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Outline

|. Status of the top quark forward backward asymmetry A%EB (& charge asym)

2. Status of the SM calculation of A%?B

3. EW Sudakov logs & large invariant mass observables

4.The refined room for new physics

5. Models that are (initially) flavour symmetric and A%EB :




Status of the top quark forward backward asymmetry

DISCLATIMER

Subject to change: Moriond talks (now basically - or next friday)

Friday afternoon Top Physics, YSF4

Sandra Leone Top production {(asymetry, single top, Vtb) at the Tevatron
German Rodrigo ttbar asymmetry in the standard medel and beyond
Viatcheslav Sharyy Top properties (mass, width, spin correlations) at the Tevatron
Pedro Ferreira da Silva Top physics in ATLAS and CMS

Young Scientists Forum -4-

U>0uU - 1Uiud Ul DIYyWCCIL [ DIUSSCL) 10D YUdIK IVIdSS IVICASUTTIIICILS dt ule e
10:10 - 10:30 Coffee Break
10:30 - 10:45 David Mietlicki (Michigan) Measurements of Top Quark Properties at the Tevatron
10:50 - 11:05 Alison Lister (Geneva) Measurements of Top Quark Properties at the LHC
11:10 - 11:25 Ben Wu (Baylor) Single Top Production at the Tevatron
11:30 - 11:45 Rebeca Gonzalez Suarez (Brussel) Single Top Production at E. =7 TeV
Structure function, Spin, Diffraction, Forward physics session
17:00 - 17:15 Denys Lontkovskyi (DESY and Kiev) Proton structure measurements at HERA
17:20 - 17:35 Mikhail Kapichine (JINR) Diffraction and QCD precision measurements in ep scattering at HERA
17:40 - 17:55 Mariusz Sadzikowski (Cracow) Evidence for the higher twists effects in diffractive DIS at HERA
18:00 - 18:15 Martin Hentschinski (Madrid) Unintegrated sea quark at small x and forward Z production




Status of the top quark forward backward asymmetry

| have ~900000/c ~ 0.000300208 s in the worse case scenario.
(modulo those superlummal neutrino tendencies under the alps)
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Status of the top quark forward backward asymmetry

Basic idea of what is being measured:

ﬁ&z 000>
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(d)

(c)

— 1300 events with 5.3 fbA-1|




Status of the top quark forward backward asymmetry

However, the case for the A%tB excess persisting is pretty strong.

Excitement sourced out of:

R

{1 parton - level

CDFdatas3imh

normalization by
NLO cross section.

¥

450 GeVic” i‘{_._.

Evidence for a Mass Dependent

Forward-Backward Asymmetry in
To uark Pair Production.

arXiv:1101.0034 - 188 citations!
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Status of the top quark forward backward asymmetry

Az DO 0.9 fb™
DO 4.3 fb”
DO 5.4 fb™
DO (m,;<450 GeV) 5.4 b~
DO (m,>450 GeV) 5.4 fb™'
{f parton - level DO (IAy|<1) 5.4 fb_:
CDFdata 53 b DO (JAy[>1) 5.4 b~
— 1 NLOQCD

Excitement sourced out of:

.

A; CDF 1.9 fb™
CDF 5.1 fb™" (dilepton)
CDF 5.3 fb™"
CDF (m, ;<450 GeV) 5.3 fb™
CDF (m,;>450 GeV) 5.3 fb™
CDF (JAy|<1) 5.3 fb™
CDF (jAy|>1) 5.3 fb™

A CDF 1.9 b~
CDF 3.2 fb™"

450 GeV/c® M, 1
CDF 5.3 fb"
a CDF (m,;< 450 GeV) 5.3 fb™'
-1
Kuhn & Rodrigo’s 1109.6830 CDF (m, ;> 450 GeV) 5.3 fb

Al CMS 1.09 fb~
7 C
Do we have a problem! a7 OMS 1 00 b

(normalization by LO xsection) A ATLAS 0.7 fb™




Status of the top quark forward backward asymmetry

Az DO 0.9 fb™

‘ DO 4.3 fb™
recConsStruction DO 54 fh~!

