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Y/da/l‘onfc b= a/eCdl/S ! GGeneralities

A(B — f) =

f|Heff ANP

—|-VbV

VasVis Pu + Ve Vs Pe LE AL

V*P

Lk DA 0
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Y/da/l‘onfc b= a/eCdl/S ! GGeneralities

HSM

NP
A(B — f) = (fIHZ;;|B) + A

—|-VbV

* NP
A(B — f) =V, V.., P, —I—VCbVP—I—A

= Va Vs Pe |1+ O(V) +c9_ <

bad ’\ (7o0d !




%/aa/ron/c b= a/ecays ! Generalities

A(B =f).= (f| TS AN
HS%_GF + Ve V2,
A(B = ) =8Vils Py + RGN B +0A7
M
* e |44
P 1+O(>‘)+0AA312

A (D PFOXI PIGL1ON (Zoo nave, wat a »inute):
Sr = —Ter singy + O(X?)
Cf =0 A O()\Q)



Y/aa/ron/c b-Ds a/ecay5 . Genera/ 1CiesS

- For tree (6->s5uil) decass Pu> P
so OO?) cowld mean ~ 20% !!
- For pure pengeins = q. b->5dd) in principle
Py~ Py, so ON) ~ Ffew % " really .

BT could there be enhancerrents
Mﬁl‘hg Pu>>Pc 77/




%/da/l‘onfc A -5 c/eCQyS . éenel‘d/ 1CiesS

— For Zree (A"‘>SL(L(> OleC’/d}/S Pu > Pc

so OO?%) couwld mean ~ 20% 1!

— e pare penga/‘n\f ( e 3 3 A = > Sdd > V2 pl‘/nc/p/ e
Pu g Pc, So O(>\2> e fﬂew % f I‘ea//y“.

BT couwl/d there be enﬁdndemgni‘\f
P /;nﬁ SN e




Sonte b= sd will cop

- By — ¢Kg, 7°Kg, " Kg, eZ.c...
SE D Rr Sl B)
s BSHKO*KO*, ¢KO>|<7 ¢¢
——> for sin (28.)
- B, - KK, B, %K

——2 for . and other NP CPV Isswues



7%8 & /‘/7 ( 2 8 >/98n3w‘n SI‘Z‘L( aZ( /‘O/'?

VUb V?;ks
Ve Vs

so that: ASy = 2¢ercosdssinycos2f
Cr = —2ersinossinvy

Py

0 :
P

—~ e orite: eret =

—n$" Sy =sin26 + ASy

— General Lrend For
negdz( /‘\/e_ VAYS ¥a

- C r ConsS 1Zent wz‘f/7
Ze ) o 9/\/&5 rno 117Fro on
Che Size of € f




7%@ & /‘/? ( 2 £>pen3w‘n S/‘fé( QZ( I‘On
® B; — 0Kg (T?’}eory>

—~ S48 3>-’ [Grossman, Isidori Worah'98 , Grossman,Ligeti Nir, Quina'03, .]

BR(Bt — ¢nT) BR(Bt — K*KT) 5
|ASsK .| <\/§)\<\/BR(BCZ—>¢K5) —I—\/ BR(B; Z0k.) )-I—O()\ e 003

- @@F‘ 0.01 < ASyprs < 0.05 [ Beneke’(5 |
(5@7(22 s/ @@F/npaf =1 3'6 0 0.03 < AS(st < 0.06 f‘.’lrto’(ﬂ] >
FJCDF + FOE " iohs . — 0.03000 [ Cheng, Chua,Soni'05 ]

. é,p AquKS = 0 =x=0.09 [SI'VEStrlIII’W]




7%8 & /‘/? ( 2 £>pen3w‘n S/‘fé( df I‘On
® B; — 0Kg (T?’}eory>

—~ S48 3>-’ [Grossman, Isidori Worah'98 , Grossman,Ligeti Nir, Quina'03, .]

BR(B* — ¢nt) . |BR(B+ — K*K+) :
AS¢KS<\/§)\<\/BR(Bd_>¢KS) +\/ TG >+O(>\ e 03

- JCDF:  0.01< ASyrs < 0.05 [ Beneke'05]
(safe rinimal JCDF input + BK : 0.03 < ASprs < 0.06 [Virte'07] )
KJCDF + FOSE T s i — 0.0300 [ Cheng, Chua,Soni"05 ]
— GP: o A5l @09 [ Silvestrini’07 ]

®d B d ¢K g & £>gpe/‘/‘/ylenz(>
- Cltrrent () AS;%?S — —0.29 +=0.18  [HFAGBaBar,Belle’07]

—~ L/C: 2567 NG ORI E Cae ().93
106~ : 05 ~ 0.10 [ Xie, LHOh-2007-130 ]

—~ SwuperB:  ablios~002 11 [ Super8 COR 07]




7%6 & /‘/7 ( 2 /3>pen3w‘n S/‘Z(L( dZ‘ I‘On
® B; — 0Kg (T;leol‘ll,»

- SUEHE [Grossman,lsidori,Worah’“B Grossman Ligeti Nir Quini'03, .]
BR(B* — ¢nt) K*K+ ;

