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been realized in collider physics by constructing the unified research environment of experiment-theory
and theory-computing as well as that of computing-experiment performed at KISTI (Korea Institute of

Science and Technology Information). In other words, the fusion concept of collider physics of experiment,

Keywords: computing and theory has been applied. The goal of this approach is to study collider physics anytime,
Particle physics anywhere for more efficient research process. The construction of e-Science paradigm of experiment,
Collider physics computing and theory in collider physics provides us with new research methodology in computational
e-Science physics.

Fusion research
Data processing

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Until now e-Science for collider physics refers to the large-scale
science [1]. However, using the 21st century concept of e-Science
paradigm, we combine experiment, theory and computing of col-
lider physics for more efficient research process.

Thousands of years ago, science has put emphasis on experi-
ments to describe natural phenomena. For the last few hundreds
of years, science has become theoretical, such as Newton's laws
and Maxwell's equations. For the last few decades, science has be-
come computational, focusing on simulation of phenomenological
complexities. Today, science can be described by e-Science which is
data-centric in nature to unify experiment, theory and computing
[2]. However, this concept has not been realized yet. We have real-
ized this e-Science paradigm by constructing the unified research
of experiment-theory-computing as shown in Fig. 1.

This is not a collection of each result of experiment computing
and theory, but the fusion research of combinations for more ef-
ficient research process. We apply this concept to collider physics.
The collider physics experiments in this paper are CDF (Collider
Detector at Fermilab) experiment at Tevatron collider, Belle/Belle 11
experiment at KEKB collider and PHENIX (A Physics Experiment
at RHIC) experiment at RHIC (Relativistic Heavy-lon Collider) as

Fig. 1. The paradigm of e-Science which is fusion research of experiment-
computing-theory.

2. Methods

The new point as a scientific research in this paper is that we
annhy the e—cScience naradiem to collider nhvsics for the Arst time.
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e-HEP (High Energy Physics)

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
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e-Science
environment

Middleware
KISTICA
LCG/glLite
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Ex) A study of Higgs model
using cyberinfrastructure @KISTI
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Energy frontier experiments
LHC, ILC, ...

Higgs, SUSY, Dark matter,
New understanding of space-time...

= _—=

Z= KEKB upgrade. = .
New particles :
and new interactions

Electron beam
9.4 A

N _ 3 ; i
- , @UarKSH VO r _ . ‘\\\‘
| sics Super B Factory at KEK y

L
PHYSICS

Super-B Factory,
K exp., efc.

Neutrino mixing/masses,
Lepton number non-
conservation... CP asymmetry, Baryogenesis,
Left-right symmetry, New sources

M. Yamakuchi, Belle Il meeting (2008)
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Flavor physics in the LHC era

LHC (High PT) Flavor physics

< A unigque effort < A Collective effort
toward the high— toward the high—
energy frontier to intensity frontier to
determine the energy determine the flavor

scale of NP. structure of NP
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Kaon Seml—leptomc Form Belle LGT using Staggered
factor : Fermion
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T. Bae, Work in progress

Rare B% decays * Belle {B Left—Right models
1Ay g S.-h Nam, Work in progress
Mixing and CPV on CDF Left—Right models
BS 9 J / (p ¢ b W lee a b aed J
- e Y.J.Kim, K.Cho etal. CDF (2011) S-h Nam. et.al, PRD 66, 055008 (2002)

Model independent

Top Forward—backward ~  CDF
Analysis

asymmetry

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

3ackward

CP violating dimuon DO Left—Right models \/

charge asymmetry

due to B mixing S.-h Nam, Work in progress
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Standard Model or not? MISTi

@ Today' s talk focus on hardon collider
m Mixing and CP violation on Bs —> J/¢ @
m Dimuon Asymmetry in DO
mFCNC b—>s mu mu
mBs —> mu mu

QG/I#eon. Cho
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Probing New Physics

Plenary talk
A.Buras, Beauty 2011:

HMaximal Enhancements of S, Br(Bs - u*p") and K" > n* v “

(without taking correlation between them)

Upper Bound | Enhancement of Enhancement of

Model on (Sy,) Br(Bs — P-+P-_) Br(K+ — n*vV)
CMFV 0.04 20% 20%

MFV 0.04 1000% 30%

e T T AL B A
RS 075 b 10% 8. 60% -
=& 080 & 400% | 300%
AC £0.75 1000% 2%
RVV 050 b 1000% . f .. 0%, :

Large RS = RS with custodial protections
RH Currents AC = Agashe, Carone U(l)
25 July 2011 RVV =Ress: Velase-Seviila, Vives (04) SUQ3),




Table I. Some interesting observables. In the “present status” column, upper bounds are 90% CL.
The expected experimental sensitivities are current estimates and may change in the future. In

KiSTi

several processes the most interesting information will come from more detailed measurements C
that cannot be captured simply by a single number.
Observable Approximate Present Uncertainty / number of events “« NOt SO near
S0 prediction status Super-B (50ab~!)  LHCH {101 future!|
Sk imput 0.671 £ 0.024 TS 00T
Sek SeK 0.44 + 0.15 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 vy few » 0.01 —0.16 £+ 0.22 0.0 —
S8, 4n few x 0.01 — — 0.05
8.(B, — Ud) 1° (221100 — 0.3°
B (Be — o) 1" — — 1.5°
4 —5x 1071 —(5.84+3.4) = 1077 10— 10—
Az 2% 107° (1.6 4+ 8.5) = 10~* T{55) run? 10-3
Acr(b — &) =001 0012 £ U028 005 —
|V input (41.2 +1.1) = 103 1% —
|Vas| input (3.93 +0.36) = 107* 4% —
B— X -~ 32w 1071 (3524 0925) « 1071 4%, —
| B— T 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.rFr™ Box 1077 < few % not studied —
B — v 4% 1077 < 1.3 %1078 6% —
B—rtr™ 5w 107° < 4.1 %1073 o104 —
B, —ptu” 31077 < Hx 1077 — = 5o in SM
B —putp~ 1% 10— < 1.5 107% < 7= 107" not studied
B — K*ite ] = 1078 (1+0.1) = 107% 15k 36k
B — Kvw 4% 1078 < 1.4 % 107° 20% —
14
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2010—2011
2 LHC 2010-2011, < Tevatron 2010-2011

o currently foreseen schedule:
pp up to 7 TeV c¢m non stop with

L=1 fb~! (2011)
LHC is starting up again since 2009

-?;;croms Q "m POINT 6 ‘ gl “t: * y J ,‘
ol @ %@;
. Expecting to run until end 2011 => 12 fb-!

SECTOR 67\

)l LHC Era Phase 1: CERN vs. FNAL scenarios prds
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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/PK? B > J/PO
dominant \ / \ /
contribution =0 =0
from top quark B BS

\ = sin(2P) = sin(2f3,)
o Mew ) S s ]2
c 5
Decay rate ~ w+ jﬂ" -+ ‘,/-'"4 c
S )
., ’ b ¢

.
V cs
Lff 5

I"ccf
I"J_’ d

New Physics? ,ﬁEM — arg(—% s f}ﬁ_;/ VZQVLE) ~ (.02

Via Ve Vi
vcb

Vi

/]

- CP violation phase g, in SM is predicted to be very small, O(sin?6,)
- New physics particles running in the mixing diagram may enhance g,




Bs—dJ/Y¢ signals ,
e _“_\Wfo},"
COF Run |l preliminary L=5.2f0" 2400 -
,oi— : 3 DO Runll, 8 fb Pre+liminarv B *
800} 200~ + '
- 700} 8 aob t ot
N ok puc m’b +++ ¢+ +++
g 800 R LA AR
| 2. 500} g mm? "M”*WN vw*;
2 400 A s °F ot
T 300 1 !"’gfh?“,:c» el dtnd AL z 1400 M«‘u
2 200 : '
O 100 ' |2m:—
0528 53 532 5.34 536 5.36 5.4 5.42 544 2 O e 53 535 5.4 545 55 555
Mass(J/yp ¢) [GeVic? M(uuKK) (GeV) |
gSOO events in 5.2 fb! 5000 events in 8 fb!
Identify production flavor using Production flavor using only
whole event information “other B” in the event
Both include non-¢ KK component in the angular analysis
i

DO has issued new results with a complete analysis on 8 fb—1
CDF: nothing since last result almost 2 years old!

‘7(;'/:#3011 Cho




Mixing phase bounds )

L)
..... = g s oW
. CDF Run Il Preimm'\r, L=521b I, Z fOI"EplS
Afe: e 'g :; 'DO Run il 8fb—__ AM, = 17.77 1 ON
0.4 * SM pradiction 2 i : /\ SM p-value = 29.8%
o .-»"‘--_. *.' “F " :
. 0 0.2 ',-.'__.—-' _? ‘. 0.1 - \‘\
9’ ( C _-"" 0L B % — —————
:_ 0.0 - . e A S, I oraan T _ale A .‘__“:,-:-.« ! \ \
< i BN | ==t
D2 e 0.2F _ﬁg ’ *
0.4 080' i . -03f 1'00. | I; \-//
ﬂ . _04\:' PR S a—— .?AJ.AAL bl L
06 -3 -2 -1 0 1 2 3

wmixing phase

-0.9 *m’lx ing mh;.;s_ue ﬁPS Eﬁ giesentation on Bs-

CDF Note 10206 8. Burdin, Thu 15

CDF confldence region shrunk. DO region didn’t. Both more
consistent with SM. Both fluctuate on the same direction.

Tevatron combination in plan. CDF will double statistics.

Kihyeon Cho Who is in COF?7?




