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MOTIVAITION

if there is a better reason to paddle, | don't know what it is.
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What is your BSM motivation?

L-higgs = | DHH-' (DA H ) — IlHH— = "L'j_.-'-ji'j :—.“JEEIEEHI -"—Qi - f__}’__;-jf‘.flz_—:H' f_}jr_ — h.c.

r X
(good for LHC) TeV scale X stuff in your paper should:

a) Solve the Hierarchy Problem. Or solve a problem in
someone else’s solution to the HF.

b) Solve another compelling problem - some observed anomaly.

¢} Not already be ruled out by precision tests or simply
carefully thinking.

d} Not be too massive or weakly coupled to find at LHC,

e} Be reality
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What we already know about TeV Physics.
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Recall SM contribution to meson mixing: Integrate out your desired NP states/sector

i‘n:' = == = — i+
Asnr ~ ——— (Vs Va; 2 (M |(d}, +* &5 )2 | M) - =
R T - ) I e Ou = Lﬁji (Qz QL)

Operator Bounds on A in TeV (¢; = 1) | Bounds on ¢; (A =1 TeV) sl
Re [m Re 4331
(sey*de)” | 98 x10° 1.6 x 10° 90x 105 34x 10 Amg; ex
(Smdg)(Sedr) | 1.8 x 10¢ 3.2 x 10° |69x 107" 26x10°" | Amyg;ex
(e7*ug)” | 12x10° 2.9 x 10° [ 56107 10x10° | Amp: |g/pl.op
(pus)erug) | 6.2 x 108 1.5 x 104 5.7 x 1078 1.1x 1072 Amp: lg/pl. oo
(bry*de)” 5.1 % 10° 9.3 x 10° 33x10r* 1.0x10° Amg,; Seks
(bgrdp)(bedg) | 1.9 x 10° 1.6 x 10° E6x 107 1.7 % HET Ammp.: S
be v#sc)” 1.1 x 16P 7.6 x 107° Amg,
(br 5z)(br5r) 3.7 x 10P L3 x 105 Amsn
(Fer*un)” 12 T1x 15 pp — it

from 1005.3 106 Gedalia Perez
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What we already know about TeV Physics.

— A - — - ~ “
[ i S i Vs \\:{i/
: Considering LHC's discovery reach, anything we find will
| be consistent with these strong flavour constraints i.e. have
a NON GENERIC symmetry structure.
Operator Bounds on A in TeV (g; = 1) | Bounds on c; (A=1TeV) | Observables
Re Im Re Im
(5ev*de ) 9.8 x 10° 1.6 x 10° 90x 100° 341077 Amge: ex
(3pdr)(5zdgr) | 1.8 x 10* 32 % 10° 69x10%* 26x10® Amg: ex
(Eev*ue)® | 1.2 x 10° 2.9 x 10° 5.6 x 10~ 10x 107" | Amp: lg/pl.op
(Epuglerug) | 6.2 x 10° 1.5 x 104 5.7 x 107 ® 1.1 x 10°% Amp: lg/pl. ¢p
(bpdy )2 5.1 % 10° 9.3 x 107 33 x 10°® 1.0 x 107° Ampg,; Syx.
(brdg)(bedg) | 1.9 x 107 3.6 x 10° 56 x 107 1.7 % 10 Amg,; Spx.
(bg s )” 1.1 % 10° 76 x 1075 Ampg
(bz s)(Brsr) 37T x 1 L3 x 107 Amg,
(Feue ) 12 7.1x 1074 pp — tt
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What we already know about TeV Physics.
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Recall SM contribution to meson mixing:

