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Disclaimer
This talk was intended to deal primarily with flavour aspects

In the meantime (~ 2 months), most models with non-trivial flavour

are about to be excluded [ as I shall show ]

Then = overview of models, with flavour but not much
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Introduction

The FB asymmetry at Tevatron

App in ff CM frame is the top quark FB asymmetry in opening angle ¢

A — N;(cos @ > 0) — N;(cosd < 0)
"7 Ni(cosf > 0) + N,(cosd < 0)

where 6 is the angle between the top quark momentum and the initial
proton direction.

Also, since in CM frame N,(cos @ < 0) = Nj(cos § > 0), it can be

written as _
_ Ni(cos > 0) — Ni(cos 6 > 0)

~ N(cos > 0) + Ny(cosf > 0)

that is, a charge asymmetry where the initial partons stay fixed

Arp

i do not confuse with C, charge conjugation symmetry !!!
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Introduction

The FB asymmetry at Tevatron

QCD tree level FB symmetric [V coupling; compare with Apg at LEP]

=>  App is generated at NLO in QCD Halzen et al. PLB 87
Kuhn & Rodrigo PRD ’99

Electroweak contributions also known Bernreuther & Si, NPB "10
. and NNLL corrections from soft gluon emission ~ Ahrens et al "11

Since some time there were discrepancies but in 01/2011 they got

worse: for m;z > 450 GeV there are 3.40!

AN =0.088 £ 0.013 Arp =0.475+0.114
= 0.11737 [06/11]
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Introduction

The FB asymmetry at Tevatron

qq — tt dominates at Tevatron, large Apg suggests new physics here

This is an endless source of models for theorists!
One plot to warmup . ..

—4— data (+ lepton)
06| == date lepron) Arp as a function of m;

The excess does not seem only

+++ statistical

0 ﬁ*_%_ unknown systematics . . .
— ISy .
02 . or new physics!
o4 JT This Apg excess explains a large
S R B I NIV VI IS T WA
FOA0 WO 00000 T e O(70) paper excess since 01/2011
CDF 11
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Introduction

The charge asymmetry at LHC

LHC is a pp collider, harder to define ‘forward’ and ‘backward’
[but it can be done event by event, depending on boost of CM wrt LAB]

Alternatively, charge asymmetries can be defined:

* ¢ more forward than 7
at parton level N tops larger (pseudo)rapidities
initial ¢ larger momentum in LAB frame
fraction than g

_ NA>0)-NA<O
- N(A>0)+N(A<O0)

=

Ac

with A = |y,| — [yz| or A = |n| — || (taken by CMS)
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Asymmetries beyond the SM

Agpg beyond the SM

Unfortunately, building models is not easy if osM = Oexp

osM = 7.461‘8:28 pb Langenfeld et al PRD’09
Oexp = 7.50 £ 0.48 pb CDF

U(ﬁ) =0osMm + 5Uint + 6Uquad (I (5Uint + (SUquad ~0

in most models this requires a new amplitude Apew ~ —2AsM "

BUT

it is also possible that oM < Texp

osm = 6.30 £0.197531 pb Ahrens et al JHEP' 10

in which case moderate contributions to o and Agg would be natural
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Asymmetries beyond the SM

Now, which can be the “new physics” for gg — 1?

[large App suggests new physics at tree level]

e Z' or g’ in un — 1, s and t-channel

e W indd — ft, t-channel

charge 4/3 vector boson in uit — ff, u-channel

and also scalars!

Fortunately, the possibilities are limited by group theory. Only 18!

Lagrangian terms are SU(3) x SU(2), x U(1)y singlets:
types of bosons determined by quantum numbers of quarks
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Colour:
33=8a1
3@3=6®3
Isospin:
2®2=3a1
2@1=2
1®1=1
Hypercharge:

SY=0

Asymmetries beyond the SM

Vectors Scalars
Label Rep. Label Rep.
B,u (171)0 ¢ (132)7%
Wi (1.3) ° (32
B, (1,1) w31y
G, (8,1)o Q! (6, 1)7%
HM (8, 3)0 w4 (3, 1)_%
G, (81) Qr(6,1)_s
Q, (3.2 o (3,3)_y
Qo (32 S (6,3)1
y}L (67 2)%
yz (67 2)—%
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Asymmetries beyond the SM

Important comments

A different notation is needed because, for example, a Z’ can be
an SU(2),. singlet B,, or belong to a triplet Y, (in SM both).

% A model can have a number of particles and multiplets in any

of these representations.

