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Dear Referee:

Thank you very much for your patience and valuable comments and suggestions. We

have modified our paper according to your report. Here we explain our modifications.

1. Thank you very much for this suggestion. We added a sentence on the BMS-like exten-

sion of Carrollian symmetry at the end of Page 3, and included the references.

2. The Casimir operators of GCA can be obtained by taking the non-relativistic limit. We

have corrected the statement in page 9.

3. We added a brief comment on the magnetic sector of free Carrollian scalar in the para-

graph below equation (4.15). We will give a more detailed discussion on the elec-

tric/magnetic sector of free Carrollian scalar in an upcoming paper.

4. Generally, there are electric and magnetic sectors of Galilean field theories, similar to

the Carrollian case. But for Galilean free scalar, there is only the electric sector with

LM = δij∂iϕ∂jϕ, and there does not exist the magnetic sector. Following [1], we start

from the action

S =

∫
dt

[∫
ddxπ∂tϕ−

∫
ddx

1

2

(
c2π2 + ∂kϕ∂

kϕ
)]

.

By taking c → ∞ limit, we find the following actions,

magnetic sector:

SM = lim
c→∞

∫
dt

[∫
ddx π∂tϕ−

∫
ddx

1

2

(
c2π2 + ∂kϕ∂

kϕ
)]

= c2
∫

dtddx π2

electric sector: ϕ =
1

c
ϕ′ π = cπ′

SE = lim
c→∞

∫
dt

[∫
ddx π∂tϕ−

∫
ddx

1

2

(
π2 + c2∂kϕ∂

kϕ
)]

=
c2

2

∫
dtddx ∂kϕ∂

kϕ

The magnetic one has a trivial action since we can integrate out the momentum π, while

the electric sector is the well known Galilean scalar theory.
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The correlator of the electric sector is easy to calculate and proportional to δ(t) as

expected. We will put this discussion in the upcoming paper rather than in this paper.

5. We corrected the typos pointed out in the report.
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