ASsrs| < V2 A + 0N <03
A5k <\/BR(Bd — ¢Kg) — ¢Kg) i

— JCDF s 00k ASyn. < 0. 05
(\Sdf’e M/n//y/a/ @Oflnpaf Bl 36 .
FJCDF + FEI & TASgk. = 0.03_8_8}\

— 6’0 AngKS = 0= 0.09
® b, — ¢KS (f)gpe/‘

[ Beneke05 |
< AS¢KS < 0.06 [‘.’irto’(ﬂ] >
[ Cheng, Chua,Soni’05 |

[ Silvestrini'07 ]

— Current (F) : [T = —0.2940.18  [HAGBaBar,Belle’s7]
—~ LY/C: 2F07 " NS NGAIREE O e () 93
106~ : 05 ~ 0.10 [ Xie, LHOh-2007-130 ]

—~ SwuperB:  ablios~002 11 [ Super8 COR 07]




7%8 & /‘/7 ( 2 8 >/98n5w‘n SI‘ZL( dz( /‘On
% Bd o 77/K5, WOKS (77}eory>

-0.019+0.008
: -0.01010.010

AS ok |[0.02-0.015] | 0.077+0.030 | 0.024+0.059

ASy K [0.00-0.03] -0.007+0.054

[Beneke’05 , Williamson, Zupan'06 , Silvestrini'07]



7%8 & l‘/? ( 2 g >pen3w‘n S/‘fé( az /‘Oh
®d By — 77/K37 WOKS (77180/‘5»

g L QCDES p RSCETS b R G0Y
F il 019+o 008
AS., 0.00-0.03 ~0.007+0.054
K, || : ~0.010+0.010

AS o |[0.02-0.015] | 0.077+0.030 | 0.024+0.059

[Beneke’05 , Williamson, Zupan'06 , Silvestrini'07]
- SU) o> Nk i

[Fleischer, Yager Pirjol Zupan ‘08]
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7%8 & /‘/7 ( 2 8 >/98n3w‘n SI‘ZL( dZ( /‘On

% Bd%n/Ks, WOKS (77}eory>

_0.019+0.008
ASH .00-0.03 = -0.007+0.05
k. | [0.00-0.03] a0 o1 0.007+0.054
AS ok |[0.02-0.015] | 0.077+0.030 | 0.024+0.059

[Beneke’05 , Williamson, Zupan'06 , Silvestrini'07]
—~ Sl 2) == BS.aic al

d By — UIKS, WOKS (EXper/MenZ‘>

[Fleischer, Jager,Pirjol, Zupan ‘08]

AS??’KS

-0.11+0.08

og ~ 0.01

NG

-0.13+0.21

og ~ 0.02

[BaBar'08 , Super CDR'01]



7%8 & /‘/7 ( 2 8 >/98n5w‘n SI‘ZL( dz( /‘On
% Bd o 77/K5, WOKS (77}eory>

-0.019+£0.008

AS, k., | [0.00-0.03] -0.007+0.054

AS ok, |[0.02-0.015] 0.024+0.059

AS ok -0.13+0.21 ? og ~ 0.02
[BaBar'08 , Super CDR'07]




Interesting B.-VV rodes
@ The polarization /issue

— Nave faclorizalion: 1-fo=001/m}), 245§ +O(1/my)

T
[ fo = 0.9417%93 4 0,030 [Belle'03]
B — pp" St . 4+0.015 A/ :
| fo = 0.997+0.02475 73 [ BaBar'06]
; — 0.454+0.05 £ 0.02 05
B oK Jo [ Belle’05 ]
fo = 0.506=+0.004 +0.015 [BaBar'04]

\

- Leaa//nﬁ order Non—Ffact. corrections

lo Transverse a/y/pé | Kagan'04, Beneke Rohrer Yang 06 |
5 BL(Z‘ More S L(/Z‘ ed f or /7@0//‘0/7/‘6/ Mdd/ﬁneé
~ Time-dep anga/ ar analysis =2 / ong obs.



Interes Z(/‘ng B_—- VW riodes
d b, — Ko K% (’77780)}»

- JCDF: [ Beneke Rohrer,Yang'06 ]

—I—O 5 —|—11 3 -|-2 +110 +42 —|—3 —|—7

- S,m,/ar results Fror pgCD [ietalt7]



Interes Z(/‘ng B_—- VW riodes
d b, — Ko K% (’77780/}»

- JCDF: [ Beneke Rohrer, Yang'06]

— S,m,/ar resa/z‘s From p&CD [ Al etal,67]
—~ Fronr BR(B, — K°*K°*) asnd @sz‘npaf-'
BRI >3 4" (Sﬁ*K* ORI e L 5.087)
/So in SM:  CL L — 0880+ 0.014, L. 51— 0004 + 0.015
[ Descotes-Genon Matias,Yirto 67 ]



Interes Z(/‘ng B_—- VW riodes

d b, — Ko K% (’77780/}»

— @@F [ Beneke Rohrer Yang 06 ]
9-1+8'Z +élg3 1+2 34+110 63f§3 11+3 +I7
~ Siplar results £rom pQCD [ Al etal,67]

— Frors BR(B, — K”K*) and JCDF inpect:
BRI >3 4" (SII;*K* ORI e L 5.087)
a/So 1n SM: CE...=0000+0.014, SEL...=0004+0.018
[ Descotes-Genon Matias,Yirto 67 ]
= Nulldests: i
L(.)/‘/‘Z(;/'?ﬁ A(Bs— = f) = VipVis Py + Vi Vs P
e Aave: Sy =sin(28s —28s) + O(N\?) =0 + O(\?)




