=20|H 4 CDF & =Hls=s3% -+ &0 (2007.3
- eH(KISTI)-= (CNRS) MoU

- Lt A IN2P32F CDF 12|& 2t 234

- CH B, L =21l Pacific CAF 2ted =9+

o J|I=IHEL 24
- CDF Pacific CAF J|&= & 2=
-EVO AIAE! 2 == KX AElA HZ2

= Heavy Flavqr Physics

FYNS YV LIRS _—\s . - WWW.KISTLTe.Kr
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Heavy Flavor Physics

e Standard Model
e My interest in Standard Model
e Heavy Flavor Physics @CDF

— CP Violation in Bs, Bs mixing, Lifetime difference
— CP violation D9, charm mixing

- B — sl utr

— Observation of =, Bc, Bs = ¢(2S)®

KiSTi
November 7, 2007 (= Famsicinn




Standard Model

e \What does world made of?

o , t, b
e Meson (q gbar) H.ADRON;
e Baryon (qqq) R ¢

MESON BARYON

® &, muon, tau
® V., V,V,

\b'/ \th Vts th/\b/
oCrs
November 7, 2007 (_I/(Imm!,
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The CKM matrix

e 3 known generations of quark doublets
— (u,d),(c,s),(t,b), EM charge (2/3, -1/3)
— Origin of families unknown in SM

e Only the charged-current EW interaction can change
flavor in the SM.

e EW eigenstates are not mass eigenstates.
- Only SM connection between generations!

w , C Vekm

® [ ]
November 7, 2007 LI,(IST!
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The CKM matrix

e Relates EW flavor and quark mass eigenstates

e 3 generations, Unitary = 3 rotations, 1 Phase

e New Physics (NP) with non-SM flavor couplings
would make the CKM description incomplete

Wolfenstein parameterization

- N 3
Vud Vus Vub 1'}'\-2 A A ?‘ha‘P'iT])

VCKM = Vcd ch Vcb - -A 1- 2212 A \2 + 0(14)
k_vtd Vis th_J AN3(1- p-in) -A A2 1

W
®
November 7, 2007 LI,(Ié:!
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The Unitary Triangles

e Graphical expression of unitary condition(s)

e CKM unitarity violation would imply New Physics




Consequences of CP Violation

Teswist

www. yeskisti.net

e CPV can occur when multiple B— F amplitudes interfere

e Very small for B system (exp. limit < 10-2, predicted ~103 in SM)

e B system uniquely situated for CPV studies

Direct CPV

Band B* Mixing+Decay CPV

>

D. Brown, CKM phase and CP Violation in B Decays -J\j
[Semkciey Lan _
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My Interest in Standard Model

CP Violation on Charm meson

e Cabibbo Suppressed modes : 103
e Cabibbo Favored modes : 0

= Percent level at New Physics beyond standard model
Rare decay modes(i| 2tgt &+ (Charm, B Meson)
= &S A Z 2| Mechanism= O] o

)

ete- &l'el = CLEO (91-96)
Fixed target & & = E687, FOCUS (96-& XH)
Hadron Collider & & = CDF (2001-& iH)

W
KiSTi
November 7, 2007 (= “eastnn



earch for CP violation in DO

2] D°(D°) — K2¢

0 "0
Y o _ I(D°) - T(D°)
100 . . . 3|300595-002 - F{DE';I + F(Dﬂ]!
(a) 1 (b)

m | *

© 4

3 1 |

= 50 Channel CP Asymmetry 90% Confidence Range

& + KTK~ 0.080£0.061  —0.020< Appe <0.180
] 1 0 — —

: } | ++ Keg 0.028+£0.004 —0.182< A K% <0.126

0.0

) \ '? #i: ‘ih ot .# ? ) Kem —0.01830.030 —0.067< AKgﬁg <0.031
1 ‘ ‘ I

1.50 1.70 1.90 1.50 1.70 1.90 2.10
K:d) mass (GeV/c?)

