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- Strategy and Apologies -

* Pertinent to BSM

and not too tricky ...

* Physics (vs Expt’l detail — not always most up-to-date)
[3 TH talks to follow

» Short-term impact

 “Traditional” on BSM topics

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

avour/TeV eorge W.S. Hou (NTU)




0. “Forward to the Past’ as Intro

High Energy Physics - Phenomenology

Title: Implications of @ sin(2 @ A Strategy for Exploring New Flavor Physics

Authors: Alexander L. Kasan(Cincinnat), Batthias Neubert (Comell)
(Submitted on 31 Jul 20000

Abstract: We explore the would-be consequences of a low value of the CP-olating phase $'am - S Ummary Gnd CO”C 'USI ons

measurements that are independent of SB5--3'bar BS and SEK5--$'bar K¥ mixing 15 stressed. It ¢

the $B_d5, 5B _s5 and SKES5 systems. We diseuss several constructions of this tnangle, which wn PEP-II ?‘nd BaBar have had an exciting and ke
eventually can be completely removed. Smmmltanecusly, it will be possible to probe for New Ph productive ﬁrf’t year, producing more than 15 fb in
the T'(4S5) region and recording more than 14 fb-!
Comments: 9 pages, 6 figures In 9 fb'! we have reconstructed and tagged

0

120 d

tates

Subjects: High Energy Physics - Phenomenology (hep-ph) High Energy Phyvsics - Experimer
Journal reference: Phy= Lett. B492 (20007 115-122 oy sin2(3=0.120.37 (stat) £0.09 (syst)
Cite as: ar¥iv-hep-ph/000T360v] | 2 | T Tt i_lepton
zl | Am,=0.516+0.031£0.018 hadronic
= Am,=0.508+0.020+0.022 semileptonic
z d
Search for Future Influencefrom L.H.C = | B DR
. . . ;-"—vl
authors: Holger B. Nielsen, Masao Ninomiya | Bl R Dy
. e | Tgo= 1.506 £ 0.052 (stat) £ 0.029 (syst) ps
(Subrnltted on 13 Jul 2007) g+ = 1.602 +0.049 (stat) = 0.035 (syst) ps
T/ Tgo = 1.065 = 0.044 (stat) = 0.021 (syst)
. Measurements of B(K* ), B(wn), B(K7), B(KK), ...
S upe rp owe pd Theorictes ? A wide variety of other results have been presented
?f A VVI L} vV e A 1 1 INVNI W WY L] 5 . - )
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 interesting precision

avour/TeV eorge W.S. Hou (NTI
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SUSY 2007

Wﬁc/zt if argVy~ 07

overall 952 CL 6r (7. 7) in 1998 \Would have heard
g more about it.
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: B=-argVg

calculable non weak
KIowWn perturbatively perturbative phase
Y " N A CPV Phase

F . F ol - F 4 L .

S Gim2 S S .
Mg ~ — 11; ;’ mp x ng So(m?/my) x (fiBg) x ? g2k
2T . P
with Solm; fmy.) = 0.55 xw and np == 0.0
Nondecoupling — A; ~ 1 | "Higgs Affinity

top, a v.e.v. scale quark, “discovered” 20 years ago (ARGUS)
Loops

Flavour/TeV George W.S. Hou (NTU SUSY'07, 28/7/07 8




b — d transitions consistent with SM

. Our
2 .
What about b — s transitions “ Main Theme
g \\ fitter _E
= FPCP 2007 _ |
3 \ _:
g‘s‘ {::Llw;:g:z:?ﬁ;gj 3 E
= g Ty -
o : " | q)z E
N | é?\ _:
0.1 ’ VIV TN -
— B =9
%.4 -0.2 0 02 _ 04 0.6 0.8 1
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. CPVin b —>s w/Boxes and Penguins

The Current Frontier
T — W Echoes




B decays in ~ picosecond

Tag B
O, ~ 170 LT CPB J,n'“]‘
a, ~ 70 um
A = waan >
Y(4s) ST T -
By = 0.56 (0.43) Az ‘h'{”
/ AL = Az/ypc fHCTy = 250 um
Belle
B or BY

One B Decay Tag Flavor

Other B Decay CP Eigenstate

JuKd 7t 'K, 0K, Ko

Measure Both Decay Vertex
AZ o< Al

2001 !