CP analysisof B, — J/W @

]
'

]

¥

|
i
_:I

rd
td

- LHChb Preliminary
I Ja=7 TaV, L=36 pb’

Standard Model p-value 22% (1.20)

¢, € [—2.7,—0.5] rad @ 68% CL

LHCb-Conf-2011-06

757 + 28 events

Point-estimate not meaningful with
current statistics

Feldman-Cousins method to get
confidence level contours in A, — ¢,
plane

Here: only statistical error
(systematics effects have been studied

and are small compared to statistical
uncertainty)

21.07.2011

EPS HEP 2011




LHCb Frelomanary

WE =7 TeW, L =280 pb
Mgy = 390234770
& = 705+ 0.09 McVic

Results for 10x more statistics ( 350 — 400 pb™1)

very 500n

— expect world best measurement of ¢,

Tszen S400 §450

CUsmn
0,8 i, u“"'l":""'lfzj
7 Ltk 400pb” Toy Monde Garlo
A B
L
0y 95% Central values from 2010 analysis as input
\ —
Assuming identical perfformance as 2010
=03
0.4 Effect of 10x more statistics
=0, B
=3 = =1 a 1 I
nl.
21.07 20 EPS HEP 2011 7

LHCDb will present its new results for the Lepton Photon Conf .in Mumbai
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What is next? KisTi

@ Does the world is waiting for LHCb result in Mumbai L.P
. conf?

@ Many voices are advocating that Tevatron should at lea
st say its “final word” on Bs-CPV

@ DO did its work (8fb-1 result on Bs->J/Psi Phi analysis +
update of the Asl dimuons asymmetry)

@ DO is waiting for CDF
@ And also FNAL and the theoreticians (e.g. Nierste’s resu

It

@ CDF will push extremely hard to issue soon a result

=> CDF Is awaiting for the Italian team to issue the resul
ts on the dimuon analysis

=> CDF is awaiting for TTT analysis with KISTI and Pari
S group.
=> The deadline: MUMBAI Lepton Photon Conference
‘7(£/ré¢eon. Cho



Ongoing analysis @KISTI L*

< Working with Paris Group
2 Including new trigger (TTT) => adds 25% more data
< New analysis => cross—check

< Optimized data selection => more data than just from m
ultiplying with the increase in luminosity.

2 Untagged analysis in progress with TTT and comparing with

Dimuons
- Entries = 4603 -1 Entries = 4898
eDEL e |_.CDF I, 5.1 fb" | e
ol e S = wm| | se=dY—pwirom Al
C et e ssob TTT sample a0 2 s
B 50 -
200 :J33—>J/LIJ<p from -
- TTT sample 200~
150 — -
C 150 [—
100 [— 100 f—
50 — : 50 ;—
C =_|_|H‘-"‘ e rnuﬂuﬁﬂﬂ ] —ul-L||_. Lo I_L||-| [
~ f 4 C L | [ o | |
‘r|||||‘m1 03295 3 3.05 3.4 3.15 3.2 3.25
0 5.25 53 5.35 5.4 5.45 5.5 mass [GeV/c ?]
mass [GeV/c ?]
Signal (+ + )
ey T I 6500 events from dimuon sample now 29
Background (£ 36) 636




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 => Dr. Soo-hyeon Nam work in progress
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Same sign dileptonic asymmetry &

@ Another way to probe BO— BObar mixing
@ DO experiment

‘.... g 0 / —
.......... B B N H
/ u EO ........
M l Y »
b W, W’ (0.9) d b u,c,t d
> > > > 5
uct A ucet W, W’ (0.0) W, W’ (0.9)
< < < < <
d W.W (9.9) 1} d u.c.t b
QG/ré(eon Cho

24



Same sign dileptonic asymmetry (DQ)T

— Same sign di—lepton asymmetry very small in SM ~O(70-#4) — sensitive NP probe
N; T — Ny~

ASI = ‘Nt—}I—— + N - Cffagl + Csag

o XY _ TR0 “X) M;:
. r(B%(t)—;-,u. X) =B = p=X) ALy g (_ 12)
q

UT(BOt) —» ptX)+T(BY(t) —» p=X)  AM, o
a%(SM) = (—4.8719) x 1074 Cy = 0.594 + 0.022,

Cs = 0.406 £+ 0.022.

HFAG, arXiv 1010.1589 [hep—ex] (2010)

a5(SM) = (21+£0.6) x 10~

~ SM prediction A? = (—0.0287(:568)%

Lentz, Nierste, JHEP 0760, 072 (2007) M_

— Initial DO measurement with 6 fb~! H
Abazov,PRD 82, 032001(2010), Abazov, PRL 105, 081801 (2010 <
b - W "?frs ;
AL = —0.00957 £ 0.00251 (stat) £ 0.00146 (sys) oo 17 0
i ?
was 3.2c away from SM expectation B u,c,t u,c,t B
g ‘?i"s --ﬁ;- I)

- Updated measurement released by DO at EPS 2011

Nihyeon Cho Gavril Giurgiu, Tevatron B—Physics
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Same sign dileptonic asymmetry

-7 0.02

=
J)
e
—

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 26




e |
KiSTi
b—> s mu mu &
signal control
( H, hadrons \ B“—)K*Ouu B“—)J/LIJK*O
d2K K- B+=> Krup B+9J/lljl(+
K> K*t
B> dup B>/
Kom o B*>K *up B*=>J/YK™
\K*"é Kot A%pn) BO> K up BO->J/ WK,
‘q \Ah')/\lll-l Ahe.l/ll.ll\

avof-
3s0f
00|
50|
00|

i
W Start from dimuon trigger Eu o \1

» Reconstruct H,2>H up L
®» Optimize event selection by NN Dimuon mass

» BR measurement 12 channel analysis!

» Angular analysis

9(4'/:#30/1 Cho




M
- Rare decays with BR ~O(10%) in SM; good probes of NP
- Various channels:
0 0
5+ . Kj HH Mode Relative B(10~%)  Absolute B(107°)
5+ X K{fﬂ A} - Aptp~ 245+059+029 1.73+0.42 +£0.55
30 = K* B? - ¢pTp~  1.13+£0.19+0.07 1.47+0.24+0.46
- B% = Koy, . BY - K'p p~ 046 +£0.04+0.02 0.46 +0.04 +0.02
first observed by CDF-. B - K™t p~ 0.77£0.08+£0.03 1.02+0.10 £0.06
Bs = @l eRL106, 161801 (2011))  B® — K%utpu~ 037 +£0.12+£0.02 0.32+0.10 £ 0.02
Ay = Appt (arxivi1107.3753) BT = K" u"p~ 0674+£0.224+£0.04 0.9540.32 £0.08

— Most precise BR measurements
- BR theoretical calculations of A, = Auu
(4.0£1.2)*10%  Phys.Rev.D81,056006 (2010)
4.4*10% Phys.Rev.D78,114032 (2008)
Kihyeon Cho  2.08*10¢ Phys.Rev.D64,074001 (2001) 28




|
. Angular analvsis .

C) 35H10- oosq*dzaa(ce\."fc?)
e ®Data
» One can extract information from g% " Lptalfit —
. . . g 25} TR Swap K* polarization
the decay angular distribution it

Fi

% 05 0 05 1

coso,
. 2
§FL cos” Ok + Z(l — FL)(1 — cos” Ok).
(I) £90K0.00=q<12.86 (GeVic)) @
T v S35 e Fi
é :g i1:$§tqa::zu (GeVirc?) "‘é’ao- _.ﬁ%ﬁsﬂ;p A (2) Transverse polarization
2 sl -Stanal " g 25 ~BG asymmetry
- Kr Swap w20t \_
25}
15}
_ p \
10/ _
FB Asymmetry sf. Aim Triple product asymmetry
A - . )
FB

1
3 [1 - 2(1 —Fp) A(T co8 20 + Ajp sin 20
HFL(I —cos?0,) + §(1 — Fr)(1 +cos®6,) + Appcosf, ]

25 July 2011 R. Harr, Rare Decays at CDF 7




Angular fit results

2CDF Run Il Preliminary L=6.8fb"

Simultaneous fit 4 | B Kuw
- *, £
withK?and K™ 1.5 # Data
~——SM
= C =G

1

Arg 4+

-0.5-

()
A'I'

A2

&%

laay 11 1 11l
0 2 4 6 8 10 12 14 16 18
q? (GeV?/c?)
CDF Run Il Preliminary L=6.8fb™

6 -

5 B— Kuy
- Data

4 ek

F S

o - CC

2

1

. 4

0

[ L 1 pal
2 4 6 8 10 12 14 16 18
o (GeV?/c?)

CDF Run Il Preliminary L=6.8fb

-1.2
w - .
B Kuyu
1 # Data
o C?:'C?M
=l
[ 4
[ —T~
1
[ L { |
0% 2746 8 101214 16 18
q? (GeV?/c?)
e 2s‘I:DF Run Il Preliminary L=6.8fb™
< B K'p'u'
1.50 # Data
1
T + 4
of T — T
——
-0.5 ‘
A

[ L1 i tial
0 2 4 6 8 10 12 14 16 18
2 (GeV?/c?)