Interes Z(/‘ng B_—- VW riodes
® b, — Ko K% (’77780/}»

- JCDF: [ Beneke Rohrer, Yang'06]

- S,m,/ar resa/z‘s Fronr p&CD [ Bl et.al07]
— From BR(B; — K”K*) and §CDF inpet:

BRL>3 407 — (SII;*K* -~ B0aE e .. 0087
a/So 1n SM: CE...=0000+0.014, SEL...=0004+0.018

[ Descotes-Genon Matias,Virto 07 ]

~ Nl 2ests: i
Sd(3> ana/y\s,‘\s Bd T KO*[_(O* iy Bs ok KO*[_{O*

Estimale: o(Skrp+) ~ 0.013 [/ [ Cichini,Pierini Silvestrini 07 ]

100% sl 3) Area;é/ng , mode/ 1hdependent



Interes Z(/‘ng B_—- VW riodes
® b, — Ko K% (’77780/}»

- JCDF: [ Beneke Rohrer, Yang'06]

—~ Sipular reswl/ts £ron PHC [ Ali etal 07]
—~ Frornr BR(B; — K% K) NCDF inpect:
BRLZg 4070, (5 ) < sin28, < (SZ. .. —0.037)

d/sSo in SM: Ok .. =ga0A 014, SL.. . =0.004+0.018
[ Descotes-Genon Matias,Yirto 67 ]

i

— Nue!l Zests:
Sd(3> ahd/y\fl‘\f KO*[_(O* s BS ik KO*KO*

Estimale o(Skrg+) ~ 0.013 [/ [ Cichini,Pierini Silvestrini 07 ]
100% sl 3) Area;é/ng , mode/ 1hdependent



Interesting B.-2VV modes
- O2her decays of sirular application:
B, oK " e
- LY/C sensitivity:

2fb~! — 3100 events, B/S < 0.8, 0(Ss¢) = 0.11
10/~ — 0(8s4) = 0.05 [ Amato et.al. (HC-2007-047]



7T he two B.—2KK channels

% 777@ Bd G 7T+7T— VS BS T K+K— Sfrafeqy-'

N\ AR5 < s,/ [ Fleischer'99, Fleisther 07 ]



7T he two B.—2KK channels

A 7Hhe By > manwvs B, » Kl Strateqy:

[ Fleischer’99, Fleischer 07 ]

______

+ Sensitividy @CLAYCS with 2/5™

B, x| <0.8 | 27k | 0.054 | 0.054 [Vagnoni 03]
b~ kK| < 0.55| 35k | 0.043 | 0.043

and  o(vy) ~ 10° [ Gihson , LHCH-2067-100 ]



7 he oo B_—- KK c hannels
® B, - K"K~ and B, — K°K° £ronr By — K K" :

[ Descotes-Genon Matias,Virto'06 ]
[ Baek ondon Matias,Yirto'06 ]

BR(B? - K°K®) = (18 £ 7+44+2) x 1079,
BR(B? K"K )=(17T+6+3+2)x107°.




7 he oo B_—- KK c hannels
® B, > K"K~ and B; —» K°K° £ronr By — K K :

[ Descotes-Genon Matias,Virto'06 ]
[ Baek ondon Matias,Yirto'06 ]

BR(B? - K°K®) = (18 £ 7+44+2) x 1079,
BR(B? K"K )=(17T+6+3+2)x107°.

—~Experiment: BR(B® — KK )op = (24.4+ 1.4 £3.5) x 10°° | [CDF08]

* CPAs @ LAC, ~8% error for CAdrged rode.
K Necdral rode N 0719000/ for LY/C. Mayée Saperg?



A corirent on B-mK

Iéoép/n-'
A(By— Kig J ==
V2A(BE S K el ol O daett Do Py
fx/ﬂec’l‘ea/ %//era/‘C’//’I/e\S d
Pl T}, (B | 5G] w1l s [ Gronay et.al’95 ]
A/T| < 0.1 [ Beneke,Neuprert 04 ]

= Acp(Bs = Kfn = AcpbT > K'w j~0

prer/‘MenZ‘ .
Acp(Bg — KTn7) = —0.097 & 0.012
Acp(BT — KT7°) = 0.050 & 0.025 [BaBar'08, Belle'08 ]




Some £/ na/ corrents

- Any of these modes could establish a non-zero
NP contribution in b->s in next few years

- LHCb and SFF are complementary. We need SFF
for many golden B->PP.

- Comparison with free-decays and mixing
determinations to pin down the important NP ops.

- Analyses of different correlations in NP models
will help to figure out what kind of NP is.

- Of course if direct NP searches are successfull,
even beftter!