LS

=

Vs el

“

g
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Integrate out your desired NP states/sector

e S e -
Asyr ~ W‘aﬁ Va; (M |(dy v &1 )2 | M) i — C-.:_i (@% +* QL)
Operator Bounds on A in TeV (¢; = 1) | Bounds on ¢;; (A =1 TeV) Observables
Re Im Re fm
(sev"dc) 9.8 x 107 1.6 x 10° 90x 107 34x107° Amig: ex
(5pdz)(5zdg) | 1.8 x 10¢ 3.2 x 10° 69x10% 26x101 Ny ex
(G v*ue)® | 1.2 x 10° 29 x 10° 56 x 107° 10x 10°° Amp: lg/ol.ép
(Cruz)Erug) +3.2 x 10° 1.5 x 104 5.7 x 1 I1x 107® Amp: |lg/pl. ¢p
(br*de)” x 10° 9.3 x 10° 33 x 10°° 1.0 x 10°° Amg,: Sex.
(bgdL)(brdg) LQ x 10° 3.6 x 10° 56 x 10~ 17 x 10° Amg,; Sex.
(Bry*sp)” 1.1 x 10 T6x 107" Ampg
(bgsp)(brsr) 3.7 x 102 1.3 x 10°° Ampg
(Ep P ug ) 12 Ti1x10° | PP —+ 1
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What we already know about TeV Physics.

WV WA YA
LW WA VLA

Vs

\\/
/’\

Considering LHC’s discovery reach, anything we find will

be consistent with these strong flavour constraints i.e. have
a NON GENERIC symmetry structure.

Operator Bounds on A in TeV (¢; = 1) | Boundson ¢;; (A=1TeV) | Observables
Re Re Im

(5pv*dg)* 9.8 x 107 9.0 x 10— 3.4 x 1077 A ex
(3pdr)(5zdgr) | 1.8 x 10* 69x10% 26x10 % Nomge; €x

ff;‘:“i‘_ij: .I-‘-'I‘ 1.7 ll.:F:3 56 ¥ ]_[J_I"— | B ]_i:_T —'U”D: |qI pl. dp
(Epuglierug) | 6.2 x 10° 5.7 x 1073 1.1 x 10732 Amp: g/ pa Op

(B dy )2 5.1 x 107 33 x 10°° 1.0 x 1075 Mg, Sexe
(brds)(bedr) | 1.9 x 10° 56x 107 1.7 x 1077 Amg,; Seks

:}L I"E'*?r"'lj 7.6 > 107—® ._\*?.-Ea
IE?R sr ) (B r Sl | 1.3 < 105 Ampg,

'r;‘."’::"‘2 7.1 x 10 | pp — ft
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A Symmetry Explanation.

Minimal Flavour Violation in an EFT formulation (0207036 D’ Ambrosic. Giudice. Isidori. Strumia)
Restore the SM flavour symmetry: Gg =U(3)” =Sq @ St @ U(1)°

where Sg =S5U(3)q, @ SU(3)y, @ SU(3)p S =SU(3)g, @ SU(3)g,

By promoting the Yukawas to spurions: Y, ~ (3.3.1) ¥, ~ (3.1.3)

MFV means construct SM + NP theories that are invariant under /(3]

So new physics will have the same symmetry breaking pattern in the flavour sector as the SM.

* Trivial implementation : No flavour structure in NF.

* Non-Trivial implementation : Explore allowed TeV scale flavour reps.

Pirsa: 10120028 Page 9/37



What is your BSM motivation?

- O e i e , =

Ciiane — (L H) (I H) — Ii_H' H- 2/27 +dial, HF e Q) — gidpH' Q] +he
+ X

(good) TeV scale X stuff in your paper should:

a) Solve the Hierarchy Problem. Or solve a problem in
someone else’s solution to the HF.

} Solve another compelling problem - some observed anomaly.

l-' ¢) Not already be ruled out by precision tests or simply MFV field '\
" carefully thinking. ontent

Not be too massive or weakly coupled to find at LHC.

e} Be reality
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Historical Examples of Physics
that DOES NOT solve the Hierarchy Problem.
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Flavour Singlet cases

Octet Higgs: (5.

