Acoustic polarization singularities arising under torsion and
orbital angular momentum exchange at the backward collinear
acousto-optic diffraction: a case of crystals with point symmetry
3m. Errata

Mys O., Kostyrko M., Adamenko D., Skab I. and Vlokh R.

0. G. Vlokh Institute of Physical Optics, 23 Dragomanov Street, 79005 Lviv,
Ukraine; vlokh@ifo.lviv.ua

Received: 22.06.2022

Abstract. We introduce corrections to our recent article [1] (Mys O. et al., 2022.
Ukr. J. Phys. Opt. 23: 107-115). The reasons of these corrections are (i) introduction
of corrected values of the piezo-acoustic tensor components and (ii) consistent
accounting for the fact that the optical beam appearing in the crystals with torsion-
induced topological defects of optical-indicatrix orientation has a vector character
whenever the incident beam is linearly polarized.
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We have found errors in our recent work [1]. Correction of these errors includes the following
changes that must be introduced in its text, formulae and figures.

1. Abstract. Instead of the sentence
“It is also shown that a backward collinear acousto-optic (AO) interaction of a linearly polarized
incident optical wave with a torsion-induced acoustic vortex wave is accompanied by a transfer of
orbital angular momentum from the acoustic wave to the diffracted optical wave.”
it should be
“It is shown that a vector beam with unit polarization order is generated in the crystals whenever
the incident optical beam is polarized linearly. AO interaction of this vector beam with the
acoustic beam bearing a singly charged vortex results in the diffracted optical wave which bears a
vortex. The strength of embedded topological defect of the phase front of this vortex is determined
by the sum of strengths of the topological defects referred to the incident optical wave and the
acoustic wave. The diffracted optical beam represents a vortex beam with the orbital angular
momentum 27.”

2. Page 109. Instead of the sentences
“Note that the changes in the AW velocities induced by the stresses 10’ N/m* are usually small
enough (e.g., a few m/s [11]).

The numerical values of the ©;;,, components for LiNbO; are not available in the
literature. In our simulations, we have taken the 0,,,, values which follow from the assumption

that the coefficients Cyy; and 6, have the same order of magnitude [22]. As a result, we have

Obtained @444 = 001 s @344 = 003 s @114 = 008 s @244 = 002 s @144 = 004 s @124 = 006 and
@134 = 007 .”
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it should be

“Note that the changes in the AW velocities induced by the stress 10° N/m” are usually small
enough (e.g., ~ 10 m/s [21]).

The numerical values of the ©;;,, components for LiNbO; are not available in the
literature. In our simulations, we have taken the ©;,,, values, which follow from the experimental

changes in the AW velocities known for the rocks [21]. As a result, we have obtained ®44, =100,

@344 = 300 N @114 2800, @244 = 200, @144 2400, @124 = 600 and @134 = 700 .”

3. Instead of Fig. 1,
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Fig. 1. Elliptical-conical coordinate dependence of a torsion-induced difference of transverse AW velocities (a)
and projection of this dependence in the XY plane (b). The torsion moment is equal to Mz= 0.06 Nxm.

it should be
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Fig. 1. Elliptical-conical coordinate dependence of a torsion-induced difference of transverse AW velocities (a)
and projection of this dependence on the XY plane (b). The torsion moment is equal to Mz= 0.06 Nxm.

4. Pages 111 and 112. Instead of the sentences and equations
“Then the electric field components of the diffracted wave can be written as:

E{' =AB\ D" = p,e,D}", (14)
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or

Eg = ABzzDén = —P14e4D§n > (15)

where D" =D0e"(”’”kmz) and DY =D0e"(”’”kmz) are the electrical inductions of the incident
optical waves with the unit amplitude Dy, which are polarized respectively parallel to the X and ¥
axes, pj4 1s the elasto-optic coefficient, @ the frequency of the incident optical wave, and ¢ the

time coordinate. Egs. (14) and (15) can be rewritten as

, AT, (p,M.) . e ‘
Eld — AB, D" =~ p,K,, sin —% (; z)el([w+§2]t K=K, ZD+240 (16)
or
, AT, (p,M.) . e ,
Eéi = ABy, D" = piuK,, sin —% (; z)el([aHQ]t (K"K, Z)+i2qp 17)

It is evident that the electric field of the diffracted optical wave involves the factor ¢'?9% . Hence,
the diffracted beam contains a vortex with the charge /=2¢ = 1 and, moreover, the OAM is being
transferred from the AW to the diffracted optical wave.”

it should be

“The linearly polarized incident optical waves with the polarizations parallel to the X (or Y) axis
are described by the state vectors

. 1) sooreiz . 0) swreriz
D" =D, {Oje’(w* )or DY =D, {Je’(”” ). (14)
Due to the torsion-induced singularity and according to the relation for the Jones matrix [25] we
obtain
AU, (p,M,)[1 0 AT, (p. M, )| cos2(P  sin2{F
M(X,Y):(:OSM{ }H’sinM 5z <z , (15)
2 0 1 2 sin2¢  —cos2¢y

where AT, (p,M,)=2rAn(p,M,)d /2 is the torsion-induced optical phase difference, Dy the

unit electric-induction amplitude, and 7’ =¢/2 the torsion-induced optical-indicatrix rotation
angle which is counted around the Z axis [6]. In other words, we have the topological defect of
optical-indicatrix orientation with the strength equal to 1/2. The X- and Y-polarized incident optical
waves are decomposed inside the crystal respectively as

AT, (p,Mz){l

D(X,Y)=D,cos

) op
:|eiw+/¢’"z) N iDO sin AFOP (,0, Mz ) [COS 24,2 ]ei(a)t+ki"z) ,

2 0 2 sin2¢ Y
and (16)
AT _(r,B)[0] . in AT, (r,B)| sin2&% | . n
D(X,Y):DOCOS—OP( 1){1}3’(”””‘ 2) +iD, sin—oP( 1)[ cos§§0P Ok z),
- z

In fact, these relations contain the two terms. The first describes the wave with the incident
polarization and the second one implies the optical vector beam with the unit polarization order.