0 (m,;<450 GeV) 5.4 b
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Status of the top quark forward backward asymmetry

Az DO 0.9 fb™

, DO 4.3 fb™
reconstruction DO 54 fh~!

0 (m,;<450 GeV) 5.4 fb
0 (m,7>450 GeV) 5.4 b~

Excitement sourced out of:

11 parton - level

= I
CDFdata53th

=== 1 NLOQCD
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CDF 5.1 fb™" (dilepton)
CDF 5.3 fb™"
CDF (m, ;<450 GeV) 5.3 fb™
CDF (m,;>450 GeV) 5.3 fb™
CDF (JAy|<1) 5.3 fb™
CDF (jAy|>1) 5.3 fb™

Az CDF 1.9fb™
CDF 3.2 fb™
CDF 53 fb™"
CDF (m,;< 450 GeV) 5.3 fb™'
CDF (m,> 450 GeV) 5.3 fb™'
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Status of the top quark forward backward asymmetry

Other recent data flow: .04 fbA-1 of data from T. Lari, INFN Milano, ATLAS at the
NPKI launching workshop: Top physics and electroweak symmetry breaking in the LHC era Feb 27,2011

00.15 - .
- | ILm_ 104’  ATLAS Preliminary

0.1 <@ Untcised dats

Ac = —0.018 = 0.028 (stat.) = 0.023 (syst.) MCENLO

and

Ac = —0.053 = 0.070 (stat.) £ 0.054 (syst.)
for my; < 450 GeV,

Ac- = —0.008 = 0.035 (stat.) £ 0.032 (syst.)
for mu; > 450 GeV.

Atlas - pending paper.
> 450
m. [GeV]

Sensitive to very forward models as charge asymmetry measures rapidity spread.
LHC

Recall: /e L -
do/dy: basic idea q from valance, antiq from sea.

do /dy. / q more boosted, t along q less central.




Need the SM ratio estimated as accurately as possible

What is state of the art?

_ SSM _  SM .
_ ZF B__ s Known to leading order: O(q))
FB SM SM
Or" + 053

First complete calc Kuhn&Rodrigo
hep-ph/9807420 building on Halzen et al, (97 — QQ9)
and Berends et al for muon asym.

Known to NLO O(Oé:;) , also known is the
effect of NLL and NNLL soft gluon resums on

the total cross section

nason,dawson,ellis,beenaker,kuijf,neervan,sith,czakon,mitov,,manga
no,ridolfi,moch,uwer,langenfeld,beneke,falgari,schwinn,aherns,ferro
glia,neubert,pecjak,yang,kidonakis,cacciari, etc etc

Stand out state of the art now for inclusive total cross section

based on NLO +NNLL resum:
- Czakon, Mitov, Sterman http://arXiv.org/abs/arXiv:0907.1790
- M. Beneke, P. Falgari and C. Schwinn, arXiv:0907.1443 [hep-ph].
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Need the SM ratio estimated as accurately as possible

What is state of the art?

;oM — oM How should we normalize?

FB — oM 4 5SM LO/LO or LO/NLO or LO/NLO+NNLL?

: It is no good to try to stop knowledge
People are difficult to govern | from going forward.

because they have too much Ignorance is never better than knowledge.
knowledge. -Lao-tzu -Fermi

™,
| ?;»* é

. b -
o,
T
A
2
:
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Need the SM ratio estimated as accurately as possible

What is state of the art?

;o opt—opM How should we normalize?
B gsM y 55M LO/LO or LO/NLO or LO/NLO+NNLL?

Norm makes a BIG difference:

4H_ y t
£ . » < 2! y
- 11 parton -level - 11 parton -level

CDFdataS3 ' CDFdata 53"

04 =  NLOQCD 4 = I NLOQCD

* Theory is moving
arXiv: 1201.3926

Manohar & Trott

latest number

13



Need the SM ratio estimated as accurately as possible

What is state of the art?

