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- | Motivations

. e Neutrino Coolingz Emission of a lﬂuge number of

COP VNN S e

neutrinos make stellar objects cool, L, ~ 10°%erg/s
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~# Neutrino Heating; Neutrino flux can also clel:)osit energy pors
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into the stellar envelope through neutrino Pair annihilation G el

e

( I/iljl- — € +€ i ,i =€, U,7T Energizes GRD
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EGrp ™ 1052@1’% (Of:)servation)

Could not match with the observations!!

Egﬁlgry ~ 1.5x% 10%rg (Newtonian)

E(T;gry ~ 4.3 x 10°'erg (Schwarzschild) . F
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"Contd. ..
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Extension in the gravitg sector
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e Moditied gravitg models

' «Quintessence model

o Temperature graclient model etc. ..

ScoPe For extenclmg the Partlcle Phgsnce sector?? (This work)

E‘xtenclmg Standard Model (SM) gauge group with an U(1)y gauge symmetry

. ;;What s the energy clePosmon rate in ditterent fjackgrounczl spacetlmes’? |_et’s see!




Neutrino heating through 7’

The enerey deposition rate per unit volume
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Contd. .. The energy clel:)osition rate
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- Neutrino heating in ditferent spacetimes

. The Hartle-Thorne (HT) metric

d32=—(1 ol | 2J2)dt2+ (1 2 | .

r r4 r r4

)_1dr2 +r2d6? + (dqb 2Jdt)2

rs

7 — () Schwarzschild metric

J > OM — (O Newtonian metric

We calculate the angular integration factor O(r) in Hartle:rhome, Schwarzschilcl) *

and Newtonian J':)ackgrouncl
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Combined effects (Z’+bac‘<grouncl spacetimes)

Hartle-Thorne faackgrouncl

The total energy clelaosition rate
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Contd. ..
L In SM,
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| Born-Infeld generalisation of Reissner-Nordstrom (BIRN) solution

The metric
ds® == frydr + f(r)_ldr2 + r2dQ?
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- Quintessence

 The metric

ds?

— f(r)dt* + f(r)_la’r2 + r°dQ?




- Constraints on Z"- Results and Analgsis

4 Newtonian backgrouncl

)

Newtonian background :
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eontd. .
Schwarzschild backgrouncl

Mz
gl

= 200GeV

Yz - 300GeV.

g
e
MZ . _
e gl
e e -Schwarzschild background —
10 100 1000 10° 10° 30 35 40 45 =
M- (GeV)/d' R
M




ontd...
Hartle-Thorne backgrouncl
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' Contd...

BIRN and Quintessence backgrouncl
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‘Conclusions

| 1 . . | / ; 1 1 :
e We obtain constraints on Z’ gauge bosons From Aeuirino Palr aﬂﬂll’lllathﬂ I

energizing GRD.

'« The bound on Z’ clel:)encls on the faackgrouncl sPace‘cime. We obtain stronger

- bound on Z' from BIRN and Quintessence backgrounds.

' 58 The eHects of any traPPing of neutrinos and nonlinear magnetic field can

signiﬁcantly change the energy cleposition rate.

:

. ® Measurements of GRB energy with increased Prec:s:on carll strengthen the
bouncl o/ .
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Thank You !