In most of the proposed models the contributions to App arise

from a single new particle in one of these representations

% This new particle can contribute to gg — ff in s, f or u channel.

1= quite a difference !!!
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Asymmetries beyond the SM

s-channel

Example: coloured resonance G,

Requires uy"u G, / dy"d G,, couplings
as well as 1yt G,

couplings to uu and dd small, otherwise

G, gives dijet production (unobserved)

larger coupling to ¢ natural in extra
dimensions Djouadi et al. PRD "10
q t Alvarez et al. JHEP 11
Barcel6 et al. *11

o’
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Asymmetries beyond the SM

Distinctive signature: peak (bump) in the m distribution
Peak not seen => make it higher!

... but for M > /5: enhanced 7 tail, especially at LHC

L e B

Arbitrary couplings

<
=
T

a#"‘fﬁ&ﬁ Ao o
R LA Ao x axis: tail enhancement

y axis: Agg at Tevatron

it

=]
T

Ay (m;>450 GeV)

f=]
[
T
&
5
£ =

G sé‘

=
S}

L
=

=> Arg = 0.3 implies
1.5 tail

o
ok
S
=
n
ol

25 3 35
c/ Oy (> 1TeV)
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Asymmetries beyond the SM

s-channel

.or... peak notseen =>» make it broader!

2
Q10
l: M = 850 GeV
g I =07M
° 10?
£ gL =0.3g ggp=—0.3g
z2 T g, =0 gh =4.0g
'E + new quark U
10305 400 500 600 700 800 800 1000

M, (GeV)
Barcel6 et al. °11
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Asymmetries beyond the SM

s-channel gluons allow for different asymmetry profiles

0! T 0. T
P, P,
03f B 03} B
Fm o
< ozf B <oz B
0 — 01f B
0
| | L | | L |
200 600 700 800 400 500 600 700 s
m; (Gev) m; (Gev)
[X T
e
04f B
04f B
03[ B
o3f N
i
= L ] ie
<02 88 L 5
01 1 01 4
L L _L L l;
200 600 700 800 700 500 600 700
m; (Gev) m; (GeV)
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Asymmetries beyond the SM

t-channel

Example: neutral vector boson Z' (3,,)

U t
uy*tZ), = (tyu ZL)T provided Z' is real
In this case, a distinctive signature is #t
production at LHC Jung et al. PRD’10
u ¢ Cao et al. PRD’10
Berger et al. PRL’11
! ! but tight limits already from Tevatron
JAAS & MPV PLB’11
CDF note 10466
and now from LHC CMS ’11
u t
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Asymmetries beyond the SM

t-channel

Example: neutral vector boson Z' (3,,)

U t
uy*tZ), = (tyu Z:L)T provided Z' is real
A complex Z': two real degenerate Z|, Z}
with couplings differing by i
u t 1=z like Dirac vs Majorana neutrinos!
. Natural with extended flavour symmetries
u 2
Jung etal. ’11
u t
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Asymmetries beyond the SM

t-channel

Additional feature / problem: large #7 tail at LHC

(1 Interference Z' — SM is negative: it decreases App

@ A positive contribution to Apg and agreement with Tevatron o (¢7)

require large coupling and cancellation with SM amplitude
1> This implies a large 77 tail at LHC
agreement with Tevatron o (1t) ¢/

positive contribution to Arg v > My <360 GeV
tail < 3 x SM formz > 1TeV ¢/
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Asymmetries beyond the SM

Interlude: linear vs quadratic new physics

These two examples motivate a classification

@ ‘Linear’ new physics: quadratic NP contributions not essential

Coupling can go to zero keeping agreement with total o (#7)

@ ‘Quadratic’ new physics: quadratic contributions essential

Large cancellation, parameter space disconnected from SM

=z easily disfavoured (excluded) by LHC data !!!
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Asymmetries beyond the SM

u-channel

Example: colour-sextet * / triplet w*

Couplings: u1° Q* / w*, €uQ* / w*
0% can have @ uu +uu
" ‘ (but unrelated) @ 71+t
\\..// (D gives uu — uu (dijet resonance)
(D+@) give uu — tt (resonant tt)
/:.\\ explicit models avoid these . ..

u ¢ Grinstein et al. PRL ’11
Ligeti et al. JHEP ’11

w* flavour-antisymmetric couplings

J. A. Aguilar Saavedra Flavour and the Tevatron /f asymmetry



Asymmetries beyond the SM

u-channel

Enhanced 77 tail at LHC, especially for heavy masses

=
o
+
Eb b&

Heavy Q*/ w*

S 03k ]
© Arbitrary couplings
wy
<t
A 02 x axis: tail enhancement
S .
= y axis: App at Tevatron
<ol . .

