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Unfringing Interference of Cross-Polarized Slits

W. Michael Feuerstein

I  project  a diagonally-polarized (D)  monochromatic  complex plane-wave(1) electric field
onto cross-polarized slits.   (1)  What is the instantaneous behavior of  the electric field
versus diffraction angle in the far field(2)?  (2) The time-parametric vector sum of crossed-
polarized  slits’  electric  fields  in  a  fixed  plane  about  normal  to  the  slits’  rays  traces
Lissajous  curves(3) particular  to  the  diffraction(4) angle.   (3)  These  uniform-brightness,
diffraction-angle-dependent lines, circles, and ellipses constructively constitute unfringing
interference  of  transverse  field  undulations(5) summed  in  parallel  and  falsify  the  first
Fresnel-Arago  Law(6,7) since  interference  (the  3-d  vector  sum)(1),  somewhat  ironically,
predicts  the outcome.   This  result  essentially  retro-extends Fresnel  optics  (transverse
vibrations) upon the Young’s Double-Slit via the (parallel and direct) lineages of Maxwell,
Heaviside, and Poynting, supporting Young’s original assertion of light as a wave(8.9).

  In the diffraction plane beyond linearly crossed-polarized optical slits, assuming a plane-wave

E-field or wavefunction(11), the parametric vector sum, neglecting the diffraction envelope, is(10):
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 (where ϕ1, ϕ2≡ϕ1(θ,+d),ϕ2(θ,−d), Δϕ = ϕ2-ϕ1, ω = 2πλ/c , θ is the diffraction angle, and d is the 

slit spacing/2).  This vector sum traces Lissajous patterns(3) which are cyclic versus θ.  The 

time-average of
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(the instantaneous real irradiance(12, 13)), is independent of Δϕ(θ).  (1) cycles in polarization and 

(2) in pulsed versus constant irradiance as functions of Δϕ(θ)

(e.g., Δϕ’s of 0 and 𝝅 contain D/A[nti]D with 2x-peak power

pulses at 2ν , and Δϕ’s of 𝝅/2 and 3𝝅/2 contain

L[eft]C[ircular-polarization]/R[ight]C with 1x-

constant power.)  For E0y = E0z, (fixed θ) sums

constructing RC/LC change in direction only and

sums constructing D/AD change in magnitude only

with t.  Comparing the present to parallel-polarized(8.9) (fringing) slits gives the two-slit 
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geometry information encoded in polarization (and time-domain irradiance) in the former and 

in brightness (fringes) in the latter.

1.  Electromagnetic Theory, 1893 "The Elements of Vectorial Algebra and Analysis," vol.1 chap.3 pp.132–305 where 

he gave a complete account of the modern system.

2.  Born, Max; Wolf, Emil (1999). Principles of Optics: Electromagnetic Theory of Propagation, Interference and 

Diffraction of Light (7th ed.). Cambridge: Cambridge University Press. ISBN . OCLC 40200160.

3.  Palmer, Kenneth; Ridgway, Tim; Al-Rawi, Omar; et al. (September 2011). "Lissajous Figures: An Engineering Tool 

for Root Cause Analysis of Individual Cases—A Preliminary Concept". The Journal of Extra-corporeal Technology. 43 

(3): 153–156. ISSN 0022-1058. PMC 4679975. PMID 22164454.

4.  Francesco Maria Grimaldi, Physico-mathesis de lumine, coloribus, et iride, aliisque adnexis … [The physical 

mathematics of light, color, and the rainbow, and other things appended …] (Bologna ("Bonomia"), (Italy): Vittorio 

Bonati, 1665), pp. 1–11 Archived 2016-12-01 at the Wayback Machine.

5.  H. Lloyd, Lectures on the Wave-theory of Light, Dublin: Milliken, 1841, Part II, Lecture III, p. 26. The same 

description was retained in the "second edition", published under the title Elementary Treatise on the Wave-theory of 

Light (London: Longman, Brown, Green, Longmans, & Roberts, 1857; p. 136), and in the "third edition" (London: 

Longmans, Green, & Co., 1873; p. 167), which appeared in the same year as Maxwell's Treatise on Electricity and 

Magnetism.

6.  World of Physics; http://scienceworld.wolfram.com/physics/Fresnel-AragoLaws.html

7.  Optics, Hecht, 4th edition, pp. 386-7.

8. Young, T. (1802). "The Bakerian Lecture: On the Theory of Light and Colours". Philosophical Transactions of the 

Royal Society of London. 92: 12–48. doi:10.1098/rstl.1802.0004. JSTOR 107113.

9.  "Thomas Young's experiment". www.cavendishscience.org. Archived from the original on 2022-03-31. Retrieved 

2017-07-23.

10. feuerstein (https://physics.stackexchange.com/users/310309/feuerstein), I polarize the slits (one H, the other V) of a 

Young's double-slit. If my source is H or V, do I see fringes? What about if my source is D or AD?, URL (version: 2021-

08-15): https://physics.stackexchange.com/q/659378

11.  Born, M. (1926b). "Quantenmechanik der Stoßvorgange". Z. Phys. 38 (11–12): 803–827.

12.  Nahin, Paul J. (2002). Oliver Heaviside: The Life, Work, and Times of an Electrical Genius of the Victorian Age. 

p. 131. ISBN .

13.  Stratton, Julius Adams (1941). Electromagnetic Theory (1st ed.). New York: McGraw-Hill. ISBN .

SDG

Unfringing Interference of Cross-Polarized Slits – preprint, W M Feuerstein, orig. sub. 17 Mar 2024, correction sub. 
21 Mar 2024, p. 2 of 2.

https://en.wikipedia.org/wiki/Max_Born
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://books.google.com/books?id=zFeWdS2luE4C
https://en.wikipedia.org/wiki/Julius_Adams_Stratton
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Paul_J._Nahin
https://physics.stackexchange.com/q/659378
http://www.cavendishscience.org/phys/tyoung/tyoung.htm
https://web.archive.org/web/20220331124441/http://www.cavendishscience.org/phys/tyoung/tyoung.htm
https://www.jstor.org/stable/107113
https://en.wikipedia.org/wiki/JSTOR_(identifier)
https://doi.org/10.1098%2Frstl.1802.0004
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Philosophical_Transactions_of_the_Royal_Society_of_London
https://en.wikipedia.org/wiki/Philosophical_Transactions_of_the_Royal_Society_of_London
https://doi.org/10.1098%2Frstl.1802.0004
https://en.wikipedia.org/wiki/Thomas_Young_(scientist)
http://scienceworld.wolfram.com/physics/Fresnel-AragoLaws.html
https://archive.org/details/elementarytreati00lloyrich
https://archive.org/details/wavetheorylight00lloyrich
https://archive.org/details/wavetheorylight00lloyrich
https://archive.org/details/lecturesonwavet00lloygoog
https://en.wikipedia.org/wiki/Wayback_Machine
https://web.archive.org/web/20161201074612/https://books.google.com/books?id=FzYVAAAAQAAJ&pg=PA1
https://books.google.com/books?id=FzYVAAAAQAAJ&pg=PA1
https://pubmed.ncbi.nlm.nih.gov/22164454
https://en.wikipedia.org/wiki/PMID_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679975
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.worldcat.org/issn/0022-1058
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679975
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679975
https://www.worldcat.org/oclc/40200160
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Principles_of_Optics
https://en.wikipedia.org/wiki/Principles_of_Optics
https://en.wikipedia.org/wiki/Emil_Wolf