. rlavour/lev. =~~~ George W.>. Hou (NTU)  5SUSYO/, 28///0/ 11 |
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. The Two B Factories ‘

Integrated Luminosity(log)

800 : ! ;
——KEKB —repi]

700

600

KEKB/

500

400

300

'l
200 A P
100 —
7
0

Hiph Enerpy Ring
(upgrade of existing ring)

Tag Flavor NNTE
Differ only in PID PN
DIRC VS Aerogel Cherenkov + ToF

avour/TeV eorge W.S. Hou (NTU)



B decays in ~ picosecond

Tag B
@, ~ 170 um

—_—————

—_— —

TE-'-‘ls)

—_———

—— -

Py = 0.56 (0.43)

/

Belle

AL = Az/ypc

BO or BO
One B Decay Tag Flavor

fHCTy = 250 um

Other B Decay CP Eigenstate

I/ YK

Measure Both Decay Vertex
AZ o< Al

77 @ Ks 0Ks, K

2001 !

. rlavour/lev ~~~~~~~~~  George W.>. Hou (NTU)  5SUSYO0/, 28//7/0/ 13 |



b

b — s Penguins (Vertex Loops)
wt Real —~ J/wKg (Tree)
ba th § 8 /oS .
N 5s) ® SM (KM) Prediction
t S S¢KS — Sin2¢1
do > Od/Ks IB

Possible SUSY
FCNC/CPV Loop

Can Break Equality
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-

i AS =Soqq— Secs <0 “Problem”

sin(2B"") = sin (2¢ @ Smaller than b—>ccs

PRELIMINARY

ree woaamage 1+ e=om) |10 almost all modes
BaBar . -..-—.—-I ;02110265011
% Belle | N : 0.50+0.21+006
bt Average ! - : 030047 some of recent QCDF estimates
- BaBar ¢ i A«d . 0EB:010:009 sin2Bf g — sin2p
'?' Belle § : . D684 +010=0.04 ' '
ol Average ! ; - : 0.81 + 0.07
U BaBar v T T T T T R L T O E 0 £ 0.04
" Belle e : 0.30+052+0.08
o Averagel i FHIH 0.58 +0.20
AL BaBar : 1 -}Mnmz:} - 0.0 |
2= Belle : :
e Average ; :
i
. Average:
. BaBar— I 0.02
2 0.11 +0.46 + 0,07 .
: 048 .24 Naive average of all b = s modes
0474026 .
T=a g N 3eff = 0.56 + 0.05
Auemge = 5 L.-}g 018 ' - )
T BeBa— e T D?E+DT1 ur:e" T at1
= Average ! r'-'a:-* n.t
™ T e S e s R qqand b = ccs
w Belle | 4.68.+D.15+0.03 ;i3
. % Average: 5 e 0.73£0.10
2 1 0 1 > New PhySICS 1?
Even deviation of ~ few deg indicate NP Need More Data !
Sinha, Misra, WSH, PRL 97, 131802 (2006

Flavour/TeV George W.S. Hou (NTU SUSY'07, 28/7/07 15




B decays in ~ picosecond

Tag B
@, ~ 170 um CP B I
a, ~ 70 um
ST e B !
Y(4s) | * TR
v KD

Py = 0.56 (0.43)

/

Belle

AL = Az/ypc

BO or BO
One B Decay Tag Flavor

fHCTy = 250 um

Other B Decay CP Eigenstate

I/ YK

Measure Both Decay Vertex
AZ o< Al

77 @ Ks 0Ks, K

Lack of Vertex
in LHCDb

2001 !

. rlavour/lev =~ George W.>. Hou (NTU)  5SUSYO0/, 28//7/0/ 16 |




Acpon B — Km

AAy . Problem

Experiment is Firm

B K*®* 7ﬁ Belle
% T ; T BABAR : O — S CDF Run Il Preliminary L, =1 !
E A mlnar T i 1400
S 400 % prel ] 800 | 800 : 120 3.5¢0
:/ ! - 600 | GO0 W ‘.
g : . wb | 400 - o —E.
8 200 | 4 1 I| 800 | 1:K.'r J
Lﬁ I ] 200 f"\q,r’l | 200 -—-r\c._Pll ] [ background
L f ~q FoaoL I s Ao, 600
o’ v L 5270 62 oa Y0270 62 oa w0
o 5 ‘ +011 — AE (GeV) AE (GeV)
. . 200
AE (GeV)
q] 01 02 03 04 05 0.6 0T D.ﬂn 0.9‘ 1 8
Probability ratio ACPtEI —K'm)
Acp = —-0.107=0. O18j8 88471 —0.093+£0.018+0.008 —0.086+0.023+0.009

0707.2798 [hep-ex] &
Acp(K*md) =

Direct CPV established in B system (2004) !