: ] => Arg = 0.3 implies

I T T D B B S S S >5Xtall

%.5 1 L5 2 4.5 5 <

2.5 3 35 ‘
6/ og, (m.>1TeV)
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Asymmetries beyond the SM

u-channel

Additional feature / problem

The contribution to App is negative for small 0% / w* masses
1= u-channel propagator prefers backward tops !!!

Numerator does not, however

Masses 2 220 GeV required for positive Agp at Tevatron

1=z But going to high m,, you will finally ‘see’ u-channel propagator

. interesting ... @
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Asymmetries beyond the SM

no-channel: effective framework

Effective operators parameterise effects of new physics at scale A > v

Lett = Lsm + Lo+ ... Le = O,

Oy

A2
X
Studies done using effective operators are often referred to as ‘model
independent approach’ because using them you can parameterise

corrections from any decoupling heavy physics to cross sections, etc.

We don’t know the NP (if any) and we haven’t seen new resonances:

working with effective operators is a good choice

But note that direct calculation & effective operators tell us

that a Z’ explaining Apg must be light
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Asymmetries beyond the SM

Heavy physics and 4F operators

(new) heavy VB
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Asymmetries beyond the SM

Heavy physics and 4F operators

Integrate
—

(new) heavy VB 4-fermion interaction

couplings g;;
PUNES &ij —> effective operators C, A=M
masses M
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Asymmetries beyond the SM

4F operators for uit — ff and dd — tt

2. 1133 3113 3113 3311 1331 3113 3113
/A2 olB . oNn L ol 0Bt ol oln, 03

4. 1133 3113 1133 3311 3311 1331 3113
/A oNB L oML olR ot oIt ol 0B,

3311 3113 1331 3311 1331 3311
Oqu’ ’ qu’ » Ogge » Ogge que’ ’ quE’

[subindices label structure ; superindices are the quark flavours]

This has been done in several places with several approximations

1/A%: Jungetal. PLB’10 /A% JAAS NPB’11
Zhang & Willenbrock PRD’11 Delaunay et al. *11
Degrande et al. JHEP’11 JAAS & MPV JHEP’11
[interference with SM] [quadratic in NP]
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Asymmetries beyond the SM

It has been stressed that NP must interfere, either looking at data ...

dof >0 .
3 => interference
do” <0
-10 -05 00 05 10
P losv
Grinstein et al PRL "11
. and from effective operator analysis Delaunay et al. "11

BUT... is this really a restriction?
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Asymmetries beyond the SM

Interfering operators — vector bosons

del Aguila et al. JHEP 10

3113 133 3113 3311 1331 3113 3113
Cu qul Cuu Cu’ Cou Cau Cad
2 2
B — g%, - —lgisl - - - -
w, lg13]? —2|g13% - - - - -
W 813 lg13]
11,9 2 1,4 .4 & lsisl? L d 1,4 1,4 1,4
u u u a
Gu 51813l 2811833 *6%8‘1'1852 4833811 2811833 2833811 2833811
2 1 2 N
—4le13] 31813 ~ _ B )
Hp 1
—811833 +5811833
1 | 2
B, - - - —3lgnsl - - -
1 1 2
9. - - - 118131 - - -
1 2
o), _ - - - - - 18131
5 2 2
o, - - - - 831 813 -
1 2
Y - - - - - - —3lesl
5 2 2
A% - - - - —$les1l —1les]

o All vector bosons interfere
Trivially: all rows non-empty =>
unless you don’t want them to
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Asymmetries beyond the SM

Interfering operators — scalars JAAS & MPV JHEP’11
3113 1133 3113 3311 1331 3113 3113
thl qu' Clu Cud’ C‘IM C‘I“ Céld
B - - - _1172“*"1‘3‘2 _ﬁ|g13'1|2 _ﬁ|g£3[1|2
w! - - - ~4leisl? - - -
Q! - - - Ll - - -
wt - - —2[gi3/? - - - -
ot - - lews | - - - -
o —2lgi3l*  —2lgi3)? - - - - -
= lg13]? lg13]? - - - - -

All scalars interfere

Trivially: all rows non-empty
unless you don’t want them to
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Asymmetries beyond the SM

The issue is not whether NP interferes but Zow it does

A

@ Z', W', w*: negative, decreases Apg and o 2
@ Q*: positive, increases Agg and o &

@ axi-G,: 60 = —50®, increases App keeping o at 1 /A? @@
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Signals at LHC

Cunning physicists build models with (often light) elusive particles

hard to see anywhere but in the ff asymmetry ...

