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N
Ab — N, =N,
SLT NN, T

Nb+Jr :Number of events with two positive muons produced from b meson
decays.
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NS T+N,
Nb+Jr :Number of events with two positive muons produced from b meson
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Motivation: Like-sign dimuon charge asymmetry

The like-sign dimuon charge asymmetry of semileptonic decays of B
hadrons is given by

b b
Nb+Jr :Number of events with two positive muons produced from b meson
decays.
N, :Number of events with two negative muons produced from b meson
decays.
It is possible to isolate the contribution to AgL arising from CP violation in
mixing

AZp ox A% = CgAL + GAY,

Agf: Semileptonic asymmetries from By and Bs.
Cy4,s: Production-detection coefficients.
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CP Violation in neutral B mesons

CP violation in mixing
Prob(Bq — By) # Prob(Bq — By)
CP violation in interference

Let £ a final state common to the decay of By and By

[(By — ) # T (By — f)
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In 2011 DO collaboration reported a measurement for Acp with a 3.9 o
deviation from the SM if only CP violation in mixing is taken into account.

This result triggered a lot of interest from the flavor physics community
because

@ The SM source of CP violation is not enough to explain the
imbalance between matter and antimatter in the universe

@ Some theoretical studies claim up to 10 orders of magnitude deficit of
the CP violation provided by the SM

@ New sources of CP violation are required to explain the matter
dominance
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A bit about mixing

i
Y9 — M9 _ 19
2

M9 and T'9 are hermitian matrices.
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A bit about mixing

Y9 — M9 — qu
2
M9 and T'9 are hermitian matrices.

In the diagonal case

z:</\/711—é'|_11 0 )
0 Moy — 5122

Bg) = e iMu—3Mt|p )
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—_— VW ————— > > >
b wW-— d b t, c, d
t,c,uy lt.cou Ww-— w+
d W+ 7 ~ t, c, —
d—q—vwwaW\—<—b d < < < b

By <— B_d
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A bit about mixing

Eigenvalues of

i
A= M-l
i

A= My =3

MH
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A bit about mixing

Eigenvalues of

i
AL = ML—§FL

)
AH = MH_EFH

Eigenvectors of X

|BL) = plB)+q|B)
|B4) = p|B)—q|B)
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A bit about mixing

Eigenvalues of

i
AL = ML_EFL

I
)\H - MH— EFH

Eigenvectors of X

|B.) = p|B)+q|B)
Bu) = p|B)—q|B)
. r
BLn(t)) = e i(MiemizR)t |, )
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A bit about mixing

Eigenvalues of

i
AL = ML_EFL

I
)\H - MH— EFH

Eigenvectors of X

|B.) = p|B)+q|B)

Bu) = p|B)—q|B)
Buu(t) = e iMa=iE)t|p, )
BO(t)) = g+(r)\B°>+gg_(t)\B°>
Bt)) = Pg (8)|B°) +g.(t)|B)
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A bit about mixing

AM = My—-M,
Al = I —Ty
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A bit about mixing

AM = My—M,
AT = T Ty

; ATt Amt Alt . Amt
g+(t) = e iMte=5t | cosh~— cos = i x sinh—~ " sin ="
4 4 2
; ATt Amt ATt | Amt
g-(t) = e imte=5t [—sinthos M ix coshTsin ;n ]
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A bit about mixing

AM = My—M,
AT = T Ty

; ATt Amt Alt . Amt
g+(t) = e iMte=5t | cosh~— cos = i x sinh—~ " sin ="
4 4 2
. ATt Amt ATt . Amt
g-(t) = e Mte=3t | _sinh =" cos =t i x cosh—— sin 0"
4 4 2
AM =~ 2|Mp|

AT =~ 2|l12|cos(¢)
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A bit about mixing

Theory Vs Experiment Al :

(ATS)spy = (0.087 £ 0.021)ps L.
(AT §)exp (0.081 £ 0.011)ps~t .

Gilberto Tetlalmatzi, Ben Pecjak, Alexander L New Physics in Al 4 January 26, 2014 10 / 41



A bit about mixing

Theory Vs Experiment Al :

(ATS)spy = (0.087 £ 0.021)ps L.
(AT §)exp (0.081 £ 0.011)ps~t .

