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t Exarnple 2.1

v

A silica optical fil:er with a cile cliiunetr:r largt, rrnorrgh to he corrsiql,:recl by rirr tlrr.r,rr
analysis has a core refractive inclex of 1..50 urrcl a cl;iddtng rel'rrctiyu in4r,,x ,l L I/
- 'fie&v:rn*ie'" {a} the criticnl angle at t}re cr:re-clixlclirrg inttrrface; (h) th* Arl l,,r rlri
fiber; (c) the flcceptance angle in-air l.ol tlre [il;e,r.

softrflor.'(a nre cr:iticnl anE6lr r$,. al tl'rr,,r:orc,*r.l,ndrling irrtorlhce is girt,rr l.rr
Eq, (2.2) rvlrer*r:

_1 tt, , 1"47(), =, q1J1 ' ---:.- Sin-' ;=={tr 1.50

.= 78.5"

(b) Frorrr llet. (2.8) rht,,\,;1 is:

rif , a r, l
,,\'.{ - {nl _ nl)i: (1.502 _ 1.47;r)}

: [:-',,1 
r tri;]

nriih,r\ = {1.(}l givls tlrt, 1Vi'tr as.

NA *r:, {IA)} = 1.4fi (0.0n)}

=, 0.21
t

For snrall angk:s ttre solirl acceprance irrngle in air i i,s girrcn lly:

i : t63= n sinz 4

Hence frorn Eq. (2.8):

t: rttuaf 
_f,l?;T

'.'N{1 2nuSi{Lsa;@
NA,

l'5-)
,'b\

7 9i- ooi

,/

\{'{
(Y'

\ '. . 
trrrtr'6 llllrl l(lL r 1,\r

\\' nterrir' optics hrld frir the filler"
' 5olittirui; Lising Eq. (I.10) rr

(c) considering Eq. (2.8) the acr:eprrrnce angle hr ah. 6ro k; given by:

flu: sirl-l ff:l: Sin-t 0.30
: 17.4"

[xarnpLe 2.2

j:"-:L:lj^.]i::::'l'efractive ilil',x Lliflr,rt:nce.for',ur o|rir al fibr:r rlr.lsigrrr:ri ltrr Irr11,1' .-' l l' ,l llji

, I"'L"t't:transtRission is l%. Estirnale tlrr+ ,\L{ ilnd the solicl acc:eptance ;ur11k, i1 ir:ir
dfor the fiberwhen the coreindex is l.rt6Jurtlrer', c:alr:ul1te thr: cd(it:*l ar*rl,r,irl {lr.is. l.rt{lrfurtlrer., c:alr:ul*te thr: cd(it:*l arrlil,r, irl {lr.

0'6r-'-'



Using Eq. (2,$) for the relative rerfrat:tive index difference A gitrr,'-.,: \ 
,\
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Frorn Eq. (?"2) ttre criticrtl angle ert tht'cttt't'*clackJing intst"lat:t' i:i:
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Ray theory transmission 23

in Eq. (2.15) are specified for the limiting case. Thus the acceptance conditions for skew
rays are:

no sin Q. cos /= (nl - n11+ = Afn

and in the case of the fiber in air (no = 1);

sin Q. cos y = NA

(2.16)

(2.17)

Therefore by comparison with Eq. (2.8) derived for meridional rays, it may be noted that
skew rays are accepted at larger axial angles in a given flber than meridional rays, depe.gd-
ing upon the value of cos 7 In fact, for meridional rays cos / is equal to unity and Q"
becomes equal to Q. Thus although Q is the maximum conical half angle for the accept-
ance of meridional rays, it defines the minimum input angle for skew rays. Hence, as may
be observed from Figure 2.6, skew rays tend to propagate only in the annular region near
the outer surface of the core, and do not fully utilize the core as a transmission medium.
However, they are complementary to meridional rays and increase the light-gathering
capacity of the fiber. This increased light-gathering ability may be significant for large,/V,4

fibers, but for most communication design purposes the expressions given in Eqs (2.8) and
(2.10) for meridional rays are considered adequate.