BUT

one probe from which you cannot escape is #f production itself:

if you have something anomalous in #f at Tevatron

% something anomalous in 7 must be seen at LHC

) . not dominated by gg —
Excellent candidate: the 7 tail: o )
more sensitive to heavy physics

and, of course, the charge asymmetry Ac at LHC
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Signals at LHC

ATLAS Preliminary j

w

T T[T [T T[T 7T

n

-

oI

1 1 B
00 2500 3000
tt mass

ATLAS 11

Saavedra

The 17 tail at LHC 1s a crucial test ...

Implications of tail < 3 x SM

[tail = mz > 1 TeV]
Z': M < 360 GeV

W:M <22TeV

axigluon & axi-friends:
small tail if heavy

0*: tail less constraining
than Tevatron o

wh M <19 TeV

Flavour and the Tevatron /f asymmetry




Example: Z’

tail < 3 x SM tail 0.5 — 1.5 x SM
04— T T T g 04—

[ |e 100:150 /: - [z] @105 -15xsM 7

t 150: 200 & F 1

03~ | e 200:360 éf ] 031 5
5ol ] 5o | ]
<02 ] E ]
0af + ] o1l + 4

) I A D N PN ) N N E R D
0 01 02 03 04 05 06 0 01 02 03 04 05 06

Al (my; > 450 GeV) AR (mg > 450 GeV)

JAAS & MPV ’11
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Example: W’

tail <3 x SM tail 0.5 — 1.5 x SM

A [ B A A o i e o

® 100:275 tail 0.5-1.5xSM

0.3

new
B
o
N
T
P T S S R R ER
A
I
)
e L A e e e e e e e

g m
0.1; és‘ 4+ 0.1 RS
B A T N B NN B 07/“\””\‘H‘\HH\HH\HH
0 0.1 nev‘(;.z 0.3 0.4 05 0.6 0 0.1 na’(a.z 0.3 04 0.5 0.6
A (m;>450GeV) Ag (m;>450GeV)
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Is at LHC

Example: w*

tail <3 x SM

O v
® 220:600
600 : 1200
03 ® 1200: 1900

A (m, > 450 GeV)

o
o

04

0.3

0.1

0 0.1 0.2 0.3 04

tail 0.5 — 1.5 x SM

220:580

tail 0.5-1.5xSM

=3
o

AL (mg > 450 GeV)

JAAS & MPV ’11
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Example: heavy axigluon

tail <3 x SM

0.4 e

0.1

AL (mg>450 Gev)

T b b Lo bow s
0 0.1 0.2 0.3 0.4 0.

5

. ‘0.6

0.4

tail 0.5 — 1.5 x SM

0.1-

:

tal 0.5-15xSM

OH

0.1

0203 04 05 06
AL (mg > 450 GeV)

JAAS & MPV ’11

Flavour and the Tevatron /f asymmetry



Signals at LHC

. and the charge asymmetry too!
CMS measurement for 35 pb~!
Ac = 0.060 £ 0.134 (stat) £ 0.026 (syst)

offers good hope for the (7 TeV) future:

@ 40% systematics will improve with more data

o statistics much larger, 1 fb~! available!

1z comparison with Tevatron Apg for model discrimination

For this, a comprehensive scan over masses and couplings is required

[most papers only select few O(2) benchmark points]
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Signals at LHC

App at Tevatron vs Ac at LHC

oosl- W' slope 2x: dd / uii PDF
§<o enhancement at LHC
0'04? g Rest of models more similar
°'°2§§'; Notice that Ac > 0.04 for Z’
o; s Lo Tevatron: Afg’ = 0.387 + 0.115)

ALY (m, > 450 GeV)
JAAS & MPV ’11
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App at Tevatron vs Ac at LHC

0.257\ i
< o Ac for mz > 600 GeV
Q L
o L !
S o015 Z' (t channel) gets a boost
g 1
/g\‘“ I .z 0* and w* regions wider: larger
£ ol o W/
g . ot differences between light and
o ‘;’: ] heavy scalars

e s e Tevatron: Afg’ = 0.387 + 0.115)

ALY (m, > 450 GeV)
JAAS & MPV ’11

Flavour and the Tevatron /f asymmetry



Signals at LHC

App at Tevatron vs Ac at LHC

But notice that close points are not mapped close !!!