= World’s first upper limit

K.Cho et al. Physics Review D52, 4860 (1995)

W
®
November 7, 2007 (,!(Iéu!
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60 Meson Summary Table

Meson Summary Table 61
2 o —3 678
K‘?"f’ﬂ {40 + 0.7 )% 10 1Py = 10—
KK~ (55 % 08)x1073 678 D° ()= 307
K"{ng]* K*{ggg) (12 £ 05)% 280 Mass m = 1864.6 £ 0.5 MeV (S = 1.1)
x B(K*(892)" — K%n'}) _ My — mpo = 4.78 £ 0.10 MeV (S = 1.1)
KOK~ r.-i ot (non-K*+ K*0) < 79 x1073 CL=00% 678 Mean life 7 = (410.3 + 1.5) x 10715 5
KtK—= 'T+?T (25 %13 I 104 600 o — 123.0 pum
Jng - ng| < Tx100 5 s, CL = 95% b=l
Fractions of the following modes with resonances have already appeared
above 35 submodes of particular charged-particle modes. (FD? DD ).l’ =2y =0.016 £ 0.010
Tt (62 £ 06)x1073 647 F(K* £~ (via DU))/M(K~ ¢+ 1) < 0.005, CL = 90%
ot 70 (23 +£10)% 619 PR iy e
4 L S % CL=90% 258 T(KTm (via DO /MK~ 7t) < 41x107% CL = 95%
K+ R*(892)° (43 % 06)x1073 613 CP-violation decay-rate asymmetries
K*(892)* K° (31£14)% g Acp(K+ K—) = 0.005 + 0.016
K*(892)* K*(892)° (26 £ 11)% 280 Acp(K2KL) = —0.23 £ 0.19
Doubly Cabibbo suppressed (DC) modes, Acp(atw ) = 0.021 £ 0.026
AC = 1 weak neutral current (€1) modes, or Acp(z%7%) = 0.00 + 0.05
Lepton Family number (LF) or Lepton number (L) violating modes | Acp(KO 6) = —0.03 + 0.09 |
Ktata— oc {70 £ 15 )x107? 845 Acp(Kg_iTu] = 0.001 & 0.013
K+ 0 fola (26 + 12 y=107% 678 Arnd KEFY — 008 + 000
S
K*(BQ'Z) : DC [w] (37 £ 17)x10 >4 x| o]l
K+ =t n nonresanant  DC (25 + 12 )x107* O|_:|‘_rlaﬂ|'j|' OI-—I PDGO“ }“XH E| O-I AllkE
Kt Kt K- DC (87 & 21)x1075
e DC [w] < 13 w104 CL-00% 527 CPT-violation decay-rate asymmetry
wtete ct < 5 x 10—2 CL=90% 929 Acpr(K¥ ) = 0.008 + 0.008
e 88 100 CL=90% 917
;+ ::'J ::' Ei :; 5.6 : 1w—%  CL=90% 757 9 modes are charge conjugates of the modes below.
Ktete [ww] < 2.0 w 10— CL=90% 870 Scale factor/ P
Kq.lus. " [ww] < 92 w1070 CL=90% 456 DY DECAY MODES Fraction ([;/T) Confidence level [Melyc)
at+ et T LF (gl < 34 %1079 CL=90% 926 -
K+ ot o F LF (g8l < 68 105 CL—90% 966 : ) Inclusive modes
€ |u+ «10-5 CL=90% 929 e anything [w] ( 6.87% 0.28) % =
w et e+ L . 8 106 crooon oy wt anything (65 % 08)% -
2 '“-.'_ '”’+ i j: ;g : 105 CL-—QD‘:’ 976 K~ anything (53 £ 4 )% $=1.3 -
T8 i . T 10 . Q - o s
e i':_"_ i e < 10-% CL=90% 757 KYanything + K" anything (42 + & %
K- et ot L < 12 x10~%  CL=00% g70 K tanything pased 02 -
K=utpt L < 13 x 1072 CL=00% 856 ' p anything lop) < 13 % CL=90% -
K—etpt L < 13 x 10—: CL=090% 865 4 anything (L7 +08)% =
* — L < 85 x 107" CL=90% 703
K*(892)~ p7 b Semileptonic modes
K=ty [ag] { 3.43% 0.14) % 5=1.2 867
K etw, { 3.58+ 0.18) % $=1.1 86T
K™ty { 319+ 017) % BG4
K-#lety, (TS5 Eg }% S=16 61

= Particle Physics Booklet (2006)
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O Both D** and D*O tags used

v v
d
15 F T T T ] T T T T T 3:7(”196-“)7 ] < e _dKo < & ; '—{D
+  10f (2) - 0° w S w
D* 5 E_ “le_‘ _E C s |_(° C d Kg
3 u pr u B
o P Hﬂn-'-hgﬂﬂzﬁh-;:q PR U B S Y e B n-x—: uud B " us s
@ s
g 1of (P) 3
D*O 2 sf =
S iw‘lﬂﬂ%mu ﬂjmn 0om o ] Channel Theory(%) B(%) World Average(%)
g . I R S R R KTK- 0.14~06 045430080035  0.45430.029
20F (c) 3 KYKO 0~0.3  0.05430.012£0.010 0.1130.04
15 F -
Both 3 + E K 9; K 9; K 9; 0.0742£0.010£0.015  0.08620.025
d B KO9K9x0 <0.059 @90% CL
0 * ‘g’i_ S'fr 5 0o (l
- L | L Il L L Il o
5‘I.S[J 1.60 1.70 1.80 1.90 2.00 2.10 K K [ 0'14:*:0'04