Higgs:

I

Spin 0 - Reminder

Pt

=]

hep-ph/0606172 Manohar and Wise

|'J'_
™
(5]

S (2);

Case . 1SU 2] ¢

SU|3

e

| | P - ¥

EMMREESES<52E R
Lid o L [= L e R B [+ 4] i (s}
[ e j—= J—i e L T = N ¥ |-

3 3
. a: 10120028 2

_ % SU@)b, X SUB)a, \Couples to|  arXiv 09112225 with Amold, Pospelav and M. Wise
G313 g O | ™
(13 ir Qr 2 =
ryon number conservation from
33) dr Qr gauge symmetry. Baryon number O.
133) s i (SN
31.1) wR UH S \/
61D L S v Baryon number -2/3
13.1) dz dn
1.6.1) dp dg / 5 = S
33D dg ug \/ x
3.3.1) dr ug o MNeed lepton MFV to procect
1.1.6) | (_:;;; QE \/ e proton
1.1.3) Q. Q
‘1.1.3) Qr Oz \/ Page 12/37
I.1.6) € = . § Y




Spin 0 - Update

Havour Singlet case: Higgs: 4

| B

Octet Higgs: (3.2

I
e
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I 1 2 12 G13 | & Qs
x| s 2 12 313 i i s
M| | z |-z [33) | da Qr
- - - e b s Early Resuits using Dijet bounds of CMS/IATLAS
IV 3 = 2 (E.33) g SE

o arXiv: 1010.4309 T, Han, L Lewis and Z_ Liu
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VI 6 1 213 (1.6.1) dg dgn ~ Mass bound ~ 0.5 TeV
X 3.1 drp ug
X 6 I 13 3,
X1

Ly
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el

1) dr ug ~ Mass bound ~ 1.9 TeV
&) | @ @

: - - STILL NEEDS A DEDICATED
X} 6 L (L1 QL Qu EXPERIMENTAL STUDY!
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Spin 1/2 - Vector Quarks

ar e 10052185 with Armold and Fornal
see alsg arXpe(l706. 1 845 Grossman,Nir. Thaler Volansioy, “upan

Consider flavour triplet (SU(2) singlet) Vector quarks that mix with the SM quarks:

€% = QpiDQr +dpiDdg + VEiDVE + VEiDVE

) QLHVE + 9.QrHdp + he.|

et & il g
+ [simi Vi dp + komaVEVE + 55 |

&

&
Wl
'I.

Field content and couplings that satisfy MFV: (very similar story for up vector quarks)

ST(3)w= % SU) b, x SU3)g.

case, &f o« | vE | v
‘ - —— Only this one is

1| 0 @Lh 33| a3nlasn :
| } : i{ —— Glashow-Weinberg
| I | (L33) | (LLD (LD |(113)[(13) “FLAVOUR NATURAL".
|H| 0 (L33 (1L33)|(L13) (3D

IV [(LLI)*® (133 El,l,l"l|{i.3.l] (1.1.3)

V (133 GLY) GL3)|(L13}|GLD

Page 14/37
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Spin 1/2 - Vector Quarks

arXie 10052185 with Armold and Fornal
see also ar X706, 1845 Grossman,Mir, Thaler, Volansion Zupan

Consider flavour triplet (SU(2) singlet) Vector quarks that mix with the SM quarks:

£% = QpiDQy +dpiDdp + VEiDVE + VEiDVE

A dird g 4 dizdyd , 4 (VIm]) & ~d S ; |
+ \&im Vi dg +s5m5 ¥V Vg + k3 { = ) QrHVy —gﬂvL}LHs_iR—h.c.;

Field content and couplings that satisfy MFV: {very similar story for up vector quarks)

SU(3)i, < SU3)o, x SU(3)g:
ease s £ | s | V| W
I| 0 | @LD (133)|a3.D|a3n «gl‘;':hz‘f_g‘;iﬂg
I | (133) (LLD (LLD|(LL3)|(113) “FLAVOUR NATURAL".
HL} @ (133 (L33 |113)|13D
IV [(LLD* (13.3) (LLD| (131|113 .h Nos Ficrarchical SM

V| (L33 G113 (313113610 quark masses due to
: mixing for ex..