_op —op” How should we normalize?
oM 4 oM LO/LO or LO/NLO or LO/NLO+NNLL?

Norm makes a BIG difference:
A

1t parton - level - 1 parton -level
CDFdataS3h CDFdata53

.

0.4 == #NLOQCD 4+ == #NLOQCD
Theory is moving
* a bit-not enough
arXiv: 1201.3926

Manohar & Trott

latest number

M,

Changes - NLO Vs NLO+NNLL norm, more erd order EWV, Sudakov

13



Recent Progress in the SM calc of A%/,

Fixed order EVV calculations have been refined:

Kuhn and Rod rigo hep-ph/9807420, similar class of diagrams in fixed order EW: x 1.09 for EW

and lots more....
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Fixed order EVV calculations have been refined:

Kuhn and Rod rigo hep-ph/9807420, similar class of diagrams in fixed order EW: x 1.09 for EW

Holik and Pagini hep-ph/1107.2606, more fixed order EW: x 1.22 for EW

',:____'
q td Nt
_Q,Q_ZQ.,'—___;;---'
Y

and lots more....




Recent Progress in the SM calc of A%/,

Fixed order EVV calculations have been refined:

Kuhn and Rod rigo hep-ph/9807420, similar class of diagrams in fixed order EW: x 1.09 for EW

Holik and Pagini hep-ph/1107.2606, more fixed order EW: x 1.22 for EW

MCFM number LO/NLO used by CDF (high bin): 8.8 == 1.3

Ahrens,Ferroglia,Neubert,Pecjak,Yang Ar[7]
1106.6051 (high bin): 47.5115

MSTW | CTEQ |NNPDF
NLO 10.8712110.4729]10.9797
NLO+NNLL|11.1737(10.8717[11.4713

Pagini Holik 1107.2606 LO/LO + EW (high bin):  12.77

Kuhn/Rodrigo 1109.6830 LO/LO + EW (high bin): 12.8 4




Recent Progress in the SM calc of A%/,

Fixed order EVV calculations have been refined:

Kuhn and Rod rigo hep-ph/9807420, similar class of diagrams in fixed order EW: x 1.09 for EW

Holik and Pagini hep-ph/1107.2606, more fixed order EW: x 1.22 for EW

MCFM number LO/NLO used by CDF (high bin): 8.8 -

Manohar and Trott arXiv:1201.3926 (high bin):
Bin [GeV]

2 m,;, 1960)
[2 Myi, 450]
(450, 900]

LO/LO + EWS /
FO EW to add

LO/NLO+NNLL(Neubert group) + S (~0.5 double count)
| 7




Status of the top quark forward backward asymmetry

. y o)
The bottom line: A%, = “£

NP-SM interference + NP2
can be either sign.

\ Smoking gun for new physics

interference!?

arXiv: 1102.3374 - Phys.Rev.Lett.107:012002,2011.

Grinstein, Kagan, Trott, Zupan
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Status of the top quark forward backward asymmetry

. y o)
The bottom line: A%, = “£

Update on > 450 GeV

-0.6

0 -os o0
arXiv: 1102.3374 - Phys.Rev.Lett.107:012002,2011. F
ONP /OsM

Grinstein, Kagan, Trott, Zupan update with the discussed modifications.
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EVV Sudakovs and 4%/,

Manohar and Trott arXiv:1201.3926, Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

Sum terms of form: (a/ sin® Oy )™ logmgzn(s/M‘%V,Z)
these logs appear in the fixed order EW expansions order by order and are big!




