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Cosmological Constant Problem
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@ Since Aops < NorT

@ Find a way to make geometry of our 3 + 1 spacetime insensitive
to Aorr — embed In extra dimensions

@ Use &' to deform extra dimensions

e Codimension 2: create a deficit angle
e Higher codimension: create curvature

@ In particular: find compatibility of Minkowski 3 + 1 for a wide
range of values of A
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Brane of codimension d in bulk of dimension D
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Codimension 2
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Codimension 2
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Linearized Gravity

@ At linear level EoM coincide with those for

S = M:’_*/ {)&!—f\}%—MD‘zf R + Sint
202 Mp
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@ Some of the diffs are broken (tension)

dhny = Vmén + Vném
e *;;-Jf:f:.u Lr=0
0 = oD (x)]
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Solution to Linearized EoM
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Higher Codimension
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Higher Cod

Inf Vol

Singularities and smoothing

Tension — Background singularities
@ Origin
@ Finite distance (codim 3 and higher)

(D — d) worldvolume (codimension d)

Replace brane worldvolume RP—9-1.1 by RP—9-1.1 , gd—1

|O—d—1.1 Qo1

RD—d—1.1 e %
,".;. \"‘.
‘ I .f"rlrt hr
gl
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ds? = Ay, dxtdx” +2PU)(dr? + r2dQ3_,)

HD-d-1.1

@ EoM have no third or fourth derivatives
@ Specialize to d = 3: simplification of EoM (GB)

@ Want to find solutions with A not determined by the other
parameters

irsa: 09050082 Page 13/31




Structure of the EoM

(rr) {A.B.B.B'} =0
(others) {AA".B.B'.B"} = d(r —e)

@ Flat Solution: A. B constant
@ Nontrivial solutions

@ Impose junction conditions at r = ¢

Vo= ™ ,r"f _H‘“‘x_

./J L - H\' .-" . .
hontrivial flat [ flat | nontrivial
\ 1 ; ; € r l. I,J': € r

\ \ /

e e
Interior Solutions Exterior Solutions
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Studied cases

No Einstein-Hilbert bulk term
@ Sinng in 5D
@ Membrane in 6D
@ 3-brane in 7D
EH plus GB bulk term
@ String in 5D

@ 3-brane in 7D
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Studied cases

No Einstein-Hilbert bulk term

@ Siring in 5D

EH plus GB bulk term

® 3-brane in 7D
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String in 5D
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Solutions

@ A. B constant
@ A=log(ra/r)*', B=log(ra/r)*, o
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@ Singularities

ds? = (ra/r)2="n,, dt o + (rg/r)2*(dr? + r2dQ3)

B ~ 2= fl2S & a4

g ~ rt%/V3 4 finite (radial geodesics)

Interior sol: Choose a Exterior sol: Choose a_
Geod. Complete, R — 0asr — 0 (idem r — )

@ Junction conditions
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String in 5D
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AAB + Dy 28+ AP ABYAB + 1) = Sl -9

@ A B constant
® A=log(ra/r)*', B=log(rs/r)*, a+=1+1/V3
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@ Singularities
ds? = (ra/r)?—y,, dx*dx” + (rg/r)?*(dr? + r?dQ3)

—_—

B ~ fe=1_ a3 o 4
g ~ rt%/V3 4 finite (radial geodesics)
Interior sol: Choose a Exterior sol: Choose a_

Geod. Complete, H — 0asr — 0 (idem r — )

@ Junction conditions
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inf Vol

Cod 3

3-brane in 7D with EH + GB bulk terms

@ Impose matching conditions

@ Study flow of solutions in (V. z) plane

@ Approximate equations in regions of possible divergences
@ |dentify coordinate/true singularities
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3-brane in 7D EH+GB bulk terms: + case
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Inf Vol God 3

3-brane in 7D with EH + GB bulk terms

V=rA. U=rB'", z=¢"1228

=

(rr) 0= F(72V" — 2) — 8Nz —12V°) — A6V"- — 1) — 12V (2 — V¥
U= Us(V, 2)
dV ah

(rr — ag) 2zU == = =’ giapolin V.Z

@ Impose matching conditions

@ Study flow of solutions in (V. z) plane

@ Approximate equations in regions of possible divergences
@ |dentify coordinate/true singularities
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3-brane in 7D EH+GB bulk terms: + case
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3-brane in 7D EH+GB bulk terms: + case

i

Exterior solutions
all singular
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3-brane in 7D EH+GB bulk terms: + case

Interior solutions

Region |l
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3-brane in 7D EH+GB bulk terms: - case
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3-brane in 7D EH+GB bulk terms: - case

Exterior solutions
Region IV

A. B ~ const
IA< O
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3-brane in 7D EH+GB bulk terms: - case
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Interior solutions

Region VI
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N coordinate singularity
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3-brane in 7D EH+GB bulk terms: - case interior solutions A > 0

M*/M2¢ = 108, 108, 104, 1
A=.1 1 10 100




Conclusions

Conclusions

@ Found smooth interior infinite volume 3-brane solutions with flat
worldvolume for a wide range of positive (as well as negative)
values of the brane tension that could account for zero point
energy of SM fields

@ Stability should be further analyzed

@ Viability of 4D gravity in this setups needs to be carefully
addressed

@ These setups provide a fruitful arena to study the phenomenon
of dilution of the CC and might hint on a possible way towards a
solution to the CC Problem
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