% Among the most precise A;;/F, measurements
» comparable resolution with Belle

» No significant deviation from SM so far

QG/zé(eon Cho
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Ki forne)
Bs —> mu+ mu- <
Rare decay BE —> 11" 117 : FCNCs, forbidden at tree level
SM Diagrams -
X W' T b + | SM Expectation
———— -+ - “,* a
Y I T _ |Br:(32+0.2)x10”
S PN — TR 3 : JHEP 1009 (2010)106

Box Diagram Penguin Diagram @

pt 2HDM

NP Expectation

g

Rosrii8 o W< Br enhancement
i u

=

(O §

_— .'I'I

- tan®s W Penguin Diagram Powerful Probe to New Physics

9(4'/:é¢eon. Cho
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B.~> utw Signal Window

g] CCo070<v <097| 087<v <0987 | 0987 <v, <0995
N .
2 6%\“\\1\ N
% ]
4
= ]
J 2| x02 X
R IR A\
@ : AN
O o 1 1 1 1 1 1 1 1 1 1 1 1 | | 1
w |CF o70<v <097| 097<v, <0987 | 0987<v, <0995 v, > 0.995
=2 104
© J
c 4 Background
m -
O
. W B +signal (SM)
x 0.2 N TN
0' P T T N U A T T 5 S SN N SS|
5322 5370 5418 5322 5370 5418 5322 5370 5418 5322 5370 5418
m,,, (MeV/c?)
QG/zé(eon. Cho

CC

CF

32



Fit to the data in the B, search window

Using the log-likelihood fit described before, we set the first two-sided
limit for the B.- u*w branching fraction:

4.6 x107° < B(BY — ") < 3.9 x107° (90% CL)

CODF Il Preliminary 7fb"

Our central value is W

BB — pwtp) = 18754 x 1075 ¢
Using just 2 highest NN bins 4; /
B(BY — pu™) = 1453 x 107 .= 7
Compare to SM expectation of: t; \_/ o ._:x‘ID'g

B(BY — utu~) = (3.2+02) x 1079 °roEanggons
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Limits on B(B; — up)
1000 © CDF 956% CL Upper Limit 3th1' We WiII see

A DO 95% CL Upper Limit
© CDF Expected b e n u r
PRD 67 (1998) 3811 ( [ A DO Expected y O d O

T TTTT I ~#~COF 90% CL Interval

L horizon

100 :
PRL 93 (2004) 032001 (\ *_CMS 95% CL Upper Limit
R APRLu(zoos)onaoz
| PRL 95 (2005) 221805 () | prO 76 (2007) | |||
10 —-CDF Public Note 8176 () L .
4444 I bl

T
PLB 699 (2011)
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|  _ } < Results opened at
= e EPS 2011

Standard Model Expectatlon R

—

Branching Fraction x 10 8

0.1 |
10 100 1000 10000

Luminosity (pb)
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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

Contants lists svallatio st SchncaDirect

Computer Physics C ication:

W30 COMASCIACSE

l”;

Contents lists avadable at ScenceDect IL“,
emAor

Computer Physics Communications

The advanced\lata searching system with AMGA at the Belle Il experiment

D}{KT@ S, Abn*, KTRa™IM. Bmko Z. Drasal*, T. chm‘ R. Frilhwirth, R. Glzymlowskn
win slsevier.comiocatepc T. Hara", M. Heck®, S. Hwang?, Y. lida®, R Itoh®, G. twai®, H. )ang‘ N Ka(zyama Y. Kaw.n .
C. Kiesling ', BX. Ki ry-‘ T. Kuhe®, S, Lee ", W, Mitaroff, A, Moll", H. Nakazawa', S. Nishida®, H, Palka®,
K. Prothmana', M. Rohrken®, T. Sasaki®, ME. Sevior*, M. Sitarz%, S, Stanic', Y. Watase, H. Yoon?,

JYu®, M. Zdybalé B ME&%H s
Collider physics based on e-Science paradigm ‘l exwimem-comguting-lheog| i i o
) ﬂfﬂ/ﬁl\l'oi'l!iﬂ&*!w
Kihyeon Cho*, junghyun Kim, Soo-hyeon Nam : . R .
gt s e e et of Scme e g st T e, 509 el f e iR25ss 453 W2 i €28 A2
...... o — THON 41 68 Yy 2
5T We have Geveloped 2 metadon srvce Sof u.mn.m—a [Ty —————————— ¥ 0% Wb i o4 20 e OB PN
i 4y 200 T e s KISTI, HHCh7H47] ‘AOIE HEE' . —apy s i mmaroree
el mvlq-dlilen Mgramia i
paradlgm of % xpel?ﬁﬁ”éﬁﬁmmm = Leadlng Belle Tf Dat Handling*Working Grou 5 which =
03 of cmputig-experisent perormed at KST) (Keees iSatse of froSrmgherre

i e e, e o e g e %" consists of more than 30 persons from 12 countries-.

Supercomputing ¢ 2011 ,02 .08




Summary (continued) ST

@ There are also a few interesting results
from the flavor physics experiments

indicating hints of something unknown--:

m CP Violation and mixing
mDimuon Asymmetry
mFCNC at b—>s mu mu and Bs—>mu mu modes

@ Standard Model or not, we do not have
clear understanding, yed.

@ Therefore we continue working on heavy

flavor physics in the LHC era.
%/geon.f/zo

36



Acknowledge

@ Aurore Savoy—Navarrow

QG/ré(eon Cho

37



)
aamerianEAT |KiST]
Korsa Institute of Sclence and Technology Information L_’ v et rekr

Back-up




" HEP @ KISTI ,,

Beyond CDF
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Ag; in B> K 'uu

-0.5
WP U BN N - R R S NN PP PP
0 2 46 81012141618 20 22

CDF Run Il Preliminary L=6.8fb™

: B* — K'u*u
-4 Data
— SM

q? (GeV?/c?)

» Close to zero as expected

QG/zé(eon. Cho
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Why Flavor Physics? M

@ The first flavor of new phenomena often comes
from flavor physics

m Weak decays of light hadrons => existence of charm
quark

m CP violation => 31 quark family
m BO oscillation => heavy top quark

@ B mesons are especially suitable for beyond SM

searches
m Large mass of b quark — stronger coupling to new particles
m Abundant production
m Well developed technique of experimental selection

Kihyeon Cho G. Borissov
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The VIP’s of B; Physics: B;g— utu~ and 5,4

Physics: Two golden cases K

AC | LA AkM SLL FBMSSM LHT RS
Dt —p° *hkk | * * +* * % % ?
£ * | dkk|hhx| * * *Hh | kK
BS_CPV P |5, *kk | hdk [ kkk| K * S I
S aice *hk | *k | * | xkk| hkk * ?
Agp (B — X Y) * * * *dhdk | dkk * 4
B - 2 |ep'|'ons Arg(B—Kutu-) | * * * | kkk| hhk | kx| 7
Ae(B—K*uvu—) * * * * * * ?
especially: B—KOv * | x|« | x| * [ x| *
e | B, — T *hk | kkk | khk | kx| *kk * *
Kt —nmtwy * * * * * *hdk | ddk
Ki— ntvv * * * * * *dd | ik
u— ey *hk | khkk | khk | kkk | kkk | whk | khx
dy hhkk | kkk | kkk| *k | *kk * | khk
d. *hk | hkk | *k | * S * | khk
(g-2), *hkk | khk | ke | dkk| Akk * | k%

nd stl I I many more w n o Table 2: “DNA" of favour physics effects [55] for the most interssting observables in a selection of SUSY
and non-STUSY models. b signals laee effects, e visible but small effects and % implies that the

given model does not predict sizable effects in that chservable,

. 42
Nihyeon Cho From A. Buras




B physics at Tevatron Ki

— Mechanisms for b production in pp collisions at 1.96 TeV

9 b
b Flavor Creation (gluon fusion)

g b g _
: o >’D‘O‘< ’
g g — L b
Gluon Splitting g Flavor Excitation 0 Flavor Creation (annihilation)

— At Tevatron, b production cross section is much larger compared to B—factories
— Tevatron experiments CDF and D@ enjoy rich B Physics program

— Plethora of states accessible only at Tevatron: By, B., Ay, =, 2,
— complement the B factories physics program

— Total inelastic cross section at Tevatron is ~1000 larger than b cross section
— |large backgrounds suppressed by triggers that target specific decays
43
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The Detectors

Silicon Tracking, |n|<3
Scintillating Fiber Tracker
1.9 T B Field, |n|<2

LAr/U Calorimeter, |n|<2.5
Jet Energy Scale 1-2%

u Drift/Scintillator Counters, |n|<2

Silicon Tracking, |n|<2.5

Open Drift Cell Tracker

1.4 T B Field, |m|<1.1

Pb/Cu/Scint Calorimeter, |n|<3.2

Jet Energy Scale 2-3%

1 Drift/Scintillator Counters, |n|<1.4

‘7(;'/:#3011 Cho
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Heavy Flavor Physics by LHCDb

\s = 7~14 TeV

LHCb: £=2-5 x/10°

LHCb is a heavy flavour precision experiment searching for New

Kihgeol Physics in CP Violation and Rare Decays. http://Mww.cern.ch




B°=> u*u” Signal Window

070 <v,,<0.76 0.76 <v,,<0.85 0.85 <v,,<0.90 0.90 <v, < 0.94 CC, CF
204 .
oy W SONNNSNS combined
*S. 15—;
(ORI
= 107 A H st
N ~ A & S -
N 5B -pw \ :
PP Uncertainty
d o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
© | 094<v, <097 097 <v, <0987 | 0987 <v, <0995 v, > 0995 on mean
2 10- . background
% Background
O [
ARy I
5 - =
: AN [
] AR \\\\ﬁ\'{(\ [
o A T TR N TN N T T TN T T T T A %“I‘\m

5231 5279 5327 5231 5279 5327 b231 5279 5327 5231 5279 5327

m,, (MeV/c?)

expected B(BY — putp7) < 4.6 x 1072 95% CL
observed B(B" — u"p7) < 6.0 x 1077 95% CL

25 July 2011 R. Harr, Rare Decays at CDF 18
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Are we done??? ST

[ JOC > [J o oU ViU U i @

Maggvvoices are advocating that Tevatron should at least say its “final word” on B
g—

DO did its work (8fb—1 result on Bs—>J/Psi Phi analysis + update of the Asl dimuons
asymmetry)

DO is waiting for CDF

And also FNAL and the theoreticians (see Nierste’ s last result)

CDF will push extremely hard to issue soon a result

=> CDF is awaiting for the Italian team to issue the results on the dimuon analysis
=> CDF would be delighted we finally present a result also,
see discussion of Aurore with Giovanni last Friday.