EVWV Sudakovs and A%f,

Manohar and Trott arXiv:1201.3926, Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

al? Y
oLt o’ o®L? o’L o order by order in fixed
a6 order calculations

\

Formalism used here for SM EWS (EW Sudakov) corrections developed by:

Fuhrer Kelley Manohar and Golf.

in arXiv:0709.2377, arXiv:0712.0396, arXiv:0806.1240,arXiv:0905.1 141,
arXiv:0901.1332, arXiv:0909.0947,arXiv:1003.0025, arXiv:1011.1505




EVV Sudakovs and 4%/,

Manohar and Trott arXiv:1201.3926, Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

order by order in fixed
order calculations
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EVV Sudakovs and 4%/,

Manohar and Trott arXiv:1201.3926, Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

order by order in fixed
order calculations

\

Missing: higgs effects in three loop cusp anom dimension + a 2 loop matching.




EVV Sudakovs and 4%/,

Manohar and Trott arXiv:1201.3926, Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

order by order in fixed
order calculations

\

Some overlap with fixed order EW calculations, which we estimate to be ~0.5%

NOT the same as fixed order! (but can be combined)

As we head out to larger \/_, resums of these terms are absolutely required.

It turns out that for ratios like A% - there is a smaller EWS correction due
to a partial cancelation.




EVV Sudakovs and 4%/,

Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

All that work and theory technology for a 5% effect!?




EVV Sudakovs and A,

Sum LL, NLL, class of NNLL EW Sudakovs: x 1.05 for SM EW

All that work and theory technology for a 5% effect?

*  But waitl,
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EVV Sudakovs and A,

If this is NP. where else should we see it!?

dO.JJ
dMJJ

da.tf

— &
thf

At large invariant mass you should see something.
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Preliminary Vs = 7 TeV
! ! LI B l I LI I ) l l LI B ) ]
—»— Observed
| QCD background estimate
WSS 1t simulation
2(1 TeWc}c: 4.5 pb
- Z'(1. STeWc Ja=0.59 pb
Z(ZTOWG)G 0.1 pb
- 2'(3 TeVic’) o = 0.014 pb

500 "1000 1500 2000 2560 3000 3500 4000 4500 5000
Type 1+1 tt mass (GeVic?)

— —_
22

# of Events / 100 GeV
>

U

CMS, 4efb'

Type 1+2 mass

Prellmmary is=7 TeV

N

500. 1000 1!)00 ZOOO 2500 3000 3500 4000 4500 bO(JO

0
. <
- % Lo
..y A ,:';7
L .

T L I T
—a— QObserved
| | QCD background estimate _

B simulation
-e-e-o- Z'{(1 TeVic*)a = 4.5 pb

v Z2'(1.5 TeVic?) o = 0.59 pb
-------- Z'(2 TeVic®)a = 0.1 pb

Sde L.a-n--

Type 1+2 tt mass (GeV/c?)

latest from CMS - Eva Halkiadakis Jan 31 CERN CMS PAS-EX0O-11-006




tt d(f‘]‘]

EW Sudakovs and Aif, & 29" &
d My dMyj;

At large invariant mass you should see something in the ttbar spec.

Defining simple correction
factors to put in the EWS’s Bin [GeV]
(exponential corrections):

(50, 3000]
350, 3000]
QCD+EWS 150, 250]

R, = Itt 56 :250, 500:

0,7 350,500] | 0.98 | 0.98

500,750 | 0.97 | 0.97

Corrections for LHC7/14 production 750,1000] | 0.95 | 0.95
are given by: 1000, 1500] | 0.94 | 0.94
1500, 2000] | 0.92 | 0.92
2000, 2500] | 0.90 | 0.91
2500, 3000] | 0.88 | 0.89
(3000, 3500] | 0.87 | 0.88

arXiv: 1201.3926 7TTeV 14 TeV
Manohar & Trott

If these SM corrections are
neglected then one could CANCEL
the effect of NP on this spectrum.
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n t JJ
EW Sudakovs and A%, & 29" g 4o
d My dMyj;

At large invariant mass you should see something in dijets.

