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Plan of Talk

@ Traversable Wormhole (TW)

@ Casimir Source + Scalar " Massless” Field

@ Casimir Source + Scalar " Massive” Field
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1. Traversable Wormhole: An Overview

e The Metric (Morris & Thorne 1987):

dr?

2 2N(r) 42
ds e dte + 1= b(r/r b(r)/r

A(r) — Redshift Function
b(r) — Shape Function

e Existence of a Throat 5 —  Flaring-out Condition: 3 s 0

—  Violation of the NEC: | p(ro) + pr(ro) < 0‘ Exotic Matter!!

(for 7. = Diag [~p(r), p:(r), pi(r), pi(r)])
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| CASIMIREFFECT |

UNCHARGED METALLIC PLATES

%???

VACUUM FLUCTUATIONS
CASIMIR FORCE

her?

Pe = T 7204%
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Gravitational Action

1

5= [ xR |5 = 5(T0F = V() + Lo

where k = 8762 (c = h = 1) and ¥ = ¥(r)
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1. Einstein Field Equations (EFE):
b’(f)

o)
2N (1 - b—) - @ = rpe(r)
(1 ) (o) 4w+ M) o (B2 (o) )

2. Scalar Field Equation:

av(e) _ V()
dy Y'(r)

3. Stress-Energy Tensor (SET) Conservation:

V2 =

VuTE =0 = ()= 2(pe(r)— pr (1)~ (0 (1) + pr (D N(C)
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where

o) =5 (1= 22) P 4 Vi 4
pe(r) = % (1 — bTr> V'(r)? = V(r) + pre
pi(r) = —% (1 — bTr)> Y'(r)? = V(r) + pre

with )
_ 1 Pre_
Pe kd* 3 Pre
and
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2. Set V(¢) =0

From SET Conservation:

and
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Positive Energy Density (r € [ro, 7])

272 (2r3 + 9rg7? — 873 1 7 F
co 7 (2r3 + rgr r)’ b(r):—2<1—ﬂ>r3+g,
3kry rs 99 9
2 2
F= —d—, nn<r<1.125n
3r1

Need of an extra source:

T&)_S.)V = Dlag [07 pl,r(r)7 pl,t(r)a Pl,t(r)]

with
( ) 4 8r 4
r) = —— —— —
PLr kr?2  3krd3  3kir?
( ) 4 4r
Prr) = Kkr2 = kr3
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Negative Energy Density (r € [ry, 7])

272 (213 + 9ro7? — 8F° 1 8r
TR 1 ey,
3krg 0 9ro
2 2
F= /2L 11250 <7< 12780
3 r

Need of an extra source:
= Dla'g [07 pl,r(r)7 pl,t(r)7 pl,t(r)]

m
T(E.S.)z/
with
() 4 8r n 4
N=——+—— 4+ ——
Pir kr2  3kr3  3kr2
B 4 6F 3P
N= — — — 4+ —1L
PLe kr2  kr3  kd4r3
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Vanishing Energy Density (r € [ry, 7])

2r?
C=27i/(rd") . p(N=p(N=0. p(r)=—".
_ 9 8v/6d?
b(r)=ro, r=g = 27n

Need of an extra source:

T{;—E,S.)V = Dlag [0’ pl,r(r)7 pl,t(r)a pl,t(r)]

with
4 3n 2r12
PLelr) = kr2  kr3 kd%
( ) 4 9ro
Pie Kkr2 = 2kr3
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3. Set V() £ 0 (r € [r, 7])

r 4r r3 2 r2
=2n(1). o= 2 V=g
4 1
= — r — 2
p(l’) 3[‘&1/’2 /ﬂ?fg ) r o

No extra source is needed!!
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Thank you!
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