Formula Sheet PHYC/ECE 463 Advanced Optics 1 UNM (MT1)

Harmonic wave: E = Re{E, exp(—iwt + ik v+ ¢)} k= o 2ﬂ; L= 2
/10 Hol&g
Poynting vector § = #LE x B Irradiance [ =(S) = 8050 |EO|2
0
Harmonic waves: B = i% X E = %l’é x E (k unit vector along I_c));
Snell: n;sin8;=n,sinf, critical/pol. angles:
sinf.=tanfp = n,/n,;
De Broglie  Relativistic Momentum  Relativistic Velocity Relativistic mass

Wavelength p:\/EZ/CZ_mZCZ pc? T m 1=L
A=h/p v=?=c\/1—mc/E re /—1—1]2/02

(Photon: m = 0)

Huygens: Each point on the surface of a wavefront may be a source of spherical waves, which themselves
progress with the speed of light in the medium (v = c/n) and whose envelope at a later time constitutes
the new wavefront.

Fermat: Light travels between two points along the path that requires the least time,( or extremizes the
optical path length), as compared to other nearby paths.
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Optical Resonator
Cavity round trip
Ty = ﬁ{[ﬁl sin(NO) — sin(N — 1) 8]r;, + B sin(N6) r;,}
—1<cos8d =(A+D)/2<1

!

1
Ty = ﬁ{C sin(NO) r, + [D sin(N6) — sin(N — 1) 8]r;,,}

GRIN system
. ABCD
Refractive index cos(d/l) Lsin (d/0)
n(r) = no[l—r?/21%] (—1/1 sin (d/1)  cos(d/l) )

r.- distance from OA

l.- rate of change of n d.- prop distance
Trigonometry Useful relations
sin’@+cos* 6 =1 Paraxial approx.:
sin(a +b) = sin(a) cos(b) + cos(a) sin(b) dsing _ tanf ~ sin6 ~ 6
cos(a+b) = cos(a) cos(b) —sin(a) sin(b) dae Eg_ler:
B 20 sin20 = 2sin B eosd dcosf — —sing e = sin@ +icosh
c?s 20 =1-2sin" 0; sin26 = : sin € cos P sin L'Hépital's rule
sin@) = cos(7/2-0);  cosd =sin(7/2-06) dinw/, = jw Iflimf(o) = lim gx) - 0, %00
tan @ = sin ¢ — 1 dw? a1 Then:
cos¢  cot dx MY im0 /g() = lim £/ (%) /g' (%)
Law of cosines
c? =a%?+b%?—2abcosy 8

a’? =b%*+c%? —2abcosa b "\«
b? = a? + ¢? — 2abcos B

a
A r B

Physical Constants
¢=2.998 x10° m-s™! h=6.63 x 10°*J-s | e=1.6x10"C
ks=1.380 x 102 J'-K™" | £=8.85x10"2 F/m | me=9.1 x 107" kg

1G=10%T,1evV=1.602x10"J,1dyne=10N,1erg=10"J