M(KsKs)

= World’s first upper limit and

O Branching fraction measurement
B(K9K0%) = 0.054 +£0.012+ 0.010%

K.Cho et al., Physics Review D54, 4221 (1996)

November 7, 200/ o aitan



66 Meson Summary Table
Meson Summary Table

KK < 59 x 104 740 b
' 249+ 023} %10 677 o < Lo * 1073 CL—g0%
d i & E R = =

[zz] | 1 Ktr—ata (i _U} &
- 0

g (via DY) oM <4 X104 CL—00%
a < 28 x 1073 CL-00%
n = c1 62 %1070 cL—op%
x B(K*M - Ktz e C1 < 41 x10-6  CL—g0%
F*(892)7 K*(892)" (6 +2 )xu* 272 B 1 < 4.5 x10°5  ClL-g0%
x B2(K* — Ktx~) el a < 18 x10-% CL=00%

| R ] =

KT K~ xt » nonresonant < 8 %1074 CL-90% 677 3L¢+P_ Ci < 11 x 1071 CL—00%
KORO ot 7 (75 + 29 ) %1073 673 B cr < 53 %1074 CL-90% 838
K+ K= 1+ 1«0 (31 + 20 )x 1073 600 0. o gi < 3.73 ® 10—: CL=80% 922

= FH0 x107 CL=00% 771
b= - "
/Tl ' =
Fractions of most of the follewing modes with resonances have already po ol :__ L CI < 3.0 x 1075 L= o0 804
appearad above as submodes of particular charged-particle modes. : '!_i_ '{__ cI < 2.2 %1075 CL-on% 754
« 0 40 3 . Ras oE ci < 1.8 %1074 CL—ope;

(BO2)" K < L7 % 10 CL-—-90% 608 wnt - o 768
K*(892) ' K~ {38+ 08)x1073 6510 Kﬁ' Ki . G < B3 x 1074 CL=00% 751
K*(892)0 KO <9 % 10~% CL-90% 608 QEJ,E_E £ o < 315 x107% CL-e0% 791
K*(892)" K+ (20 + 11)x1073 610 | gt =t 5 AR x1075 CL=20% 654
o (7.6 + 05 )x 1074 545 Lok Gl s x 1073 CL=50% 710
5 —4 oL & < 31 x107%  CL=90%

[eed} (1.4 + 05 )= 10 489 KOat a— 4 631
e =i2d 1073 CL—90% 238 RO, [ww] < 11 x 107" CL=90% 866
prt { 106+ 0.28) x 1073 614 K—'E; ‘I;Jr - [ww] = 2.6 % 10~% CL=90% B52
c1 i
op’ (57 + 30} x107% 250 £ K*(892)0et e S x 10~ CL=g0% a6l
b ) & fww] = 4.7 %1075 CL=90%

ont x” 3-body (7 4+ 5 }x10 614 et % ; i 718
K*[SQQ}U K‘_,~r+ + C.C. [aaal < 7 x 1074 CL=90% 531 K (892)(;”4_“ ” < 3-59 * 1@_5 CL=00% 829

K*(892)7 K*(892)" {14 £05)x103 272 A =0 wl < 24 x10~5  ClL—go% 700

e N o < 8L x107% CL-o0%  s63
d Radiative modes it & LF  [gg] < 81 %106 cL—g0% 929
P < 2.4 ® 10-': CL=090 TIL P T i fF LF  [gg]l < 86 x 1077 CL=00% 924
wy < 24 w1074 aL gn 63 QST = LF lgg] < 10 x10~% CL-90%  s4g
et ¢t Dl s s f T 0 SN LF  lgg] < 15 x1075 cL-go%  o11

