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 methods for quasi-lo
al mass and spin viaisometri
 embeddings and 
urvature invariantsAuthors: M. Jasiulek and M. KorzynskiQuasi-lo
al mass and angular momentum of bounded regions in numeri
al binary bla
khole (BBH) simulations provide ne
essary information to assemble 
omplete waveformsof BBH inspirals, sin
e the system parameters of the post-Newtonian part and the fullyrelativisti
 part of the waveform have to agree.Meaningful de�nitions of quasi-lo
al mass and spin are typi
ally based on non-linearellipti
 
onditions on the geometry and lo
ation of 
losed 2-surfa
es in an ambientspatial 3-sli
e, in order to �x 
ertain gauge freedoms.To a

ess quasi-lo
al mass of arbitrary bounded regions in numeri
al relativisti
 sim-ulation we introdu
e a novel geometri
 method to �nd the isometri
 embedding of a2-surfa
e in Eu
lidean three spa
e through linearised embedding �ow whi
h is ne
es-sary to determine the Liu-Yau or Brown-York masses.To a

ess quasi-lo
al mass and angular momentum of axial bla
k hole horizons weintrodu
e a method to read o� angular momentum and higher multipole momentsthrough invariant 
urvature averages. The method does not require a solution ofthe Killing equation and yields well-de�ned generalised axial multipole moments forperturbed axial 2-metri
s by averaging the 
ontained axial information.


