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Outline+Messages

Manifest LRSM is predictive!

Reasonable assumptions, allow
model indep' analysis:

S. x.,tb! s ) B! X |
b! s) B! X

Tour In LRSM land.
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Manifest LRSM is predictive!

Reasonable assumptions, allow
model indep' analysis!

Quick tour in LRSM land:

4D (demonstrate the above);

SUSY:;
Extra dimensions.
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Motivation

Why LRS Models?

Yielded by GUT.

Accommodate neutrino masses.

LRS ) custodial symmetry.



Chiral structure of H (M)

SM LHcurrents) H (My)=P -
Chro'magnetic op”: Ogy/ s Pr bG

NP LH+RHcurrents) H (My) -
H/ ngMO8g + CSNQPOSQ + ngogg +

where Ogg/ s PLbG



(Q)Manifestly invariant LRS models

1 —
O/ Ogy Of ) POgyP *= Og.

(Q) Man IfESt LRS M Deshpande, Gunion, Kayser & Olness (91)
SU(2). SU(2)r P + No spontaneous CPV

Cgg = ng



B! K s ¥Kgsand Manifest LRSM.

A. Kagan, previous workshop.

Consider B! fp decay amplitudes:

HejQ jBi () ( 1)°HpjPQ P 'Bi:
+

Manifest :h KsjQ*jBi  0;

Q°Manifest :hK jQ jBi  O:



Model Indep' Analysis

J. Zupan & G.P,, in progress.

Generically at V, physics is LRS
; My, LRS physics.

Assumptions to come:
NP = C7; C?; & Cg; C3:
Proportionality: arg(C;) =arg(Cs)
(Manifest LRS: C7; = CY& Cg = CJ:)



Generic NP

38
o SC;(my) SM+Cre 7+ 1013
| - CO9(my)  CY% T+
3 m Not Related!
< Cgy(Mp) SM+ Cge 8+ :::;
S; K :

Cgy(mp)  Cge B4+ 11



NP=chro'/photomagnetic operators; Proportionality

NP ) CJF; Cay / m%_s (e.g. LRSM) .
Survive the running.

If NP a single source (e.g particle, m?)

-+ A. Kagan & M. Neubert, PRD (98).

_ . 00— O 0.
8~ 7 -
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Combined assumption!

NP=C3;" + Cg, + proportionality + LRS:
3
S C;(my) SM+Cee ;

b! s |
C? (my)  Cs€ ;
g M Related through 7= ¢!
< ng(mb) SM+C86| :
S; K :

ng(m b) Cgel :



Model Ind" Analysis

Manifest LRSM and Sk .

Sk ¢ + hadronic model for hO;i

+ e.g. A. Ali & C. Greub, PRD (98)

Cs- Correlation.

Sk 0:15 067, S, 027 0:21:

S



Manifest LRSM —

Cs- allowed region plane from Sk ..

3 > J
ol l ,
1l ,
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0.9.

Manifest LRSM and Sk .

IS constrained!

30or 26.

0:



b! s & C,- Correlation

The experimental data yields:

R. Harink et. al., ph/0212180

CSM c.d “+jCsj® 116 CM .
+
C>M P
C- . ; cos + cos 2+0:32
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b! s & C,- Correlation

C,- allowed region fromb! s .

C7 04,

035 |

03 |
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Cs bl S +SKS

C,- allowed region fromb! s +Sg ..

C7 04,

035 | -

0.3}

025

02}

015

01}

0.05 |
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CP Asymmetryin B! Xg&P

Can the correlation be measured?

see e.g.. Atwood, Soni & Gronau, PRL (97); +...

Considerthedecay B! K (Kg ) :
21'J'C7J'J'C7J'

Sk
jCr? + jCY?

5SIN(2 +2 )




1

Sk

Prediction for Sk

Sk 1) Not constrained !

05 |

009010

0.5 |




090 Sk 1) Mildly constrained !
0.0.92.10
S« [
05 |
: 4 | O, 1
0! ‘
05 |
-1 .
2

Luminosity —



Sk +Db! s +SKS

090 Sk 0:87) “Constrained”!

Sk Ir \
05 | \
: AL - -
0}
05 |
c,
1L .
2 0 9
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Intermediate Conclusions

Within manifest LRSM+reasonable
assumption:

S. x,¥BR(b! s ) are correlated
with radiative B decays!

Provides a test for NP frameworks.
(Can be applied to other models!)



Demonstrating the above +

Quick Tour In LRSM land

G. Engelhard, Y. Nir & G.P.



Non SUSY LRSM?

. i — i 7
P+hec) Yr, = Yl )

u

Veim = Vdku:
No new phases! B! : Kg?

hCPI16&O0Is required. M. Raidal, PRL (02).
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“Minimal” LRSM - very predictive!

jiCYi=JCh ] CgTj=iCq = O(1)!
2 parameters: ; (instead of C;; )

b! s disfavors:

sSign Sk Sk =SIgN Sk S, !

S S

NP* Sk . &S !



Minimal LRSM + Sk

Factorization yieldsh: |
|
AB! : Kg 1+i¢d ¢€°

5

G. Barenboim, J. Bernabeu & M. Raidal, PRL (98).

Sizable effect is found only for:

0

OOR
— + E) SOKS

E) Sk o
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- ORange Consistent with S o

5 favored by S o (2 CL).
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b! s & C,- Correlation

C,- allowed region fromb! s .

C7 04,

0.35 |
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- Ofrom b! s

Disfavors: sign[Sk . Sk .]=sign[Sk ¢ S «]!

U

N
P
ol
,_\
N



- Y%om b! s & S o

The model is tightly constrained !

3 v
|
_1 i
2 %
1 -
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bl s +S . & Sk

The above analysis yields:
1Sk . 01;
C; 0; jcj c>M 03!



SUSY LRSM

A. Kagan, previous workshop; Engelhard, Nir & G.P.

NP contributions from m? .
Chro'/photomagnetic Op' are large.

Correlation Is model dependent.
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SUSY LRSM Cont.

RGE does not spoll the LRS!

In minimal models ) no pseudo-LRS.

RGE ) universal contributions.



LRSM & Extra Dim’

Generically not manifestly LRS

Mohapatra & Perez-Lorenzana, PRD (02).

Breaking SUSY on 4D LRS brane )
LRS M? (Low weak mixing uni cation) .

Z. Chacko, L. Hall & M. Perelstein, JHEP (02).

Universal contribution may be
suppressed!
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Conclusions

Reasonable assumptions allow
for model indep' analysis.

Sk tS  tbh! s )
Predict radiative B decays.
(S; Ks s b! s )

Measurements of RH currents will
provide higher resolution between NP.
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2

- YConsistent with Sg . (1 )

Is favored by Sk ..




Non SUSY LRSM and Sk .

Sk . &0




Non SUSY LRSM and S o

Sk, &0
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- YRange Consistent with S «

5 IS favored.




Conclusions

Reasonable assumptions allow
for model indep' analysis.

Sk tS  tbh! s )
Predict radiative B decays.
(S; Ks s b! s )

Measurements of RH currents will
provide higher resolution between NP.
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