; =i e* = =
K*(892)% < 76 g4 o TR ' et A8 x107° CL=00% 767

LA LF [eg] < 12 x 1074 CL=00% 764
Doubly Cabibbe suppressed {DC) modes, e :Fe 1 LF  [gg] = 18 ©10-% CL—gg% o4
AC = 2 forbidden via mixing (C2M) modes, j?eﬂ e LF  [gg] = 34 %1075 Cl—90% 648
i
AC = 1 weak neutral current (C1) modes, K—E i = LF  [gg] < 1.0 x10~%  CL—00% 362
Lepton Family number (LF) violating mades, or o gg ea ”d: . LF  [ga] < 5.53 x 1074 CL=00% 848
Lepton number (L) violating modes _{ —2}|- e+,u. LF [gg] = 83 %105 CL=90% 714
K* (~ 7 (via D7) oM < 17 X104 CL=90% T PG L < .12 x107% CL-00% g2 |
o DC ¢ 138+ 0.11) x 1079 361 K_fr _ﬂ+1”-++ c.c. L < 29 %1075 CL=80% 804 :
K+~ (via DY) Cand < 16 %1079 CL=095% g6t il “*’+‘9;+ e L < 2.06 x 1074 CL=90% 861
K*892)t 7 g0t 28 s 711 | e f{_‘t;“ '“-Jt £t L < 3.9 x107% Cl=90% 820
et i 4 = oc . < 152 x10~% CL=00% 7oL
Ktea (56 % 17 }x10 st | KK ptp* + e L < L 10-5  cL—0p% 710

K ramata oC {31+ 10 )=xw*
KT w07 aw = Particle Physics Booklet (2006)
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CDF Experiment @KISTI

e KISTI-CDF MoU (March 2007)
e Service Job

e Physics

e Authorship since August 2007

e KISTI is working with Yuchul Yang and Dr.
Daejung Kong @KNU.

November 7, 2007 LI,(Ié:!!



celerator & CDF performance ...,

Year2002 2005 2006 2007 o ek
sMonthl "4 7 10 %% 71|01 e 147101 71014

—3

Lo}

elerator delivers... o

Integrated Luminosity (1/pb) -

Tisool 3.0 fb! delivered
= I
2.5 fb! to tape

{P
g

:

e -

-

2

=]
j

Integrated Luminosity (1/pb)
-
=

wn
=
=

Delivered -

/ 500:

250
- To tape
Jul-2002 Jan-2003 Jul-2003 Jan-2004 Jul-2004 Jan-2005 Jul-2005 Jan-2006 Jul-2006 Jan-2007 Jul-200 0 : | | |
1000 2000 3000 4000 5000
® Fiscal Year 07 *® Fiscal Year 06 4 Fiscal Year 05 +* Fiscal Year 04 = Fiscal Year 03
v Fiscal Year 02 Stur'e Number
) o Year2002 2003 2004 2005 2006 2007
Collider Run Il Peak Luminosity Monthl 4 7 101 4 7100 4 7 147101 7101 4

A0E+32 3 0E+32 f_Q"\ I T T T T
280E432 2E0E+32 B"—\“ 100 e . J N
240E432 4 20BN E ; : .

E 200E+32 2 0E+32 g 'E 80

: < & |

E 160E+432 1 60E+32 % E : )

E 1.20E+32 1 20E+32 ; o 60[ o

@ 5 = [,
8.00E+31 P E :
. . Instant L ~ 2.9x10*
o e CDF II accumulated data of 2.5 fb’!

CDF Detector performs well, including silicon detectors
Expect 4~6 fb’! more by 2009~2010.
4 Peak Luminosity » Peak Lum 20x Average | 0 . . .
November 7, 2007 1000 2000 3000 4000 5000

Store Number



The CDF Detector and Triggers %s«ist

Central
calorimeters

N

e -~ -
w': Front end

. ) Endplug
Forward muon calorimeter

¥ Silicon and drift
chamber trackers

- o(bb) << o(pp) = B events are selected with specialised triggers

KiSTi :
November 7, 2007 (= “eastnn



-bbar dijet production cross section
[+]jets cross section measurement
= b-bbar

Dijet production cross section
easurement

ifetime measurements:

e B+, BO, Bs and Ap

are decay searches:

e B*o>utu K+, B'>u+ru K*,
g 3pp

e B—>hh

Phenomena

earch for New Particles Coupling to
[+jets (b'->Z+b)

USY trilepton combined limit
igh-mass dielectron (Z’ search)

November 7, 2007

Hot Physics Programs

e Top

o
=
=)

—

-]
[—]

My, (GeV/e?)
n

>
.
K

80.3 |

80.2 |

80.1

%&" KiSTi

www.yeskisti.net

Top mass in all-jets channel

Production cross section

Search for W' using the single top sample
Top Production Mechanism (gg vs qq)
Top Charge

