1. Lmeare 3 Q%\f&o""\ //> 2 A

e ide & Co< 233 12 45¥ s
AL Z N LS
P
¢ £,

EV\{ l"&:{ A'U“\Q ?qr\#cu\z:
E‘k'&:h.w £=£(

CO\»\'\'.?luo'lnz . -3 :
S &1(, t\ =6\:‘:2§ 1 js; % = &rc'('dc\ntﬂ P—— !

\/'\ 2w P W = 2-1!“& AN
L TSR (;e ‘)ro?c\:)o.‘r.’m N 3 \'I\ ;\
% ) \'\‘\“r

?:r-'w) B s 1 s
Q T & C_ = 5' . >\ H.’f‘m'f C e ..........................

1 1

X [h 1 I I
1 1

™~ : [

~.
-
S
N
~
-
e

,- ; A S
2
T.[Sl . EOnAt = A

2. Prorsso\.)f-'m ,om:;ﬂ
\*\Atce &z r'a&ro.c-‘.'vv\ “In = %

C- \li\"'SSe l\m.':ﬂ st lc w:'.'eu

D.‘see.rs.'uvx |
C Qe f\os N deminoe

D:\%&,“LM (Bgae&mﬂ “I@ Lk?- Q%\Q&fm *Dx‘o\’z-

d‘ » )\ =) Y\g%"aﬂf d-&“r«’{'{m S: Gn ez 1 W

dx A = s neglgble n
St (0\ l:...\) .
2

u-\-:whs!
D’}Aas.‘m N\A’%?\ .
o i s & "
n~ X =7 IS Qoo "M )\ %nl I ooy Aenit Eh--"""'j
de N = 1 L dewse 7N
~ =2 -‘[.5 A N A £ /x/ . ; ‘\\ n,> ng
J— S £ ‘ \\‘.OAS-'I{ S {\' tweng "x \")i‘_ \\s




5. Fle 09\-qu
NA= n,- S

=9 emvifom '10 o 32'40“

Bow(;\vofd'{'\'\ ( de‘o,'" \om-.:rc

Fiber Type
Single-mode
Graded index

V'z

Bandwidth

100 GHz-km

500 MHz-km
@ 1300 nm
160 MHz-km
@ 850 nm

2 MHz-km

Sp ndex
Typical Opticz

p\ﬁ vae\\' ) 0N
Peckes [o0] -
? 'm/ov“‘

P:
A = 10 lol(r:_\_j
0‘15";“1‘2‘. sl'l' e le. { 'Lre

Affowonbion flee - A

A
[ Milbmede ek dod
3‘-\&(,-\“' A’ mdoer

A - ldl' \("“\

e

3 dB/k"-\ . 8$°nu

F\)fl sat d md: cc V"‘ul“‘ e )

o P

F:\Ore %ra(x‘m .'\n(k:cc, ("J{'""WJ '\

- -90
=100 p=

=7 S:%"‘“\ r(q \"\f.’ae.
LO"%O&V; d'u\«&

amma oWy (IR
PN T

! f~ %0  &00am

Mm.'cro -o«l& ,rlA:o
T

(e

Mowo mode, | 0,4 4B/l & 1300 me T‘_‘lo Thm §ines
B{’\n:\ L-‘“\:\'L X \0"\3\){0\’ (Co\eu'}'; A we S'Lr!) Cos (30_ J\) = 9w (dA g - —L . _C_
Bl ke pde % { gy ocbe o (B0) 5 s(a) SRS Cf’ a
WX -\PUSW\S /"—2
velemque Cos & = J1- Sh¥a
D?seus&m Ohes vao&es (Nll.,-w,ah L om o ={1- cos’a b 0\
“u\L"V\oA( c: chLe A ;“A:QQ Cos + sk = 1 A 5 3
L.vA Wq-Ng ) 1.L __Ci Tae .f”'\w“
At —C;— A s ow B'L‘-A’f AW, 0.2:\)J- Cl-z.l)-( (os A
. ‘ Sin (24)= 2 sm[i)cos (=)
nul‘\‘iv«oc)g o Srkd\-‘kv\‘ 0\ -"‘*dkl Cos ((20,:)3 1-2 S.‘_\z(z}) L
L-w Az 2- Co ces (arb) = Cos(a) cos b) - ginfq) 5:u(b)
AY - = B-L: 2% v Cos (a-b) = cos(«)cos(b) ¢ Sin(a) sin(h)
\>U<«~/,j m 12,452 fots Gin (arb) = sin(a) cos(l) + Cos () 4in(L)
.sge‘sco'-\ C ~¢lve (waomo mode ) S ((@-b) = o:(a) cas (b) ~ cos (2] s (L)
(&SI’ i A“ ki 1 40
A‘r= \D\ L A)\ BL= (0] - AX (/\#/\) — =
PS . spersioa  waler Q“ : ?
[Dl s “:—M Co«s{‘o.»(fe A-‘Sfers,ov\ (d* ?t:s‘)els - (-on.bc(-iur) _g 10
i
1ol S (ah)
A"': 3 'L'So'A BL: SO-AA,. 0 20

S0 1 pe~te de A /\o [S(,&.

13 14 15 16 17

Wellenlange in um



1 -4 - >

fg: S+b GT\&/\
G

®

= "‘\“e o&&t\ ’ B
= talle iwmaqe o 5
(;‘-u.va\.‘sgv\w'\' . b

b - 3 /.,
frog =%
(; >0 =5 fmga& dt‘«N\— .& S = ;N,&g r:eu’? invenee
(5 Q0 = kaa& rcv\\ll"“,e S:& =) (M\“l N \:“C‘:":

3<k

= :»D.SQ V:\’¥ue"2
Qe rIRTe Wwirod

,/l.’ roy Convexe

o+l leege vichcle

n;wt &osmulqg
/_SX 5-‘%v\¢ M,%QL'%( 9\ g -

,”’F‘~~‘
2 A 0

ATF
O)aée\ ree| = tmage Toumpurs m v
T\(‘)Qs a\c \m&j\\e:

Les types de lentille les plus importants:
plano-

concave
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