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Strategy and Apologies
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* Pertinent to BSM

and not too tricky ...

* Physics (vs Expt’l detail — not always most up-to-date)
[2 Unexpected days to follow

e Short-term impact

» “Traditional” on BSM topics

« Cannot cite all TH work,
but unabashedly promote own pheno work

George W.S. Hou (NTU) HEFTi/Davis, 11/15/07 5




0. “Forward to the Past’ as Intro

High Energy Physics - Phenomenology
Title: Implications of a@sin(z@ A Strategy for Exploring New Flavor Physics

Authors: Alexander L._Kagan(Cincinnati), Matthias Neubert (Comell)
(Submitted on 31 Jul 2000) P S

| Summary and Conclusions

Abstract: We explore the would-be consequences of a low value of the CP-v1olating phase $\sm
measurements that are independent of SB$--S\bar BS and SK$--$\bar K$ mixmg 15 stressed. It ¢ .

the $B_dS, SB_s$ and SKS$ systems. We discuss several constructions of this mangle, which wa PEP-II and BaBax have had an exciting and
eventually can be completely removed. Smmultanecusly, 1t will be poszible to probe for New Ph

productive first year, producing more than 15 fb-! in
the 7'(4S) region and recording more than 14 fb!

Comments: 9 pages, 6 figures In 9 fb! we haveorecons@cted and tagged
Subjects: High Energy Physics - Phenomenology (hep-ph) High Energy Physics - Expermmer 1204 faes
Journal reference: Phys Lett. B492 (2000) 115-122 | sin23=0.12£0.37 (stat) =0.09 (syst)
Cite as: arXiv-hep-ph/0007360v1 : ; |, = U0 O8O0 di-lepton
| <sz Am,=0.516+0.031+0.018  hadronic
= Am,=0.508+0.020+0.022  semileptonic
Search for Future Influence from L.H.C o S
i ] ) | : With 8 fb-! analyzed at the 7'(45)
authors: Holger B. Nielsen, Masao Ninomiya I~ AL
) = v | o o= 1.506 £ 0.052 (stat) £ 0.029 (syst) ps
(Submitted on 13 Jul 2007) | Ty = 1.602 % 0.049 (stat) + 0.035 (syst) ps
i Tg+/ Tgo= 1.065 £ 0.044 (stat) +0.021 (syst)
] ‘ Measurements of B(K*~), B(7n), B(K7), B(KK), ...
S u pe rpowe red Th eo rl StS ? 1 A wide variety.of other resulFs have been presented
| in parallel sessions and contributed papers
O r The PEP-II run has been extended to the end of
October, with the goal of integrating 25 fb!
This should allow for a measurement of
Wormhole from/to the Future? sin2f with inerestng precision

Flavor/TeV George W.S. Hou (NT!I



| sin2b history (1999-2005)
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Babar Physics Book

avor/TeV

What if argViy~ 0?

/

overall 95% CL fpr (p. 7)) in 1998

Would have heard
More about it.

eorge W.5. Hou (NTU)  HEFTI/Davis, 11/15/07 &
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My ~ — 1972 mp X ng So(m; /myy) X (fBB[;) X ( =
with So(m?/mg.) = 0.55 x(m;/myg; and np == 0.6

Nondecoupling — 1, ~ 1 | “Higgs Affinity”

top, a v.e.v. scale quark, “discovered” 20 years ago (ARGUS)
Loops
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b — d transitions consistent with SM

Our
Main Theme

fitter
FPCP 2007

sol. w/ cos2¢ <0
(excl. at CL > . 95)

What about b — s transitions ?

excluded area has CL > 0.95
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. CPVin b —s w/Boxes and Penguins

The Current Frontier
I — MEchoes

avor/TeV eorge W.S5. Hou (NTU) ~ HEFTi/Davis, 11/15/07 11



The $1B Question: Mixing-dep. CPV in B — JIyKg

B decays in ~ picosecond

Tag B
o, ~ 170 um CPB 1/
G, ~ 70 um /
e A >
Y(4s) | *  TTTTTTTT-- .
By = 0.56 (0.43) Az \‘K"
f At = Az/ypc fPctg = 250 um
Bell
e
B or BY

One B Decay Tag Flavor

Other B Decay CP Eigenstate |JlyKd, prp, WK, fKs, Kop®
Measure Both Decay Vertex 2001

x Dt

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 12




The Two B Factories

Integrated Luminosity(log)

800 ! \ :
C-Based B Factory: o0
EP-1l and BABAR
600
KEKB / Belle
500 ’_,,
400 //
300 /
=
DED.IL/
200 // PEr=11
100 /,_.-——/
High Energy Ring 0
{upaiada ataxbling thos) 1999/6 2000/6 2001/6 2002/6 2003/6 2004/6 2005/6 2006/6 2007/6

Tag Flavor
Differ only in PID

DIRC VS Aerogel Cherenkov + ToF
Flavor/TeV eorge W.S. Hou (NTU) - /Davis, 11/15/07 13




The $1B Question: Mixing-dep. CPV in B — JIyKg

B decays in ~ picosecond

Tag B
o, ~ 170 um CPB 1/
G, ~ 70 um /
e A >
Y(4s) | *  TTTTTTTT-- .
By = 0.56 (0.43) Az \‘K"
f At = Az/ypc fPctg = 250 um
Bell
e
B or BY

One B Decay Tag Flavor

Other B Decay CP Eigenstate J/yK;I, p+p‘0

Measure Both Decay Vertex 2001

o« D

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 14




b — s Penguins (Vertex Loops)
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b

w+ Real ~ JlyKg (Tree)
B th ‘ t‘ﬁ o§ -
N os) @ SM (KM) Prediction
t ""' ~S SfKS — Sln2f1
do > od/Ks D
bR~ SR Possible SUSY
Wanly FCNC/CPV Loop

