inf1]:= (* Transfer matrix for a distance d in a nediumw th index of refraction n x)

tmd_, n_] := (din g)

m[2]:= (* Refraction nmatrix for a spherical surface of
radius r with a change in index of refraction dn = nt - ni  x)
1 -dn/r)

rmr_, dn_] : = (0 1

w

n(s:= (+ Initial ray starting at a distance so fromthe first vertex x)

o (0

in[4]:= (% Propagate the ray to the first virtex =)
yl = tm[so, 1].yo

outl4]= {{a}, {soa}}

n(71:= (* Refract the ray into the sphere «x)
y2 =rmr, n-1].yl

out[7]= {{oc + w}, {so Ol}}

n[el:= (* Propagate the ray through the sphere x)
y3 = tm2r, n].y2

ZI’ (O(+ 1-n)sox

outs]= Houw}, {SOO(+ ' >}}

r n

inf9:= (* Refract out of the sphere =)
y4 = rm[-r, 1-n].y3

2 OH(l—n)soa
r
(-1+n) |sOa+ n 21 (g +dnisoa

- {{or LEL20% r ), [soas - Ly

in[10:= (* Propagate ray to the inage point =x)
yi = tmsi, 1].y4

1am) 2r (nmse
-1+n SO o+
(1-n)soa n
out[10]= {{o(+ - },
r r
2r OH_(l—n)soa]
21 (o4 0ES00) (1-n)soa (=1+m (SOOH " )
{SOOH— J +Si |o+ - }}
n r r

n[1gl:= (+ The condition for an inage is that the ray crosses the optical axis
at the inage point. So we need to solve for si as a function of so. %)
solution = Solve[yi [[2]] =0, {si}]

_ r (2r +2s0-nso)
Out[13]= {{SI —>72r+n:7250+2n50}}



2 | optics.nb

(* Wen the object is placed at the focal point of the first refracting surface,
we will have... x)

m[15]:= Full Sinplify[si /. solution /. {so-r / (n-1)}]

r
Out[15]= { }
-1+n