Theory Vs Experiment Al 4:
AT
—d sv = (0.4240.08)%,

AF
(r—d)ex,, = (1.5+1.8)%,
d
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ATy AT

A% = CyAY + CGAY+Cr,— + G, —
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@ In october 2013 a new analysis by DO for Acp was released.
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Motivation: Like-sign dimuon charge asymmetry

In 2011 DO collaboration reported a measurement for Acp with a 3.9 o
deviation from the SM if only CP violation in mixing is taken into account.
Recently a new contribution to Acp was suggested:CP violation in
interference

Al 4 Al
T T

However the contribution from Als is suppressed in comparison with the
one from Al'y mainly because Cr, << Cr,

A2 = C4AY + GAY+Cr,

@ In october 2013 a new analysis by DO for Acp was released.
@ It compares theory and experiment for:AgL and Ar—:d
@ The new deviation is 3.00.

Main Goal: To calculate how big the enhancement in Al'y can be without
violate other experimental constraints.
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Al 4 vs Al

New Physics (NP) effects in Al are strongly constrained in comparison
with Al because:

Aly triggered by b — ccd

Al triggered by b — cCs
Br(b — ced) = (1.31+£0.07)%
Br(b— ccs) = (23.7+1.3)%

= 100% enhancement on I'(b — cCs)
leads to sizable effect on [¢o¢

= 100% enhancement on I'(b — ccd) can

be hidden within the hadronic uncertainties.
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Sources of enhancement for Al

Enhancements in Al'y arise from:
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Sources of enhancement for Al

Enhancements in Al'y arise from:
© Unitarity violations.

© New Physics in tree level decays.
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Sources of enhancement for Al

Enhancements in Al'y arise from:
© Unitarity violations.
© New Physics in tree level decays.
@ (db)(77) operators.
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New Physics in Al 4

NP contributions on Al'y can be introduced through unitarity violations of
the CKM matrix
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New Physics in Al 4

NP contributions on Al'y can be introduced through unitarity violations of
the CKM matrix

let A\, = V:dvubr Ae = Vc*d Vep, At = V:d Vib.
A+ A+ A +dckm =0

As a very rough estimate

5dCKM
= o)
X
S
Gar — o)
t
A~ 0.23
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New Physics in Al 4

NP contributions on Al'y can be introduced through unitarity violations of
the CKM matrix

let A\, = V:dvubr Ae = Vc*d Vep, At = V:d Vib.

A+ A+ A +0ckm =0

As a very rough estimate

5%}(/\4
\ = O(l)
t
CKM
\ = O()‘)
t
A~ 023
= enhancement by a factor of 4 in Al'y4
== enhancement by a factor of 1.4 in Al.
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Current-Current Operators

An effective approach is followed

(@)2 L N_<£>2L:&
2V2) k2~ My, 2v2) My V2
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Current-Current Operators

After integrating out the W boson we get the following effective operators
at tree level in the SM:
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with q,¢' = u, c.
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Current-Current Operators

After integrating out the W boson we get the following effective operators
at tree level in the SM:

Q ( J’Y/LPLqI) (a;’YMPLbj)

Q37 = (diyuPrai) (" PLbj)
with q,¢' = u, c.

The effective Hamiltonian is
4GF 9,9’ qq’'
W Z )\qq/ Z Ci ’ (MW,M)QI + h.C.

q,q'=u,c i=1,2

Hefr =
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Current-Current Operators

After integrating out the W boson we get the following effective operators
at tree level in the SM:

Q ( J’Y/LPLqI) (a;’YMPLbj)

Q37 = (diyuPrai) (" PLbj)
with q,¢' = u, c.

The effective Hamiltonian is

4Gr

Har =2 30 Ago D0 GO (M, i) QF + e
q,9'=u,c i=1,2
with
)\qq/ =V dV b
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Calculation of 15
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Calculation of I,

b c,u d
W= W+ —
d c,u b

Alg ~ 2|T,|cos(¢a)
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Calculation of 15

\
\

b c,u d
i s " Lk
ATy =~ 2|I{,|cos(pa)
1 = . 5
rd, — < By|Im I/d4XT[Heff(X)Heff(O)] |Bg >
2Mpg,
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The effects of new physics can be calculated by considering a shift over the
Wilson Coefficients Ci o — Cio + ACi o
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The effects of new physics can be calculated by considering a shift over the
Wilson Coefficients Ci o — Cio + ACi o