George W.S. Hou (NTU

Can Break Equality

HEFTi/Davis, 11/15/07 15



DS

:Ssqq ~ Jccs

“« {
<0 "Problem” Wzl

sin(2p° ) = s1n(2¢

| EPS 2007

PRELIMINARY

b—ccs WorldAverage ¢ @ ' 068z 003
BaBar . —-—1-—1 0211026 0.11
% Belle L1 0.50 +0.21 + 0.06
= Average' : I 0.50 £ 0.17
""" BéBér"”""'””E”'”" ~ ¢ 05B10.10+003
3‘ Belle : 0.64 +0.10 = 0.04
ol Average : ; 0.61 +0.07
TN T BaBar Ty TR V0TI E0.24£0.04
< Belle e 0.30 £+ 0.32+ 0.08
...... SoAveage! i Pl v osseoz
. BaBar : - F -)0401023 0.03
= Belle : — 0.33 + 0.3
" Average | : '
e Balar T
.5, Average: d supi'
BabB
%1 b\y Nee — 0.11+0.46 + m”
i probﬂ T 0482024
e 0.4140.26
——~—§—-I 0.18+0.23=0.1
Average —| ] 0.29+0.18
IR - = e ST S Ky LT 0T2E07T£0.08
&.  Belle ' © 0.4340.49+0.00
.. Average: ] —_—— IR i ... 052:04
¥ BaBar ] I = = 07e=011" 223
v Bele ! ; i~ 068+D.15+0.03"
¢ Average: ; i} 07320, 10
-2 -1 0 1 2

Even deviation of ~ few deg indicate NP

Flavor/TeV

Sinha, Misra, WSH, PRL 97, 131802 (2006

Smaller than b—ccs
in almost all modes

B FOC"O“Y Y

some of recent QCDF estimates
sin2Bf — sin2
T

Asin2p

Naive average of all b = s modes

sin

2.1S deviation) was2.6) btwn

peft = (.56 + 0.05

qq and b = ccs

George W.S. Hou (NTU

New Physics !?

Need More Data !

HEFTi/Davis, 11/15/07 16




- Further Diminshed? -

. eff . eff E
Sln(2 B ) (2 ¢1 ) LP 2007

BaBar,S f K PRELIMINARY

* 0°%S b—ccs  World Average : . H 0.68 +0.03
I . R -7 = A - —4—= [ 021+t026+0.11

Many QueStlonS’ See HFAG Cﬁ'; Belle : 4 . 0.50+0.21+0.06
“ H inn” Average E 1 0.39+0.17
Treat Wlth eXtreme Cautlon = "(;""Bé'Bér"_ """"""""""" E"" T ':' --'---O-Séi(-)idi-ddS-

* - x Belle : + . 0.64+0.10+0.04
0-89 i 0.07 dlffer from 0-56 i 0-05 = Averagef : el : 0.61 +0.07
......... POt~ Mol SOPIUSPIUSPPE SUPIPRY -1 - B S b ytoyde

H ¥ BaBar : — © 0.71+0.24 £0.04

by > 35 |tse|f < Belle : 1| | 030+032+008

* . o Average' : : 0.58 +0.20
Error 3 times smaller than f Kg, but [ gaga - R 5430554008
> Belle : . 0.33+0.35+0.08
actually has smaller BR e Averagel b el Lo osszodn
o—abe— —p j oe1*8§'§+oog+oos
TR verageT——————— 98 e S 061755

BaBar | : — : 0.62 Tg3p + 0.02

——> Wa|t for Be”e p p K { Belle | i ot11:zo4exo07
— — — — | ... Average: i b Y N 0481024
o BaBar : — —BaBar— . e 0.90 £ 0.07
¥° Belle 0.18+0.23=0.11 X Bele ! — jit:] o18+0.23+0.11
Y, SO X — - N D 029+0.18 | ~_Average i F 0.85.£0.07
< BaBar { . 0.72+071008 Y BaBa———~——— 1 """"""" N_/ 072+071+0.08
S Belle : -0.43 4 0.49 £ 0.09 % Belle ; 1 1 -0.43+0.49+0.09
S Average b [ 082041 | | o,  Average: == B S L 052 +0.41
% 'BaBar ' - = 076= 011'32’( ] “'BaBar - : Het L 076 £0.11 0%

¥ Belle d68+D15+0.03" \« Belle : ¥ (.68+0.15+0.03 53

i Average: 0.73+ 0_10 t, Average!: H i 0.73+0.10

-2 -1 0 1 2 -2 -1 0 1 2

Flavor/TeV George W.S. Hou (NTU) ~ HEFTi/Davis, 11/15/07 17




The $1B Question: Mixing-dep. CPV in B — JIyKg

B decays in ~ picosecond

Tag B
o, ~ 170 um CPB 1/
G, ~ 70 um /
e A >
Y(4s) | *  TTTTTTTT-- .
By = 0.56 (0.43) Az \‘K"
f At = Az/ypc fPctg = 250 um
Bell
e
B or BY

One B Decay Tag Flavor

Other B Decay CP Eigenstate J/yK;I, p+p‘0

Measure Both Decay Vertex 2001 ! Lack of Vertex

Flavor/TeV

Dz o Dt in LHCb

George W.S. Hou (NTU HEFTi/Davis, 11/15/07 18




Acpon B — Kp DAy, Problem

Experiment is Firm

% [ ‘ ‘ B B‘ ] 1000 — CDF Run Il Preliminary L, =1 fb”'
r % V> 77 S e S A fomm=
g 400; Preliminary 1 800 f 800 i ::: ’ 3.5 o
> i 1 600 | 600 We ke
g i b 400 F ‘[k 400 | e -g‘:ai:
LE 2007 ] 200 \/}’ N 200 '“J\J,, . 800) []background
% ~ L 0 T 6 oa 0 02 0 07 o ::
0 i 5 $0‘1 —] AE (GeV) AE (GeV)
-v. . 200
AE (GeV)
% 0.1 02 03 04 05 06 07 0.80 0.9‘ 1B
Probability ratio ACP(B —=K'm)
Acp = -0.107+0.01 8’:8-881 -0.093+0.018+0.008 -0.086+£0.023+0.009

Direct CPV established in B system (2004) !
e World Average including CLEO:CAcp(K*p~) = —0.0971@)

e Acp(K*p®) = +0.050£0.025 = [DA(Kp) = 0.147 + 0.027

* Need to explain the deviation. Hadronic effect or new

physics?
 A(K°p%) = -0.12+0.11; S(KOpO% = +0.33£0.21 = Super B

0707.2980 [hep-ex] A(K°p®) = -0.24 + 0.15 £ 0.03, S(K°p?) = 0.40 £ 0.23 + 0.03 Rare Hadronic B Decays




—_— ;‘;(“\:\"{
Why DAy, = Ak po - Axp- > 0 a Puzzle ? i

-9.7+1.2% +4.7+2.6 %

M(B®° = KT77) o (T + P) =[re'?3 4 ¢

?
VoMt 0 — Mpy _ (Pewy +

C': color-suppressed tree (a»)
DﬂKp 0 expected Peyw: EW penguin (a7 9)