We calculated the EVVS corrections e ZIMP/g*
. 4 44
for all 2 — 2 processes in QCD 5 B

From QCD and Collider physics
Ellis, Stirling, WWeber

: 32 P44 8844
If these SM corrections are 7 ta 3 #

neglected then one could CANCEL
the effect of NP on this spectrum.
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n t JJ
EW Sudakovs and 4%, & 47" g @0
d My dMyj;

Correction factor for LL + NLL + NNLL SM EVV Sudakovs

— 10

Tevatron EWVS correction to dijet
Invariant mass spectrum
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EWV Sudakovs - neglect at your peril!

The effects go in the same direction and combined impact is
even bigger.

Type 1+1 mass
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EVV Sudakovs

DISCLATIMER?

What about real emission? Good question.

More inclusive observables usually have sudakov effects cancelling
against real emission. There is a theorem!

In non-abelian theories if you can (have to) distinguish the initial
and final states in the multiplet you get bloch-nordsieck violation.

Pdf’s matter. Even if the final state is inclusive -the initial flavour
weight is a weighted broken sum.

More needs to be done to add in other EWYV, the sudakov
effect is this order though - there is a suppression of the tail.
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Flavour Symmetric Models

In the SM, there is a well defined sense in which flavour symmetry is restored.

Loy = LSE +99ab H e Q) —%/ dy H' Q) + h.c
0 0

Technically you can think of the Yukawas as symmetry breaking spurions:

g7 ~(3,1,3) g7 ~(1,3,3)

NO CLEAR EVIDENCE FOR OTHER SOURCES OF FLAVOUR VIOLATION.

Reach of flavour physics such that what we can find at LHC is strongly flavour
constrained.

Paradigm |: Hierarchy problem to model. Then tune your model to deal with
constraints. Fine & depressing.

Paradigm 2: Start from a flavour symmetric point. Do EFT.




Flavour Symmetric Models

S -channel interference with a gluon exchange has to be a vector,
colour octet. A massive vector octet in the S-channel is problematic

CDF Il Preliminary

Large s channel resonance feature missing.
—— SM Expectation 100

_} SM Uncertainties

o CDF I Data,‘[ L=27fb"

-
o
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e Typical s channel effect, width dictated
Unfolded M_[GeV/c?] by decay of vector field to quarks.

o

arXiv: 1108.4027 Grinstein,Kagan Trott Zupan,
Measurement arXiv:0903.2850 CDF collaboration 2.7fb_1

t -channel interference, or s and t channel requires flavour safe off diagonal
couplings. Favour symmetric fields can do this.




Flavour Symmetric Models

Interesting flavour symmetric field ex: Vector (8;1)¢ and (8,1,1) under Gr

This field is interesting as it has s and t channel contributions to A%,

>
%)
S
S~~~
S
3
S

800 1000 1200 1400
M, ; [GeV]

Parameter choices (M, /ni;n33,mi3,I'v/M) of: (300,1,1.33,0.08)
1102.3374 arXiv: 1108.4027 Grinstein,Kagan Trott Zupan, (1200,2.2,4.88,0.5) = = — —




Flavour Symmetric Models

Interesting flavour symmetric field ex: Vector (8;1)¢ and (8,1,1) under Gr

This field is interesting as it has s and t channel contributions to A%,

With acceptance corrections - better!

100
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S~~~
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S

800 1000 1200 1400 0.01
M, [GeV]

Parameter choices (M, /ni;n33,mi3,I'v/M) of: (300,1,1.33,0.08)
1102.3374 arXiv: 1108.4027 Grinstein,Kagan Trott Zupan, (1200,2.2,4.88,0.5) = = — —




Here are 21 Flavour Symmetric options

(That are not flavour singlets.)

SU(3). SU(2), U(1)y SU(3)y, x SU(3)p, x SU(3)q, Couples to - (1)y SU(3)u, x SU(3)p, x SU(3)q,  Couples to
1.8 1 (1,1,1) dr ~* dg (3.1.?) Qr
1.8 1 (1,1,1) iR " up (3.1.34) in QL

) (1.3.3) QL

1.8 (1,1,1) Q" QL (1,3.3) QL

1,8 (1,1,1) QL " Qr ,. -4 (3.1.1)

1,8 (1,8,1) dp " dg -4 (6.1.1)

1.8 (8,1,1) ip " ug : : (1.3.1)

1,8 (33.1) dr" up (1.5.1)

1,8 (1,1.8) QL™ QL .

