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Abstract KiSTi

@ We infroduce the e—Science paradigm
of experiment—computing—theory. We
apply this concept to flavor physics in the
LHC era. There are a few interesting
results from flavor physics experiments of
lepton and/or hadron colliders indicating
hints of something unknown. It may
provides us with a clue of beyond
Standard Model.

‘Kiﬁgeon Cho 2

2011-11-24




To probe the Standard Model and
search for New Physics

Theory
e-
Science
Leptons
CDF
Belle/Belle II
cf. LHCb

Kihgeon Cho K.Cho and H.W.Kim, JKPS (2009)
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1. Data production
e CDF Remote Control Room
@KISTI

To study high energy physics anytime
anywhere even if we are not on-site
(accelerator laboratory)

#| 2. Data processing
 Pacific CAF(CDF Analysis Farm)
= North America CAF @KISTI

3. Data Analysis Collaboration
¢ EVO servers @KISTI

\ 1| 4. Belle II Data Handling System
1| » Working Group Chair (K. Cho)

Belle/Belle2 CDF

)

e-Science
environment

Middleware
KISTICA

LCG/glLite

Ex) A study of Higgs model
using cyberinfrastructure @KISTI
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Table I. Some interestine observables. In the “present status” column. uoper bounds are 90%, CL.

" KiSTi

Why Flavor Physics? N I
Observable Approximate Present Uncertainty / number of events NOt SO near
S0 prediction status Super-B (50ab~!)  LHCH {101 future“
Suk input 0.671 + 0.024 TS o N
S Sk 0.44 + 0.18 0.03 0.1
Stk Sux 0.59 4 0.07 0.02 not studied
almwmw, pp, pw) o (89 £ 4)° 2° 4°
(DK ~ (T0+30)° 20 30
Sk + few x 0.01 —0.16 4+ 0.22 0.0 —
SB,—. 4 few » 0.01 — — 0.05
8.(B, — Ud) 1° (221100 — 0.3°
8.(Bs — o) 1° — — 1.5°
4 —5x 1071 —(5.84+3.4) = 1077 10— 10—
Az 2 % 105 (1.6 £ 8.5) = 102 T(55) run? 10-3
Acp(b — sv) = 0.01 —U.01Z £ 0.025 0.005 —
V| input (41.2 +£1.1) = 10-3 1% —
|Vas| input (3.93 +0.36) = 107* 4% —
B— X -~ 32w 1071 (3524 0925) « 1071 4%, —
| B—rv 1 101 (1.73 +0.35) = 1074 5% —
B — X.vi 3% 1078 < 6.4 %1071 only Keo 7 —
B — X.iti- G 107" (4.5 4+ 1.0) = 107" 6% not studied
B, — vtr~ ] = 1078 < few % T(55) run? —
B— X.vt:™ 5 1077 < few % not studied —
B — v 4% 1077 < 1.3 %1078 6% —
B—rtr™ 5w 107° < 4.1 %1073 o104 —
B, —pntp R ER — = 5z in M
B —putp~ 1% 10— < 1.5 107% < 7= 107" not studied
B— K¢t 1 % 107" (14+0.1) = 1078 15k A6k
B — Kvi 4% 108 < 1.4 %1075 20%, —
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Grossman, Ligeti, Nir (May 2009)



Flavor Physics @ KISTI M
__Experiments | Theories

Kaon Semi—leptonic Form Belle LGT using Staggered
factor Fermion
. 8 ae T Bae, Work in progress
Rare B? decays D Belle 1 - Left—Right models
and ™ S
= JHKim, et al Belle (2011) S.-h Nam, Work in progress
Mixing and CPVon CDF r—— Left—Right models

Bs > J/¢ @

e

. S
Y. ) Kim, K Cho et al CDF (2011) 5-h Nam. et.al, PRD 66, 055008 (2002)

CDF Modelindependent

Analysis

S-h Nam. et al, PLB 691, 238 (2010)

CP violating dimuon DO Left —Right models
charge asymmetry X -

due to B mixing S -h Nam, Work in progress




CP violation on Bs —> J/¢ @

Ki

Analogous to the neutral B? system, CP violation in B, system is accessible through

interference of decays with and without mixing:

B’ > J/PYK! B} > J/P¢

dominant \BO / \Eﬂ /

contribution
o)

from top quark
= "‘i"(EB.u]

Decay rate ~ Wt jn = \Yf + ‘H'HL )
s .
/ ’? -E ':: z ) : ’ E ) ) c
New Physics?  4SM . . Vid Vs Vi
TOBYY = arg(—Vi Vi Ve V) & 0.02 Vea | Vi
Vid | Vis

Vew
I’ib

|

/]

- CP violation phase g, in SM is predicted to be very small, O(sin?8,)
- New physics particles running in the mixing diagram may enhance g,




Analysis of TTT data

@ The TTT data brings addition (65—70%) to the dimuon sample.
=> CDF is still competitive with the LHCb latest results for this year (HCP).

http://public.web.cern.ch/public

- Preliminary results overlaid D &fb August 30" 2011
O4E — semat Lepton—photon conf. 2011: LHC data shedding
e T (HCb 0316 new light
— 0.2 5 fl "_:1_1{?:‘ ¢ Standard Model :.;wm - ,'I..chtll EIA —
2 N =160 N=8276296 T\ -7y, L-3a7p6" ] |
00 - - ~TRNnnanan ﬁ”‘?‘?: =337pb"! 1.
- N - 21200} | ER
< B : & 1000F \ =
02 ODR-5. 2l N o P
: 6500 Bs : E
0.4 . 3
: | F ! ;
-3 -2 -1 0 1 2 3 gt R’W
5350 5400

b/ve (rad) B. mass [MeVl

LHCD for HCP: > 2xLP]1 1 —stfafl
@ To apply a similar analysis to the dimuon data
=> to produce results for both data streams

@ To expect O(15K) Bs (or may be even more) combining both dimuon and
TTT data.

Kihyeon Cho Ref. Aurore (France-Korea Particle Physics Laboratory)



http://public.web.cern.ch/public

TTT MC Generation
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Kihyeon Cho => See Dr. Youngjin Kim work’s presentation



B B Mixing @ KISTI «

@ Contour plot correspondingto 0.7 < |1 + gl < 1.3
for (g = 265 and ap 34 = 120°:

g { [ |

MiSTi

@ Right-handed currents cannot significantly contribute to AMp, and AMp,
simultaneously.

= Currently working on Bs mixing

Kihyeon Cho => See Dr. Soo-hyeon Nam work’s presentation
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Same sign dileptonic asymmetry &

@ Another way to probe BO— BObar mixing
@ DO experiment
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Same sign dileptonic asymmetry
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Standard Model
-0.02 |- =] B Factory W.A.
[l DO B—~ubX

| Il DO A,

| DB A%95% CL.

0.04 |
1nmpﬂful |
-0.04 -0.02 0 0.02

e This measurement (2011) with 9.0 fb—!:
Al = (-0.787 £ 0.172 (stat) 4+ 0.093 (syst)) % , 3.90 from SM.

Using Left—Right model

To be submitted to “CP violating dimuon charge asymmetry in the LR model” by
S.—h. Nam 13




Summary wggeers KT
Output |
Flavor physics usingfthe o a-Seignes

- To study high energy physics anytime and anywhere

Fusion research of experiment-computing—theory

= We are applying both concepts to high energy physics. It is a great success!

Publication

Statistical Significance |VI| Two Track Trigger for the Study
(&} \

- of jolation in the B, sector B phySICS
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Thank you.