I'fé‘/’(Cl, C2) — I'12 = I'féw(Cl + ACl, C2 + AC2)
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The effects of new physics can be calculated by considering a shift over the
Wilson Coefficients Ci o — Cio + ACi o

rﬂw(ch G)—=To= rféw(Cl +AG,G+AG)

r 2 ; cc cc cc cc
(@ - 1) = (0.61 — 0.84) {(AQ )? + 0.064ACSSACE +2.1AC;

—0.26ACS +0.77 (ACfC)Q}
+(0.21 — 0.052/) [(A CE“) +0.35ACHACLY +2.0ACLY
—0.16AC" +1.3 (AC{’”)2]

+(0.53+0.79/) [A CS“ACY +1.05ACUACHe
+0.11(ACH ACS + ACUACL)

+1.0(ACS + ACY) — 0.10(ACE + AC{“)}
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To calculate the room available for New Physics we use different
observables.
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OP 4 5P

taking into account a shift in Gy

oM, M) — o(GPM + AC, GM + AG)
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To calculate the room available for New Physics we use different
observables.
The theoretical result

O(CSM, C5MY & 5SM

is compared against the experimental one

OP 4 5P

taking into account a shift in Gy

oM, M) — o(GPM + AC, GM + AG)

O(CEM 4+ ACL GV AG) — 07| < 164/ (09°)2 + (o5M)2
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Criteria to pick the observables for <, ¥, 4
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Criteria to pick the observables for <, ¥, 4

@ Must contain the operator we are interested in:

re< — (dy.Prc)(ey"PLb)
r* — (dvy,PLu)(@y"P.b)
re — (ayuPLu)(E’y“PLb)
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Criteria to pick the observables for <, ¥, 4

@ Must contain the operator we are interested in:

re< — (dy.Prc)(ey"PLb)
r* — (dvy,PLu)(@y"P.b)
re — (ayuPLu)(E’y“PLb)

@ The operators must have a non-negligible contribution.
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Criteria to pick the observables for <, ¥, 4

@ Must contain the operator we are interested in:

re< — (dy.Prc)(ey"PLb)
r* — (dvy,PLu)(@y"P.b)
re — (ayuPLu)(E’y“PLb)

@ The operators must have a non-negligible contribution.

@ Experimental information must be available.
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January 26, 2014



uu,d

Bounds from [,

Gilberto Tetlalmatzi, Ben Pecjak, Alexander L New Physics in Al January 26, 2014 21 /41



uu,d

Bounds from [,

B™ - 7w«

Gilberto Tetlalmatzi, Ben Pecjak, Alexander L New Physics in Al January 26, 2014 21 /41



uu,d

Bounds from [,

B™ - 7w«

rB= — = =0
T dr(B0 — =) /de?] o

Gilberto Tetlalmatzi, Ben Pecjak, Alexander L New Physics in Al January 26, 2014 21 /41



uu,d
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T dr(B0 — =) /de?] o
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uu,d

Bounds from [,

B™ - 7w«

rB= — = =0
dr(B® — w1~ ))/de?| 2

B - ot

Time dependent CP asymmetry
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Bounds from ¥4

12

B™ —»rx x

rB= — = =0

dr(BY — nt1—1))/dq? |q2:0

B0 — -+

Time dependent CP asymmetry

Br(B%(t) — f) — Br(B%(t) — f)

Be(B9() = F) T Be(BYD) > ) = S¢sin(AMyt) — Cr cos(AMy)

2

1—lpfl®

L F =
1+ |prl

- Im(e =% o)
-

L+ [prl?
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Bounds from ¥4

12

B™ —»rx x

rB= — = =0

dr(BY — nt1—1))/dq? |q2:0

B0 — -+

Time dependent CP asymmetry

Br(B%(t) — f) — Br(B%(t) — f)

Be(B9() = F) T Be(BYD) > ) = S¢sin(AMyt) — Cr cos(AMy)

11— pel? __Im(e7%8py)
f= = -
1+ |pfl? L+ [prl?
pr = Ar/Af
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Bounds from I}y’ d

B™ —»rx x

rB= — = =0
dr(B® — w1~ ))/de?| 2

Time dependent CP asymmetry

Br(B%(t) — f) — Br(B%(t) — f)

Be(B9() = F) T Be(BYD) > ) = S¢sin(AMyt) — Cr cos(AMy)

11— pel? __Im(e7%8py)
f= f= 2
1+ |pfl? L+ [prl?
pr = Ar/Af
3.8Imr, _ +19Rer
S 4 _ o~ (—44 £ 20) ntw s
ot

i’ %
1+0.88 ‘rﬂ_+ﬂ_ ‘

is suppressed by powers of 1/as or 1/my in QCD so it is difficult to predict quantitatively.
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uu,d

Bounds from [,

BOH/)‘Wi,/)iﬂ'

Som = (Spra— +S,—11)/2
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uu,d

Bounds from [,

BOH/)‘ﬂi,/)iﬂ"

Som = (Spra— +S,—11)/2
3.8Imrpr + 1L.9Rerpn

s ~  (—44+20
or ( ) 14 0.88 |rpn|?