A may be desperate but in any case last chance fask force is being undertaken by C
DF for gefting a resulf on fthe Bs—>Jpsi Phiin order also to update the combination with
DO. This is mandatory.

The deadline: MUMBAI Lepton Photon Conference
It means:
=> by August 9 we should present a preliminary result.

' => We have to talk with our Italian colleagues in CDF to collaborate and even
ually

combine results (provided we have results to combine). This before combining with

LAST CHANCE fo BE PART of the GA

DO.

E/

%/geon. Cho
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Worldwide current status on
Bs—J1/W@ analysis

Latest from Tevairon and LHC
July 3151, 2011

Aurore




EPS 2011 from Diego s summary t =
MSTH

alk

see also the presentations in parallel sessions

The B: mixing phase
BSM physics in mixing

BSM physics can alter mixing
phenomenology from SM expectations. L v

4
<
el |
—

2006: magnitude of mixing consistent
with S8M (within lattice uncertainties)

Mixing phase unconstrained - large NP
effects still possible.

New physics accessible through
Iinterference between Bs—dJ/V¢ decay
w/ and w/o flavor oscillations.

First measurements (2008) showed
—) intriguing; 2.20 discrepancy
9(4'/:#30/1 wwo




K3 Decay
+
Vi
The decay rate is expressed by
G2 5 5
D(K) = 555 Mg C21|Vas [1(0) *Sew (1 4 2850(2) + 2Aem)- (3)

/(0) Vector form factor at zero momentum transfer,
2 2
g = —p)=0

Kihyeon Cho
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e-HEP Study using Super Computer

> Calculation of Kaon Semi-leptonic Decay Form Factor

| Test Unitarity of CKM matrix

52



What is coming next? ST

@ At Belle, b - s gamma, leptonic decay provide
test of SM and BSM constraints.
m Belle data sample has not yet been analyzed yetd.

m Even more interesting results at Belle Il with two order of
maghnhitude.

@ Af LHCDb, new sensitivity regime at Bs - mu mu
and Bs = J/psi phi with 100 pb~1 and new
discovery with 1fb~1.

@ At CDF, still rich production in heavy flavor
physics

m Complimentary to e+e— and LHCDb

‘7(£/ré¢eon. Cho
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Another way to look at it
Semileptonic asymmetry

In flavor-symmetric Pp->bb, like-sign leptons arise
from HF decays only if flavor oscillations occur.

X b
i B B° 5 il

9(4'/:#3011 Cho




Inputs AT

@ From EPS 2011

@ FNAL CDF and DO W&C presentations of r
esults for Summer Conferences

@ Nierste' s theory Seminar at FNAL July 29.
@ Discussion with Giovanni Punzi

%/geon. Cho



Experimental Status

95% CL Limits on B(B; — up)

e 1000
M) OCDF 95% CL Upper Limit
4 D0 95% CL Upper Limit
BR(|359 |J,+u,_)<5.1 x1038 PRD 57 (1998) 3811 ( OCDF Expected
PLB 693 539 (2010) ® A0 Expeciet
‘C_) 100 WLHCb 95% CL Upper Limit
PRL 93 (2004) 032001 Oy
T 3 3.7 bl : APRL 94 (2005)?7113?2
iz _ £ 1]
BR(B - M u ) <4.3x10® = [ PRL 9‘ ﬁo‘o‘T 221705ﬂ ey Pt
@®
BR(B%=> w+u") <7.6 x10° 10 [=mcor publcote 817 A ——pi 5 63 anvo
Y e 539
, o) W PRL100(2008) 101802 1A 11
public note 5852 S [rimesemtn] cor pusicie Eg A
LHCD 2
1 HOY 2o
BR(B,~> u* pl,)<56x108
0 9 e | | e ] ] [ ] -
BR(B 9 I‘J’ u’ ) < 15 X 10 Standard Model Expectation
PLB 699, 330 (2011) | | ||
0.1
All limits quoted @95% C.L. 10 100 1000 10000

Luminosity (pb-1)
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Candidates / (20 MeV/c?)
E
I

Rare B Yields with 6.8 fb!

CDF Run Il Preliminary L=6.8fb™"
140-Yield: 234 + 19

| Mass: 5277 + 2 MeV/c?

B'— K'p*w
+ Data
— Total Fit
=-Signal
--- Background

20

__ CDF Run Il Preliminary L=6.8fb™" e
“:9 1001~ Yjeld: 164 + 15 “:9
> Mass: 5277 + 2 MeV/c? >
0 | 0 L., 2
= B' Kty =
g 80 + Data g
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; --Signal ;
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o o
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80/
60*
40 + + .
20 i
ll _ ++ +
ol A’ Mo L0l L]
05 51 52 53 54 55 56 5.7
M(uuK) (GeV/c?)
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2 1+ L === Background
]
|'.a 15 |
s
O 1o « ’ } A
L |
i il
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CDF Run Il Preliminary L=6.8fb™

1
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- Yield: 20+ 6

- Mass: 5285 + 8 MeV/c?

B'— K uy
+ Data
= Total Fit
=-Signal
--- Background

~40

il

%
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Harr, Rare Delfi{pui€ {GeV/c? )

CDF Run Il Preliminary L=6.8fb™
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o
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[=] (3] o

iy
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T
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=+ Data
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=-Signal
--- Background
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%
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First
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hadron collider



Outline

All of the results shown today are new.

Annihilation decays [see talk of Austin Napier]
— Evidence for B, = swr and 2-sided limit for B, = KK

b = suu decays

— Observation of A, 2 Auu

— B and d'B for B 2> K"luu, B, 2 ¢uu
— Angular asymmetries for B 2> K “uu

B = uu decays
Summary



L]
NN TAO N - N ) ANTAN /) aalaaVatda
N/ \_/A \_ \_A4 \_/4 |/ Y, Y/

— Analysis updated with 9 fb~! from previous 6 fb™!

— Improved muon selection:

— 13% increase in statistics due to looser muon longitudinal momentum
selection

— 20% reduction in K and 1 decay in flight backgrounds

— Muon impact parameter studies support hypothesis that muons are indeed from B
decays

. Ah =(—0.787 £ 0.172 (stat) = 0.093 (syst))%
- NeW reSUH IS 0.9YG dwdy 10I1l L1e DIV expecldlorl.

— Good agreement between muon impact parameter distributions in data and MC

10’k DO, 9.0 b . Data

O MC
me MC, L muons

€S

— Muons from hadron decays and pur ‘&=

= 108
— With an impact parameter cut at =

120um obtain consistent asvmmetrv an 7
A% (IPs120) = (—0.579 £ 0.210 (stat) 4 0.094 (syst))%
6
10

0 0.01 0.02 0.03 0.04 0.05
Nihyeon Cho IP(11) [em]




Measurement of the anomalous like-sign
dimuon charge asymmetry with 9 fb—1 of
pp collisions

Bruce Hoeneisen
Universidad San Francisco de Quito
representing the

D® Collaboration

Fermilab, 30 June 2011
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We measure the like-sign dimuon charge asymmetry of direct semilep-

tonic B decays in pp collisions:
++ r——
Ab — N b \bb

sl ++ AT
\bb + N bb

b — o d
Ag = Cgag) + Csag,

Al
q q ; _
ag = tangg, with ¢ =d, s.
S A My
Abl is obtained from the “raw’” charge asymmetries
+ _ - NT+ _ N——
a = " r cand A = :
nt 4+ n— N++ 4+ N——

9(4'/:#3011 Cho
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Why measure A%7?

In the Standard Model Agl = (—O.O28f8’8865)% ~ 0.

New particles beyond the Standard Model can contribute to the
box Feynman diagrams of (BS,BS) mixing even if these particles
are not directly accessible at the Tevatron.

Any significant deviation of the dimuon charge asymmetry Agl
from zero is unambiguous evidence of New Physics.

At the Tevatron, the dimuon charge asymmetry is the most
sensitive probe of some extensions of the Standard Model.

62
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- b—baryons states previously observed at Tevatron:
= ,(dsb), X, (uud, ddb), Q.(ssb)

— Last missing b-baryon, =9, (usb), recently observed by

— Important to keep checking quark model and measure

masses of states to compare to theory

N
( E. Jenkins, P.R. D77 (2008) 034012, R. Lewis and R.M. Woloshyn, P.R. D79 (2009) 014502 o
D. Ebert et al., P.R. D72 (2005) 034026, M. Karliner et al., Ann. Phys. (NY) 324 (2009) 2,
A. Valcarce et al., Eur. Phys. J. A37 (2008) 217 )

2+
uus

— Decay modes observed for the first time

=0 =+
'—Ib % I_FC

L =0

— _+

.Tr +

1

(1]
[1]

-
+
e 7

[1]

s — Arm ,and A - pm™

—_

- =0
|—rb _} _rcﬂ

( =, observed before, but not in this decay mode; use as cross check

=) =, 2 5 Ar,and A = pro
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— Long lived =

silicon detector

(ct=4.9 cm)
tracked through the

Resonance  Yield
=Y 2110 £ 70
=7 3048 4= 67

1000

CDF Run II, 4.2 1b

900}
800f-
700}
600}
500
400
300

Candidates per 5 MeV/c?

100}

2005

W[

9(4'/:é¢eon. Cho

250 225 2.30 2.35 2.4t

.55 2.60 2.65 2.70
GeV/c®

Candidates per 5 MeV/c?

