Peeling in Generalized
Harmonic Gauge

Miguel Duarte

based on work done with J. Feng, E. Gasperin and D. Hilditch
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Peeling

Smoothness of null infinity implies certain decay of Weyl tensor
components




Formalism or
choosing variables
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Formalism or
choosing variables

angular metric
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Formalism or
choosing variables
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We end up with 10 independent variables:
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I'he goodq, the bad and the
ugly
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I'he goodq, the bad and the
ugly
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GBU with stratified null
forms
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Reduced Einstein field
eguations

Reduced Ricci tensor:

7?’ab .= Rab — v(a,Zb) + Wab

(T', X¥) = (T, R, 64)

L[V]p% = (V02 )(dXY),

Z% =17 4 F°



Reduced Einstein field
eguations

Reduced Ricci tensor:

P Ricci

X = (T",X%) = (T,R,04)
L[V]p%e = (Vp02)(dXE).

Constraint addition

Constraints Gauge source functions



Gauge choice and
constraint addition

Cartesian harmonic Constraint addition
gauge

a _ _be S —la Each of the 4 constraints is a
F© = g P[V, V] bc time derivative of a variable to

leading order

Coordinates are harmonic:

We can turn 4 of the equations

gch[V, ﬁ]bac —0 into uglies




Asymptotic system
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GBU with stratified null
forms
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GBU with stratified null
forms
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Violation of peeling

With cartesian harmonic gauge and our particular constraint
addition, we get:

\114 — O(R_l) ; \113 — O(R_Q) ; \IJQ — O(log R/Rg)

Peeling is violated



Recovering peeling

Cartesian harmonic
gauge + subheading

Fo = o 4 e

Constraint addition

Each of the 4 constraints is a
time derivative of a variable to
leading order

We can turn 4 of the equations
into uglies of a special kind:
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Recovering peeling

lf](,oszF“’+N‘p, |flgo=2—£VTg0+N(p,
Oc = %vfpcf + Nex OcR = %VTCE + Nex
OCE = —%(vTh+)2 - %(vThx)2 — 2V F% 4 Ner, Ock = %pVTC§ + Ner
(¢ = Q%Vrpc“jg + Ng+ [t = %VTéj + N+
C; = %Vz'é/} — 2RV F* + Ne (C; = %vaég + Ng-
e = 2 Ve + N, e = PVre+ N,
I§Ih+ = Np, , Clhy = Ni, |

Ohy = Ny, . Fhy = Ny,

e 2 goods
* 8 uglies



Regularization”