0.15—
L g 7
r Gy:CIN=033Tev” !
| | a%g,=117 M= ss0Gev
£120101 (u4:gn:0.936 M = 340 GeV ]
A X .
e G,.: 4-fermion operators

0% M = 950 GeV
W M = 340 GeV




Different Tevatron profiles =>» also different at LHC

Distinctive feature:

g, of \ 7 Negative asymmetry
A 005 4 at LHC reach!

BT A E T A I AR R B i |
015 400 600 800 1000 1200 1400 1600 1800 2000

rﬁtﬂf\ﬂ
JAAS & MPV ’today
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Signals at LHC

What about other charge asymmetries?

Other definitions in the market too ...
‘Central’ charge asymmetry Ferrario & Rodrigo PRD’08

A Ni(ly| < yo) = Ni(|y| < o)
cen —
N,(Iy| < yo) 4+ Ni(|y| < yo)

‘Forward’ charge asymmetry Hewett et al. "11

Ni(yo < |y| <y1) = Ni(yo < |y| < y1)
Ni(yo < [y] <y1) +N:i(yo < [y| <)

Afwd =

with yg, y; some fixed (arbitrary) numbers
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Signals at LHC

What about other charge asymmetries?

Comparison
Model — AFY AV X oo AR AR x Vo ARY AR X Vo
z 0.0403  13.0fY/2 00207 862 0107  19.6b!/2
W 00536 18.0fb'/2  -0.0249 -108fb'/2  0.119  23.5fb!/2
G, 00433  142f6Y/2 00142  -6.0fb'/2 00800 143 fb'/2
é 0.0242  77fY/2 00074  -3.1161/2 00430 7.4fb!/2
w? 0.0248  83fb/2 00085 -3.7fb1/2 00480  8.8fbl/2

ot 0.0185 6.11b!/2 -0.0060 -2.6f'/2  0.0331 6.11b!/2

Flavour and the Tevatron /f asymmetry



Signals at LHC

What about other charge asymmetries?

Comparison
Model — AXY ANV x /o AW AN o
7! 0.0403  13.0fb'/? 0.107 19.6 fb!/2
w’ 0.0536  18.0 fb!/2 0.119  23.5fb!/2
G, 00433  14.21fb!/2 0.0800  14.3 fb!/2
é 0.0242  7.7b!/2 0.0430 7.4 1b!/2
Wt 00248 83fb/2 0.0480 8.8 fb!/2

ot 0.0185 6.11b'/2 0.0331 6.11b!/2
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Signals at LHC

What about other charge asymmetries?

Comparison
Model — AXY ANV x /o AW AN o
VA 0.0403  13.0fb!/2 0.107 19.6 fb!/2
w’ 0.0536  18.0fb!/2 0.119  23.5fb!/2
G, 00433  1421fb'/? 0.0800  14.3 fb!/?
& 0.0242 7.7 fb!/? 0.0430 7.4 1b!/?
wt 0.0248 8.3 fb!/2 0.0480 8.8 fb!/2

O 0.0185 6.11b!/2 0.0331 6.11b!/2
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Signals at LHC

What about other charge asymmetries?

Comparison
Model — AXY ANV x /o AW AN o
VA 0.0403  13.0fb!/2 0.107 19.6 fb!/2
w’ 0.0536  18.0fb!/2 0.119  23.5fb!/2
G, 00433  1421fb'/? 0.0800  14.3 fb!/?
& 0.0242 7.7 fb!/? 0.0430 7.4 1b!/?
wt 0.0248 8.3 fb!/2 0.0480 8.8 fb!/2
O 0.0185 6.1 fb!/? 0.0331 6.11b!/2

) Ac is as good as Afyq / Acen for most models
Conclusion: ) o ) )
in particular for the models surviving the tail constraints
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Signals at LHC

Conclusions

% I hope I have convinced you that Agg is an interesting hint of NP

% Both CDF and DO have been seeing positive excesses in the

last few years. This might be indeed a signal of new physics
% Many models have been proposed to explain the measurement

% LHC will have a word on it, through the measurement of the #¢
tail and the charge asymmetry.