Pirsa: 10120028 Page 15/37



MFV is Predictive!

It allows you to explicitly solve for the mass spectrum and mixing in these models.

Introduce Rotations: de = U({d.R)d5, dr =U(d. L) d;,
ur = Ulu.R) up. ur = U(u. L) d;.

Vi = U(V.R)Vg'. Vi=UV.L)VZ.

ey = 2 'MD o . iM I:I
Where  L(d, L) goll(d, B) = Y% | Uu, L)' gl B) = Y=
- _
& = s Vo — ( A [r; rrzifi.{__i_d. L) Hf_ff’i";_. R) )
e R g e Y=\ miut(V.L)siU(d.R) milF(V.L)siU(V.R)

Can choose vector quark rotations as this * basis is not an eigenstate basis of an
interaction for the vector quarlc

g . L e ms

Pirsa: 10120028 i 2 Page 16/37




Spin 1/2 - Vector Quarks

arXie: 10052185 wid Armold and Fornal
see also arXped 706, | 845 Grossman,Nir, Thaler Yolansion Jupan

Consider flavour triplet (SU(2) singlet) Vector quarks that mix with the SM quarks:

£2 — Q@QriDQp +dpiDdp + VIiDVE + VESiDVE

£ a __.:_1' F -;.; EFgr: _d L'.'.'r
+ himf Vi dg +ssms ViV + K3 (

0 i
WoL T

[4

) QuHVE + ¢.Q; Hdgp +he.

Field content and couplings that satisfy MFV: {very similar story for up vector quarks)

SU(3)r, x SU3)p, x SU(3)g,

case| & o wd v v
: = T Only this one is
I 0 (LLE) (1 131 | (1L.3.1)
R s e ] Gilashow-Weinberg
| E 133 (LD LD |113)|a13) “FLAVOUR NATURAL™.

m| o (L33) (L33 | (L1 |a3D

IV [(L1.I)* (1.3.3) “:Ll]:{l;’hlj (L.1.3) h Non Hierarchical SM

vV (133 GL3 GL3)|(L13) GLD quark masses due to
— mixing for ex.
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MFV is Predictive!

It allows you to explicitly solve for the mass spectrum and mixing in these models.

Introduce Rotations: de = U(d,R) dj, d: =U(d.L) d;,
ug = U(u. R) uj. up = U(u, L) d;,

Vi = UV RV Vi=UV.L)VE

e 2M ST /2M]]
Where U(d, L) gul(d. B) = Y——2  U(w. L) g lU(u,R) = X—=
£ o
& » d i 1[;_ : m3 U (d. L) erf_ffﬁ_. R)
Lo = g b 0 v T\ mUN(V.L)sSUA.R) mSUT(V,L)sSU(V.R)

Can chocse vector quark rotations as this * basis is not an eigenstate basis of an
interaction for the vector quark:

i = s oY ge iz (M),
( 'L'.;ff;n ) :( 2 _3 ) ( {-,%,, ) where & — V2
 ; / 1 — = L Mo U

£; . 2
Pirsa: 10120028 ~ 4 Page 18/37
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Fun with MFV Vector Quarks

Solving in this way all models, we found one is FLAVOUR NATURAL in each case:

® small diagonal mixing correction of the SM quarks couplings toW.Z

& m3 (M3)7 - Jara my (MY)?
Vers =Vogm (I‘*‘mfg( .HE}E) §(df Zdy) < gg;gg mg : Uff'} .
o 2

e deviation from CKM unitarity only in the diagonal entries of the

of the CKM, so does not contribute to meson mixing
Constraints on model I

ity EG l'.l"fr}
g
ma[GeV]

anluiiniamel

Sl

T L B R R AL e

Pirsa: 10120028 [ -
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Prospects for Discove
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mg|GaV]|

