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The ‘iconic diagram’ of SD

Flowof

Ist class part

-

Generates evolution

on intersection

_ which extends to flow
— on Conformal
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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-metricjand momenta (g,p,, p®) + scalar field (9, 7y)

e Gauge redundanciep:
= 3-diffeomorphiyms

- refoliation ivanfiance

Q lle'.‘;}‘,

| = conformal invaiance

[ GR: gauge ¢ =0

SD: gauge Ty =0
- refoliation mvariance (simuljaneity) - conformal invariance (rel. of scale)

| - 3-diffeomorphism invanang: - 3-diffeomorphism invariance
L2 i lmressetosnl_Jhtm e .

|_In i COMIMOon gauge,

alent (ADM in 'CMC" gauge) |

they're equiv
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Whit is Shape Dynamics?

A differdnt Hamiltonan theory of gravity
equivalent to GR |n ADM formulation in a particular gauge

Linking Theory:

e Vanables: 3-metncland momenta (g, p""]  scalar field (0, 7y)

e Gauge redundancie
- 3-diffeomorphiyms

— refoliation invanance

= conformal invafiance

| GR: gauge ®=0 1T SD: gauge 7, =0

- refoliation invarance (simul - conformal invariance (rel. ol scale)

3 g ‘ | = 3-diffeomorphism invariance
| - .*-d|llci|n_l_:ﬂ)_ll.lzriu invariang ‘ .

— T T TR ent (A *CMC’ gauge) |
| In a common gauge, they 'L_kﬂ,”'l"_l“”t,"y’!}; in "CML gauge) |
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Whit is Shape Dynamics?

A differdnt Hamiltonian theory of gravity

equivalent to GR |n ADM formulation in a particular gauge

e Vanables: 3-metncland momenta (g, p”"j + scalar field (9, my)
e Gauge redundanciep:
- 3-diffeomorphiyms

{ - refoliation mvanance

= conformal invaiance

SD: gauge T =0

yR: gauge ¢ =0
- refoliation invariance (simulfaneity)

- 3-diffeomorphism invanancg

gauge) |

| In o common gauge, they’re L:Lr|lll\.l||_..'[ltr(.\!}_..\1 in ‘CM(C '
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The ‘“jconic diagram’ of SD

Flowof __-
I st class part

Generates evolution

on ntersechion

which extends ro flow
on Conformal
constraint surface
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Cons{ruction of spacetime

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

WE CAN INFER A 4-METRIC OUT OF IT:

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

-icl;:' )

£
5

\ /dB
= ~a1C D¢ =tl) =0t Sed - - sal
, CMChnomenta % = (1;’ i T ') (—dr_ i -':.k',.t) t ; g

- — spatial constant
autoinatically traceless because detg = |

- - Edia - . b g, weans U, 500
Solve Diffeo constraint for ¢(8cd: P d. v) and make §* transverse: Vy,f)

- : ol B ~ab |
5 Solve the Lichnerowicz-York jequation and get a scale factor O [Zan: 1 (P)3X)

y al. )

o Solve the Lapse-Fixing equggion and get a lapse N9, 8ap: P 3%

2, 44z pafgh d= Ec 2
—N-+¢"Za5"S" ¢ "1"‘ ® ) nothing ensures detguy # 0!
Buv = t.|4§;,' é' g
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Some results/work in progress in SD

o Asymptotically flat, sphencallly symmetric solution: Einstein-Rosen bridge

e NOT Schivartzschild spacetime

o detgy,y ={0on the horizon

e Expandingcompact flat region inside the shell

{ A N . @ P
o Compact, spherically symmciic solution(s) (in progress with A Napoletano @PI)
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Some resufts/work in progress in SD

o Asymiptotically flat, spherically symmetric solution: Einstein-Rosen bridge

e NOT Schivartzschild spacetime
o detgyy =|0 on the horizon

e Expanding compact flat region inside the shell

f » ouress with A. Napoletano @PI)
o Compact, spherically symmeiTic solution(s) (in progre / I
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o Asymiptotically flat, sphencally

o Compact, hphcnc.lll)‘ Symmerric solution(s)
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Some resu

« NOT Sch
e detg;y

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

vartzschild spacetime

=|0 on the horizon

e Expanding compact flat region inside the shell

(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 NOT Schwartzschild spacetime

e detgyv = 0 on the horizon

~——=—=—=<_ e Expanding compact flat region inside the shell
TS
ViES

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

3 S/ WOrk in i 0nor 1 S

L

SD ddsenption of vacuum Bisnchi-1 universe with torus tope loyery

e Can evolve [he solutions past a volume singularity det

5> Coupling SD to bosohic mattey
e Matter haslto be assumed conlormally invariant

o Conformal-Cartan formulatio
\

e First-orddy formulation of SD (done in 2+1-D)

o If generalfzed 1o 3+1-D, hope to couple fermions

e Work in pfrogress with H Westman & S. Gryb

o Path-integral quantization of SD (in progress with T. Koslowski & H. Gomes)
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Some resufts/work in progress in SD

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

e NOT Schivartzschild spacetime

o detgyy ={0on the horizon

e Expanding compact flat region inside the shell

1 . o ., | ot P
L= CUI“[]:IL‘i ‘\p['lt:l'lC'.l“)‘ symmetnic solution(s) (In Progress with A P-.xpulu.nm I []
e] ol
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Some results/work in progress in SD

o Asymptotically flat, spherically symmetric solution: Einstein—Rosen bridge
== e NOT Schwartzschild spacetime
: "{H"%-- <3 .
4 =7, msl Saal e detgyv = 0 on the horizon

R T
S : : aten Yol .
P —— e Expanding compact flat region inside the shell
B - = - | —
R,
i ¢JT‘\.‘ 3

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