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In general relativity, the no-hair theorems |1| proved that minimally coupled, potentially self-interacting scalar fields all have the trivial configurations
around the stationary and asymptotically flat black holes. However, when the nonminimally coupling between the scalar field and Gauss-Bonnet (GB)
term is considered [2], the no-hair theorems are violated and the nontrivial scalar configurations can form around black holes. In this paper, we study
the dynamics of scalar hair around a Schwarzchild black hole in the scalar GB gravity. We work perturbatively in the coupling constant and ignore the
back-reaction of the scalar hair and the GB invariant. We evolve the scalar field in the background of a Schwarzchild black hole and study the dynamical
formation of scalar hair with different self-interactions.

We adopt the initial data ¢g = Il = 0 and
evolve the system by using Einstein Toolkit with

The action is [3]
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Decomposing the 4D spacetime into (>_,,7;;) with 34 1 decomposition: ds* = —a?dt* 4 ~;,;(8"dt + /dﬂgb(t 0. DY (6.0), (4)
dx*)(7dt + dx?). The stable evolution of spacetime is realized by the BSSN forms [4]. Using the T R ImAT
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We give the profiles of scalar fields at different instances (al, bl, c1, d1), waveforms of scalar fields measured at r = 30M (a2, b2, ¢2, d2), and the total
energies of scalar fields as the functions of time (a3, b3, c¢3, d3).
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