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We turi Einstein’s theory inside outl, transforming gravitational dynamics into the language of
electromagnetic materidls. By extending Plebanski’s 1966 map, we encode Einstein’s entire ADM

system within a dielectric medium. The resulk? Real gravitational th

optical media: Llight itself becomes the sculptor of spac
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How does gravity evolve? ADM formalism answers clearly:
s’pu&s s,mce&i.me wmbto 3-D slices evolving in time. Each slice
has geometry described by
ds? = —oRdf? + yyy(da + Ft) (da? + Ft).
Einstein’s equakions become conskraints that each slice must
satisfy: Hamiltonian constraint
(:)R +K2 — K,‘_jK-ﬁ = lﬁﬂ'GP,

Momenbum conskraint

D{KY — ¥ K) = 8xG j*.

Geometry changes slice by slice, je
frames ik a film,
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The medium | _
the self-gravity of pure. _ﬁé&@magnz}_;@-
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Result - Engineered dielectrics replicake gravita

Thiscoptical-ADM match hinks that engineered media can

- dn the wealk>field Limit our mapped system produces
: e g metric ripples that obej
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= &éh&ifﬁi\r\g}\tﬁes&";&i&h dielectric fluctuations, we obtain optical
_—__copies of gravitational waves, Thus, gravitational-wave physcics
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A stationary optical metric in transformation optics,
ds? =goo{k2 +2§Uidtd'r:i-|—g,-jdx"dzj,
mirrors ADM5 gravitational slicing:

Joo = —-‘.121 doi = Tijﬁj s Gij = Mg
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L_gravitational dynamics, the spark for our study.
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becomes a Eabtel’:op optical experimem&!

Limitakions - Model fixes o and omitks sty 9 fields, toss;

dispersion. ~_

Outlook - Next-gen metamaterials could let us best : -

geometrodynamics in the Lab. <
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