Large C ? ——> Suppress Tree CPV Phase

C/T > 1 needed ! Baek, London, PLB653, 249 (2007)

Large|EWPenguin|? EWP not so easy for SUSY

d ~ [Need NP PV Phasel

d P EW a.nd T
=~ same strong phase
K l\}&bg%osner, PRL’98

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 20




b « s CPVPhenomena Is Current N® Frontier

Two Hints ° .,5} in b —sqq (?) TCPV Mixing-dep.
./qK+p- _/qK+p0 Puzzle DCPV Direct
° DnBs SinzFBs
-li 2
° %s SM-like CPV : COstBs

Flavor/TeV George W.S. Hou (NTU)  HEFTI/Davis, 11/15/07 21



Collider Run Il Integrated Luminosity

n=0 .|=|//
3 fb_l |35°“”“ Preshower :
————————————————————— = jrooom Solenoid
i“ﬁ "a f
250000 s 7
2 | H Fiber Tracker
5 ! ZUUUDU‘E B [ T - S ST e
. r 3 00 )
- ' I 2 15000 2
1.0 - il B il
. ] coT § > 1500 t ‘ 1mom £
: / 3 ;8 10.00 i l ! &
— z i) l 50000
i /' 5
— o 3 0.00 4 oo
» - B 5 20 3 50 65 80 05 110 125 140 155 170 185 200 215 230 245 260 275 290 305 320
s - g Week #
-—ﬁm— o (Week 1 starts 03/05/01)
o “ - |—WeaklylrtegtatedLummosily+Runlnteg’atedLumlnosny|
0 LA B N L I l,
R 7V ' 50 Y Y Y e L 10 O O [ ST IR T, (o I
0 [ 1.0 2.0 3.0 m 43 -9 05 00 a3 10 15
| (-
:"'0 =1
LAYER 00 SvXil INTERMEDIATE SILICON LAYERS | n J./
R 1
! S
. Canval Calorimeter {EM) Mwn sanu”ators !
Capral Myn Co——
S M.won Chambe
! =y
e A Nzl
Trigger — n=3

pr> 2.0 GeV/c
pri*pr2 > 5.5 GeV/c

100 llm<|d1'2|< 1 mm

1-Muon

pr (1)»3,45 GeV/c

| Silicon Verwe)|

Intarmeriata Silicon

2-Muon pr('s) > 1.5 GeV/c

pr(wW's)*2.0 GeV/c

Flavor/TeV

eorge W.S. Hou

(NTU)  HEFTi/Davis, 11/15/07 22




. . ;‘5(”“\:;
SM FBs = —argVi ~- 0.02/  Window on BSM \m/
CPV 2 /T | =-argVy — Fpy~0.37 measured
: ¢ Vi s , CDFRunll 2006 L=1.0fb"
> > » § 1 5§ ~ datat1c A 95%CLImit  17.2ps’
=0 0 =1or 16450 O sensitivity 31.3 ps’’
BE B.S g- 1 - W data+1.645¢ ﬂ m. AM\/‘A‘
- 3 B < - data+ 1.645 o (stat. only) ‘ * ' \jv
— - - 051 +
lﬁtq ~ IM—M i
= real 0 i TN T i i I TR
v - ‘ HH I | i
,u’sVub + Vcchb @ =0 -0'55_ |
-1
e.g. N 15F
- bg 1:_ll||||lIIIIlIIIlIIIIIIIIIIIII|l||||
b__o.- I mmnns S 20 5 10 15 20 25 30 35
_ Am [ps]
0 ~ 0
BS g 9 B PRL 97, 242003 (2006)
e S - Am, = 17.77 = 0.10 (stat) = 0.07 (sys) ps™
b s
a bit “smallish”, if take nominal fg_

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 23




AT,

R s
"'1“‘:1 {“

and ¢g from BS—J/ye  ({))

AI‘s:rL‘rH:Arcpx
PRL 98, 121801 (2007)

cos2F g
cos(ps)] very sens. to NP Lifetime, but not Oscillations

+ hep-ex/0701012 (Ag)

Concerted D@ Effort

PRD76, 057101 (2007)

~~ 0.5
9_24 * Constrained DO, 1.1 fb" [Ag. advantage
= o.f MBI iy o — periodical reversal
~ 0'2 T oSl of magnetpolarity
[—4 . . charge
asymmetry .
< ™ wnd | SM: Lenz, Nierste, JHEP 0706, 072 (2007)
-0.1
0.2 | &l For pheno digest,
03 see WSH, Mahajan, PRD 75,077501 (2007)
-0.4 W AT = ATSM < |cos(0,)|
'0‘5.2;‘ = '-12' = '_l1' = 6 — ; E— é.' = :; CDFRunIIPreliminary.I;=11b' ) CDF Run Il Preliminary, L = 1 6
0s (radians) “ |~1400 T T
3w Bodye| = e
g evenfs B combi bk g T cB;mb;Jb‘:g
CDF updateon 1 fb-! 3 g
cos2F g, somewhat in progress
2 T 10
a blunt instrument. s

Flavor/TeV

53 54 00 01 02 03
Mass(up,KK) [GeVic'] ct{pp,KK) [cm]

George W.S. Hou (NTU HEFTi/Davis, 11/15/07 24




F g, Prospect (short term)

B, — Jhp¢p analogous to By — JpKg

V'V o—=> Vertex & Angular Resolved Analysis
to disentangle CP +/- components

Trigger CDF DY

* CDF/DO : 8fb~' projected | = | W00 | —
S(sin2F g.) ~ 0.2 (D/exp

Slmllar 2-Muon |) pr('s)> 15 GeV/e | pr(i'sp2.0 GeV/e
e~ ]

100 um<|d; ,[< 1 mm

1-Muon — pr (1)»3,45 GeV/c

« LHCb:  0.5fb!(2008
?)

S(sm2F BS) ~ 0.04

. ATLAS: 2.5fb1(2008
?)