Prospects for Discove

Fesp contours model 1

.77 confours model VI

NLO

Teit

my [GeV]| /& = TTeV | /5 = 10TeV| /3 — 14TeV

332 7 iph | 2rr2ph | 53332 pb
502 1.0 Mpb 401 3pb | 117%pb
o4 |0307 0 pb| 0.56°322 pb| 20702 pb
934 1073 | 82756 03971 pb
gt | 10798 | 177 & q4T38 £

Czakon, Mitow 0811.4119,
NNLO MSTW pdfs and 4 loop

FUNE.
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MFV allows new CP violation

Evidence for an anomaious like-sign dimuon charge asymmetry, DO 1005.2757

7
X‘.-. Ll LT
o 0 B 2 .""
H de Bs,d % X
- Hint of a new CP violating phase?
j\:"—'—‘" — N
b e b i3
Ml agr, e N’;_—i_—i- Nb__ E}
0 = —(9.57+251+1.46) x 103,
AN, — (Ao Mt
-0.01

Not just one isolated measurement off by 3.2

_-Dﬂﬁ;’ .lzf._nwst'_L ‘ New phase in B; ; also hinted at by:

0.02-" StandardM{:de}
'_BFaﬁ"UW-A * Correlated B(B — ~26

“==DO B.>D, u e

— » Preliminary o long standing consistency issues in penguin

k-
-0.03
Cmnhinaﬁm

028II- | IIEI *ll i

-0.04 -0.03 -0.02 001 0 ﬂ.ﬂl

Pirsa: 10120

Lunghi & Soni 08032%34%




Prospects for Discove

Fej7 contours model | o.¢7 contours model VI

M-

il

| = 7|
: 10 /b
m_

A PR I A i

s — —

= 0.1 ph =
=, mer i &
S i £
1 ph H
wa - H
10 ph H

L0
my [GeV] \/5 — 7TV | /3 =10TeV!/s =14 TeV
332 *pb | 272 b | 5373 pb
+1. +3 using analytic NLO results of
502 | 1.0°%5pb | 4072 pb | 1175 pb s
704 |0.16°0% ph|Da o pb| 20052 pb PR - -
Pirsa: 10120028 934 1073 fb Sﬁﬁg b |0 39_{].‘1 pb Page 23/37
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Fun with MFV Vector Quarks

Solving in this way all models, we found one is FLAVOUR NATURAL in each case:

ima [GeV)

AN

Pirsa: 10120028 | -

® small diagonal mixing correction of the SM quarks couplings to W,.Z

Verxu =Vogn (I +

m;_g(M 2)i

1‘!’

)

5(d” Zdy)

m ma { ng}z'

mZ  v?

® deviation from CKM unitarity only in the diagonal entries of the

square of the CKM, so does not contribute to meson mixd
Cmst:mﬂ&nnﬁd&lﬂ

Constraints on model T

] | e——

HE — (W) (FW)

B A e et b it e

g [GeV]

.1 S 3
f .

L i

l i

o ;
100 - 1
| |

1 1

1 1

280 - =
b i

E 1

[ |
- ¥
- :

L i

1 .
wat +
| i
fEy + jets |

200 - -+
T —p——— T

= 3

1
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Prospects for Discove
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Prospects for Discove

Fesp contours model I

. |
I

g |GaV]|
g

mm/ |

ma|GeV]

g7 contours model VI

ET-.—J_-IF

my [GeV]| /5 =TTeV | /s = 10TeV /s = 14 TeV

332 0 3ph | 2 ph | 532 ph
502 10723 pb 4015 pb | 11T%phb
704 0.1079% pb| 056732 pb | 2.07%2 pb
934 103 | 3272 ® 03927 pb
1I8F | 16796 § 1377 & ]4738 o

using armlytic NLO results of
Crakon, Mitow 081 [£119,
MNMLO MISTW pdis and 4 loop

FUnMng.
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MFV allows new CP violation