800r
700}
600}
500
400f
3000

2001

100

CDF Run Il, 4.2 1b

E o L, | |
3.2{1 2.25 230 2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70

Gmgﬁmrgiu, Tevoggﬂ@—
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Otservationof =; (CDF 4.2 o)

— Measured = |, mas$796.7 +5.1(stat) & 1.4(syst) MeV/c? in good agreement w
earlier best measurement irJ/¢» =~ final state 5790.9 4= 2.6(stat) 4= 0.8(syst) MeV/c?

— First measurement of =9 mas5787.8 £ 5.0(stat) £ 1.3(syst) MeV /c?

— Largest systematics from mass resolution (1 MeV ) and momentum scale ( 0.5 MeV )
— Significance of each peaks > 6.80 equivalent statistical significance

— Mass differenc M(Z; ) — M(E]) = 3.1 £5.6(stat) £ 1.3(syst) MeV/¢?

CDF Run I, 4.2 fb” CDF Run I, 4.2 fb”
o 7r " 7r
o o
> b =
E i Data 2 Data
R | S Fit projection e s || 0 e Fit projection
& —0 ar 9+5.6 &
8 =b 253754 3
11} 11}
w w
L) L)
- -
m m
) shotbo UL )
: B 59 61 62 6.5 : . . __rb1 62 63 64 65
M(_crr] GeWn ( ) GeV/c?

bCIVI'II GIlurgiu, revartron b—



B physics @ LHCb

900
- LHCb once o 2
_ 800 — Preliminary mean (;I S)= 945+5.9 + 1.2 hgeWc
D y00f. \E=7Tev 6 (18) = (46.8+1.2) MeV/c
S = Nyignat (1S) = 3159+ 78
O - J.L-4pb'1 N. . (2S)= 789+ 48 : _
s 600— signal | Y(45) 2MB)
o — Ngignai (3S) = 405£39  ,,m~~~~~°~ A e e Yo -
ﬁ 500 Eﬁ#} 105 h,(2P) %, (2P) il
I Ty T e 7] 0
g 400 H S a0 ] 250 |
(S - HI'H} = L han /100, :
2 300 2.0 WL :
c — i ]
G 200— : )/_/u_ :
o — =l - . ©12"* (123~ ]
100—

............. ‘
1 1 1 I 1 1 1 1 J 1 1 | | | 1 | | | | | 1 | | | 1 | 1 1 I 1 1 1 1 I 1 1 | 1

8000 8500 9000 9500 10000 10500 11000 11500 12000
M(u*) (MeV/c?)

Kikyeon Cho http://www.cern.ch |




CDF Il Detector DO Detector

— Central tracking: — silicon vertex - Excellent tracking and muon coverage
detector — drift chamber - Excellent calorimetry and electron ID
dpr/pr = 0.0015 py - 2 Tesla solenoid, polarity reversed weekly
— excellent mass resolution — good control of charge asymmetry
— Particle identification: dE/dX and TOF systematic effects
— Good electron and muon 1D by - Silicon Iayer O installed in 2006 improves
calorimeters and muon chambers track parameter resolution

tracker

Calorimete};

A%

: “ “ || Toroid | ||

N e ey =y 000

] e et s Wt et St | e sl i) |

| |
-10 -5 0 5 10



Infroduction

- Heavy Flavor Physics probes New Phenomena by either:
- searching for small deviations from SM in high statistics, precision
measurements (mostly B factories) or
- hunting for quantities highly suppressed in SM with the hope that small
NP effects would enhance the observed quantities:
- BR of rare decays, small CP phases and asymmetries

- Recent Heavy Flavor Physics results from CDF and DO with up to 8 fb!

- Rare decays:
- B, — pp (CDF, DO)
- B, — spp (CDF)

- CPV phase in:
-in B — J/¥Y @, BR and lifetime in B, — J/W¥ f, (CDF, DO)
- BR, polarization and CPV in B, — ®® (CDF)

- CP asymmetry:
- in di-lepton asymmetry (DO)
- hadronic B decays (CDF)

- New particles and decay modes

- =, (CDF)
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PViofatiomin B, — /YO D06 1o, COF5.2T0
— CPviolation in B, system accessible through interference of decays with and without mixin

t,eouw S S 2

S > - - C
c 5
S 5

h—

_ ? 1 c.u :
New Phys;cs/'. t,cC.u
particles Vid Vuse Vun

FM — arg(—Vi Vi Vi Vi) ~ 0.02 Vea | Vs Vb
Vid | Vis Vi

(pll
™~

CP violation phase g, in SM is predicted to be very small in SM
New physics particles running in the mixing diagram may enhance g,

Note: certain SUSY models with large tan(p) predict enhanced BR(B,—wuu) for large
CP violating mixing phase in Bs - J/q*@ Altmannshofer, Buras, Gori, Paradisi, Straub, Nucl.Phys.B830:17-94,2010

Multidimensional likelihood function involves B, decay time and mass, decay angles of
daughter muons/kaons and flavor tagging

69
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CP Violation in B, — 1/W® (DO 8 th!, CDF 5.2 fb!

g?DF Run Il Prelirhinary L=521b"
— Both CDF and DO early results showed slight deviations 2 8 95% CL
from SM (~2¢ combined CDF+DO0) g8 7t _—
a 6
N T
— Most recent update from DO with 8 fb~! shown at EPS 2011  °F
4F
— Both experiments include S—-wave contributions B, — J/W KK 3¢
but find different results 2F
— CDF finds s—wave fraction of ~2% (<6.5% @ 95%CL) 1 s
— DO measures s—wave fraction of 15-17% £ 3.5% P60 565 564 066 008 010
S-wave fraction
2400 CDF Run Il preliminary L =5.2fb"
>  [D@Runll,8fb" 0 900
O 2200 '|'H++ % 800}
L C
E mm%—‘l + ++++ ++++ E 700
= 4+t 4 4 ++ . 600
@ 1800 M4 4 t )
c o +++H+#'Hm+++ f ++'H'++ %500
> 1600 $ Q
% - +'|'++++++++ +++‘H+++ § = 400F
1400 — ++ O 300¢ J
-~ 5000 signal events 2 oS00t
1200 S oof. | ~ 6500 signal events
q0000 e Lo by e b e L 1 - l | |
52 525 53 535 54 545 55 5.55 ot b s s Ll :

528 53 532 534 536 538 54 542 544 546
v MlupKK) (GeV) Mass(J/y ¢) [GeV/c?] 5_
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CP Violation in B_ — J/Y® (DO 8 fh!, CDF 52 fh-1)

— Updated results show better agreement with SM (1o level each)
— New Physics may still be present but require better sensitivity than Tevatron experiments

— Tevatron analyses will be updated with full datasets

B.in [-0.02,0.52] U [1.08,1.55] at 68% CL ®, = ~0.55'0%_, . (rad)
ﬂS = 028+0 79_0‘ 78 (fad}

CDF Run Il Preliminary L=521"

0.6+ —— 95% CL ! 04 -
- —— 68% CL | 2 o3 ‘DO Run ll, 8 fb AM, =17.77 + 0.12 ps”’
0.45 —e— SM prediction ! g ' SM p-value = 29.8%
i 0.2

— 0.2} 0.1
N i :
£ 00l o
L‘ P Ty T ==
3 1) | 0.1
0.2} @ 0.2

-0.4F 03
i 5 ~0.4

i E 3
-0.6|- | ¢V'v¢ (rad)
i | | 1 1 | | | | 1 1 EI I | | ¢ = _2 ©
-1 0 1 S /Bs .

—68% CL
—90% CL
—95% CL

Tll[lT!TT ]WI’I'II]'I]TTT[[[IT'I

|
[]

|
N

t
—
ol
-
N
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SHarzaHoNs

- B, — J/WO decaygprovide most precise measurements of By lifetime t, and deggy width
.= 1.52 AidgenemdlE 0.01 (syst) ps T, = 1.44370.03_, .- (stat + syst)

18*57: 0.075 + 0.035 (stat) + 0.01 (syst) ps™’ Al = 0.16310-9%5_, ., (stat + syst)

j//(O)/g =0.231 + 0.014 (stat) + 0.015 (syst) JA;(0)]? = 0.23170-924_ 5, (Stat +
/ﬁj?)w)/? =0.524 + 0.013 (stat) + 0.015 (syst) [A)0) 2 = 0.565870017_, ,., (Stat

+ SYSt

CDF Run Il Preliminary L=521" A1°F g Runilefb’ . ae.
5- E . 'I::J.ata—signal region g ! . d‘:‘l‘ta
B — Ft
% 10° E_ T Eiig':tal E. 10“ . — hE‘Et fIT
EJ-1 0° ; gea;g d -E -
2 F S 10°
G 10k T
) E
- 10
M| |
02 S ki Tem]

ks
=

pull

5 0
proper decay time (ps). -

~ vV~




B, — 1/Wf,(980) f, —srrm

— Final state in B, — J/Mf,is CP odd — a sufficiently large sample would allow determinatior
of CPV parameter B, without angular analysis

— Related mode B, — JMWf,(980), f, = KK may be useful to solve the B, ambiguity
B(B? — Jibfo) B(fo — nm)
B(BY — Jjd) B(éo — K+K-)
— First experimental limit on B, — J/W¥f, from Belle:
B(BY — Jhbfo)B(fo — 7tn~) < 1.63 x 10~ at 90% C.L.

— Measure ratic Ry, /s =

- First observation from LHC Ry, /s = 0.25270 045 (stat) £0 034 (syst)

— Followed by Belle B(BY — JAbfo)B(fo — wtn~) = (1.1670:31 £0-15 +0.26y , 10—
Rye = 0. 20610 03 (stat) + D.D-‘J?(S}rﬂt)

73
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CDF Run 2 L=3.8fb" CDF Run 2 L=3.8 b’
(o] 2 — N -
L 200f | 2 gl mo = 989.6 + 9.9(stat) |
2 180- 1 bt
= 160 > 70
L g - 60 R
Q 1401 + 5 _f fo/@
2 1201 ; 50;
S 100j 5 40;
2 sof ! 5 30
O eplf T4 o N 3 g
601""'"‘ R } I ++ '+ + 3 205
401 b 10}
20_J02 + 3((stat) + 18(93;51: ol
T £, N R R
05350535 540 545 650 10 1.0 11

. DO: Rf{]f@‘ -

T2
m(rn'T) [Gev/c?]