40. 0304.0039100 I‘age |nCIUd|ng CLEO:@K+R_) = —0.097+0.01

strengthen conclusion

o Acp(K*nY) =+0.047£0.026 =

e Need to explain the deviation.

AA(KT) = 0.144 = 0.02

Hadronic effect or new physics?

U
o A(Krt%) = -0.12£0.11; S(K°nY) = +0.33£0.21 = Super B factory!
0707.2980 [hep-ex] A(K°n®) =—0.24 + 0.15 + 0.03, S(K°1%) = 0.40 + 0.23 + 0.03 Rare Hadronic B Decays g



Why A4y, =Axpo— Ax-,- >0 a Puzzle ?

—9.7t1.2% +4.712.6 %

M(B® = KTn7) o (T + P) = 1¢'%3 + ¢

?
V2Mpet 0 = Myet o o (Pew +°C)

C': color-suppressed tree (a»)

AﬂKﬂ ~ 0 expected Pew: EW penguin (a79)
LargeC ? ——> Suppress Tree CPV Phase
C/T > 1 needed ! Baek, London, hep-ph/0701181
| ar gel EWPenguin|? ~ EWP not so easy for SUSY
d Need NP CPV Phase
0

b S =~ same strong phase
B~ K - in SM

u u Neubert, Rosner, PRL'98

Flavour/TeV George W.S. Hou (NTU SUSY'07, 28/7/07 18




b & s CPV Phenomena Is Current NP Frontier

TWO HlnTS ® Sf n b— S](Q TCPV Mixing-dep.
® Ay~ Ay o Puzzle DCPV  Direct
* Amg, sin2®g
-li V? :
o AFBS SM-like CQgZ(I)Bs

. rlavour/lev ~~~~~~~  George W.>. Hou (NTU)  5SUSYO0/, 28//7/0/ 19 |
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m Collider Run Il Integrated Luminosity
2.0 | TIME OF FLIGHT ]}:Iﬂ 6000 3 fb_l |35mn
- .-"' 45.00
i y e e === - - T*anun,nn ~
| o g wm y 2
i SOLENOID g o = 2
— o B
' £ a0 | HE
E Mt zooooo €
N ‘.-“"- = Té 2500 y )
n E - it 150000 E
1.0 - £ :, Ll \é :
. ] coT E 5 1500 f | 100 E
-
- | $ 0m | : 2
- o~ 2 e i - I, l 500.00
. d |
— / 13 0.00 4 i 000
- e . 5 20 35 50 B5 80 85 110 125 140 155 170 185 200 215 230 245 60 275 290 305 320
g Week #
J—— (Week 1 starts 03/05/01)
-------- |—Week\y Integrated Luminosity —e— Run Intograted Lul‘anSIty|
0 TR [T I T T[T I T[T T T[T T TI[1 |>
5 G S A O N [ (S I I 0 I
1.0 2.0 30 m 45 -1 05 o ' 10 15
[
n=0 =1
LAYER 00 SVX I INTERMEDIATE SILICON LAYERS | “ _,,f'r
L] -
|k tmeter ) Mucn Scintillators -

M.ion Chambers

by ; gty | — i ‘ n=l
Farware i ™, — 5 |
| Trigger CDF bg el aL= 2
pr> 2.0 GeV/c
pritpre2 > 5.5 GeV/c — “ ] ‘I
e
100 um<|d; o|< 1 mm "l Toraid “
Fonssed Calorimeter (£ ] | ; | 1-Muon — pr (1)»3,4,5 GeV/c @
Lumillusit_.:' Monimr | I|I i 1

| Lewd 2-Muon pr(i's) > 1.5 GeV/c PrisP2.0 GeV/c iy o i i e e

| -
Silicon Verts
Insnrmedliata Silicrn -4 L] i L]

