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Figure 2.2-1 Representations of a monochromatic wave at a fixed position r: (a) the wavefunction
u(t) is a harmonic function of time; (b) the complex amplitude U = aexp(jy) is a fixed phasor;
(c) the complex wavefunction U(t) = U exp(j2nvt) is a phasor rotating with angular velocity w =
27w radians/s.
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Figure 2.2-5 (a) Wavefunction of a paraxial wave at point on the z axis as a function of the axial
distance z. (b) The wavefronts and wavefront normals of a paraxial wave in the x—z plane.
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Figure 2.4-3 Transmission of a plane
wave through a transparent plate.
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Figure 2.4-5 A transparent plate of vary-
ing thickness.
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Figure 2.4-7 A plano-convex thin lens. f CX,W}: l’lo 2 =
The lens imparts a phase proportional to ot , .

2?2 + y? to an incident plane wave, thereby — (Ko )i_ifga
transforming it into a paraboloidal wave = }'\o e 27
centered at a distance f from the lens (see

Exercise 2.4-3). Q n v
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Figure 2.4-9 A thin lens transforms a
z plane wave into a paraboloidal wave.
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Figure 2.5-1 (a) Phasor diagram for the superposition of two waves of intensities /; and > and o gA_[/h[_\ “TB ot
hase difference ¢ = 2 — ¢1. (b) Dependence of the total intensity I on the phase difference .
p % =2~ 1. (0) Dep y p ® EYUDANSUTHLS ©F CHoorle gy

VALE S 2022

Figure 2.5-2 Dependence of the intensity / of
the superposition of two waves, each of intensity
Iy, on the delay distance d. When the delay
distance is a multiple of A, the interference is
constructive; when it is an odd multiple of \/2,
the interference is destructive.
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(a) Mach-Zehnder (b) Michelson (c) Sagnac

Figure 2.5-3 Interferometers: A wave Uy is split into two waves U; and Us (they are shown as
shaded light and dark for ease of visualization but are actually congruent). After traveling through
different paths, the waves are recombined into a superposition wave U = U; + U, whose intensity is
recorded. The waves are split and recombined using beamsplitters. In the Sagnac interferometer the

two waves travel through the same path, but in opposite directions.
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Sagnac effect # 15 languages
Contents hide Aricle. Talk Read Edit View history Tools v
(Top) From Wikipedia, the free encyclopedia
Description and The Sagnac effect, also called Sagnac interference, -
named after French physicist Georges Sagnac, is a d
History phenomenon encountered i interferometry thatis
~ Theory elicited by rotation. The Sagnac effect manifests itself in
s case a sotup callod a ring interferometor or Sagnac
Interferometer. A bearn of ight is spit and the two - -
Generalized formula beams are made to follow the same path but in W
~ Applications opposite directions. On return ta the point of entry the d
Practical uses two light beams are allowed to exit the ring and ot — =
g s undergo inerference. The relafive phases of the two  regresentaton of & Sagnac
- exiting beams, and thus the position of the interference i
Zero point ringes, aro shifted according 1o the angular velocity of
calioration the apparatus. In other words, when the interferometer is at rest with respect to a
Lockin nonrotating rame, the light takes the same amount f fime to raverse the ing in eiher
Fibre optic direction. However, when the interferomtor systom is spun, one bearm of light has a
gyroscopes versus longer path 1o travel than the othar in order to complote one ircult of the mechanical
1ing laSer QY1059eS  frame, and so takes longer, resulting n a phase difierence between the two beams.
Zero-area Sagnac Gaorgos Sagnac sot up this exporiment in 1913 in an attompt to prove the oxistence of
d the aet theory of special rela superfiuous. I

an
gravitational wave
deteation A gimbal mounted mechanical gyroscope remains pointing in the same direction atter
spinning up, and thus can be used as a rotational reference for an inertial navigation

See also
- d i
References system. With of so-called laser fiber
based on the Sagnac effect, bulky mecharnical gyroscopes can be replaced by those with
External inks
o moving parts in many modern inertial navigation systems. A conventional gyroscope
relles on the principle of conservation of angular momentum whereas the sensitivity of the

https://en.wikipedia.org/wiki/Sagnac_effect
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