% Strong motivation for the measurement of Ac as a function of m;
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ADDITIONAL SLIDES

Flavour and the Tev.



t-channel

High mass tail (m; > 1 TeV) vs Z' mass

107 T T T ——TT —— ]

o ] tail for Agg = 0.3
g | T x axis: Z' mass
— . -7 - . .
n ] y axis: tail enhancement
& [ - 1
Fr . o 1 black: 4F limit
5§ 7 ] blue: exact calculation

2 ]

3 red: fixed C/A? (Agp < 0.3)
o= S = e
A(Gev)

JAAS & MPV JHEP’ 11
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t-channel — heavy W’

0.20 =

1
. B,
~1

9u

=
=
[

e
=
G

Agy (m>450 GeV)
=)
5
L L L
[ . \ ]

o
[

App ~ 0.3 implies 19x, 25 x tail above 1 TeV at LHC J

—-
n

P P
225 3 35
6 /Gy, (m;>1TeV)

~

4.5

w
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Operators

Corrections up to order 1/A* ?

For the range of parameters required to explain the asymmetry,

quadratic corrections are important.

1= remember that A,ew ~ Asm
However, we have to worry about consistency: dim 8 not considered!
For extra vector bosons and scalars approximation consistent because:

e for C small, A* does not matter

o for C large, SM x dim 8 ~ C/A* is subleading with respect to
(dim 6)> ~ C2/A*.

Flavour and the Tevatron /f asymmetry



Operators

From models to effective operators

Model X has a Z{ (in rep B,,) with mass //; and couplings
—(glsm't + gsupy g + ... ) Z), + hee.

and a Z), (in rep B,,) with mass M> and couplings
—(hsuy " + Risuryt e + . .. ) 23, + hc.

Then, you look in the tables and find the coefficients, for example

Cg»lfw _ _|8L1'3|2 _ |hbf3|2

A2 M2 YRR

from which you calculate your o, Apg, etc. Just add up!

J. A. Aguilar Saavedra Flavour and the Tevatron /f asymmetry



Operators

— ijkl — _
Ol]kl l(‘]Li'YMCILj)(CILk'YpC]Ll) OZ‘II = %(qL,-a'y“qub)(quw#quu)

2
0N = L (agiy"ugy) (itgeyyuttrr)

OZZI (igiy" ugs) (driyydri) Of{s{ = (itgiay" urjp) (drv Y dRia)

O = (qriur;) (irrqur) OZ,Ij = (Griaktrjp) (URksGLia)
Ohy = (quidry) (drequr) 0% = (quiedriv) (drivqLia)

Oglqde (@ Ll”RJ') [(ZILkE)Tde] O;ﬂz;le’ = (quMij) [(@LkbG)TdRza}

J. A. Aguilar Saavedra Flavour and the Tevatron /f asymmetry



Op

Agpg with effective operators

Example: corrections to uu — tf in terms of the C’s

pFB PFB
FB/ —\ int 1133 3113 3113 int 1331 3113
doy (um) = A2 [Cth/ +Ch "+ Cu } T A2 [Cqu + Cou ]
F.B
Dy’

F.B; — 1133 3113 1133 3113 1133 3113
S0l (uit) = [H(cq,, NN Ao AR W | (el o) )]

Dy* 1331 1331 3113 3113 D, 3311 3311
+ o (I e + e, o] + T et et

Dy 1133 3113 1331 1133 3113 1331
— [H(cqq AN N o i o AR o o)

3113 1133 3113 3113
+H(Cqu' 7Cuu 7Cqu 7Cuu )]

[C’s: operator coefficients ; D’s: numerical constants ; II’s: some polynomials]
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Operators

A large asymmetry with a small 77 tail

The asymmetry can be large with not too large couplings provided

Sol (un) = —608 (uin)

do (dd) = —d0® (dd) } = dolgq — 1) =0

This happens at all energies provided that
P+t = [+ e
P vaci] = et

Looks complicated? It’s automatic for an axigluon: —g# = g4 = g

Possible in other models: necessary LL + RR = LR + RL for uii and dd

Saavedra Flavour and the Tevatron /f asymmetry



G (pb) /20 GeV

10 L 1 L L | I
300 400 500 600 700 800 900

Tails corresponding to Apg = 0.366  (best fit)

. — SM+4F
-- SM

Tevatron

1000
mg ( GeV)

1.5x tail above 700 GeV

(within exp. error)

G (pb) /20 GeV

2 I I I 1 I I L L L
10300 400 500 600 700 800 900 1000 1100 1200 1300

m; (GeV)

2.3x tail above 1 TeV

testable soon?
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Efficiencies

Efficiency at 7 tail
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Efficiencies

Efficiency for 7t at Tevatron
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Efficiency for 7t at LHC
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