EWK

Observation of WZ production
Evidence for ZZ production
W mass, width

gs

H->1t SUSY Higgs
H->WW ME-based analysis
ZH->11bb 2D-NN and MET fitter analysis

IV|IW-MM, c?ntours 5 6‘8% CL

180 190 200

130 140 150 _i6p 170
/‘KP 2
° e M,,, (GeV/c)

MKiSTi



htest B Mesons i Heavier B Mesons Baryons:

S C

Upsilon:

Novembe rixm=ios




B Physics & B Triggers

pp @5 =1.96 TeV

%6’ KiSTi

www.yeskisti.net

ction cross section: O'(pﬁ —bX )= (29.4i0.6(m) -I_-6.2(sys)) ub L lyl<1
PRD71, 032001 (2005)

o(pp — bb) =150 ub at 2 TeV (~ 15 kHz!)

e Cross section !

B B+, B, B, A, 2,, &,

muon trigger (lifetime, mass, branching ratios, AI'/T")
pr() > 1.5 GeV/ce, within J/\y mass window

0 displaced-tracks trigger (branching ratios, mixing)
Py >2GeV/e, 120 pm =< dj; =< 1 mm, ny > 200 um,

pr > 5.5 GeV/e

pton + displaced-track trigger (lifetime, f, -, mixing)
pr(ne) >4 GeV/e, 120 um = dy, = 1 mm, p, > 2 GeV/c

O [ ]
November 7, 2007 LI,(.I...,M!




Heavy Flavor Physics @ Tevatraf:

e Tevatron Cross Sections:
— central (|y|<1) b’s at 15kHz
- central charm at 500 kHz
- ~9X10'9 b’s already in Run |l
- ~6X10'2 charm hardons

|_Di-Muon Mass _| CDF Preliminary: ~360pb”’
< . 6 Triggers:
10 3 JPsi
Rare B
g BBbar
10 Upsilon
1 Wy
10 /J\Y\
10
10" 4
0 S 2

Di-Muon Mass(GeV)

a - -



%6’ KiSTi

Direct CP violationinBs

CDF Run I Preliminary L =1 b’

W
} 5
3 | Axx(Bg)=-0.086 £ 0.023 £ 0.009
% 800 3.50 significance
th
g o0 Ac.(B,)=0.39 + 0.15 + 0.08
E 400 2.30 significance
Qo
200_

5.3 B 55 56 57 58 i
Invariant tn-mass[GeV/c?] Comparing AK-T(BCh Bs)

AB" = K- 7P — |A(B® = K7 )2
|A(B? - K-#+) — |A(B, = K+n-)|?

:[{J.:—M + .42 (stat.) i(].lﬁ{sy&)]

Consistent with SM prediction =1.0
il H.J Lipkin, Pljys_ Lett. B 621, 126 (2005~ .

® L]
November 7, 2007 (,I,(Imm!,



BS Mixing measurement at CDF Zsxisi

states: Matter—antimatter:

b _ ot s
OCCUrsS

via BS0 B !

S

JIALLVYWILNY

S

b
< u,c,t,? <

The mass eigenstates (H and L) are superpositions of B? and B?
System characterised by 4 parameters:

masses: my, m, lifetimes: ', I'| (I['=1/7)

Am, has been measured very precisely

AI' so far measured imprecisely

Extra test of Standard Model — new physics can still enter through
a phase which can modify AT, test relation between parameters:

-1 5
Am = Arim— Sme ), “
3T m, 3m, M,




Amplitude

Amplitude

Bs Mixing Results at CDF ~ %s«sr

4 CDF Run II L=1.0Mm" ) CDF Run II L=101f"
. [13] [
E k= C o data+1a 5% GL limil 2ps’
3 - %15 ;— 1.263515 ; sansiﬂvi‘l}rm l";:ﬁ:::‘ A
2F  semi-leptonic I E qf Mom:isso ] L Aph
2 “ | - dala= 1.645q (slal only) ];.ﬁ} VAN
1 i il 05}
N: L [ BT |||| -
: — ||||ru I it 0f
b e i '1| | || |
- A - — || | | | | I E A i
o F AlAm=17.75)=0.86 + 0.49 | 4F y i
o = L
ab - . W
i: "SE combined \ .
A El I Ll ] PP IR U | P B A
i 5 10 15 20 25 30 35 25 é 1|0 1|5 2|u 2|5- 3|0 35
Am, [ps'] _ -| Am, [ps']
Ame = 17.77 =0.10 (st.at) + 0.07 (syst) ps™ Le1om
CDF Run I L=1.0f" —30F ;
2. = —— combined
= o [ —— hadronic
3 &)
1.5 E BS_:" DSTC |‘Hl :j 200 — semileplonic
| i 3
0.5F | H i
g I m‘ H“N o
IT_ il | | L
0.5) of
AE I
15F | -10F
ob AAmME1T.7o)F12740.34 | 0., .
“p 5 10 15 20 25 30 a5 : ~