S (sin2F g_Nakad#® @ fLHC 3/07

Flavor/TeV George W.S. Hou (NTU)  HEFTI/Davis, 11/15/07 25



Vertex

Locator _ [
by V]

-5m

Forward Design

SPD/PS

M2
HCAL

Flavor/TeV

George W.S. Hou

(NTU) ~ HEFTi/Davis, 11/15/07 26



F g, Prospect (short term)

B, — Jhp¢p analogous to By — JpKg

VV o=——=> Angular & Vertex Resolved Analysis
to disentangle CP +/- components

Trigger CDF DY

* CDF/D®: 8 fb~! projected 2 e | —
S(sin2Fg) = 0.2 ()/exp

Slmllar 2-Muon |) pr('s)> 15 GeV/e | pr(i'sp2.0 GeV/e
e~ ]

« LHCb: 0.5 fb~1 (2008 € LHCb the winner if ~ SM

100 um<|d; ,[< 1 mm

1-Muon — pr (1)»3,45 GeV/c

?) sin2Fg, ~ - 0.04 in SM
S(sin2Fg.) = (.04 But 2009 looks interesting ! 1
. ATLAS : 2.5 fb-1(2008 $ Tevatron could get lucky
?) if sin2Fg_ large <> New Physics !

S (sin2F p_Nakaga @ fLHC 3/07 Could Tevatron run beyond 2008 ?
Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 27




. 4N
In Search of New ®hysics G
; Bxg P
Can sin2FBs be hfge? B Ig gI B
s Exg b

b « s CPVPhenomena Is Current N® Frontier

Two Hints

B tl¥ims ‘DTIB Boxes

Flavor/TeV

dpp e 2, - Ay Puzzle

'J} in b —sqq

EWPenguin
t’ nonﬂdecoupled

s N
o %s SM-like

George W.S. Hou (NTU

~

TCPV Mixing-dep.
DCPV Direct

WSH, Nagashima, Soddu, PRL’05

-

Wagashima, Soddu
PRD76{016004 (2007)

SiIIZFBs ~=-05--0.7
in SM4

HEFTi/Davis, 11/15/07 28



F g, Prospect (short term)

B, — Jhp¢p analogous to By — JpKg

VV o=——=> Angular & Vertex Resolved Analysis
to disentangle CP +/- components

Trigger CDF DY

* CDF/D®: 8 fb~! projected 2 e | —
S(sin2Fg) = 0.2 ()/exp

Slmllar 2-Muon |) pr('s)> 15 GeV/e | pr(i'sp2.0 GeV/e
e~ ]

« LHCb: 0.5 fb~1 (2008 € LHCb the winner if ~ SM
?) sin2Fg, ~ - 0.04 in SM

S(sin2F ) = 0.04

100 um<|d; ,[< 1 mm

1-Muon — pr (1)»3,45 GeV/c

But 2009 looks interesting !

. ATLAS : 2.5 fb-1(2008 $ T:evatron could get lucky :
?) if sin2Fg_ large <> New Physics !

S (sin2F g_Nakadd @ fLHC 3/07 Could Tevatron run beyond 2008 ?
Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 29




lack firm SM prediction
DCPVin B* — JIlyK* ?

WSH, Nagashima,
SM4 J

Soddu, hep-ph/0605080

d~= 30
J/yK*g

o2-- - PBG06 - NS - -
0 Len 1% 100 2d0 200 REN

®)

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 30



- *X‘“Q\
Prognosis for 4,,,,. Measurement W[E)

PDG ’07 0.018 = 0.021 = 0.014 Belle
Acp(B* = 1/p(15)K+) ICHEPO6: A4 J/yK® -0.07 0.028 +0.018 BaBar
VALUE DOCUMENT 1D TECN
0.015+0.017 OUR AVERAGE Error includes scale factor of 1.2.
+0.030+0.0144{0.010] 124M 636 AUBERT 05; BABR  BaBar/Belle
~0.026£0.022:H0.017] 3,544 ABE 038 BELL Please Update !
L3 0018+004340.004] . 577 BONVICINI 00 CLE2
£\\P e ¢ \We do not use the ﬂ:rR::n.wing data for averages, fits, limits,
YO J 0.03 +0.015+[0.006 AUBERT 04r BABR
0.003+0.030+(0.004| sV AUBERT 02F BABR

The result reported corresponds 1o —A p.

- A,,,x is getting serious: careful studies started

» Systematics Study becomes future Theme
— Needed towards SuperB !

Could be seen by 2008 ?! [Better than D7 and DS ? T

Dmg. /Dmg/ A, ... George W.S. Hou (NTU CHEP'06, 7/29/067 31




Ay Calibration Mode turns Active \

§ \
§x A |
| B o, s
L= ____'>/’°>
1 /|
A ¢ &
W2 Y L7
P @ &
'
/‘Illl}

WSH, Nagashima,
Soddu, hep-ph/06050

H* effect of Wu, Soni
PRD’00 Ruled Out

0 Len 1°¥1en A0 200 2ED

o +0.0033 /0 8 fb!
D@note 5405- 6 fb1
+0.0067c 0.0074> 0.0026

* A,k is getting serious:  T¢ vatron!

 Larger Statistics (so just y ait for LHCDb)
» Better Systematics: Lar ontrol Sample

Correct for K* asymm. matter
+0.0139£0.0013£0.0004 | effect

Dmg./Dmp/ A4, George W.S. Hou (NTU ICHEP'06, 7/29/06 32




II. H" Probes

-b—sg
-B— (D")tn

. Flavor/Tev  George W.S5. Hou (NTU)  HEFTi/Davis, 11/15/0/ 53



Status of branching fraction measurements

CLEO

PRL87,251807(2001)

dapbar
PRD72,052004(2005)

BaBar

hep-ex/0507001

Belle

PLB511,151(2001)

Belle

PRL93,061803(2004)

Average
HFAG hep-eXi0603003

Flavor/TeV

(9.1 b
[81.5fb"]
(815"
(5.8b"]

-1
[1401b ]

[ —

E, > 1.9 GeV

———

" Eg > 1.8 GeV

-
——
—r—
D

4 5 6 .
BF(B—X,7)x10’

TH still unfinishe
ball in Exp court.

Full Reconstruct
other B?