Evidence for an anomalous iike-sign dimuon charge asymmetry, D0 1005.2757

E‘E Hint of a new CP violating phase?
NN
| e oo 0Ny b
0.01 agrL. NN
= = —(9.57+2.51 +1.46) x 103,
AL, = (310705%) x 1074
-0.01°F

Not just one isolated measurement off by3.2¢

-EDo A, by New phase in B, also hinted at by:

- = Standard Modeb
-0.02° . B Factory w.a

'- ® Correlated B(B — ~ 26
:’-MB!—}DS “h“‘\ ( T v) anomaly o
003 - Preliminary » long standing consistency issues in penguin
Combination extractions of sin(23)

Pirsa: 10120028 , , | . . , . gl e oo o JEEEIEREE |

e by
-0.04 -ﬂ.lB -0.02 -0.01 0 9.01

Lunghi & Soni 0803:%34%



Can MFV field content explain this?

The giobal fitting team CKMfitter (arXiv-1008.1593) argues there is a global ~ 30 anomaly.

i | L M, — (M;,) el I+ A, E‘jl‘:rq '
For it to be consistent with the pattern 12 = (Mg, , hq

of deviations it should be a correction of

he =0255 20, =180+ 634

the form:
arXiv:1008.1593
Considering spin, scalar exchange operators a good bet:
- * vN2 SM (fa, p_a T8 B, ot e
H.g — LH,.? Vs ) C7 7 (B a} ’51 Tudy) T '-.I.;.q Vis) Tm&@f 5‘_qu£1
= y 2, 5 ( CNF(m,) ) n
an e == e
: 8AZ \ C5M(m,) } 1

In terms of mass scale, fitssay A ~ 13/0.2/h; TeV  within MFV framework.
arXiv:1006.0432 Ligeti. Papucci.Perez. Zupan

WWhat is a simple MFV way this could come about?
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MFV Two Scalar doublet model

arXiv: 009281 3 wath M. Wes=
see also arXn: [07.57F] Buras.lsidort. Paradis:

£y — 5 g2 Qr; H + d% g5 :Qr; H +ag ¥, 1 Qr; S+ d% Y,2Qr;S" +he
= - 23
Second Scalar doublet S I = ( [ QE . 6\ 1 oy ) :
| 5 [ ! T

Here: }{-' i — W% ;: "M% pi\9u E\GU) | T

}_D . — Mpép; t7p gD“a‘:_[i;{,_-'_-': T | g.-'_'jit._ = S

Recall Yukawas are spurions in MFV: ger — Vo gur ) Q- g9p — Vpap I,

) 2
oo
RTE v For / % f‘."?f
Then: Cooimy ) = (Mp)” =7 =
= \ gt ‘.,I_ £ |
5.5, 3
sd s g
Pirsa: 10120028 A | Page 29/37
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Pheno Issues

Avoid a light neutral state:

m [Gev |

g

i}

g !
Ll o e s I—I'T"'_

ML

L o5
FIG. 1: Mass of Sr ischid) and Sy (dashed) as a function of
i for fimed Az. The upper (bloe curves) are for Az =1 the
ower { black) curves ar=for d: =05

Enhanced couplings to b quarks preferred.

Pirsa: 10120028

Page 30/37



MFV Two Scalar doublet model

arXie [D09281 3 with MWise

see also arXiv: 007 5791 BuraslsidoriParadis:
Ly — dno UL Htdpey' QuH +apY,; . Qr;S+dg¥,.Qr;S" +he
o F
Second Scalar doublet S = ( QO QBN /. /D ) -
| F l Wl

Here: }.f-'} — W 9y —TE{'J._- ; tJr .; ) o -

E_D i — "ND%p;tMp9p ,."|J,rr ~ (grr) e

Recall Yukawas are spurions in MFV: iU U ¥g- g 9p Vg

) =
-— R X f ¥ ?;ri' : 45 1 r‘r'll._-I 1
-]-h'erl+ f_r-'\‘: M) — s il : = i
= - - FERS \ ot i
\ L 'l.:; I
e ;
5.0 5 of
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Pheno Issues