0.210 % 0.032(stat) = 0.036(syst)

M(Jyrim) [GeV/c?]

DS Run Il, Preliminary, 8 fb™

498 + 74 BY — J /4 f0(980)

as0F
a00F
350F
300F
250F
200

150
100

87 075 08 085 0.9 095I1

N | 1
1.05 1.1 115 1.2
M,.. (GeV)

B, — I/Wf,(980), f, —mm. BR Results (CDF 3.8 th-! D08 fbor)

CDF:

= 0.257 = 0.020(stat) £ 0.014(syst)
B(BY — JA£o(980))B(fo(980) — nt7n~) =

(1.63+0.12 £ 0.09 £ 0.50) x 10~*

1 B LHCb 33 pb’
+0.046 +0.027
0.252, .., (stat) (sys}
—ol. Belle 121 fb™
0. 206*5§§f(stat) + 0.052(sys)
- CDF 3.8 b
0.257 + 0.020 + 0.014
ol DO8 b
0.210+ 0.032 + 0.036
Py Average
0.245+ 0.019
1 I 1 1 1 1 I IR fﬁ/¢ 1
0.5 1.0

A
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Jisti
e BE3.8 fbH

| ) L. SM A. Lenz and U. Nierste, J. High Energy Phys. 06, 072
Using: — theoretical predicti AI';™ = (0.087 £+ 0.021)  (2007).

U. Nierste and A. Lenz, arXiv:hep-ph/1102.4274.

5 S 0

- world average B8 lifetime (PDG 2017, = (1.525 + 0.009) ps
Determine 72 = (1.630+£0.030) ps 7L = (1.427 £0.023) ps.

Odd final state implies and small CPV — measure lifetime heavy mass eigenstate
r(B? = Jhbfo) = 1.70+912(stat) & 0.03(syst) ps axvit 1

Good agreement with theoretical expectations and similar measurements in By — J/%® dec:

sm e R Lenz, Nierste

600F E —~Data 1.63+ 0.03 ps *
B <t — Fit projection
5001 NP — Signal
- g E‘"~\\‘ _ --- Long lived background HFAG
o % BRR . — - Short lived background 1.544+ 0.041 ps
r g 1 02 E ! 1
; ~Dat 2 CDF52fb"B ———
300:_ — Fit projection § I 1.622+ 0.068 Eps
r — Signal 10E
200 --- Background - CDF Bs_:' J;'rlp fD(QSOJ ®

1.7027+ 0.03 ps

100 ik
: L L L — L R
L | L L !

n ‘ I T 3 1.2 1.4 16 1.8
§30 5.35 540 545 0.06 0.10 0.15 0.20 0.25 r(B” i os]
M(Jymr) [GeV/c?] ct(J/yr) [em] B

QGlzégeon. Cho
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5 —BR; — B »ot
S
— Branching fraction: ~ - gqb
B(Bs — ) = [2.40+£0.21(star.) = 0.27(syst.) £0.82(BR)] x 10>
~ Polarization fractions: . ~CDFPRunll Preliminary Ly =20
— zero helicity: 3 3 | :’"’"“’“"""3"’ |
fr = 0.652+£0.041 (stat) £ 0.021 (syst) 2%} -
~ lin. comb. of 1 helicity: g7 e P
f, = 0.348+£0.041 (stat) + 0.021 (syst) s F e
© 50:- o
o : By~ ¢ K
2 . . 401
— Inconsistent with SM expectation 7/ f, ~M,/ Mg " T T——
— Consistent with “polarization puzzle” in other b — f::_
penguin transitions from Belle and Babar, like Ty B o 23
B — ®K+*, pKx-- where 7, = f; 052 525 53 535 54 545 55 555 56

m(K'K'K'K) [GeVic?]

— NP and SM explanations could be distinguished using Triple Products 7P = q-(g; X &5/

.Datta and D.London, International Journal of Modern Physics A, 19:2505, 2004, A.Datta, M.Duraisamy, D.London , arXiv:1103.2442, 2011

(q =p(@®,;) - p@®,)is momentum difference and ¢;is @, polarization )

- In B = ®K* TP measurements favor SM explanations. What about B, — @@ ?

76
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S L./ T NJ /

— TP asymmetry A;p are expected to be very small in SM

- In B, = @@: TP asymmetries are related to asymmetries on final decay product angular
quantities (e.g. A;p; ~ A( cos@sing )

v \
= -0.007 + 0.064 (stat) £ 0.018 (syst) \ (o | _»
=—-0.120 + 0.064 (stat) + 0.016 (syst) arxiv:1107.4999 e T

— First TP constraints in B, =®® decays
— App —1.8c from zero; more data would help
distinguish between SM and NP X

CDF Run Il Preliminary L=2.9 fb CDF Run Il Preliminary L=2.9 fo”

] _ C —— Data Slgnal :

b - Candidates withv>=0 |  Candidates with v <0 N~ 1000 4 Data. Slde bands ............................
= 3 woma | D g

a o O_:. w __ ........................... ............................... ..............................
48}_; Backéground o 40F

S 18 o

S (-cg 20F

(ijd /%I///V/nf //M////A////

77

55 53 54 55 -1 05 0 1
Mass [GeV/c] v distribution avatron B-
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- Measurements of BR and CP asymmetries in 8 — 0K would determine CMK angle y usin

“ADS” method b. Atwood., I. Dunietz, A. Soni. Phys. Rev. Lett. 78, 3257, (1997), D. Atwood. |. Dunietz, A. Soni, Phys. Rev. D 63, 036005,
Note: CDF provided results for GLW method in 1/fb, PRDSE!, 031105(2070)

— Interference of two decay amplitudes of comparable sizes is sensitive to angle y
K B — DK~

color allowed
vcb\/*us ~ A3

a D0 — Kr
— doubly Cabibbo suppressed
u \/cd\/*us ~ A?

B~ — DOK-
( K color suppressed
S Vo Vr, ~ asell

\|\/\ [_)0 N K+7T_
ud - .
T Cabibbo favored
Vch*us ~ 1

Gavril Giurgiu, Tevatron B—
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L fin-1)
< I NJ /
BT - [K~7nT]poKT)
Bt — [KT7n~|po KT)
BT — (K~ W—I_]D(]K-'_)
+BR(BT — [K T+]Dc]K+)
are related to angle y througlp , pg = 'T‘E_D 4 'T‘EB + 2rprp cosycos (5g + &p)
Aaps =2rprpsinysin(ép +dp)/Raps
where: r Ab — u)/A(b — ¢)|, 6 = arglA(b — u)/A(b — ¢)]
and similar forp and dp
o p CDF Run Il Preliminary L =7 fo”’
CDF Run 1 Preliminary L"' =7fb it
'..12 Favored %Eﬂﬂ_— Suppressed decay
= e decay _ 2L Bopn s K N e use kinematics and
2 - D = — [K nt]n +e.c. - )
p St PID to determine
%49'3'3 $ 150 sample composition
2 E i Signal region
o w ‘IDD_—
2000 i
50
0850 52 54 55 5s 0850 52 54 56 58 7

Knn mass [GeV/icY) Kare mass [GeVic?] Gavril Giurgiu, Tevatron B—



— First evidence of B~ = 09, esseq ( = KT~ ) K~ at 3.2c level
R, ;s () =[2.8+0.7(stat) =0.4(syst)]- 10~
A, () =0.13+0.25(stat) = 0.02(syst) — CDF measurements compatible anc

competitive with B factories

R, s(K)=[22.0=8.6(stat)=2.6(syst)]-10~
A, s (K)=—0.82 =0 44(stat) = 0.09(syst)

L. A (K)
CDF Run I Prefiminary L =7 b DS
40 - ) + +0.12
‘“g : B+—1D:"p35+—3'[K_:TI+]JE+ EAEAR.’PRD&?.-I}M —— 0.86 +047 0.16
2 | Belle s sos —.— 0.39 TR0
= 30 CDF It —— 10.82 £0.44 % 0.09
% I AVG mma .- -0.53 021
= L -2 -1 1] 1
I% 201 RooelK)
_______ BABAR saosomy =~ ——8—— 0.0110 + 0.0060 + 0.0020
Belle - iiossosy —— 0.0163 :I_{:? U[:}[:Iﬁ :F{:? nﬂﬂﬂ:j 3?
CDF I . . C0.0221 +0.0086 + 0.0026
. L I ] | 1 [ I +1 | [ | I
5.4 5.5 5.6 AVG mmc . —.—  0.0153 +0.0034
K et mass [GEVICE] =0.01 1] 0.01 0.02 0.03
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—Important to improve knowledge of strong interactions dynamics

— Significant contribution from higher—order (penguin) transitions provides sensitivity to

NP u

— Sensitive to CKM angle vy “Tree” V:gg T
b i

— Channels previously investigated at CDF: BO V., -

BO, — K*K", pRL 97, 211802 (2008) d d

B, — K nt, A% — pn~, A% — pK*, pAL 103, 031801 (2009)

Ace(BO = Km*), Acp(A% — pr), Agp(A%, — pK*)
PRL 106, 181802 (2011)

— Most recent results from CDF:

First evidence for B — n*rn~ and
bounds on B? — K*K~

81
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— Events selected by trigger requiring two oppositely charged tracks displaced w.r.t. PV

— Both tracks are assigned pion mass

— Both kinematic and PID info used to separate decay modes CDF Run Il Preliminary [L dt = 6.11 b