_ (3.3.1)

.8 0 (1,1.8) @7 Qe (1,1,6)

3.6 -1/6 (1,3.3) dr " QL - : (1,1.3)

3.6 5/6 (3,1,3) ar Y QS 3 ; (1.1.3)

(1,1.6)

(3.3.1)

arXiv:0911.2225 arnold,posleov,trott wise
1102.3374 arXiv: 1108.4027 Grinstein,Kagan Trott Zupan,

Lots of options as generically they have the right symmetry structure.

(1.1.1)

Just phenomenological models for AFB ! How does that solve the hierarchy!?

We are all worms, but I do believe I am a glow-worm." -- Winston Churchill
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Flavour Symmetric Models

Constraints on the tree level couplings to quark bilinear growing stronger....
But AFB required couplings can still be accommodated with flavour splitting.

S¥ Mass|TeV M;; LHC M;; TeV x LHC x|Syt Mass|TeV M;; LHC M;; TeV x LHC x
300 1.0 - 1.2 1.1 300 0.3 - 04 05
500 1.2 n.b. 0.5 0.9 500 0.3 2.2 02 05
700 2.0 0.7 0.7 0.6 700 0.6 0.2 02 02
900 2.5 0.3 0.6 05 900 0.7 0.1 02 02

Z channe!/

models

1100 | 28 04 05 06 | 1100 | 14 o1 02 o1 M constrants
1300 | 40 0.5 13 06 | 1300 | 16 01 07 0.1 coeaker dite

1500 | 60 06 16 03 | 1500 | 18 01 08 0.1
1700 | nb. 06 18 05 | 1700 | 20 01 08 0.1
1900 | nb. 06 20 04 | 190 | 26 01 09 0.1
2100 | nb. 07 21 06 | 2100 | 30 01 10 0.1

o S L(a’dlé ovsS

TABLE V: Approximate upper bounds on the couplings of the scalars Sy, Syy to light quarks due to the measured
dijet invariant mass spectra (labeled M ;;) and angular distributions (labeled x) at the tevatron and LHC, as explained

in the text. The masses correspond to the scalar field flavors S§; and S{;7=22='2. If no bound is determined we denote

this with “n.b.”.

arXiv: 1108.4027 Grinstein,Kagan Trott Zupan,




Flavour Symmetric Models

Some typical vector constraints from dijets.

11, VI, VI,
TeV M;; LHC M;; TeVx LHC x|TeV M;; LHC M;; TeV y LHC x|TeV M;; LHC M;; TeV x LHC x
300 | 04 i 09 17 | 06 i 14 22 | 06 i 17 14
500 | 04 08 03 13 | 04 09 04 15 | 05 1.0 05 14
700 | 04 08 03 09 | 04 10 05 10 | 05 L1 06 12
90 | 03 03 02 07 | 05 03 03 09 | 06 03 04 10
1100 | 04 03 04 08 1.1 04 06 10 1.3 05 08 1.2
1300 | 0.7 05 L1 09 1.0 0.6 16 12 1.2 06 16 1.2
1500 | 2.7 05 26 09 | 48 0.6 43 LI 3.4 07 31 12
1700 | 4.0 05 35 12 | 64 07 57 16 | 48 0.7 41 16
1900 | 5.3 07 44 10 | 77 09 65 13 | 6.l 08 48 14
2100 | 65 08 52 14 | 88 1.0 72 18 | 78 08 56 1.8