Avoid a light neutral state:

Masx of Sz and S;

g
AL L L
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m [Gev |

g

L 0

§

[ =]

1

[
e
ch.
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&

i
FIG. 1- Biass of Sy isohd] apd Sy (dashed} a5 a function of

i Ior fized Az. The upper (bloe curves) are for Az = 1 the

lower (bBlack) curves are for A =05

Enhanced couplings to b quarks preferred.
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Pheno Issues
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Induces Weinberg CP violating operator with Wilson coefficient:

s _grg: for gy €47 o = - GF__" - [ £

e )
= &

Using NDA this gives for the Neutron EDM:

1TeV\"
L I - e e F Fae P 1 B v eV 2 —20
dn ~ 2lmimnp +nunp +Monp” Mo np + - | flmg g ) ( ) |

Quite a bit bigger than the experimental bound of d,, < 2.9 x 10

Especially if the b Yukawa couplings are enhanced 17, ~ 5.7 77, - -- < 107~

Pirsa: 10120028

Can MFV also do this with symmetrv and avoid this parameter tuning? YES.
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MFEV Two Scalar doublet model

ar X 009381 3 with M Wise
see also arXn: [007.579] Buras.lsidors. Paradis:

.f_:ﬁ_.' = i'{,qur-' (_) H—*I RI9D J{_Q HT + } {)f_ —.rf,_i} - _}I ST +he
= . 3 :
Second Scalar doublet S S = ( [ QO . o0 ) :

Here: }r — T H —f’fr-fJ ; (€ r-"'; S ) -
Ypi: = mp8p; tpop pller) T (ev) i +- -

Recall Yukawas are spurions in MFV: g — Vu gu V. 9p —Vpap Vg,

T

3. 3
= . = = -
= Th NE v 2 Namg
e O im)=(np)’ : e
——— - mE — 2ot
5.5, ' =
5.4 5
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Pheno Issues

b R b B b ~
— e == = S e
- 3 i
Induces Weinberg CP violating operator with Wilson coefficient:
(—}G == 9’% f_;. 1 I i i G.-:u i p CTL:. - G- Ner-
Calms) = _ET‘:“:"??' o+ 1500 _ rr ;'}F-T A '??E'r-}? =BTy ( e ) Frm> rT?E_
= X 6 m_ B ol
Using NDA this gives for the Neutron EDM:
F = "
_ ) o 1 TeV\"~
- = - & ™ Fo i T I = i 3 \ —
dn. ~ 2kmini-np +mynp +nonp” +aonp + - [f(mg /my, ) ( ) L
: ) = MM
Quite a bit bigger than the experimental bound of d,, < 2.9 x 107~

Especially if the b Yukawa couplings are enhanced 77, ~ 5. 7.7, --- < 107°
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Can MFV also do this with symmetry and avoid this parameter tuning? YES.



MFV to the Rescue.,Again.

If the Second Scalar doublet S transforms as (1.8.1) then

all the effective up quark couplings are suppressed by w ~ 10

Basic Pheo goes though the same and the pheno bounds are dealt with
by MFV symmetry!

Wilson Coefficient in this case:

r
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Pirsa: 10120028

Summary

Considering LHC's discovery reach, anything found will be consistent with flavour
constraints.

The NP flavour problem can be deait with a simple symmetry, MFV, so that
NP flavour violation follows the same pattern as the SM flavour violation

Field content of this form is being classified and studied to explore a
possible TeV scale MFV sector. Spin 0, Spin 1/2...

MFV does allow flavour universal NP CP violating phases.

MFV direcdy leads to simpie models chat can explain anomalies like the D0 dimuon
asymmetry anomaly. if it is confirmed.

You might find some of this stuff. Good to know what it is and how to look for it/confirm it.
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