% 5
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uu,d

Bounds from [,

BOH/)‘ﬂi,/)iﬂ"

Som = (Spra— +S,—11)/2
3.81 + 1.9 R
Spn ~ (444 20) [M] %,

1+0.88 |rpr |2

3.8Imrpr +1.9Rer,
Spr o (—44 + 20) [#} %,

1+0.88 |rpr|?
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uu,d

Bounds from [,

BOH/)‘ﬂi,/)iﬂ"

Som = (Spra— +S,—11)/2
3.81 + 1.9 R
Spn ~ (444 20) [M] %,

1+0.88 |rpr |2

3.8Imrpr +1.9Rer,
Spr o (—44 + 20) [#} %,

1+0.88 |rpr|?
B™ = p p° B = ppt

r(B~ = p= 0%

R(Pipo/PJrPi) = m
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Bounds from [,

Constrictions for AC; and AG

15 . . . . . L5F . . . / .
1.0} / / 1.0f
0.5»/ i 0.5}
SM :
% - /

9 ool 1S oof
E E
—os} 1 _osl
—10f 1 _10f
T Y Y. 7 _______ Y
~25 —20 -15 -10 -05 00 05 _25 -20 -15 -10 -05 00 05
Re ACM Re AC,"
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Bounds from

ruu d

Im AC™

d
Enhancement on {5’

1.0 T T 7 1.5 z z z " ; 3
= C
L€ 10 ]
112 boo
0.5] lm 1 0.5,j ‘A
SM Eg 0.0r] 112 §M ‘
E
0.0 m 1T _osh - 1
8

—1.0;| E

05}, ]
el _ I . |
206 —04 —02 00 02 04 225 220 15 -10 -05 00 05

Re AC" Re AC,"
F1o/T7Y < 1.44
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uc,d

Bounds from [,

Constrictions for AC; and AG

aF T 15F N— : N— -
1.0}
1} ]
0.5}
i B\.
S ol 159 oof
E E
—05}
_1t ]
—10f
b L7 4 -15h R ‘ e ]
225 —20 -15 -10 -05 00 05 -25 -20 -15 -1.0 -05 00 05
Re AC/® Re AC,°

Channels taken into account: B® — D**7~ and TB,
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Bounds from [,

Im AC'®

15

1.0

0.5

0.0

-0.5

-1.0

uc,d

Enhancement on I

uc,d
12

-15F

E : 1.0

[ g 1054

[ ] 0.5 o

o oggzg“‘ : B - M
i il =G oof / =
79 E
[ %) 0924 _ <
" OISE'

, - ‘
] | ——— e T
-10-08-06-04-02 00 02 04 -10 -08 -0.6 -04 -0.2 0.0 0.2

Re AC©

F12/Ff§/’ <15

Re ACS®
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cc,d

Bounds from [,

Constrictions and enhancement for ng’d

T T T T T T T

Im ACY®

-5 -4 -3 -2 -1 O 1
Re ACS®

Channel taken into account: By — Xy7.

Mo/T3M < 7.0
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(bd) (77) Operators

The contributions from NP on Al4 can be estimated by analyzing
effective operators not generated in the SM.
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Including all possible Dirac structures, one has the following set
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Including all possible Dirac structures, one has the following set

Qsag = (dPab)(FPgT),
Quas = (dY*Pab) (FyPeT),
Qr.a = (do™Pab)(FouwPat),
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Including all possible Dirac structures, one has the following set

Qsag = (dPab)(FPgT),
Quas = (dY*Pab) (FyPeT),
QT,A = ((_jO'lWPA b) (%JWJPA T) )

The effective Lagrangian involving these operators is written as

4Gr .
Heit =) T; v Veo Ci(1) Qi
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Bounds on the operators (bd) (77)

Direct Bounds
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Bounds on the operators (bd) (77)

Direct Bounds

The operators (bd) (77) contribute at tree level.
The constraints come from the following channels

By — tt1”
B — Xgrtr~

B — #%tr .