= 0.2060 £ 0.0007 (exf

8

Theoretical uncertainty ~ 10 x Experimental uncertainty
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Lifetime Difference (Aly/ I}

Strategy:

» Choose decay with definite CP states: B.—>Jhd, Jly—ptp-, d—>KK-
— Vector mesons in final state are CP-odd (L=1) or CP-even (L=0,2)
— rate depends on relative orientation
of meson polarization
+ time-dependent angular
distributions allow separation of
B, and B, components o
» Simultaneous fit to lifetimes,
angle space
* un-tagged measurement
— modifications of angular distributions
due to acceptance effects taken
from MC models




1.7 b

ifetime Difference (cont'd) %t

CDF Il Preliminary L=1.7 b’
" 400f . Data
 Standard Model predicts: 2 350, —Fi
- o 300} — Signal
A]‘_‘S ~O1 pS 1! (l)s NO EZ:Z_ E:j:kground
» Large ¢, would indicate new physics §:
[ C
: %15&:
 Separation of B, (CP even) and 8 ool
B.,(CP odd) states by angular analysis 501 \
of B; >J/y ¢ 055 sa5 540 548
Mass [GeV/c]
« Perform simultaneous mass, lifetime, COF I Peimary ____Lel.7 &
angular fit 10} ~Sina
Background
CP-avan

Candidates per 25 pm
R

—
[ =]
! ]

November 7, 2007 (_I




Lifetime Difference (cont’d) %sxsn

« Assuming no CP violation:
» AI_=0.076 ,,*%% (stat) = 0.006 (syst) ps*

-0.063

» 1. =456 * 13 (stat) + 7 (syst) pm
> |A,|* = 0.530 £ 0.021(stat) £ 0.007 (syst)
> |A”|2 = 0.230 £ 0.027(stat) = 0.009 (syst,

CDF Il Preliminary L=1.7 fb”

'tn 0.6 Theoretical Pred.: (hep-ph/0612167)
Q. T AI'=(0.096+0.039 ps )cosd,
% - — Standard Model

0.5 :_ Confidence Region:

]

« The AI'y agrees with predicted
value of 0.096ps".

E ..... 95%,
0-4 -_ —_— 900,6

» We quote p-value and confidence i
region. -
0.2;--
* This is a problem inherent to the

fitter with low statistics.

0.1

November 7, 2007 L',“gm”,




Charm Mixing %sis

complete the picture of quark
mixing

| | 4t fermion (b’)
new information about L B O SIS

1 ; mb _500 Gev | -Pr:;
) m\foo ,,,—

processes with down-type "~ 10 Excluded
quarks in the mixing loop.

significant step toward
observation of CP violation in
charm sector.

mixing ampl.

m,=200 GeV -
could indicate new physics. b

L . L
(.000 0.601 0.002 0.003 0.004 0.00%

|Vub’Vcb’|

November 7, 2007 (!(I..g,!:.,



Charm Mixing (cont’d) W i

e d, 36 i

- B factories have presented evidence of Mixing b dtagram
charm mixing DY—Kn/KK/nn . .

 Large charm samples in CDF data
« D* —mr 4D, DO— Kn
« CDF’s time resolution capability
allows time dependent measurement g cor ety g e
* T Charge tags D flavour at
production

Mixing long distance diagram

600 2.2 millian right-sign O

RS

« RS: D* — ¢ DO
« WS: D? mixed or Doubly Cabibbo

Right-Sign D°/ 0.5 MeV

%
suppressed decay 0 M MM, (GeV)
CODF Il Preliminary D%D Mixing it ium 1w
%auuu-_—
= L 9.4 thousand wrong-sign D.
g
< 6000
B
@ 1% WS
§ 2000
November 7, 2007 ( =

L L
- LTl E.T,.%

2




CDF Il Preliminary D°-D° Mixing

Charm Mixing (cont’d)

z'? + yrz
4

=)
T

R(t)=Rp + y'/Rpt + =

L2 i
=20

November 7, 2007

‘ - ﬂwﬂsﬁ.m.h

04 06 08 1

x % (107)