. rFlavour/lev = (George W.>. Hou (NTU)  5SUSYO/, 28///0/ 20 |



CPV ? B/¢,=—argViyy = Pgy~0.37 measured

Vi -1
E f Ls f L 2 CDF Run Il Preliminary CDF 11b
.. O | - datazic 4 95%CLImit  17.2ps’
BU Bu g 1.5F 1.645¢c O sensitivity
s s - =
= = = data + 1.645
<

data + 1.645 o (stat. only)

lllh

=
I/l
o

~
~
|
_|_
A
A
S
1
-

I 1E
e.g. N 1 5f_
b___o.-. o S 24 5 10 15 20 25 30 35
N _ Amy [p5‘1]
B? g g B? PRL 97, 242003 (20086)
----- va— | Amg = 17.77 £ 0.10 (stat) = 0.07 (sys) ps~!
b g b

a bit “smallish”, if take nominal fg,

avour/TeV George W.S. Hou SUSY’'07, 28/7/07 21
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AT’ and ¢, from BO.—J/y¢

cosZD
Al =T, -T, = Al X Cﬂsifbsi svery sens. to NP Lifetime, but not Oscillations

PRL 98, 121801 (2007) + hep-ex/0701012 (Ag,)
hep-ex/0702030

Concerted D@ Effort

~~ 0.5
g_ﬂ4 % Constrained DO. 1.1 b [ASL advantage
= u‘a — periodical reversal
02 sormiepionie of magnetpolarity
=0y i |
X and | SM: Lenz, Nierste, hep-ph/0612167
-0.1
0.2 - 7 For pheno digest,
03 see WSH, Mahajan, PRD 75, 077501 (2007)
-0.4 W AT = ATSM« |cos(6,)|
) | IR IS RN N R S S R N N NN | o ! . i
-0.5 3 ) 1 0 1 5 3 CDF Run Il Preliminary, L =1 fo CDF Run Il Preliminary, L = 1 fb
o (radians) ~1400 o
" events B, Jiwe i B, = Jiyo

I combi bkg

combi bkg

CDF update on 1 fb-!
COSZCI)BS somewhat in progress

a blunt instrument.  Paralleltalk 31/7 2

Candidates per 4.80 MeVic
Candidates per 25.00 um
=

52 53 54 55 00 01 02 03
Mass(up,KK) [GaVic] et KK) [em]

Flavour/TeV George W.S. Hou (NTU SUSY’'07, 28/7/07 22




B, — J/w¢ analogous to By — J/yKg

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

Trigger CDF D@

simi I_a r 2-Muon |) prlu's)> 1.5 GeV/e pr(w's)»2.0 GeV/c
N

100 ums|d; /< 1 mm

1-Muon — pr (1)>3,45 GeV/c

«LHCb:  0.5fb1(2008 ?)
G(sin2(I)Bs) ~ 0.04

Parallel talks 31/7

« ATLAS : 2.5 fb-1(2008 ?)

O(sin2®g_) ~ 0.16
. CMS ?

Nakada @ fLHC 3/07
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Locator [ _

m

avour/TeV

eorge W.S. Hou (NTU)




®g, Prospect (short term) _

B, — J/w¢ analogous to By — J/yKg

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

Trigger CDF D@

* CDF/D@: 8 fb! projected | .. | ™"

Track pri+prz > 5.5 GeV/c —

100 ums|d; /< 1 mm

O(sin2®g ) = 0.2 (?)/exp

S I m I I a r 2-Muon pr{u's) > 1.5 GeV/c pr(1's)>2.0 GeV/c
N

1-Muon — pr (1)>3,45 GeV/c

« HCb: 0.5fb1(2008?) € LHCb the winnerif ~ SM

O(sin2®g,) = 0.04 sin2®p, ~ —0.04 in SM )

But 2009 looks interesting !

« ATLAS : 2.5 fb-1(2008 ?)

. $ Te\Eatron could get lucky
G(sin2®g,) = 0.16 ‘ if sin2®@g, large <> New Physics !