- . L . RS I x2/ndf = 65.09/79
— ' invariant mass distribution dominated by 3 | ‘& -
B0 — Kir, BY —mrmr = 10°¢ — I
o o BS—>K'T!'
5 [ B A1 b
- Observe B, — mm mode with 3.70 significance & -
8 1 02 —— m:uT:it’;o’(;y B decays|
\ ] . 'a' [777] combinatorial bkg
— No firm evidence for the 8—K*K" is found but A
measured rate excludes zero at the 90% C.L. S
O
10}
Mode N. Significance
B" - KTK~ 120 + 49 + 42 2.00
B 5nxtx~ 944+28+11 3.70
5o 5.2 5.4 5.6 5.8
CDE Note 10498 Invariant trn-mass [GeV/c?]
Mode Relative B Absolute B (10~°) Limit (10~7)
B — K*K—  BUIC KD — 0012 £ 0.005 £ 0.005 023 £ 0.10 £ 0.10 [0.05,0.46] at 90% C.L.
o, _— 4
BY - ptg—  LEE—T ) 008 + 0.002 = 0.001 0.57 £+ 0.15 + 0.10 -

fa B(B" SK+tn—)
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— D0 and CDF continuing to produce a rich and exciting program in heavy flavor
physics

— interesting effects in same—sign di-lepton asymmetry and B, —uu

— best measurements of mixing Bs phase B./®,

— Exciting competition with LHCb and complementary to ete— machines

— Many interesting results will benefit from more data.
— anticipate ~10/fb for analysis by the end of this year.

— Results will continue beyond the end of the Run

— Topics not covered:

— Measurement of the production fraction times branching fraction f(b — A, )*BR(A, — J/W
A)
(DO, arXiv:1105.0690)

— Measurement of the time—integrated mixing probability of B mesons (CDF note 10335)

— Measurement of time—integrated CP violation in D%—h*h~ decays (CDF note 10296)

— Observation of Y(4140) in the J/Yd Mass Spectrum in B* — J/p ® K* (CDF note 10244)

— Measurement of the resonance properties of £, baryons (CDF note 10286)

— Measurement of the resonance properties of charm baryons (CDF note ??77?)
Kihyer Obgervation of the B;—J/wK, and B,—J/wK* decays (CDF, Phys. Rev. D83, 052012 83
/,#m f’ Gavril Giurgiu, Tevatron B—
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o 1 CDF Run Il Preliminary JL dt =6.11 fb”'
CDF Run Il Preliminary I_irlt =7tb

o
40 S - 2/ndf = 65.09/79
© B — D), — K xlx > i X
2 . —}— Data S 1500
= | Tw () B data
— total
3 301 777 B — Do = - i —_
=T R B =D K e - -g_m:g-
& I Rt 0 T il
..E B — DP“;', D= X % 1000 (I ./\g—a K:nf'
S 20 B 5 > D, D X © i -
(0 B 5’50, ety © [ -
— 50 5 T i
------- Combinatorial b d
natorial backgroun 500
S Il + 1 1 1 1 * 1 1 1 1 I N P =TT Ty
54 55 0.6 5.0 52 54 5.6 5.8
K'zmw mass [GeV/c?] Invariant Tr-mass [GeV/c?]
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G. Giurgiu, ICHEP-201
CDF Public note 1020¢
CDF Run Il preliminary L=521fb"

B.—J/w ¢ (CDF)

=

« 5.2 fb! of data analyzed

S & 8
=2 o=

« ~6500 signal events

« Same side flavour tagging

Candidates per 2 MeV/c?
3
=

. . 400 .
calibrated in data B e NARTIIVORVY
« Strong phases are free 200 ‘ ‘
100
* S wave included m the fit o L
< 6.5% at 95% CL | Mass(Jhy ¢) [GeV/c?]
% <0r «— Arnplitude &
E Sensitivily: 37.0 ps”’
T, = 1.520 + 0.025 (stat) + 0.012 (syst) ps E_ 1.5 '
Al = 0.075 + 0.035 (stat) = 0.01 (syst) ps = top ﬁ

il

0.5 ,
Most precise measurements 00 F WW L i

of 7(B,) and A7, 05
o Calibration of
) same-side tagging
2010/07/27 BSM searches through B pli A5y g A 19

Mixing Frequency in ps™

G. Borissov



l fb-! )
—
see falk by Kevin Pitfs, Updated Search for B = uu Decays at CDF

- In SM both Cabibbo and helicity suppressed; rate predicted with ~10% accuracy:

—BR(Bg = W'u™ ) =(8.2=%0.2) x 1072 Buas et al, JHEP 1010:009,2010
-BR(BY = ptu=)=(1.0+£0.1) x 10~ 95% CL Limits on B(B; — uu)
1000
OCDF 95% CL Upper Limit
X . . ADO 95% CL Upper Limit
Various New Physics models predict enhanced B PRU 57 (1998 38111 OCDF Expected
MSSM, mSUGRA, RPV-SUSY, FV, RS, SM4 w ADO Expected
e.g. Choudhury, Gaur, PRB 451, 86 (1999). Babu, Kolda, PRL 84, 228 (2000), & \ -
Dedes, Dreiner, Nierste, PRLE7:251804 (2001) — 100 S eooa 0320010 et ol
. = A PRL 94 (2005) 071802
& | i
- | PRL 95 (2005) 221805 PRD 76 (2007) |
g ] | ﬂ 092001 1|
b SUSY o 10 COF P‘U?llcN?’fe,BﬁﬁC‘z = PLB 693 (2010)
o W PRL 100(é0t‘]§)‘1d1802@7 T
7 E [PLEe (2011) | CDF Public Note 9892/ () | &
)
c
S 1
(11]
—-----H*-—--l-h-———------
Standard Model E_xpectation
N LT |
10 100 1000 10000

Luminosity (pb")

N UV WIMIYIM; 1wV UIlwI W
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see talk by Kevin Pitts, Updated Search for B — uu Decays at COF

— DO resu'ts Wlth 61 fb—T 8—: CCoro <v, <097 0.97 <v, <0987 0.987 =v, <0.995 v, > 0.995

BR(B, — up) < 5.1 x 108 ] :
6 L
m Biuu

PLB 693 539 (2010)

5 BRI S S S

— New CDF limits (7 fb~1):

BR(B — uu ) <6.0x 1079
— expected 4.6 x 10°¢

candidates / 24 MeV/c?

\ |CF 070<v, <097 087<v, <0987 | 0987<v, <0995 v, > 0.995
— predicted (7.0 £ 0.7 ) x 10778 104

) Background
BR(By — pp) < 4.6 x 1078 ] |
— expected 7.5 x 1078 A A NS I +Signal (SMx5.6) [
— predicted = (3.2 +0.2) x 109 [+ |
Buras et al., JHEP 1010:009,2010 - x 0.2 AN .
D. R T T W N N TN T S o o m

B BS ||m|t 28 sigma d|ScreDant, 5322 5370 5418 5322 5370 5418 5322 5370 5418 5322 5370 5418

p—value = 0.27%, with background My (MeWcz)
only hypothesis
— p—value = 2.1% in SM hypothesis

— First two sided limit: 4.6 x 109 < BR(B, = uu ) < 3.9 x10¢at 90% CL
— Central value: BR(B, = uu ) = 1.877_,4x 10°¢, 5.6 times larges than SM expectatigyn !
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KiSTi
b——=-St1-S5igHatsACEFE-8-F)
~ O O | 7
CDF Run Il Preliminary L=6.8fb" CDF Run Il Preliminary L=6.8fb" CDF Run Il Preliminary L=6.8fb"
G 140]- Yield: 234 + 19 % 100f Yield: 164 + 15 4 35 Yield: 49+ 7
% Mass: 5277 + 2 MeV/c® % Mass: 5277 + 2 MeV/c” % Mass: 5361+ 4 MeV/c?
= 120 B K'u*u = 80 B' - Ky | = 30 Bl op'y
8 + Dala 8 +Dala 8 + Dala
=100 — Total Fit = — Total Fit = 25 — Tatal Fit
0 [ =-Signal 0 =-Signal 0 I =-Signal
i -=+Background 8 &0 «=Background | @ -=+Background
] 80 i L] 20
3 3 3
£ &0 £ a0 = 15¢
] ] L] .
3] 0 & + + 3] B
40 H + + 10} i
20 -
20 i 5 !
=t
P I il Sl | + + j.- R |
%5 51 52 53 54 55 56 57 % 51 52 53 54 55 56 5.7 % 51 52 53 54 55 56 5.7
M(uuK) (GeVic?) M(puk®) (GeVic?) M(uuo) (GeV/c?

CDF Run Il Preliminary L=6.8fh"
" Yield: 28+ 9 »
Mass: 5284 £ 9 MeV/c
B"— Kty
=+ Data
— Tatal Fit
—-Signal
==+ Background

I
I
i
J'

CDF Run Il Preliminary L=6.8fb"

Yield: 20+ 6
Mass: 5285 + 8 MeV/c”
B"— K uty"
+Data
— Tatal Fit
—+Signal
==+ Blackground

16
14

12

Candidates / (20 MeV/c?)

CDF Run Il Preliminary L=6.8fb™

 Yield: 24+ 5
~Mass: 5621+ 6 MeV/c?