1 o

%&’ KiSTi

www.yeskisti.net

o 0.02 =« Perform binned fits to ratio of WS to RS
5 i as function of time of D° decay
R, = 3.37 = 0.81 (10 T . : o
BOOIE- & wossssasiin’ * Probability of no mixing is 0.13%
% " | x? = 0.16=0.37 (109 « Equivalent to 3.2c significance
= 0.01/ —
[ R " Allowed regions of charm mixing parameter
0.005 | | . ot N .
P Tt phase space:
- CDF Il Preliminary D%D°Mixing
A AR B O . e T | R O A o 40
2 a4 6 8 10 3 ——
Decay time in D° lifetimes > 20 E:::::

71
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D — SH/-

—_.@'f_

Hnd T d

e Many place where NP contribute
e Many observables, ideal to study NP properties
(sensitive to Wilson coefficients, hence variety of NP)

#-O

.
November 7, 2007 6!
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* —
B — K+ u+u— from CDF
® CDF is now competifive in exclusive b — sf+{-
(rmuon only, charged track only mode)
® BF Normalized to B — J/¢K™ or B, — [/yg
B(B* — Krutu) (0.60 +£0.15 + 0.04) x 106  (4.50)
B(B® - K*u*y) (0.82 £0.31 £0.10) X 107%  (2.90)
B(Bs — pu )/ B(Bs — [/Pd) <(2.61)x 107° 240
COF Run Il Preliminary L-1fb”" CDF Run I Preliminary L-1fb” CDF Run I Preliminary L-1fb”
Hg 20 + F—+pp i Dam Hg s B pp E7 Dala H% G s E,—+puéDua
: == | £ . | 8 e,
515 — Evapnatad i E — Ecvapoiatad i i 4 — Evrapoianad fi
i i of i
B> . : :
(5] I o4l o
. l
1 + IIII
IIIE I 5|.1 IE.IE I 5.I3 I 5.:1 I 5:5 IE.IE I a7 DE I Erl.1 I5.|2 I 5.I3 I 5.4 I 5:5 86 BT 05 I 5|.1 5:2 I5.3 I 5.:1 5:5 5.IE I a7
miuk’) (Gevic') miuuk™) (Gevic’) mipps) (GeVic’)
November 7, 2007 KI)TI
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B — ptu- %sxisi

« In Standard Model FCNC decay B — uu heavily suppressed

< <€ < W
t t N
A o ¥y U ~ o
S ’ W / T S d X
3o = = W

- Standard Model predicts BR(B, — u* 1) =(3.4+0.5)x10™
A. Buras Phys. Lett. B 566,115

«  B4— uu further suppressed by CKM coupling (V,4/V,.)?

1.00+0.14)x107"
- Below sensitivity of Tevatron éfxpe‘#! n‘l%nts ( )
« SUSY scenarios (MSSM,RPV,mSUGRA) boost the BR by up
to 100x

Observe no events = set limits on new physics
Observe events = clear evidence for new physics

~1



2 fbT

—> + — J
B — u+u- [cont’d) &ewsy
- Aim to measure BR or set limit:
BRB. syt 1y = Vo o &5 Ju ppepe s 11y \BRU s 4 1
(B, —p ) =Bt < BRB" —J YK )BRU 1Y — 1 i)
B+ Bs "“Bs S
 Use B+*->J/y K+ as a control mode
 Neural network selection
« Use particle ID to suppress B— hh, fake muon
backgrounds
 Measure remaining background
« Measure acceptance and efficiency ratios
.. CDF Il Preliminary (2 fb':) . :S_HHIEW
e, e BR(B,>up) < 5.8x108 @ 95% CL
ML T f“f- » <4.7x108 @ 90% CL
52;{ .A !:;'Bd BR(Bdeuu) < 1.8)(10'8 @ 95‘%) CL
S R <1.5%x10° @ 90% CL
4.8;._ CA ‘“a'- ";i J :“':; oCype 5
09 oo 'A % November 7, 2007 LISImmm.m! !

NeuralNet Output (NN)



Observation of =,

- Latest of several b baryon
observations in Run |l
E—=JE; JIy—uu; E— AT A—pn

Fa

-

‘Event: 11415004 Rufi: 185281

Candidates / (15 MeV/c?)