CMS ?
Nakada @ fLHC 3/07 Could Tevatron run beyond 2008 ?

avour/TeV eorge W.S. Hou (NTU)  5SUSY'0/, 28/7/07 25



Can sin2®g_ be [arge ?

b & s CPV Phenomena Is Current NP Frontier

TWO HIHTS ¢ 'S,f n b— SO0 TCPV Mixing-dep.
d .o ® A~ Ao Puzzle DCPV Direct
d EWPenguin b WSH, Nagashima, Soddu, PRL’05
K~ @ t’ nonﬂdecoupled >—\\
v WSPhNagashima,
i . i ° AmBs Boxes J - Soddu hip-ph10610385
B B, SM-like |sin2®g,~-0.5—-0.7
5 t b ¢ AFBS .
- ";ts - - in SM4

avour/TeV George W.S. Hou SUSY’'07, 28/7/07 26



®g, Prospect (short term) _

B, — J/w¢ analogous to By — J/yKg

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

Trigger CDF D@

* CDF/D@: 8 fb! projected | .. | ™"

Track pri+prz > 5.5 GeV/c —

100 ume|d; [« 1 mm

O(sin2®g ) = 0.2 (?)/exp

similar 2-Muon |) pelis)> 15 GoV/e | pr(isp20 Gev/e
e

1-Muon — pr (1)>3,45 GeV/c

« HCb: 0.5fb1(2008?) € LHCb the winnerif ~ SM
sin2®pg_~ —0.04 in SM

(S(sin2(I)Bs) = 0.04
But 2009 looks interesting !
« ATLAS : 2.5fb"1(2008 ?)

. $ Tevatron could get luck
O(sin2®g,) = 0.16 if sin2®@g, large <—> New Physics !

CMS ?
Nakada @ fLHC 3/07 Could Tevatron run beyond 2008 ?
avour/TeV eorge W.S. Hou (NTU)  SUSY'0Y/, 28/7/07 27




avour/TeV

eorge W.S. Hou

lack firm SM prediction
DCPV in B* = JyK* ?

SM4 WSH, Nagashima,
Soddu, hep-ph/0605080

&~ +30°

J/\yK*E
/

I

—-L-PDG 06 --N=A -

Q 160 12% 180 240 23003460




Prognosis for 4,,,,. Measurement

PDG 07 0.018 + 0.021 + 0.014 Belle
ICHEPOG6: _

Acp(B+ = J/p(1S)K+) /qJ/WKo 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+0.014 . 124M 636 AUBERT 05) BABR BaBar/ Bdelle '
—0.026+0.022H0.017] 32M ABE 03z BeLL Flease Update

.8 0018:+004340.004] 10M >77BONVICINI 00 CLE2

\%\\V % °° \We do not use the following data for averages, fits, limits,

o8& 0.03 +£0.015+0.006] 89M  AUBERT 04p BABR

0.0030.030£0.004] 436 AUBERT 02F BABR
The result reported corresponds to —Ap.

* Ay 1S getting serious: careful studies started
» Systematics Study becomes future Theme

AI.AI III‘AI‘

— Needed towards SuperB !

ﬂ Could be seen by 2008 ?! ‘Beh‘er‘ than A/ and AS 7|1

Amg /Amp/ A, George W.S. Hou (NTU CHEP'06, 7/29/067 29 |




P
p

H* effect of Wu, Soni & |
PRD’00 Ruled Out 2 7 ot
D ) g g
& .u_l_E : T I g
002 PDG 06 --SA -
~-0.03 b B i
N 1 0 ‘I’)!L 130 240 20012340
O

+0. oom 0. 0026
T atron!

* Ay - I8 getting serious:

 Larger Statistics (so justy

S DA‘I“I‘AIF Q\ lﬂ‘l‘t\Mf\'I‘:f\f\'

Detler oysSt

I ~ /N

cllidliVo. LLdl

Correct for K* asymm.
+0.013910.0013+0.0004

Flavour/TeV

George W.S. Hou (NTU

ait for LHCb)
ntral CQAarn~anl
1Itrol oadimpie
matter

effect

SUSY'07, 28/7/07 30



H* Probes

-b —> sy
-B— (D™)1v




CLEO

PRL&7,251807(2001)

dbar
PRD72,052004(2005)

BaBar

hep-ex/0507001

Belle

PLBE511,151(2001)

Belle

PRL23,061803{2004)

Average
HFAG hep-eXi0603003

. . —>

Status of branching fraction measurements .
U'zh"."a'a"'l""l""l""l ]
B Tsi]i;michcheTne . Bx’l BAR ]
k) unction scheme n
<:j—1- Buras Czarnecki Misiak Urlpan (NPBEG31:219,2002) o1 " + _:
A1 —. (3.29+053)x10"  *'F [
A +0.62 4 0P 1T = -
[81.5 b ] et — (3.35 -, )x10 : | = ]
E,> 1.9 GeV 4 B I a
(815" N N (3.92+0.57)x10* ]
o0 s o b b b L | [
i 4 18 2 2.1 2.2 23 2.4 2.5 Ge 2.6
[5.8fb ] e (3.69+0.95)x10 E,(GeV)

. -4
(1401 —e— E,> 1.8 GeV (3.50+0.44)x10 -
= 2 5000
o (3.55+0.26)x107* S |
I ST { Belle
BF(B—X,v)x10™ S }
o Iso00 -

avour/TeV

TH still unfinishe
ball in Exp court.

