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1.Angular momenta for light: orbital and spin parts
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Bliokh K'Y, Nori F. Physics Reports, 2015, 592: 1-38.
Allen L, et al, Phys. Rev. A, 1992, 45(11): 8185.



2. Optical AM vs. mechanic antenna
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3. Optical angular momenta: democratic OAM and SAM
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Y. Mao, Y. Liu* and H. Lin*, IOP J.

N AM flux tensors
l 038 1. .. ~
Eat[s(t)]l + O My = 0, (4)
0.6 T s
My, = [ sin6do /0 dgr?M,, =0, (5)
04 T 2
My, = [ sindds /0 dgr*M,, =0, (6)
02 T o 2.2 2Q
' M,, = | sin6de / der2M,, = MO 5 (7)
. 0 0 12mce
and M,;, M;, both vanish. So its angular momenta flow entirely in z-direction.
k2q*d*Q
Ms,rx - 07 Ms,ry - 07 Ms,rz - 2471'680 5+5—- (8)
Therefore the rest flux should be OAM flux possessing the other half of the total AM flux, and
Mrz
Ms,rz = Mo,rz = T (9)

Then longitudinal AM flux is split into two halves exactly (SAM vs. OAM).

Phys. Commun. 5,125012 (2021).



More on OAM and SAM

Electric field plot: OAM

Polarization states: SAM

(b)

X

Figure: Far fields (a) Phase plots for F, on plane z = 2. Inset of (a): helical phase of order 1 for far-region

electric field. (b) |E(z,y)|z=z- (¢) Ex(,y)|2=2
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Figure: |E|(65, #5) and |H|(64, ¢5) superimposed with polarization circles: (a) electric fields and (b) magnetic
fields. (b) All polarizations for magnetic fields are uniformly left-circular.

Y. Mao, Y. Liu* and H. Lin*, IOP J. Phys. Commun. 5,125012 (2021).



recap1.Angular momenta for light: orbital and spin parts
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Bliokh K Y, Nori F. Physics Reports, 2015, 592: 1-38. Transverse SAM in light beam

Allen L, et al, Phys. Rev. A, 1992, 45(11): 8185.
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Andrea Aiello, et al., Nature Photonics 9, 789 (2015).



4. Expansion on spin-momenta locking:

more than from curl of momentum
(a) 0 1 (b) 0 1

Table 1. Spin-momentum equations and the analogy to the ——
Maxwell’s equations by . by
Maxwell’s equations Spin-momentum equations
V-E=0 V.p=0
V-H=0 V-§=0
VXE = iouH VXp = 2k?S
VXH =J — iweE VXS =2(p—p,)
Helmholtz equation N N
V?H 4+ k?H = —VXJ V2S 4 4k3?S = 2VX ®
Po (c) 0 1 (d) 0 1

P. Shi, L. Du*, et al., PNAS,
10.1073/pnas.2018816118 (2021).

Evanescent wave in guided structures

Z.-K. Xiong, Wang Z.-L., Y. Liu*, et al., For All waves including propagating waves in free space:
arxiv:2310.06664 Curl of momentum DO NOT give the full transverse SAM.



http://arxiv.org/abs/2310.06664

Expansion on spin-momenta locking:
more than from curl of momentum
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Z.-K. Xiong, Wang Z.-L., Y. Liu*, et al.,
arxiv:2310.06664
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A bit more...

The co
electro:
(Tamm

The “Point of no return” is the analogue of the event
horizon for fish in a river. To the left of it, the water =
flows faster than a fish can swim. So, if a fish happens
to drift beyond this line, it can never get back up-
stream; it is doomed to be crushed in Singularity Falls.

--U. Leonhardt, Essential Quantum Optics, Cambridge Press
--U. Leonhardt, Ch10, in Analogue Gravity Phenomenology, Springer Press, 2013. -



4. Conclusion

(1) a rotational dipole and its radiation features on AM

(2) Expansion on spin-momentum relation
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