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Bestest Little Higgs

e Special Features:

e Two Higgs Doublet Model M > Nfz +F2

e Two non-linear sigma fields Mr* Nfz
(<Z>=f, <A>=F F > f)

e Custodial Symmetry Mo = 125 GeV

|
8A=8B :
|

e Reduced constraints

from precision data

e C(Correctionsto EW
couplings ~ v2/(f2+F2)

o 1 5 - 1 ”fre e” pa F'am Ete I'S arXiv:1006.1356 [h.ep—ph] sin” 6, |
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Bestest Little Higgs
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Bestest Little Higgs

o Type | 2HDM features - ho, Ao, Ho, H*

e tanf, tana = f(v,f,ma,mp)

Viff = Anfp v/my

VhSS = Anss v/2ms?

Yavy = ghyv v/2my?
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Bestest Little Higgs

o Type | 2HDM features - ho, Ao, Ho, H*

e tanf, tana = f(v,f,ma,mp)
Ynozz = (CBSa + CaSp)

Viff = Anfp v/my IO T

VhSS = Anss v/2ms?

Yavy = ghyv v/2my?
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Bestest Little Higgs

o Type | 2HDM features - ho, Ao, Ho, H*

e tanf, tana = f(v,f,ma,mp)

YhozZ = (€8Sa + CaSB)

Vi = Ay v/my o -
VhSS = Anss v/2ms? .
Yoff = 5
_ 2
Wy = Shyv vV/2my Sa
y g Yuaeff = —g
Cp
onuu — 5
cs
Yapdd = —5
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Bestest Little Higgs

e Non-linear sigma model with heavy quarks, scalars

a’ms 1 ?
a*m? z 2
[(h —yy) = 2567r3};)2 Z:yiNciQ?E(Tz’)
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Bestest Little Higgs

e Non-linear sigma model with heavy quarks, scalars

02m3 J 2
L(h = g9) = 3287r3:)2 Z_%%FW?(TZ) 51/2 — _4}7/3
a’m3 z 2 1 —

g \/

May 2014 The Bestest Little Higgs Model in a Post-Higgs Era 5



A
2 TRIUMF

Bestest Little Higgs

e Non-linear sigma model with heavy quarks, scalars
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Bestest Little Higgs

e Non-linear sigma model with heavy quarks, scalars
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ATLAS Prelim. —°<(§';';2,c, Total uncertainty
— O\theory
m,, = 125. Vv
n=125.5Ge — o(theory) + 1o onu
Ho =] =
_ 0.33 |-o1s : —t—

U= 1.570.28 i 1 SR
H— ZZ* - 4l j e

L= 1.44°040| 28 1 A

AR ] 4 i A L s w
H— WW* - Iviv 5 "

_ 0.32 |-o1o :

H=100 5] i1 a o D
'Combined +H —t
H-yy, 227, Vlw’jl‘l 35‘0421 3 I

H= 7% 0z el =
W,Z H - bb Lo 5

w=02%1" ;
06 [< - i |, .
H — ©T (8 TeV data only) | °° : U
L= 1405 23 ; —
H= o) L. /el
Combined o : .
H-bb, tt 036 |27 : by
=109 0.32 i HH ‘
Combined | ::
_ 10,18 |- o

!‘1—1.3001-’.' o l‘ A‘,‘A‘ALl‘Ap__il“ A

\s=7TeV |Ldt = 4.6-48 b’ -05 0 05 1 15 2

\s=8TeV [Ldt=20.3fb"

I May 2014

Signal strength (u)

Higgs Results

CMS Preliminary

Individual Results

V H— bb arXiv:1310.3687
p(m"=125.0 GeV)=10+05

H — 11t arXiv:1401.5041
p(mH=125.0 GeV)=0.78+0.27

H— yy HIG-13-001
u(m =125.0 GeV) = 0.78 £ 0.27

H—- WW arXiv:1312.1129
u(m =125.6 GeV) = 0.72+ 0.19

H— ZZ arXiv:1312.5353
n(m =125.6 GeV) = 0.93+ 0.27
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General vs Degenerate

e General
e mpe(124.5,126.5)
o ‘mAe(thOO) ‘
e tanf>1
o f>700, F>f

e Degenerate
e mpe(124.5,126.5)
o ‘mAe(mh, mh+4.0)‘
e tan3>1
o {>700, F>f
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General vs Degenerate

e General 5
o mne(124.5,126.5) '
o [mae(mn7000 | +
e tanf>1 1 o
o 5700, F>f if Vaaod
T M, e

e Degenerate
e mpe(124.5,126.5)
o ‘mAe(mh, mh+4.0)‘
e tan3>1
o {>700, F>f
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General vs Degenerate

e General

mh<(124.5,126.5)
hnAeUnm7OO) ‘
tanf3>1

f>700, F>f

e Degenerate
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The Tt Conundrum

General Degenerate
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The Tt Conundrum
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‘Reducing the measurements
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2 TRIUMF Summary

e Near-degenerate scenario disfavoured by T+
measurements

e (Can still achieve enhancement of diphoton rate
due to non-SM field contributions to loops

e BLH passes EWPO, Higgs data
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Backup Slides
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Littlest Higgs

e Constraints ...

’ 2 f L*H (x=0; ¢'=1/y/2) : all data
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Littlest Higgs with T-Parity

e EWPO relaxed

LHT (Case A) : EWPD only
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the measurements

‘Reducing

tanP
tanp
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‘Reducing the measurements

o 25T s 2 S
e General = =
2K o
e Ou<04 f |
1.5L - 1,5L .
3 - 3
. A . i T
0.5¢ 4 . 0.5 .
CMS ATLAS
0000~ 1500 5000 800 030061500 5000 500
® Degenerate NPy P
=. ! = »
e Ou<04 T o
1 § 2
1.5~ | a 15f -
i+ i ’ 1
4 d
0.5 s . | « 0.5} 1
CMS 1 J ATLAS T
04060~ 1560 5000 500 01060~ 1500 5000 500
f (GeV) f (GeV)

May 2014 The Bestest Little Higgs Model in a Post-Higgs Era 16



)
t2 TRIUMF

e Points ruled out = -

because:

® H>vyy

o A>vyy
o H>WAN

® H>vyy

o A>vyy
o H>WW
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