Full Reconstruct
other B?

d,but .0 f

soon H | |

eorge W.S. Hou (NTU)




0 4 Misiak et al. PRL’'O7 95% CL lower bound
T ' ' ' . M>2004 GeV

250

300

hep-ex/06020032

400 HFAG (exp ave) | ;
2.75} : o My [GeV]

250 500 1750 1000 1250 1500 1750 2000
1

Current NNLO < Exp!
| \ B0t | = bound of 295 GeV
3 3.2 1.4 3.6 3.8 4 4.2 @favor650 Gev |r)

. WSH, Willey, PLB 202, 591 (1988); NPB’89

MSSM type H* always enhance b - sy .o ¢ My, PLB 207, et
reqardiess of tanf N

—2 Model 1

v H* mimic ¢y v

- - - 5 = 4 1 1 1 1 I 1 1 i 1
— T T T — _‘ __________ 10 1 > 3 4 = Te)

SM 2HDM . MRS My
Also Grinstein, Wise, PL.B’88

Flavour/TeV George W.S. Hou (NTU SUSY'07, 28/7/07 33
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- B — 1V . Amazing: Tree level H* Effect
®y the cousin of H*
ﬁ;\\/ +

elicity-favored

W -S Hou (100, PRDA48, 2342 (1993)

¢ - ¢ ' ' )
GHmdm m> o -
B = a - ’ LT Iub - 1 —
ST Mmay 7

=/

oK/ Cost © I@ Recoll side (signal )
rick/Cost:

Full Reconstruct < s
Tag side B 'WOV'S

@ 0.1~0.3% = BG!

. rlavour/levy ~~ (George W.S. Hou (NTU) SUSY'0/, 28//7/07 34



SUS‘I" 2007

SM expectation: 5 ~ (1.0 40.4) x 10~

i fo Vs |~ 1.005 MeV
L) 10705.1820¢hep-ex]
- Dev tag | Elam

BELLE

PRL97, 251802 (2006).

>
S 449M hadronic;t tag - <ol J£=346fb?
S R T
P % 02 04 06 08 1
5 B, i (GeV)
> e -
(7 9453 (| @9E06E0DXI107]
—4.7 91405 e 1 hadronic tag
evis = e Ak |
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lll. Electroweak Penguin

'AFB(B — K*fé)
-B > K®vy




Apg(B — K*f+f’_)

|+|- rest frame

Forward-backward asymmetry (Agg) [+ -
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between y and weak couplings . "
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Ali, Mannel, Morozumi, PLB273, 505 (1991)
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Apg(B — K*EJFE_)

No Reason a priori why C,, C,, C,, should be Real
Forward-backward asymmetry (Agg)
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V. RH Currents and Scalar Interactions

-TCPV in B— X,y
- Bs — uu
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= =} TCPVinB— (Kst)y: Probe RH Currents  (\

. ; Ks verteig
BY L >K*07L ¥p Ms/m,, suppressed

Interference suppressed in SM

B’ ——— =K%,  }, mJm, suppressed

Atwood, Gershon, Hazumi, Soni, PRD71, 076003 (2005)

Atwood, Gronau, Soni, PRL79, 185 (1997)
0
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Un_certalnty in
10 '

_“,_Expected final CDF+DO Limit

...............................................................

....................

---------- (-S|gnal+bkg |s observed)--------.-é

TEVATRON BR(B, ") Pro;ectpn @06

cd
0.3

Integrated Luminosity (fb-")

1 i L L L
04

05

1 10
Integrated Luminosity (fb™)

o 1 2 3 4 5 6 7 8 9 10
Integrated Luminosity (fb-1)

0.05 fb~! = overtake CDF+DO0

0.5 fb~' = exclude BR values down to SM

2 fb-' = 30 evidence of SM signal
10 fb~' = >50 observation of SM signal

EPS 2007, Manchester, 20.07.2007
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V. D/K: Box and EWP Redux

¢ b, s,d u
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oF- S E X =0.87"3 %
: Se— 5 0.21
-um;— _; y O 66+0 20 %
-cu:rz;— = ?;- +0.26
o v |8=0.3370%
- (X, y) (O O) excluded by > 50 ;
'n'%.l.:ﬂ -CII.CI'E D.ﬂ! l.'l.-l:ll1 l.'l CI-.D1 D.ﬂ! CII.EE -l.'l.l.'lﬂ Assumlng no CPV
X =Amr (no evidence yet)
Falk et al.

