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Concept of propagation-invariant STVs 

Propagation evolutions of propagation-invariant and Bessel STVs

Experimental setup

Propagation-invariant spatiotemporal vortices

Experimental generations of two propagation-invariant ST wave packets

Spatiotemporal profiles of propagation-invariant STVs

Representations of Gaussian pulsed beams, Bessel spatiotemporal vortices 
(STVs), conventional propagation-invariant ST wave packets and 
propagation-invariant STVs in the frequency-momentum domain. 

Experimental liquid surface wave platform setup and measurement
of liquid surface wave dispersion.

0 30 60 900 30 60 90
-15

0

15

l = 1 l = 2

x 
(c

m
)

z (cm)

3 cm

z

3 cm

 (cm)

0 30 60 90
-30

0

30

z (cm)

x 
(c

m
)

z (cm)

l = 1

4 cm

8 cm

Ph
as

ed
 a

rra
y

+

-

0

E

0 30 60 90
-30

0

30

4 cm

8 cm

z (cm)

t

∆t

∆t

l = 2

t

∆t

∆t

0 30 60 90

Ph
as

ed
 a

rra
y

+

-

0

E

2 cm

4 cm

w

h

-30

0

30

x 
(c

m
)

z (cm)

z (cm)0 30 60
-30

0

30

x 
(c

m
)

Ph
as

ed
 a

rra
y

+

-

0

90

z = 12 cm z = 72 cm

-30

0

30
-30

0

30

x 
(c

m
)

(s)
-3 0 3 -3 0 3

τ

60

70

80

-100 0 -100
60

70

80l = 1 l = 2

k  (rad/m)x0
1

-π π

Experimental frequency-
momentum representations 
and stable temporal evolution 
of two propagation-invariant 

ST wave packets.
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Experimental frequency-momentum 
representations and stable temporal 

evolutions of propagation-invariant 
STVs with topological charges +1 
and +2, in contrast to conventional
Bessel STVs, which are prone to 
distortion and charge splitting.


