Title: TBA
Date: May 21, 2014 05:00 PM

URL: http://pirsa.org/14050123
Abstract:

Pirsa: 14050123 Page 1/16



Pirsa: 14050123 Page 2/16
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What is Shape Dynamics?

A differdnt Hamiltonian theory of gravity

equivalent to GR |n ADM formulation in a particular gaupe

Linking Theory:

e Variables: 3-metricland momenta (g, p®) + scalar field (¢, @

e Gauge redundanciep:
- 3-diffeomorphiyms

- refoliation invanance

| — conformal invaqance ab = 52" Baly ¢ ¢ —logfd

! T

GR: ;:u'u;:u ¢=0 ' SD: gauge 7 =0

|
- refoliation invariance (simulfaneity) | - conformal invariance (rel. of scale) ‘
|
)

| - 3-diffeomorphism invanange - 3-diffeomorphism invariance
- i cule demmesedinabimus | :

“Ina ;.'_(l.lhl-l_]-ilmll“?‘.-l.l-l.:It.'. they’re equivalent (ADM in ‘(_‘.\.I_.(_' |_|||:J|

——————————————
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What is Shape Dynamics?

A differdnt Hamiltonian theory of gravity

equivalent to GR |n ADM formulation in a particular g

e Vanables: 3-metric
e Gauge redundancie
| - 3-diffeomorphi

| — refoliation inva
|
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and momenta (g, p) 4
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SD: gauge Ty
{ - conformal invanance (rel. of scale)

0

scalar field (9, Ty)

MC' gauge) |

auge

| | = 3-diffeomorphism invariance
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Whit is Shape Dynamics?

A differdnt Hamiltonian theory of gravity

equivalent to GR |n ADM formulation in a particular gauge

Linking Theory:
e Variables: 3-metricland momenta (g,p, p®) + scalar field (¢, 7
e Gauge redundanciep:

- 3-diffeomorphiyms

- refoliation invanance

| = conformal invafiance
L ——

(SD: gauge Ty =0

| GR: gauge ¢
‘ | - conformal invariance (rel. ol scale)

- refoliation invariance (simulfaneity) |

- 3-diffeomorphism Invanance | = 3-diffeomorphism invariance

i In a cor

alent (ADM in ‘'CMC" gauge) |

nmon gauge, they're equiy
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The ‘iconic diagram’ of SD

Flowof -
I st class part

Generates evolution

on tntersecrion

which extends to flow
on Conformal
constraint surface
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Consjruction of spacetime

Solutipn of SD: a history of cqnformal 3-geometries parametrized by © (*York time')

WE CAN INFER A 4-METRIC OUT OF IT:

represent the conformal 3-geometries with a unimodular metric: £,,(x,7)

|
1
—
n|1.|l|.|| constant

. dr

- ~ac Ab abxed) (98cd | o »
CMChnomenta -(;,-“ 1P - { thg¢ ') (—"— - tﬁ-u”‘) t

y ——
autoinatically traceless because detg = |

- . mhre -y 1) 2 S Ny 58
Solve Diffeo constraint for &{[ged, P I, v) and make p* transverse: V™ =0
’ : L e S S G et
, Solve the Lichnerowicz-York jequation and get a scale factor @ [Fap, /™ (P)3X)

ab

o Solve the Lapse-Fixing equggion and get a lapse N{@, gap, P X)

nothing ensures det gy # 0!

de EQE @i
fi\'z + t”l.‘\'uhg”':h 0 .‘i.n ok ) :
Buv L"Jﬁlr. E o8
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Some results/work in progress in SD
o Asymptotically flat, sphericallly symmetric solution: Einstein-Rosen bridge

e NOT Schivartzschild spacetime

o detgyy ={0on the horizon

o Expanding compact flat region inside the shell

progress with A Napoletano @PI)

o Compact, spherically symmctic solution(s) (in
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o Asymptotcally flat, sphencall

o Compact, spherically symmctti
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Some resu

e NOT Sch

Its/work in progress in SD
y symmetric solution: Einstein-Rosen bridge

vartzschild spacetime

=|(0 on the horizon

e Expanding compact flat region inside the shell
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¢ solution(s) (in progress with A. Napoletano @ PI)
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o Asymiptotically flat, sphencall

Some resu

o NOT Sch

Its/work in progress in SD
y symmetric solution: Einstein-Rosen bridge

vartzschild spacetime

=|(0 on the horizon

o Compact, spherically symmc
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compact flat region inside the shell

| ot 3
e solution(s) (in progress with A Napoletano @PI)
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Some results/work in progress in SD

o Asymptotically flat, spherically symmetric solution: Einstein—Rosen bridge

e

Vo mmaess ey
ARG : :
. e NOT Schwartzschild spacetime

L F
- -1 s
[ -{_f:_'f? ;?%T \ e detgyv = 0 on the horizon

o Thin shell collapse

- e S
.

-v
==t *

T LTS
A
- ...‘-—-'

= e Expanding compact flat region inside the shell
e ——
=i

o Compact, spherically symmetric solution(s) (in progress with A. Napoletano @PI)
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Some resujts/work in progress in SD

esulkis/worl 0nor 9

SD dis npuon ol vacuum Bianchi-1 universe w ith torus tonologs

e Cuan evolve the solutions past a volume singularity det g,/ 0

5 Coupling SD to bosonic mattey
e Matter haslto be assumed conformally invariant

o Conformal-Cartan formulatio
\
e First-orddy formulation of SD (done in 2+1-D)
o If generalfzed to 3+1-D, hope to couple fermions

e Work in pfrogress with H Westman & S, Gryb

gress with T. Koslowski & H. Gomes)

o Path-integral quantization of SD (in pro
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o Asymptoucally flat, sphencall

Some resu

e NOT Sch

Its/work in progress in SD
y symmetric solution: Einstein-Rosen bridge

vartzschild spacetime

=|(0 on the horizon

e Expanding compact flat region inside the shell

o Compact, spherically symme
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Some results/work in progress in SD

o Asymptotically flat, spherically symmetric solution: Einstein—Rosen bridge

e

)
A S g Lo
L] 7"
L =4 ol
T T
e ~

e — —a e NOT Schwartzschild spacetime
q’:’ffﬂ%\'{} e detgyy = 0 on the horizon

o Thin shell collapse

LR T Ao
-

AN . . R
=== e Expanding compact flat region inside the shell
e -
Bima ¥

o Compact, spherically symmetric solution(s) (in progress with A. Napoletano @PI)
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