Case By — 7771~
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Bounds on the operators (bd) (77)

Direct Bounds

The operators (bd) (77) contribute at tree level.
The constraints come from the following channels

By — tt1”
B — Xgrtr~
B — #%tr .
Case By — 7771~

The bounds are established using the experimental result

B(By — 7t77) < (4.1) x 1073
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Bounds on the operators (bd) (T7)

Direct Bounds
The operators (bd) (77) contribute at tree level.
The constraints come from the following channels

By — Tt
B — Xgrtr~
B — #%tr .

Case By — 7771~
The bounds are established using the experimental result

B(By — 7t77) < (4.1) x 1073

Cases B — Xy7T7~ and B — #9717~
No experimental bounds for the Branching Ratio found yet.
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Bounds on the operators (bd) (T7)

Direct Bounds
The operators (bd) (77) contribute at tree level.
The constraints come from the following channels

By — 71
B — Xgrtr~
B — n%tr .
Case By — 7771~
The bounds are established using the experimental result

B(By — 7t77) < (4.1) x 1073

Cases B — Xy7T7~ and B — #9717~

No experimental bounds for the Branching Ratio found yet.

It is possible to calculate the effect over the Wilson Coefficients depending
on the values that the Branching Ratio can take.
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Bounds on the operators (bc_i) (T7)

Bounds for Br(B — Xy7t77) and Br(B — 7w%7%77) are obtained by
comparing the Standard Model lifetimes with the Experimental ones
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Bounds on the operators (bc_i) (T7)

Bounds for Br(B — Xy7t77) and Br(B — 7w%7%77) are obtained by
comparing the Standard Model lifetimes with the Experimental ones

(8 VM _ g 0
<T(Bd) 1> = —0.2% + 0.2%

T(Bs) Exp. B . ,
<T(Bd) —1> =—-0.2% £ 0.9%
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Bounds on the operators (bc_i) (T7)

Bounds for Br(B — Xy7t77) and Br(B — 7w%7%77) are obtained by
comparing the Standard Model lifetimes with the Experimental ones

SM
<T(Bs) _ 1> = —0.2% +0.2%

7(Ba)
T(Bs) Exp.
-1 = —0.2% 4 0.99
<T(Bd) ) & A)
—
rQIP o réVP

=0.0% £ 0.9%
Mg
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Bounds on the operators (bc_i) (T7)

Bounds for Br(B — Xy7t77) and Br(B — 7w%7%77) are obtained by
comparing the Standard Model lifetimes with the Experimental ones

SM
<T(Bs) _ 1> = —0.2% +0.2%

7(Ba)
T(Bs) Exp.
-1 = —0.2% 4 0.99
<T(Bd) ) A) A)
—
rQIP o réVP

=0.0% £ 0.9%
Mg

Setting TP = 0 gives an upper bound on (also invisible) new physics
contributions to By decays

0.9% 1o
Br(Bg — X) <0.0% +x-0.9% =< 1.8% 20
27% 3o
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(bd) (77) Operators

The effects on Al 4 are calculated through

Aly cos(gbd)SM

Ayl = .
Al ArgMcos(qu)
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(bd) (77) Operators

The effects on Al 4 are calculated through

Aly cos(gbd)SM
ArgMcos(qu) '

|Ad| =

Dependence of Ay on the Wilson coefficients
‘Ad‘S,AB < 1+(0.4:|:0.1)\C57A5(mb)|2
‘Ad|V,AB < 1+ (0.4 + 0.1)\CV7AB(mb)|2

AglTa8 < 1+ (0.940.2)|Cr a(mp)?
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(bd) (77) Operators

The effects on Al 4 are calculated through

Aly cos(d)d)SM

Ayl = .
Al ArgMcos(cbd)

Dependence of Ay on the Wilson coefficients

‘Ad‘S,AB < 1+(0.4:|:0.1)\C57A5(mb)|2
‘Ad|V,AB < 1+ (0.4 + 0.1)\CV7AB(mb)|2

AglTa8 < 1+ (0.940.2)|Cr a(mp)?