TABLE VI: Approximate upper bounds on the couplings fy of the vectors Il;, VI, and V' I, to light quarks, due to the ¢ channe/

measured dijet invariant mass spectra (labeled M ;) and angular distributions (labeled x ) at the Tevatron and LHC, as rodels

explained in the text. /\ZU ConSTrant:

arXiv: 1108.4027 Grinstein,Kagan Trott Zupan, a)ed/ée/‘ dute
Yo sSwdakovs




do (¢5)/dM,;

do ((F)/dM, ;

Flavour Symmetric Models
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arXiv: 1108.4027 Grinstein,Kagan Trott Zupan,




Flavour Symmetric Models

Vector VIII;, VIII,

T T T T T T T T

Vector VIIIs, VIII,

g 0.6}
F == Vector VI :

=§= Vector VIIL, . 0.4t N l‘“t‘fl@é.:

02 L U ]

Vector VIIL, ]

i

/d|

do (tt)
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arXiv: 1108.4027 Grinstein,Kagan Trott Zupan,
FIG. 9: Predictions for do/dM,; and Arp for a set of vector models, IV o, VIs o, VIIIs 0,7 Xs , fixing my =500

GeV (except for VI, where my =350 GeV, and using flavor breaking choices for couplings to quarks;
(v foft, fqt) = (0.1,0.3)IVg; (0.1,0.3)IV,;(0.55,1.3)VIs; (0.55,1.3)VI, and (m1,1m2) = (1.4,—-0.4)VIII;; 40




Flavour Symmetric Models

We recently checked EWPD for the vectors. Flavour 8’s can impact Higgs
searches dramatically. £t = —3Tr (VS Aq) H'D*H,

L

[ vs mg Cases VI, VIOs B ve mz Cases VI3, VIOs

-
-
-
—

| ST RN Y Y T SN TR TN TN T SN SO T |

mh = 115 GeV . : mh = 140 GeV |

1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 00 1 | 1 1 1 | 1

200 400 600 800 1000 L1200 200 400 600 800 1000 1200
my [GeV] ms [GeV]

arXiv: 1110.5361 Grinstein,Murphy Trott

Heavier Higgs more consistent with the data... oé/fgaz‘ory qgs effects 4



Collider constraints closing in

Problem with the dijet constraints is unknown normalization parameters.

Constraints based on gauge couplings lead to direct mass bounds.

This search at LHC has got to be done, we should look for
coloured fields with kinetic terms.We didn’t at the tevatron.




Collider constraints closing in

Problem with the dijet constraints is unknown normalization parameters.

Constraints based on gauge couplings lead to direct mass bounds.

g8 > SS (3,6)

FIG. 13: Production cross sections of g g — S .S for color triplets (red left), sextets (blue left) and octet (grey right)
scalar field S. We show o, ¢ = o /dim[F] for a single flavor. We use MSTW208 pdfs and the PDF error bands shown

are defined by taking & = [2(2ms), (2ms)/2]. Details of the calculation are in the Appendix.

arXiv: 1108.4027 Grinstein,Kagan Trott Zupan,




Collider constraints closing in
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. N T R T Pair-Produced Dijet Regonanceg
* f ' Observed Limit (95% CL)
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Figure 6: The observed limit on the cross section times branching fraction times acceptance
for pair production of dijet resonances (solid black curve), and the expected limit (dot dashed
curve) and its 1¢ and 2¢ variations (shaded), are compared with the theoretical predictions for

the coloron model (red curve). We exclude at 95% C.L. pair production of colorons with mass
M(C) in the range 320 < M(C) < 580 GeV/c?.

Watch these studies - things are on the edzge of discovery/being ruled
out that are coloured associated with A% p that are flavour symmetric.




Conclusions

The current experimental status of A%tB remains very interesting.

Updates today at Moriond will reset the discussion on models.

People have been trying to explain deviations that were TOO BIG.
This became clear when you studied related spectra.

The SM calc has been refined upwards. EW Sudakovs lead to a slight
enhancement. EW Sudakovs open the widow for NP a bit wider.

The flavour symmetric effective fields have a shot! A good one.

The new data will lead to N more papers, where N is a large number.