Unfortunately, all can arise from vy, or AT, or long distance.~ PRD02,04

Recall Amg, however, —— Comparable BSM allowed
—> To be unequivocal: CPV
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VI. 7: LFV and (B-L)V

- T —> 0y, 000
-T— AR, prt?
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Lepton Flavor Violating (LFV) Tt decay
Observation of LFV is a olear signaturel of New Physics!

SUSY oy Bl 19
. i —~pee) <1x10
MSSM+Seesaw 3 ‘HH, G wy) <0 (10° ‘1\ B(t—3u) <1x10-9-10
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___________ Wi el B s
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2 RpartyVidlation | Ba > (n, 0, [ _1_1!{@_{1?*1 <0(107)
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SO(10) with vy | EB{t—*e'f}':m - fB(-:mBe}':m-ﬁ
Extra dimension B(T—py)<10-9
10° 10”7 10° 10° 10°°

CLEO B-factory @(LFv)
a t-factory! |0(17)~0.9nb,6(bb)~1.1nb
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caution: partially doctored by me

Summary for LFV 1t Decays
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ULs forall LFV 7 decays are approaching the 10-¢ level
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Conclusion: Best Bet for BSM Soon

| CPVinb — s w/Boxes and Penguins
AS; AﬂKnJ; sin2®Pg_; | Acp(B™ — J/yK?)

|\

g
Hints for BSM [ Thing to watch in 2008-09 ! |
1 HJr Probe: b — sv; B — 1v (+D")

lll Electroweak Penguin: Agg(B— K*); B— K*vy

IV RH Currents and Scalar Interactions
TCPVin B— X()'Y; Bs — UU

V D/K: Box and EWP Redux — D°mixing; Rare K
VI 1: LFV and (B-L)V

Ty, 000; T— AT, pr?
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- Belle Detector qc B

Aerogel Cherenkov Counter
n=1.015~1.030

1.5T

ECL Csl(Tl) 35 Gev et

?; KLM

SVD Si Vertex Detector W/ K, detection
3(4) lyr. DSSD 14/15 lyr. RPC+Fe
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1 CPViolation Prirger .

A 2 A 2
[—&<r| - [0

Particle Process AntiParticle Process

A= A1+ A> = a1 + are"02¢i92

A=A +A>=a1+ a2€i52€—iq52

g _ (B = -T(B° = f) _
F(BY — )+ T (B%— f)

CP Asymmetry needs both CP Conserv/Violating Phase
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A:  Decay Amplitude

\

Mo . Mixing Amplitude

1 5y

CP conserv.
A . . e A e &
< BY Oscillations: e*™™!
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2!

Interference of Two Types of Phases
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Particle Process AntiParticle Process
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F02 A2 A= A} 4 Ay = ay + ape’®2e 712

A = Ay TCPV: 52 = Amt

g _ (B = -T(B° = f) _
F(BY — )+ T (B%— f)

CP Asymmetry needs both CP Conserv/Violating Phase
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~ B°->DD*: Belle vs BaBar |
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I!Iil- Belle running at the Y(5S)

Preliminary 27 6 fh-l

B. — o

Results:
- (18 £ 6) signal events found: |I5 ( By — o) = 57+]:}58 +]:.l_;,?

= Significance (including systematics): 550. Hrgt uﬁarvatmn u‘ a

= Signal region projection plots:
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Radiative Penguin Decays at the B Factories 20121

Karsten Koneke
SUSY 2007, July 27
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346 fb1 exotic scalar ¢y 4!::
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B*(b @K
SN u

First search ever done for this channel

_ E . | Reconstructed 1 BaB ar_-
~Events In Expected 8 | T mass
signal window background E
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- Lepton and Eai_yon number viollzting ’C-d'ecaz

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

* For lepton -> baryon + meson decays, the angular momentum conservation
requires, A(B-L) =0 or 2
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Comparison with Super B factory
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