B J/1|; o) Candfdate \

| CDF Run Il Preliminary |

1.9 fb

y&’ KiSTi

v.yeskisti.net

yield=17.5¢4.3
M=(5,792.9+2.5)MeV/c”

L~1.0f"

54

M(E;)5787+3MeVI? | om 58 6.2
Use novel tracking approach: form a = Mass

silicon track for the = % Theory
(first time in hadron collider experiment) | DO——= -

CDF % .
- Statistical significance of £, signal >7c | =

574 5.|76 5.|78 5.80 5.‘82 5.84
m(zZ;) [GeVic]
November 7, 2007 LI,“{”,L



Observation of B, ~J/iy n_

B. is not produced at B factories.

Precision test of lattice QCD
Full reconstruction and CDF

New analysis

tracking give precise mass measurements

— Tune selection on the data:

B+ — J/y K control mode
— Measure mass of the B,

CDF2 Freliminary

T
!

Lo
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Observation of Bs — (28] ¢ oss:

- CDF Run Il Preliminary
5 - C % 'O?Bﬁv(zsw;w(zswu‘u’
S (2s) T n e
BO, B+, BS W+‘..< Gz_sigma 6.63  +0.00MeV/ic?
S K,KhO e L]
u,d,s u,d,s HHH Lﬂu” 1D L r Hﬂﬁ
TR LI

N A ST ) S i, S5, T
e In 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)
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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 -

% Sunny 40°31°

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

LI Fiaf P s
'

[ - LIW A § Padeay Le

¥ Ligl . N 3 LS
LERL RS- RS RENE RIRE RIGNLEE RIRE IR QoL 101 30

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-

SKISTI




Data Analysis Procedure

ﬂﬂflﬂ_ w(2S)—>Jlyr'
JwK* B, = J/yg

— U1 JI1y — '
(28)K* B, —w(25)¢

— Uy w(2S) > u'u
—Jlyr'n wQS)—>Jlyr'n
lyn*nK* B, —Jlwr 'z ¢

DF Analysis Farm

atch systems

equential Access via Metadata
ata handling system

November 7, 2007

Teswist
CAF
=) @
Job sumbit
] SAM
= = |
L] o) ]
Output 1=
Skim O.

Total File Size ~4.08 TB
Total Liminosity ~ 1.6 fb-1

Real time : 29,200 hours
CPU time : 23,877 hours



CDF Run Il Preliminary

Reconstruction of Bs

L=355pb’

NU -
3 10— -
= [ Bi—w(23) ¢;w(2S) s pup
= i
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Event/5 MeV/c?

Event/5 MeV/c?

CDF Run Il Preliminary

1,0 fb
éééWGSTi

WY '|' yeskisti.net

L=355pb’

-~y

yield

B, - w(2S) ¢; w(2S) > Jy '

=123 +4.1 events
mean = 5366.63+ 3.20MeV/c?
sigma =7.77 +0.00MeV/c?
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B Physics Plan @ KISTI & KNU

B=B+, K=K~ B=B0, K=K B=Bg, K=¢
JWwKP | P=none |(1.008+0.03510° (1.3340.06)*103 | (9.2+3.3)*10
P= g+t~ | (1.07£0.19)*10° (6.6+2.2)*10 Q
@(2s)K P | P=none | (6.48+0.35)"10 (7.240.8)*10 (4.841.441.7)*10+4
P= Jt+t1U (1.9+1.2)"103 Q C

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 Heavy Flavor Physics at
CDF experiments.

W
KiSTi
November 7, 2007 (= “eastnn
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Conclusions

e Heavy Flavor Physics
-Standard Model CKM CPV is well established.
-Unitary angle precision continues to improve.
—-CP violation provides a unique window on SM.

e Heavy Flavor Physics @ CDF
- Incredibly rich menu of B physics offer mature experiments
at Tevatron.

— Sophisticated techniques emerging to extract the most
information available from the data.

- Largely complementary in focus, scope

— Data accruing very fast, expect another 4-6 fb-! by 2009-
2010

- Only 20% was analyzed

e Heavy Flavor Physics at LHC era
85 November 7, 2007 LI,(IéJ
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G. Isidori — Flavour Physics now and in the LHC era LP 2007

» Flavour physics in the LHC era

LHC [high pt]
Flavour physics

A unique etfort toward the

: ; % : Improved
o- oy
high Cnergy frontier CKM fits Rare B decays

CPV in the Bs \ f LEVinu & T
System \ / decays
Universality tests \ H‘H / /
in B & K v : L EDMs

Rare K &
decays ™~

[to determine the energy scale of NP]

A collective effort toward the
high-intensity frontier
[to determine the flavour structure of NP]|
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Thank you.

I(O ® Korea Institute of
: l l Science and Technology Information

kisti.re.kr