For the case of X- and Y-polarized incident optical waves, the electric-field components of
the diffracted wave can be written respectively as
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B9 = _ip,, sin AT, (p. M) sin AT, (p,M,)[1 JL2a0+28] QK" K, 7]
1 2 2 i ’
and (17)
Al s Mz Al N M 1 i op in_
Ed =—Pu sin op (5 ) sin ac (; z ) { ]el[%fp*z@ +Ho+Qlt+[k KWZ]I
1

Here p;, denotes the elasto-optic coefficient. Note that D,, e, and the corresponding unit

parameter referred to K, are not written down in these equations for the reasons of brevity. One
can see that the both diffracted optical waves are RH circularly polarized. They contain a
topological defect of the phase front. The strength of the latter is equal to the sum of strengths of

. . 1 .
the defects of optical and acoustic waves: qd =5(2qg0+2§ 7> ) =1. Hence, the diffracted wave
bears a doubly charged optical vortex with the OAM equal to 24.”

5. Conclusion. Instead of the sentence
“We have also shown that the process of backward collinear AO interaction of the linearly
polarized incident optical wave with the torsion-induced acoustic vortex wave is accompanied by a
transfer of OAM from the AW to the diffracted optical wave.”
it should be
“We have shown that, in the case of linearly polarized incident optical wave, a vector beam with
the unit polarization order is generated in the crystals. The AO interaction of this vector beam with
the acoustic beam bearing a singly charged vortex results in vortex-bearing diffracted optical
wave. The strength of embedded topological defect of the phase front of this wave is the sum of
strengths of the topological defects referred to the incident optical wave and the AW. The
diffracted optical beam represents an anisotropic vortex beam with the OAM equal to 24.”

6. Anoraris. Instead of the sentence
“Takox TIIOKa3aHO, IO 3BOPOTHA KoJiHeapHa akycroonTuuHa (AQO) B3aemomis JiHIHHO
MOJSIPU30BAHOI TaJIAI0u0i ONTHYHOI XBWJII 3 aKYCTHYHOIO BHXPOBOIO XBWIICIO, 1HIYKOBaHOIO
KPYYEHHSIM, CYIPOBOKYETHCS TIepeJaBaHHsIM OpOiTaAIbHOrO KyTOBOIO MOMEHTY BiJl aKyCTUYHOI
XBHJII 10 IM(paroBaHoi ONTUYHOI XBHIIL.”
it should be
“Tlokazano, mo y pasi JiHIHHO MOJSIPH30BAaHOI MaAal0vdol ONTHYHOI XBHJII B KpHCTalax
TEHEPYETbCS BEKTOPHHUH MYYOK 3 OAMHUYHMM TNOpSAKOM moisipusaiii. Axycroontudna (AO)
B3a€MOIisl IIbOI'0 BEKTOPHOr'O MyYKa 3 aKyCTHYHUM MPOMEHEM, SIKMH Hece OIHO3apsAHUA BUXOD,
MPUBOAUTE 10 IudparoBaHOl ONTUYHOI XBHJI, SKa Hece BUXOp i3 BOYIOBaHHWM TOIIOJIOTTYHHM
nedexrom dazoBoro ¢ponty. Cmia OCTaHHBOTO BH3HAYAETHCS CYMOIO CHJ TOIOJOTTYHHX
nedekTiB magaroyuoi ONTHYHOI Ta aKyCTW4HOI XBWIb. JupparoBaHuii OoNTUYHUNA NPOMIHB — II€
BUXPOBUH IPOMiHb 13 OpOiTAILHIM MOMEHTOM IMITYJIbCY, SIKUE JOpiBHIOE 2/1.”
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Anomauin. Mu eneciu nonpasku 0o Hawoi Heuwjooasuwvoi cmammi [1] (Mys O. et al., 2022. Ukr. J.
Phys. Opt. 23: 107-115). Ipuuunamu yux nonpasox € (1) 66edenHs KOpeKmMHiWUX Geaudun
KOMNOHEHM N’ €30aKyCMU4H020 MeH30pa ma (2) nocuioosHe 6paxy8amHs mo2o @akmy, uwo
ONMUYHUL NPOMIHb, AKULL 3 ABNAEMbCS 8 KPUCMALAX 3 THOYKOBAHUMU KPYUEHHSIM MONOI0STYHUMU
Odeghexmamu opicumayii ONMUYHOI IHOUKAMOPUCU, MAE BEKMOPHULL XapaKmep, Ko Naoaryull
NPOMiIHb NOJISIPUZOBAHULL TTHILIHO.
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