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DiLscoveries

o Large Hadron Collider :

Mass 122-127 CreV

Higqs Particle g
o PLANCK :

Precision measurements of scalar s’maEraL index
and Pmmordmt MOM“GQMSS&ML&& P Hinkting
towards single-field mfta&mmarv scenarios

o BICETYR :

Claimed (dust ?) to have measured (primordmt)
large tensor-to-scalar ratic ww——fp Puks
inflationary scale close to GUT scale




Opem LSsues

o Observed Higqs and top masses may lead
to unstable eleckroweale vacuum at higher
energy scales (around 1010Gey)

o We skill do not know the Fmr&ide F:kvsi;ts
origin of inflaton

o Large tensor-to-scalar ratio observation by
BICEP2 might claim that Higqs is not




At s

o To include inflaton in a particle
physics model

o To stablilize the Electrowealk
vacuum all the way MPEO the Planclke
scale



Model

o Svmmeﬁrv Grouy :

SUB)c®SUR2),@U(1l)y ®U(1)p-r

o 3 extra right handed neukrinos to
cancel all the gqauge as well as
gravitational anomalies, 1 extra gauge
boson and 1 extra heavy scalar fleld

o Electroweak symmetry brealks ok 256
CGreV and B-L symmetry breales obf &GUT
scale



o Scalar Lagrangian :
L = (D,SN(D"S)+ (D.2) (D*®) + m2(STS) + m3 (D' )
A (ST9)2 — Ao (®TD)2 — N\3(STS) (DT D)

o The full symmetry group and the low energy
effective SM are well separo&ec{ N enerqgy
scales

o Decoupling theorem ———pp presence of new
heavy particles of the extended theory would
not affect the quartic coupling of the SM Higgs
at low scales = No Vacuum Stability ??




Threshold effect

o Threshold effect : modifies the evolubtion of
Higgs quartic coupling at Llower scale due to
presence of a heavy scalar below the tnstability
scale

o Scalar Fsm&em&iai .

2
V(S,®) = A (STS)2 — m2(STS) + \o (cpfcp il %vg) 1 A3(S18) (<I>T<I> . —%)

o The EOM of the heavy scalar at iks minima

A A
T = Sus — TGS



o Effective scalar potentiol below the
heavv scalars mass-scale :
A3

V(ST (Al—@) (S1S)? — m3(S'S)

= dl 95 m(5'5)

o The Eleckroweale vacuum is sktable all
the way up&o the Planclke scale
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Inflation

o Inflation is driven by the radiatively
corrected quartic inflakon potential

V(g0) = $ha(¢h — v3)* + ado log ( 22)

o Where the r&dia&&vetv corrected berm
has the coefficient

4= 1671'12)\2 (2())‘% + 223 42X (Zz‘(YiNRF o 249-23—L) 9005 1 — Zi(YiNR)ZL)



o Define : u=(14+a+4alngy/vy)/a

o The observables are

U2
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HLH&QP inflation

Uy el T} 330

Iy =0 U

Ao~ FROSENE
me ~ 4.3 x 107 GeV

dn

dln k i

~ 1.07 X710

In accordance with PLANCK observakions



¢ -branch Inflation

u, = —11.001
== (11D() 3

Ny o~ 3w 107
me ~ 6.0x 107 GeV

dn .
dln k .

~ 56 x 0

o In accordance with PLANCK & BICEP2



Sum MATY

Aimas : ko stabilize the eleckroweale vacuum all bhe way
upto Planck scale and accommodate inflaton in the
Pm’ﬁde Fi&ure

We extend the SM b\j U(l)g_§ svmme_&rj

Due to presence of an extra heavy scalar Higgs quartic
coupling receives a threshold correction which helps
iceep the vacuum stable till the Planck scale

The real part of the new heavy scalar is the inflaton

Inflation can occur in kwo different branches which
are i accordance with observation.



Thawnlk You !!



