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Fig. S1. The X, y, z components of kinetic momentum (P) of APVB in free space from the source
plane z when the topological charge m = 0, =1, £2. The momentum components of APVB with
different topological charges are normalized by dividing by the maximum value of the total light
intensity of the corresponding topological charge m.
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Fig. S2. The X, y, z components of the total SAM of APVB in free space from the source plane z

when the topological charge m = 0, £1, +2. The total SAM component of APVB with different
topological charges is normalized by dividing by the maximum valve of the total light intensity of

the corresponding topological charge m.
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Fig. S3. The x, y, z components of the transverse-type spin (-SAM) of APVB in free space from
the source plane z when the topological charge m = 0, =1, £2. The components of the --SAM of
APVB with different topological charges are normalized by dividing by the maximum value of the

total light intensity of the corresponding topological charge m.
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Fig. S4. The X, y, z components of the longitudinal-type spin (I-SAM) of APVB in free space
from the source plane z when the topological charge m = 0, +1, +£2. The components of the |-
SAM of APVB with different topological charges are normalized by dividing by the maximum
value of the total light intensity of the corresponding topological charge m.
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Fig. S5. The transverse field and longitudinal field intensity of APVB in free space from the
source plane z when the topological charge m = 0, £1, +2. The transverse and longitudinal field
light intensities of APVB with different topological charges are normalized by dividing by the

maximum value of /1 + I» of the corresponding topological charge m.
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Fig. S6. The OAM of APVB in free space from the source plane z when the topological charge

m =0, =1, £2. The OAM of APVB with different topological charges is normalized by dividing by

the maximum value of /1 + /> of the corresponding topological charge number .
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