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Table S1. Selection rules for intermediate states m1 and m2 for a given initial state, and for 

polarization vector aa or bb which both correspond to the excitation of Ag (A´, A1) phonon 

mode. These selection rules correspond to the following product of matrix elements: 

, with  =⟨𝑓│𝐻𝑒 ‒ 𝑝│𝑚1⟩⟨𝑚1│𝐻𝑒 ‒ 𝑝ℎ│𝑚2⟩⟨𝑚2│𝐻𝑒 ‒ 𝑝│𝑖⟩ ∣�𝑓⟩ ∣�𝑖⟩

1-layer WTe2

aa bb

     = ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩      = ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩

Ag        Bu

Bg        Au

Au        Bg

Bu        Ag

Ag        Au

Bg        Bu

Au        Ag

Bu        Bg

N-layer WTe2 (N ≥2)

aa bb

     = ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩      = ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩

A′         A′
A″         A″

A′         A″
A″         A′

Bulk WTe2

aa bb

     = ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩      = ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩

A1        B1

A2        B2

B1        A1

B2        A2

A1        B2

A2        B1

B1        A2

B2        A1



Table S2. Selection rules for intermediate states m1 and m2 for a given initial state i, and 

polarization vector ab or ba which both correspond to the excitation of Bg (A″, A2) phonon from 

monolayer to bulk WTe2, These selection rules correspond to the following product of matrix 

elements: , with  =⟨𝑓│𝐻𝑒 ‒ 𝑝│𝑚1⟩⟨𝑚1│𝐻𝑒 ‒ 𝑝ℎ│𝑚2⟩⟨𝑚2│𝐻𝑒 ‒ 𝑝│𝑖⟩ ∣�𝑓⟩ ∣�𝑖⟩

1-layer WTe2  

ab ba

       ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩        ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩
Ag     Bu     Au

Bg     Au     Bu

Au     Bg     Ag

Bu     Ag     Bg

Ag     Au     Bu

Bg     Bu     Au

Au     Ag     Bg

Bu     Bg     Ag

N-layer WTe2 (N ≥2)

ab ba

       ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩        ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩
A′       A′     A″
A″       A″    A′

A′       A″     A′
A″       A′     A″

Bulk WTe2

ab ba

       ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩        ∣ �𝑖⟩ ∣ �𝑚1⟩ ∣ �𝑚2⟩
A1      B1      B2

A2      B2      B1

B1      A1      A2

B2      A2      A1

A1      B2      B1

A2      B1      B2

B1      A2      A1

B2      A1      A2