<):‘:[I—" Buras Czarnecki Misiak Urljan (NPB631:219,2002)

(3.29+0.53)x10"
(3.35 5o, )x10™

(3.92+0.57)x10™
(3.69+0.95)x10™
(3.50+0.44)x10™

(3.55+0.26)x10™

d, but

George W.S. Hou (NTU

0.05

=
N
o
RN
=

Kinetic scheme
Shape Function scheme

111 1111 Illl[

0

-0.05 -

1

L 25000

Mel

/100

20000

Evens

15000

1ooon

000

-S000

H{ Belle
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95% CL lower bound

M;>2 004 GeV
4.25
0.35;(_”\_ 250 -, |
- 10 3751
: 300 1.5}
3.25f
hep-lex/06030H3
400 HFAG (exp ave) | i T
2.75} ! My [GeV]
250 500 750 1000 1250 1500 1750 2000
550
Current NNLO < Exp!
| \Bx10t, — bound of 295 GeV
3 3.2 3.4 3.6 3.8 4 4.2 — favor 650 GeV !?
MSSM type H* always enhance b — sg o WSt Willey, PLB 202, 591 (1988); NPE'89
2 BR(b—>sy) vs. mu/my 3
regardless of tanb g mt = 120 Gev ]

-2 Model 1

vy H* mimic fy

R : . T2 3 a4 s . 1o
SM 2HDM L mp /My
Also Grinstein, Wise, PLB’88
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B—-t n- Amazing: Tree level H* Effect

f \v the cousin of H*

+
ﬁ

helicity-favored

5 W.-S.Hou ( “,,PR348, 2342 (1993)
G m? | S -
b= Qo 1 — 9 TR fB-H"‘ub‘- I —
7 My L 7]
g
Iy
(o 3 o
Trick/Cost: Tag side (B7) - @ Recoil side (signal /7 )
Full Reconstruct y TWo I
Tag side B WO 1n's
@ 0.1~0.3% > BG!
\

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 36




SM expectation: B ~ (1.6 4+ 0.4) x 10~ @

V., |~1.005MeV

¢y  10705.1820¢hep-ex]
i Dén ; Kl
383M

D
/>
BELLE

PRL97, 251802 (2006).

E __ 449M " hadronic tag L S | £=346 b
¢ : e
5 % 02 04 06 08 1
2 Ext (GeV)
>
0
. KQ\Q““’@Q#) 011)x JlﬁH
17 24—5.3 -~
e ;m:, ;“Mﬂ hadronic tag
evts l
o

BABAR preliminary

1 1.2 1.4 16 18 2 22 24
Eextra (Gé/)

— 2.6S (1--“;/, 10 10.3) x 10
(LTOE0E0A0) X 1071~ [1.220.40020.30 0.2 x10- *

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 37
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300 SRR RRAA ALY RS LARRI LARAD ARRI RRRAN S
£B\Bw preliminary
25018 _m H+ VS. tan ,8
~ [ 3
2+ ok
=200~ JUTE
Cat :
> I 150
< 150 2.00;-
T | S0F
100 00, .11
i 010 20 30 40 350 60 70 80 90( 100
[ weeawaewicny / shown above direct LEP limit "
% 20 40 60 | :
tanf = /

. rlavor/tev ... (eorge W.>. Aou (NIU)  HEeFlI/Davis, 11/15/0/ 50 |




ALy,
".x-“:: G,

H* sensitive \m/

% a0f - B;f&ﬁ‘:&ﬁ 232M | - BABAR H
= r - < H preliminary D*T]/
2 ™ 30— ! 20— H
=" 1 - First | Drv
30 ~20- Observation™ o ]
26 % 1 r + - % 10 D* ll/
C '+‘ | Eg - Dly
% S o
= BABAR v
- preliminary ~
g e £ =
82521 522 523 524 525 526 527 528 529 53 E @ 1ol
M, [GeV/c?] 20~
0706.4429 [hep-ex]
in PRL R
to appear in SM~1.4 % [GeVZ/ c4] m? . [GeV?/c4]

B(B" - D*~rtv,) = (202403 +0.37)% 0707.2758 [hep-ex]

First observation ~ 3.2S ~ 65 Prst Evidence
Curious: 2%, now ... Mlﬂlde B[%] sys. norm. Sigh. KiS3Eaiskid
Drv 090+026+0.11£0.06 3.5 Firs Obs%f"auon
More TH (SM) needed Dy 181£033+0.11+006 6.2
for BSM interpretation BABAR N _~ 105 verenakiose- Ty Dresen 14
[polarizations] @ EPSHEP07 “V.,” talk
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Ill. Electroweak Penguin

'AFB(B% K*«é ,é)
-B — K®nn

.~ Flavor/fTev ~~  George W.S. Hou (NTU) ~ HEFTI/Davis, 11/15/07/ 40



App(B — K'€'¢") W)

|+]- rest frame

Forward-backward asymmetry (Arg) [+ -
N b — s{*(~ due fo inferference B ﬁ TN B ﬁ
between y and weak couplings ) .
1
AFB(B — KT ) =—C 10 fi( ]2) [R{J( U)Pl ]—( ”PQ:[

Ali, Mannel, Morozumi, PLB273, 505 (1991)

Agg (bkg-sub)

i E = AP RN AR R TP I PR AT AN
Pl 2825 from SM ?
Pl 0.8 229M
| |||_|J| N N N -B | I I I | | | |
1214 16 18 20 2 4 6 8 10 12 14 16 18 20
q¢ GeVic ¢ (GeV'/c?)
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Forward-backward asymmetry (Arg)
N b — s(*(~ due o inferference
between y and weak couplinps

Hovhannisyan, WSH and Mahajan, hep-ph/0701046

lAFB(B —> K*i‘?%f_) .

No Reason a priori why C,, C,, C,, should be Real

D @b

R (CEHC“} R‘E‘! CE-H{_]_{]

. 1 .
Arp(B = K'0*07) = =C10&(g >‘R€( )y + ?ﬂ-erj

Ali, Mannel, Morozumi, PLB273, 505 (1991)

T T T T T T T [Wl Entrir:alls\Fls Y
0.2 Probe Complexity w/o CPV ] T _ RMS  za1
oo ~ Early LHCb data oa- Example 2 fb! experiment
+ - B
;14 0 0.2;— —‘%<
m Lz N
- —0.1 2 <.
£ i
< _0.2 -0.2:—
0.3 L . . . - . . '°'4:_
0 01 02 03 04 05 06 0.7 2 mCH MG, J. Dickens @.Q.K.MBG..
S i (GeV?)
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4
L 2\
‘.J\ Ca |
§ )
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\:“

