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Relazioni di Fresnel
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Relazioni di Fresnel
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Riflessione e rifrazione
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Riflessione totale




Prismi a riflessione totale

a riflessione totale di Porro di Dove o invertitore

} £
di Amici o a letto specchio triplo di Lummer-Brodhum

F1c. 2.3 - Prismi riflettenti che utilizzano il principio della riflessione totale.
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The Guiding of Light

Total internal reflection: Johannes Kepler (before 1611)
Laws of reflection and refraction: Willebrord Snell (between 1621 and 1625)
Guiding of light by total internal reflection: Daniel Colladon (1842)
(Comptes Rendus, Vol. 15, p. 800, Oct. 24, 1842)

Light [0

source 8!

"... one of the most beauitful
experiments one can perform
i a course on optics .."

Dame] Colladon (1802 — 1893)

"Father of light guiding" (after . Hecht, Optics &

Photomcs Mews, Oct. 1999)

Daniel Colladon's apparatus



Fibre ottiche




The Nobel Prize in Physics 2009

Charles K. Kao

"for groundbreaking achievements concerning the
transmission of light in fibers for optical communication”
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Rombo di Fresnel
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Frustrated total attenuated reflection
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Frustrated total attenuated reflection
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Total Internal Total Internal Reflection Fluorescence

Reﬂect i on Evanescent Wavefront mﬁnﬁ
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Microscopy (TIRFM)
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TIFRM measurements on fluorescent microsphere

Microspheres in TIR and Widefield Fluorescence
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Frustrated total attenuated reflection
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Relazioni di Fresnel
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Relazioni di Fresnel
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Goos Hanchen shift
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Goos Hanchen shift

Fig. 11.4. The Poynting vector direc-
tion in different parts of a beam
ABCD. In the region PQ, energy
enters the rarer medium:; in the region
OR, energy travels parallel to the sur-
face; and in the region RS, energy
travels out of the rarer medium (shown

i by arrows in the lower part of the
-'-—ﬁ“--_.;‘: - -—m ﬁgure)° 4 .




Misura del Goos Hanchen shift
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Misura del Goos_ﬁHanchen shift
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FIG. 1. Sketch of the experimental apparatus showing the para-
bolic transmitting antenna (7)., the prisms, the air gap of width d,
the horn antenna used as receiver (R), and the symmetrical shifts of
the reflected/transmitted beams, where 6,>6.=arcsm 1/n 1s the
angle of incidence. 6, 1s the critical angle of total reflection. The
shift of the evanescent wave parallel to the surface in air represents
the Goos-Hanchen shift D.



Misura del Goos Hanchen shift

A. Haibel et al. Phys. Rev. E 63, 047601 (2001)

A=32.8 mm

FIG. 2. A picture of the experiment. The prisms, cut from a cube
of perspex with a side length of 400 mm, have an index of refrac-
tion n=1.605 (=6,=38.5°) at the frequency m question (9.15
GHz). Microwaves with hAg=32.8 mm, generated in a klystron
(2K25) are fed into a parabolic transmitter antenna guaranteeing
quasiparallel beams. The beam spreading is less than 2° as follows
from sin ¢p=N\y/2bn with diameter b ,.=350mm and all beam
components are in the range of total reflection. This was verified by
measuring the transmission damping depending on the air gap be-
tween 0 and 50 mm. The damping would be 1.8 dB 1 the case of
normal reflection compared with our measured 36 dB for the case
of #,=45% and a 50-mm gap. The measured value of 7.2 dB/10 mm
is in agreement with the theoretical transmission Ref. [17]. The
signals have been picked up by a microwave horn and fed across an
amplifier to an oscilloscope (HP 54825A). A metallic reflector
placed at the base of the first prism to determine the position of the
reflected beam in the case of geometrical optics. The results pre-
sented here are averaged values of several runs with error bars. (For
the photo we put the various components near together to present
all of them in one picture.)



Misura del Goos Hanchen shift
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FIG. 4. The Goos-Hanchen shift vs air gap for different beam
diameters in TM polarization and for #;=45°: the shift measured
for the large beams (no aperture or an aperture of 190 mm) is
roughly in agreement with theoretical prediction (dot-dashed line)
[8]. while decreasing beam diameters lead to increasing shifts
reaching the constant asymptotic value already for very small val-
ues of the air gap. The zero point was obtained by substituting the
air gap with a metallic plate.
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