+ Dala
— Total Fit
—-Signal

~60

---Background

s
;2 53 54 55 3
M(ppK, ) [Ge‘ﬁc )

I. s F "
1 L Tea
i 1‘ i N | v
| . Jol
\ o

. 5.2 53 54 5.5 56 5, - w\.L .
M(uuK™*) (GeV/c?) 3 54 55 56 57 58 59 6
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K
= 1 1 5 Q fh—1)

~ O 10/

— BR as function of pp squared invariant mass (g2) in good agreement with theory

— F.a

r{,‘a‘;é_ A0 AL Ligh BS> tbu;u' b Phys. Rev. D 61, 074024 (2000).
ey Iy
S st (@) | Sisf (B)|  puys. Rev. D 51056006 (2010).
025§ Q1.4+ Phys. Rev. D 71, 014015 (2005):
S 2f - 512y Phys. Rev. D 71, 014029 (2005).
=15} T 1
ND_ 1 i— s “D.Ua EJiI e ———
Tos5P——" N\ | Bo6E\
@ ,F Boab |
0.5 0.2F
1072746 8101214 16 18 20 002 468 101214 16 18
¢? (GeVic?) o (GeVic?h
0.6 - 3
RE B' - K'u*u L2120 B Kt
©)3" (d)
Oaal O
=04t =08 +
o [ U
=03 0.6 92 ‘-‘}:
%U.E_ _-.-?:04 :—I\\._#
[ i} C
% 0.1 TO0.2F |
00" 2 46 8 10121416162022 0024 68 101214 1618 89
¢? (GeVic?)) o (GeVic?h
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B = uu Analysis Outline

* Unbiased (blinded) analysis
* Dimuon triggered data
* Normalize to B* =2 J/vy [uu] K* with

N o . Etoial 1
BR(B?(d) =) = ]\?S(d) | a T J, ‘BR(B™ = J/WYK" = u'uK")
B* Bsway “Bsway Bs s

e Baseline event selection (acc. and eff.)
* Neural Net to optimize expected limit
e Evaluation of backgrounds

* Unblind signal region and evaluate




Baseline Selection (Norm. and Sig.)

CDF Il Preliminary 7 fb™
5000 T o

CDF Il Preliminary 7 fb™
T
cc
N(B*) = 22388 + 196
pT(B)>4 GeVic
cc

N = 48279
pT(B)>4 GeVic

Events / 5 MeV/c?
Events per 100 MeV/c 2

e 4.8 5 52 54 56 58
515 5.2 525 53 535 54 Invariant Mass [GeV/c
Invariant Mass [GeV/c?]

T T T T T[T T T T[T T T [ TTTT]
I\|||I|||

CDF Il Preliminary 7 fb™ CDF Il Preliminary 7 fb™!
I L

LML LA R R B B L N L B [ B B BN B B B N LB

+

b 2400
> 2200
= 2000
v 1800
“» 1600
t 1400
2£1200
w1000

CF
N(B‘) = 9943 + 138
pT(B)>4 GeVic

CF

N=52179
pT(B)>4 GeV/c

Events / 100 MeV/c 2

\]Il[l]llll]llllIII]IIIlI[IlIII‘HIl

L | L L | L | L M| L | L
! ! e . 5 5.2 54 5.6 58

53 535 54 Invariant Mass [GeVic 7]
25 July 2011 Invariant Mass [Gewﬁ'.z]-larr, Rare Decays at CDF




Neural Net Selection

* Improved with respect to

previous analysis

* Optimize for B, 2 uu expected

limit

e Carefully check for bias

— mass dependence

— overtraining check with S.B.

25 July 2011

R. Harr, Rare Decays at CDF

0.36

put
W
I

NN out

0.32

0.3"

Background Efficiency (%)

3cm= Il Preliminary 7 fb™
T T ] L 1

—— New NN ;
~ Old NN
o & i
0.15 | | - .
0.1 ] \c
NI
0 20 40 60 80

Signal Efficiency (%)

CDF Il Preliminary 7 fb’

48 5 525456 58
M-, (GeVic?) -




NN vs. Mass, Still Blinded

CDF I Prellmlnary 7 b : o
&_I . . .i.ﬂ.d-m T |£!“£b oy hq l|aﬁ%--§
(S} o %‘ Py & u

S 5 gl ﬁﬂgﬁ&ﬁ ‘ ﬁﬁl %M
O e g Jw'ﬂ "3"""%-&“ M}

0.7 075 08 0.85 09L095
NN Output

25 July 2011 R. Harr, Rare Decays at CDF

B =2 Xuu
Decays




Bs—>J/psi f0(980)

Bs —> J/psi f,(980)

f,(980) —>Tr+m—

OF LHCb
\/s =7 TeV Data

@) I

W W
(=2

N
o

Trialng ]

Events/(5 MeV)
N
n

-
N

5200 5300 54 0 5500
m(u*un*r) (MeV)

Kikyeon Cho - http://www.cern.ch |




CPV in B,2J/y¢

Expected sensitivity:

MC performance: CDF 5215 FPCP 2010

0.5

ols ) (rad)

-o0k events / fbr' consistent with
number of B_=J/yp¢ candidates seen in data

-<og7 = 0.038 ps. Present resolution in data 0a - LHCD preliminary 7TeV: a(bbm292ub

I1s ~ 1.6 worse but sufficient for Am_~ 17.7/ps [ Uncertainties on aibi)
(adds 30% dilution to the sensitivity) oal |\, and BRVIS(By—lfys)

- Tagging performance D? = 6.2%
will be tesfed with more data

TS FTEE T RS PEETE P
] 0.5 08 Q.7 ¥4 (K] i
Inllgr;lll-d Luminosity ™"

i a1 02 64 @O

ICHEP, Pans 2010 40

A. Golutvin
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Belle vs. Belle

1998~2010
1abt

1 Billion

CP measurement

9(4'/:é¢eon. Cho

Time Schedule
Luminosity
BBbar events

Goal

Belle

2014~
50 ab!

50 Billion

New Physics

Belle |l
=> Prof. Byeonggu Cheon’s talk

To handle 50 times more data and grid farms
=> New Data Handling System
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Penguin diagram

ihyeon Cho ti me M. Yamakuchi




This measurement IS sensitive to

2arexd new physics such as SUSY. M. Yamakuchi




More penguin modes @ KISTI

@B o1
m Pure EW penguin mode
mSM Br ~O(10-8)
m Babar with 232M BB:

fg=mu,ct
e UL(® T*) < 2.4%10~7 @90%CL e
eUL(® 70 < 2.8%10~7 @90%CL ¢ =
m Draft is almost ready:. —( . e
@Bt > oO0K*t p
P —

B Penguin dominant status N <
m Work on progress

Kihyeon €ho Junghyun Kim, K. Cho, Nakao, ...
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mailto:2.4*10^-7@90%CL
mailto:2.4*10^-7@90%CL
mailto:2.4*10^-7@90%CL
mailto:2.4*10^-7@90%CL
mailto:2.8*10^-7@90%CL
mailto:2.8*10^-7@90%CL
mailto:2.8*10^-7@90%CL
mailto:2.8*10^-7@90%CL
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9(4'/:é¢eon. Cho

Gavril Giurgiu, Tevatron B—



t’E FB Asymmetry at Tevatron

Jackward

t Reconstructed Top Rapidity

NLO QCD: Ap=0.05%0.015% .} i icovmiom | | mom

776 events

B —+— [ Signal + Bkg
776 events
CDF I Preliminary [ Bkg

l|III|JlI|IIIJHl|III_

CDF (3.2 fb1): :zi: pm N B
A =0.19 + 0.07(stat) + 0.02(syst) 0 4 :
PRL 101, 202001 (2008) previous result (191 | "ok E
DO (1.0 fb1): PRL 100, 142002 (2008) o :

A%t =0.12 + 0.08(stat) + 0.01(syst) 05

Now

Kihyeon €ho K. Tollefson



tt FB asymmetry at Tevatron i

Model independent analysis

m We used dimension—6 four
quark operators with all the
possible Dirac and color structures.

m We considered the s—, t— and
u— channel exchanges of spin—0
and spin—1 particles whose color
quantum number is either singlet,
octet, triplet or sextet.

m Our results encode the

1 (1 TeViAY necessary conditions for the
The region in (C1,C2) plane that is underlying new physics in a
consistent with the Tevatron data at the compact and an effective way
one sigma level. when those new particles are too
heavy to be produced at the
Tevatron.

Kikyeon Cho S.—h Nam. et.al, PLB 691, 238 (2010)
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)
u n KiSTi
Physics topics at KISTI &
Top Forward—backward CDF Model
Asymmetry independent
Analysis
Mixing and CPV on CDF Right—handed
Bs—>J/psi phi model
Penguin diagram Belle Right—handed
model

%/geon. Cho
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Data Handling Scenario

 To improve the scalability and performance
* We apply AMGA which is middleware for g—Lite

@Data handling system

I user quasfz:: . _ind
\ 14, = 3
T A
R 1

q * Parses Options
10
options
® Performs

metadata query

LFNs II |

e Determines Jobs

to Submit

1Y
eSubmits Jobs I[IRa es

: e TaskQueus
project ID Job submission status

[I:[I:?Dete_rmines
Pill

illts
Required

= Submits pilots
Kihyeon Cho => Dr. JungHyun Kim'’s talk
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2.4 FL2 AIE UE KiSTi

S XHMICH J157] &2 KEK & B HIO|E{(50 PB, 2014) & ZRIY}I F= F

> Belle Il Data Handling A|2E! I (LB OER)
v DHE R, 20 SOU QX 54 (KEK A1)
v" To improve scalability and performance

> NS4 Zt §FHAFRE FZ(e—HEP, I8 E J|=IHE, GSDC)

.................. Id
i_ 1:N N:1 Name N:1
Description
I 1) Create dalaset> AMGA Type
o Datasets Level
2) Make file-list Mode
App Gt Skim
PF e Userid
JRegister Date
File List | 4 Metadata File List
3) Store file (pfn)
> o
L o _— | Name,
File 1 ~_| 4 Register File 1(lst) 1N ----- N ] 1N _________

5) Derive Ifn

Query™ from user A ]