0707 0138 [hep- exl

> - :
Probe Loop B K vv
; 20— BELLE .
b s % 155535M
b 5 f s
5 f :
§1o . : _l|__j__‘+ |———T
v 3 = -
5
7 - SM B x 20
“% 0.2 ‘ 0.4 0.6 0.8 1 1.2 1.4
SM branching fractions Frcu (GeV)
K ' |
7_—? \/ http://dmtools.brown edu/ DELPH| o
8 “ Gaitskell, Mandic,Filippin Belle
: DAMA . I Bk |<3.4x10™
RN / _cBMs 1 I g okvy|<1.4x10™
E Bird et al., PRL 93, 201803 (2004) :
5 . <> m ool BaBar :
£ 10% 5107 Lo - Still 3x SM
j; R AN v kel B -Kk'vy [< 1.4 x107°
W ol o . o peky [<1.6x 10
2 Z ! ! .“CLEO BaBar 4
& S N ’ i
) Belle 4
O gL ; 10+ y 1 B on vy
10° 10' 1 5 “ ! 0 0.,
WIMP Mass [Geg | B —m vy Full Recon
§ 105k Exclusion | ] B*—p*vy Other B
SM branching fraction 2 o o
| ! | | ! ' B —p vy
0 0.5 1 1.5 2 } i B = ¢pvv
my (GeVlc?) 10-5 10-3

Flavor/TeV George W.S. Hou (NTU

HEFTi/Davis, 11/15/07 43




V. RH Currents and Scalar Interactions

-TCPVin B— Xy9
-Bs— mm

avor/TeV eorge W.S. Hou (NTU)  HEFTi/Davis, 11/15/07 44



= ‘;‘i}m%:j
TCPV in B — (Kgp®)«~g: Probe RH Currents LAl

gy

_ Kg vertexing
BY N — » K9, dp my/my, suppressed
2 | Interference suppressed in SM
BY H — >K*lgR d; mi/my suppressed

Atwood, Gronau, Soni, PRL79, 185 (1997) Atwood, Gershon, Hazumi, Soni, PRD71, 076003 (2005)

0

% @ K.t vS,., vs C @
.. K¥yS,vsC., FER o s YPcp S Ter RS
0.8 T - 5 T ‘ T

: U0 BaBar LN BaBar
D 77 Belle {77/ Belle
Q? 535M 8% Average : E2% Average

0.4 - 3 - 04

Consistent with zero. .|

. .
0-28+0.26 1 Fyture probe at SuperB
04 F by -04
Also, angular probes
088 058 FL, AT(Z) in B g K* ‘g * ‘g '&foa 04 0 04 0.8
Sce Contours give -24(In L) = A? = 1, corresponding to 60.7% CL for 2 dof Sce
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M, /GeVic

lgrR(B:) . /.l+/.l_) < 1() X 1()—7 (95(/,(/(~,L)Y[3R,(B:’ — /1_/1_) < 93 X 1()_\

.. -1 . -
CDF Il Preliminary (780 pb™) = EMU-EMY
58, . . -
: a .f * &£ ’
56
H % CDF Preliminary 780 pb-1 . B
5 4: g BN § CMU-CMU . -
5.2/ 3
: sldeband m sideband " a Bd
L 1
i W
4.8/ 0 g ;
(1 M MIGeVIc . :
C T |
0.9 0.95

Flavor/TeV

1
Likelihood Ratio (Lg)

Events/5 (MeV/c?)

Events/5 (MeV/c?)

Babu, Kolda, PRL84, 228 (2000

+ b
€
O
t A _A
s
s tan6B/
25
£ DO Run lla Preliminary
2:_ Sideband 1 |, Signal region Sideband 2 w
1.5 Winter 07
s 2 fp~1 ||D9note
055 5344-CONF
0 48 s 57 57 5% 55 6 67 64
25ED@ Run 11b Preliminary
o Sideband 1 Signal region Sideband 2
1.5
1
A TR
076 48 5 52 54 56 58 6 62 64
Invariant mass (U () [GeV/e?]
3 (95%C'L)
combined

BR(B® — p*p~) < 58x 107 (95%CL)

George W.S. Hou (NTU

HEFTi/Davis, 11/15/07 46




B (B, —>uu) and Cosmological Connection

95% CL Limits on B(B — uu) mSUGRA at tang =50
Arnowitt, Dutta, et al., PLB 538 (2002) 121
8/11/07
100 —r - 109 e
T — 1000 ¢ , S :
- @ CDF Expected | ey : Ay=0, u>0 ]
- } B ‘s : . _ —
PRD 57 (1998) 3811 || ADO < - tan[3=50 :
- b e :
o I [ X Tevatron B ) 7
-— (CDF+DO0 Lum) 800 = 2/ 3 <ll><10 10+
. B N TN §
c 10 H i AR g
o PRL 93 (2004) 0320010 —_ Bt i Ne, ]
B A > % e, g ]
o . ... L s X L O = .
© PRL 94 (2005) 0718024 O 600 \ l\o o Zy i
L I — B T B N SR i
o PR o =~ K - R ) i
.E hep ex!0508058 ""? K Fermilab-Pubi07-395-E = * : Ve Y
'S 1 L COF Note 81760 — -- B B
- H 7 I & 2
E | ; DO Note 534477 I /] 400 = - A\\o\\e -
m ‘ { ‘:,JL :l : a‘w( -~
] R (\&\“ 5
‘ | q d& 5 “\n :
0.1

10 (Lykken’s talk) 1000

Luminosity (pb ') T AN




= 102 N e ——
P P e — I T -
e Lflfmflft~~atf~9vafA;——r—C—rr—L ————————————————————————— o, | | LHCb Sens|tly,lty,,,,,,,,,,,,,,,,,,,@,,,,,,,,,,,,,;
Z 1 o*n’lv"’b’kq”'ls"observe’d) """"""""" = N (S|qnal+bkq is observed) -
% ‘ % 6‘ 7777777777 ~ ! e __ TEVATRON BR(B, >y u)Pro;ectﬁan (((((
"""""""""""""""""""""""""""""""""""""""""" 5 — im -
_'_'Expected final CDF+D0 L|m|t<_ _ NN -
Uncertalnty in ol
10 | 3 /
3 3()' 10°
1 year |
of LHCb
A I I I B B I 270N R R T T P N T
0 0.1 02 03 04 05 0 1 3 4 5 6 7 8 9 10
Integrated Luminosity (fo') Integrated Luminosity (fb')
0.05 fb~!' = overtake CDF+DO 2fb-"= 30 evidence of SM signal

0.5 fb~' = exclude BR values down to SM || 10 fbo-' = >50 observation of SM signal

EPS 2007, Manchester, 20.07.2007 Stephan Eisenhardt 48




V. D/K: Box and EWP Redux

¢ b,s,d u ¢ W u

- DY Mixing
- Rare K >

i ¢

avor/TeV eorge W.S5. Hou (NTU)  HEFTi/Davis, 11/15/07 49
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e 2

. 2%
~ gl °
B .8
8 ]
- Y |
L% Ay |
—'l‘rv "-;"\
N *
SERED
Didspo

DO Mixing: Measured Recently

g3 D — K'KT/p'p™ Yo

1 ] I L L L T T8 B F | B B8 U l' T 1 1 l | B e I | B R =
0.08| FPCP 2007 Combined Results - 540 b Do — Ksp'p” Dalitz X,y
':' E DO . K+p_ \ X'Z y'
! =% — B 384 fb 400 fb-
001 Vi e \ =
: G ) : X=0.87"y3
0:— \—"\; St —:
E T « +0.21
001 = y O 66 _0.20 %
-0.02F- e +0.26
: ol | 4=0.33928
003K (X y) (0,0) excluded by > 5s | =
008 005 003 001 001 002 003 0.4 Assuming no CPV
X = A% (no evidence yet)
Falk et al.

