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Supplemental Information
Deduction of the expressions of some key vectors for the solution of the Brillouin
scattering factors is summarized as following. The whole flowchart is shown in

followed figure.
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The flowchart for the deduction of Brillouin scattering factor.

The first thing to draw attention to is that all followed expressions of vectors are
based on the crystallographic orientations and the physical properties of MgO single
crystal. As for the deduction for CaF,, the only difference is the values of physical

properties.



(1). Determination of the vibrational vector 7TH, acoustic wave propagation vector K,

-

l
incident light polarization vector

V-polarized and H-polarized incidents, respectively.

V-polarized incident

5

-

EO, and the scattered light propagation vector 'k, for

LA TAl TA2
7:;4 [100] [001] [010]
[; [100] [100] [100]
[ZO [001] [001] [001]
luk [-0.284,0.959,0] [-0.284,0.959,0] [-0.284,0.959,0]
H-polarized incident
LA TAl TA2
7:/1 [100] [001] [010]
1; [100] [100] [100]
[ZO [-0.959,0.284,0] [-0.959,0.284,0] [-0.959,0.284,0]
Z: [-0.284,0.959,0] [-0.284,0.959,0] [-0.284,0.959,0]

(2). Determination of the intermediate vector * based on the followed equation for V-

polarized and H-polarized incidents, respectively.
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V-polarized incident

LA TAl

TA2

w un
= 0




(= Ix ) 0 [100] 0

@) [001] 0 0
() )6 0 0 0
Iz [0,0,012] [944,0,0] 0

H-polarized incident

LA TAl TA2
7 (s -1y ) [-0.959,0,0] [0,0,-0.959] [0,-0.959,0]
un\u
(= In. )i [-0.959,0,0] 0 [0.284,0,0]
wi\un
(= I¢ )i [-0.959,0.284,0] 0 0
3 r
Z(f )G) G ) [-0.959,0,0] 0 0
i [0.959p,1,0.284p12,0]  [0,0,-0.959041]  [0.284p4s,-0.959p44,0]

-

(3). Determination of the Brillouin scattering vector =1, x (lk X ZH) for V-polarized
and H-polarized incidents, respectively.

V-polarized incident

LA TAl TA2
u w
I x(* 112[0.959,0.284,0] 144[0,0,-0.959] 0
wal ur wl
“ =l % Gn x5") 212[0,0,-1] 144[-0.9592,-0.959-0.284,0] 0

H-polarized incident

LA TA1 TA2

u w
I x (" [0,0,0.9592p,,-0.284%p1, ] 144[-0.9592,-0.959-0.284,0] 0

wowoa ow. [0.959,,-0.959-0.284%,,,
& =lx(ixC") £44[0,0,0.2842-0.959+0.959%] 0

0.284-:0.959%p;1-0.2843p1,,0]




(4). Final determination of the magnitude of Brillouin scattering vector €] for V-

polarized and H-polarized incidents, respectively.

Polarization of incident LA TA1l TA2

V-polarized ‘ )2 ‘ 0.959 ‘P44 ‘ 0

H-polarized 10.959% p,, -0.2847 p,)| 0.959| p,| 0