The problem is reduced to the calculation of bounds for the Wilson

Coefficients Cs ag(mp), Cv ag(mp) and Cr a(mp) depending on different
experimental constraints.
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Direct bounds over the Wilson Coefficients

Process |Cs(mp)| |Cy(mp)] |Cr(mp)|

By —71t1" 1.04 2.12
8.12 (Br = 0.9%) | 4.06 (Br = 0.9%) | 1.17 (Br = 0.9%)

B — Xgr+7~ | 11.49 (Br = 1.8%) | 5.74 (Br = 1.8%) | 1.66 (Br = 1.8%)
14.07 (Br = 2.7%) | 7.03 (Br = 1.8%) | 2.03 (Br = 2.7%)
451 (Br=0.9%) | 450 (Br =0.9%) | 2.0 (Br = 0.9%)

B—xtrtr— | 6.38 (Br=1.8%) |6.36 (Br=1.8%) | 2.8 (Br = 1.8%)
7.81 (Br =2.7%) | 7.79 (Br = 2.7%) | 3.5 (Br = 2.7%)

The most important constraints for the scalar and vector cases come from

the channel By — 7

T
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Indirect Bounds
The operators (bd) (77) contribute through:
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Indirect Bounds
The operators (bd) (77) contribute through:

@ operator mixing
@ loop-level matrix elements

The channels used to impose bounds are:
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Indirect Bounds
The operators (bd) (77) contribute through:

@ operator mixing
@ loop-level matrix elements

The channels used to impose bounds are:

By — vy = b—dlti
Bt — atputpT = b dlti
By — Xgv = b—dy

The operators associated with the transitions b — dv and b — d¢™¢~ are

e2

e _ - =
Qra= 2 (d 0" Pab)F, QoA = 2 (d " Pab)(£v,0)
S

S
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The operators (7 4 and Qg 4 are related with Cy 4 and C7 4 through
mixing: in general the Wilson coefficients depend on the energy scale p
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dG(p) _ -
m = ’YUCJ(M)
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The operators (7 4 and Qg 4 are related with Cy 4 and C7 4 through
mixing: in general the Wilson coefficients depend on the energy scale p

dGi(p)
dLn(p)

= G)

Ci(n) = U, pw)ii Gi(uw)

Cralmp) = ng/** (0.6 — 1Y) Cr.a(M),

Coa(mp) = (0.1 = 0.2751) (Cv,aL(A) + Cv ar(N))
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The operators (7 4 and Qg 4 are related with Cy 4 and C7 4 through
mixing: in general the Wilson coefficients depend on the energy scale p

dGi(p)
dLn(p)

= G)

Ci(n) = U, pw)ii Gi(uw)

Cra(my) = ng/* (0.6 — 15 ") Cra(N),
C97A(mb) = (0.1 - 0.2 ?’]6_1) (C\/7A[_(/\) + CV,AR(A))

with ng = as(A)

as(mb) )
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Summary about Indirect constraints
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Summary about Indirect constraints

@ They are weaker than the direct bounds for the scalar and vector
coefficients.

@ Offer the strongest results for the tensor cases.

@ The most important channels are By — Xygy and BT — wtputpu~

Br(By — Xgv)®P < (1.41 £0.57) x 107>
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(bd) (77) Operators

The effects on Al'y are calculated through

~ Aly cos(gbd)SM
|Ay| = o )
AT Y cos(pq)
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(bd) (77) Operators

The effects on Al'y are calculated through

~ Aly cos(gbd)SM
|Ay| = o )
AT Y cos(pq)

Dependence of Ay on the Wilson coefficients

‘Ad‘S,AB < 1+(0.4:|:0.1)\C57A5(mb)|2
‘Ad|V,AB < 1+ (0.4 + 0.1)\CV7AB(mb)|2

‘Ad‘T,AB < 1+(O.9:|:0.2)\CT7A(mb)\2
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Scalar contribution

13ql s
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Vector contribution
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Tensor contribution

FYIE

B ontutun
By~ Xg 7y (C1r)
Bd- Xq t7 7"

Bfo nt rr”

Gilberto Tetlalmatzi, Ben Pecjak, Alexander L ics i 2014 40 / 41



Conclusions

@ The discrepancy between theory and experiment for the dimuon
asymmetry can be explained by a new contribution proportional to
AT 4.
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Conclusions

@ The discrepancy between theory and experiment for the dimuon
asymmetry can be explained by a new contribution proportional to
AT 4.

Unitarity violations allow a factor of 4 enhancement in Al'4.
An enhancement of 1.44 is allowed by tree level operators.

Operators (db)(77) allow a factor of 3 enhancement in Al y.

e © ¢ ¢

The next step is to study new effects over Al'y within a specific
beyond SM scenario.
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