Unfortunately, all can arise from vy, or DG, or long distance-"prp02,04

Recall Dmy, however, —> Comparable BSM allowed
i—> To be unequivocal: CPV
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After many activities were cancelled in USA

Kaon Facilities

- o, 01 FB CCO2 MB
1p326| K*> 7 vV | e E391A K
E l V11 V12 ‘ z . : ’
1; Final Coll I——— ]l__\ o . - \
T ccz CBSP[F}%SM + L |5 L / 1
?W‘ e 4&: K /ma;m’/% f B = =
- ——— AR o =
Amme iz ot RSEE LU r s K, . AT x
E (KABES) T N k] i #
71___ Fiec i IR :j ““““ 8.15m 1 0_11
=110 -10 S alon 7z 125 m
.ll 50 1|00 150 2||m w0 2
| = E
CERN-SPS L € 1alLe Littenberg E14
Rare K decays 7=~ - e aF
LFV - o - T w6’
Chirakgynamic : 'Q—}"""b— ﬂJ—'ﬂJ M"' af
C _j" (A e
~ - E
=] - e« E731
b T M £ o E789
LR 70 E 10k
equent w -6f s KTev
{J - ecay § 1d ?' « KTaV :
' ® fa r \ ;. “ E 106 _ s E391a—first
\\_v_.-at Hadron x;;t - o 10 i
Ks decay, E" -of Limit from K* = n%@ E391ar—
N ff ( 1 F
/ ‘ T et
| r‘".. g 10 e Standard Model expectation
\ ¢
r = -
'\_,,_/ E 1o i._,;_ J—PARC(Step—1) ————
P
% m-uf_ J—PARC(Step—2) .
= 4
Ia i | i i i i I i 1 i i I i i i i I i i 1 i I 1 i i i | i i i i
T} o995 26K} 2005 2010 2015 2024
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VI.

t:LFV and (B-L)V

-t—-409, 44 0
't_>Lp,pp0

b —-s echoes ?




Lepton Flavor Violating (LFV) t decay
Observation of LFV is a cleag S|gnature of New Physms‘

MSSM+Seesaw T l B(t—3u) <1x10-9-10
P C N\ s <ixto®
[ : 43(17"!17)< 10-7 : B(r—un') <3x109
O Higgs-mediated ‘B(r*un) <10 - 109 |
é | Be—3y) <1x19 L1 B %,to) <5x10- |
R  \B(r-3p3epeeepp) <010’y
2 RepantyViclation | Bao iy 40,0 <0107
= ~- - Blr—y)<109 Bz—3p)<10-10
SOUOwithve | L BEe)<tot Be-de)ctor
Extra dimension B(t—puy)<10-9
10° 10”7 10° 10° 107°

CLEO B-factory @&(LFV)
a t-factory! ©(11)~0.9nb,c(bb)~1.1nb
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Summary for LFV 1t Decays
10° ¥ _PDG ¥ Belle v BaBar
e
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=
D
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- i YWoiv -
O Vol X
W f 'T T‘\.II - | '
= _],g'fi Ve B v
E : 5 ¥ =& - Y ¥ . =
- e Yin s GF A T
TR % Rias e
= NEZIY 543 !
> U =TT ,,

1"-8|:- = . - L —

0 |i|§ li 'E'E'E;: ::-i:-;; i: , ':'i't\.ﬁ.'ﬁ IE

ULs for all LFV 1 decays are approaching the 10-8 level

Flavor/TeV
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Conclusion: Best Bet for BSM Soon

| CPVin b — s w/ Boxes and Penguins
Ds; D./quJ; sin2Fg_; | Acp(B"— JiyK")

\ Y~ =

Hints for BSM [ Thing to watch in 2008-09 !

I H" Probe: b-sg; B-—tn(+D®)

lll Electroweak Penguin: Ap(B—-K*£ £); B-—K®
nn

IV RH Currents and Scalar Interactions
TCPVin B— Xyg; Bg— nmm

V D/K: Box and EWP Redux — D°mixing: RareK

VI t: LFV and (B-L)V

t—=409, 444", t—Lp,pp"
Flavor/TeV George W.S.Hou (NTU) ~ HEFTI/Davis, 11/15/07 55
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BO—~D™D*: Belle vs BaBar ()

+ -
. D"D Scpvs Cep m
CP

PRELIMINARY

§80150115 J{ Bl‘ "‘;; 133 +16 | 4%
= signal events J\ 0.8 ' ' R ool signal events | 7
S0 | ‘ - L |
P @ 40
=40 :
S t'Hi? 0.4 !
© 20 bt +1tJr * t 20,
637522 524 526 528 0T e B R S 052 52 528 53
M, [GeV/c’] mes (GeV/c?)
04 0705.1190 [hep-eX]
hep-ex/0702031 ' submitted to PRL
: . Consistent w/ SM
§ubm|tted toPRL L 7 A&
Direct CPV at 3.2s ---rf---A B g -->c------- - -
Hard to accommOdate -1.6 -11.2 ‘ -Ol.8 -OI.4 (1) 0f4 0.8

CP
Contours give -2A(In L) = sz =1, corresponding to 60.7% CL for 2 dof

Unparticle Effect !?

ust to be crazy ... Zwicky, 0707.0677 [hep-ph
George W.S. Hou (NTU
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Learning Analysis {4

NTU-CMS

CMS NOTE 2006/086

Available on CMS information server

{"'1_“--'\,&\ The Compact Muon Solenoid Experiment
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—— CMS Note @‘
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s T Mailing address: CMS CERN, CH-1211 GENEWA 23, Switzerand

Search for W-associated Production of Single Top
Quarks in CMS

P Weh, K.E Chen, Y.1. Lei, 1. Schuemann, Y. Chao, 1.-G. Shiu

Nanonal Tatwan Universiy, Taipei, Taiwan

A 2nd rung
non-discovery ...

