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- | Motivations

. e Neutrino Coolingz Emission of huge number of

COP VNN S e

neutrinos makes the stellar objects cool, L, ~ 10°%erg/s
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D=z ee” N
Enhanoes energy
in GRB .

e Neutrino Heating: Neutrino Hux can also clel:)osit energy
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into the stellar envelope through neutrino Pair annihilation G el
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( I/iljl- — € +€ i ,i =€, U,7T Energizes GRD

7 52 :
| Egrg ~ 107%rg  (Observation)

E(T;g;ory ~ 8.48 x 10#%erg (Newtonian)  Could not match with the observations!!

E(T;g%ory ~ 2.5 x 10%%erg (Schwarzschilcb E
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' ; Contd. ..
 Extension in the gravitg sector

«Several modified gravit9 models

]

«Quintessence model

i s

o Temperature graclient model etc. ..
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still could not match the energy cleposition rate with the observations!!

Extension in the Particle Phgsics sector??  (Thiswork)
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Extencling Standard Model (SM) gauge group with an U(1)x gauge symmetry

' ;What s the energy cleposition rate in ditferent backgrouncl spacetimes? Let’s see!
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Neutrino heating through 7’

The enerey deposition rate per unit volume
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‘ Contcl, - The energy clel:)05|tlon rate

, 21 G5 iq9
(1) = e (KT ()°0(5) x [GE (1 + dsin® Oy + B Bu) + 50+
a0 o 1 = AGrg" -
I 2 0 l @l/ 9
. - 21 4 9 G2 e 49,4 |
Gy, . (1) = 2(27r)67r (k1. (7)) €18) X o —=(1 — 4sin? y + 8sin® Oyy) =TT
4Gpg,2 ( 1 .9 :
; 2 sin 0W> O, 17
; . 3vV2m M2, 2 .
In 5 — Ollmlt, o
M,
o SM
, 1G4m3((5) | .
gir) = 21212#)6 (kT)?O(r)(1 £ 4sin’ Oy SSIH@/

/ / (1 —Q,.95)%dQ,ds clepencls on background geometrg

B - o

""""‘m .—q--—.,....,,m -—v—vﬁ%—-,—- - r——

T T



- Neutrino heating in ditferent spacetimes

. The Hartle-Thorne (HT) metric

|
r r4 r r4

2M 2J2)dt2+ (1 oM. 20

ds? = —(1 )_ld'rz +r2d6? + (d¢ zjdt)z

J — ()  Schwarzschild metric

L [ O,M — () 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 spacetimcs)
Extencling gravit9 sector+ extending Particle sector

The total energy deposition rate
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f Contd. ..
In SM.

et 9/4 15—3/2
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ol ™ 1051 erg/sec’ Ly = 10°1 efg/sec’ Itg = 10 km

D=1=x4sin*6 + 8sin*0,

The enhancement factor
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V-e scattering

Hartle-Thorne background, J=0.1M?
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 Conclusions

e The neutrino annihilation process 1S iml:)ortant since 1t can cleposit energy 18

Several violent explosions and a Possible source of Powcring GRDB

eThe energy cleposition due to neutrino Pair annihilation is enhanced in

Schwarzschild, and Hartle-Thorne J'Dackgrouncls Coml:)arccl to the Newtonian.

~ «However, the enhancement is not sufficient to explain the observed energy in
 GRB

e The contribution of Z gauge boson in U(1) extended SM can signiﬁcantlg

enhance the energy cleposition rate

- o We obtain constraints on Z’ from GRB




Thank You !