A, Giammanco
Universied catholigue de Lowvain, Lowain-la-Newve, Belgium
G. Petrucciani
SNS & INFN Pisa Pisa Iraly

S Hlk'th

National Censral Universiry, Chungli. Taiwan
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ViSion nJ Early 906 'aua?‘;;);:j‘»“

NTU-CMS

4th generation? — Thejuryisout ..

In era of LHC, can Directly Search for b’, t’

Once and For All !

Find b’, t’, or Rule Out @ LHC

It's a Duty.

15

Strategy Considerations (G-

<HE)

* Well shielded training ground — All Tools
= Move on to Greener Pastures ~ 2 years

* Publish early — Large Cross Section
- If “Limits”, then easy to publish

- If “Signal”, Lucked Out!

George W.S. Hou (NTU

HEP FYP

o NTU, 11/10/07 61
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" b’ Signatures

For my < m+My = 255 GeV
b’ — cW dominance for sizable V.,
b" — tW* dominance for suppressed <

@? Kinematic suppressed for my, < 230 GeV
Initial discovery should consider

b"—=cW ~ b"—=DbZ bH ~ b"— tW*

cc(bar)WW; cWbZ; cWbH;

o
e x(¢ ) tc(bar)WW*;
o> tt(bar) W*W*; tW*bZ; tW™bH;
For my > m+My = 255 GeV
b’ — tW dominance; FCNC searchable To EWSB ?

tt(bar) WW — bb(bar)W*W W*W~ 4 W’s + 2b’s

NTU-CMS George W.S. Hou (NTU HEP FYP @ NTU, 11/10/07 62
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BELLE

B

:;§
Belle Detector )
ACC (PID) =~

Aerogel Cherenkov Counter
n=1.015~1.030

SC Solenoid
1.5T

ECL Csl(Tl)

U
b

KLM
SVD Si Vertex Detector m K, detection
3(4) lyr. DSSD 14/15 lyr. RPC+Fe

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 64




CP Violation Prirller

A 2 A _ 2
[—&<r| - | =6

AntiParticle Process

Particle_ Process

A=Ay

qop _TB° = -T(B° =) _
F(BO— f)+r(B°—f)

CP Asymmetry needs both CP Conserv/Violating Phase

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 65



- fop
A
E / A: Decay Amplitude
My, : Mixing Amplitude
f*_ o CP conserv.
: B’ ®m) B <> B0Oscillations: ePmt

v A
(=

Interference of Two Types of Phases
Flavor/TeV George W.S. Hou (NTU) _ HEFTi/Davis, 11/15/07 66 |




A 2
‘?.:f"

A=Ay

qop _TB° = -T(B° =) _
F(BO— f)+r(B°—f)

CP Violation Primer ()

A 2
* ‘?.::f"

Particle_ Process

AntiParticle Process

A=A1+ A>=aq1 + agei(bew?

A — A]_ —I— AQ = a1 —I— aj2ei52e_i¢2

TCPV: |db= Dmt

CP Asymmetry needs both CP Conserv/Violating Phase

Flavor/TeV George W.S. Hou (NTU HEFTi/Davis, 11/15/07 67



b — s 4+ 4 - Rates

IO-3 WSH, Willey, Soni, PRL 58, 1608 (1987)
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BELLE

Mlii° Belle running at the Y(5S)

Resu/fs: Preliminary 23.6 fb : P
« (18 % 6) signal events found: [B(B. — ¢y) = (5. 7+1 8 +1 2 x 107°

+ Significance (including systematics): 5.5c. Fllrst ogervation o! a

. Slgnal reglon projection plots:

F

9 % % Lo ‘ ':: a
& o Sw /) o %
= / - |
:-.' & ) J |”l( g 6:’-
s & E 8! ./ff G |
L | 4 / |
7 o .'_,.5 s [ \
1 " J\: i \ 3 T t
'3 5.32 5.34 5.30 5.38 5.4 5.42 544 .%5 .o'g'.‘oz 01 2 o1 o_z o: 0. 1 08060402 0 0204 0608 1
Final fit finds no signal: 23.6f' | B, >
- | Signal: Smoothed MC-histogram g | A = o
Background: | ARGUS | 1% order Polynomial 2 [ § o [
g BT I g
— 4+ L 4NN " b
B(Bs — vy) <86 x10°° g4 ' |l VA ;
, (90% CL)
53 532 534 530 3,30 34 342 3.44 0 %0 a4 9z 0 ez oa
::;:m n::":; 270 Radiative Penguin Decays at the B Factories 20/21
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K—t—m D. Monorchio @ EPS

m
exotic scalar f, 4 t

C —

First search ever done for this channel

LI B

T
| = ,| Reconstructed
_Events in Expected d | t mass
signal window background S
N, =1 be=0.5+0.3 E
Nm=0 bm=0.6 £ 0.3 2r
Np=2 bp=18=0.6 1
0 R B | L

No evidence of signal

0 05 1 15XT2 25 3
UL (90%CL): B(B = Kt m) < 7.7x107 5 signal region

Flavor/TeV

George W.S. Hou (NTU

m, (GeV/c?)

HEFTi/Davis, 11/15/07 70




- Lepton and baryon number violating t —c{ecay

* The baryon asymmetry of the universe -> Baryon number violation
(Sakharov condition)

* For lepton -> baryon + meson decays, the angular momentum conservation
requires, D(B-L) =0 or 2

S IR
BABAR
“..preliminary
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Ams
ATIT

sin(9)
BR(B — uy1)
¥(B =5 KK
¥(B.— D,K)

A S{pd)

sin 2f3

aipT
WDK™_GLW)
YDK_ADS)
1(DK_Dal|tz)
AGB-(X /K’ pid)
C, A (B> K u)
C,, Amg(B> K u)
A S0 K )

A S’ Ks)
S(K™y)

(7 isospin)
BR(B‘— K*vv)
BR(B°— D}
BR(B— X.7)
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Comparison with Super B factory
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Preliminary

George W.S. Hou (NTU
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No IP
Neutrals, v

SuperB numbers from
M Hazumi - Flavour in
LHC era workshop; LHCb
numbers from Muheim
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