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ABSTRACT 

Due to the absence of intermodal dispersion single 

mode fibers are considered to be the most suitable 

transmission media for hiqh bandwidth o2tical communi-

cation sT3tems. Most of these fibers are graded index 

and theyefore extensive research work is going on the 

propagation characteristics o graded index single 

mode fibers. Since exact solutions of the wave equa-

tion for such fibers do not exist, we have studied 

thcir propagation Characteristic using scalar varia-

tional method. Single and two parameter variational 

trial .fields approxiating the funjamental mode 1)ropaga-

tinq in such fibers have boon presented. Our single 

parametor analysis involves computational effort com-

parable to that involved in the Gau4sian approximation 

and yet gives much batter results. The two parameter 

analysis gives ii=h bcttor estimates of the propagation 

characteristics as cQmpared tc other existing approxi 

mations throu4aout thc siriqie mode range. 

Next, using these variational approximations for 

the modal field, we have presented a method for the 

evaluation of splice loss in single mode graded index 

fibers. Splice losses for angular and transverse 

ofset;; have been expressed in analytical forms which 

are quite easy to evaluate. A comparison of our 

results with those obtained using the Gaussian approxi- 



mation is also ipresented Which on comparison with exact 

results shows that our method is such more accurate 

than tho latter, It has been observed that sonic authors 

calculate total dlsper;:lion in sincjlo mode fibers from 

thc solution of vector wave equation while others 

solve the scalar wave equation to compute dispersion. 

.o have obtained total 	 r J. 	in single mode fibers 

usin these two approaches and have discussed the accu-

racy at scalar avproximation. We have shown that for 

larger values () relative diffex:oneel between maximum 

core index and claddincj index, although tbi ractional 

derenm betwoen thc total disporsion obtainod by 

L.. two ivproaches difcl: adprociably in the vicinity 

of zcl.ro dir:;;Ton, tal( cvtimum core radii and thH 

rzcs:o dIspion wavelengths obtained by the two methods 

difor necjiigibly for all practical puroses. 

Dual mode fibers hve emerged as a promising 

alternative to rin -1 mod, ...;',j,l) 	1):ause they can 

have a relatively larger core radius which fucilithtes  

jointing and .splieth9 and still J.rovide transmission 

bandwidths comparable to sincjl mode fibers. In the 

next part o.:i! our work we have presented accurate analy-

tical aporoximations ifor ti'w modal fields of dual mode 

o:dtical tibero with power law profilos based, on a 

scalar varLational analysis. Single parameter and two 

parameter trial functions for the LP mode have been 1 " 



presented. Our results show that thu relatively simple 

single parameter field 7ives a good fit to the field 

inside thc core and esttnates thu t)ropagation constant 

well, but is inademlato t enleulate the jiN-

periAon oharactelistics. On tht. other hrind, the two 

parameter Ueld estimates all tlese characteristics 

with a high degree of accuracy and enablt:s one to 

accurately compute the normlised frequency correspon-

ding to zero intermodn1 dispersion whi.d1 dt:Etnos the 

operatino L)oint for ouch Libt, rs. 

Finally, we have devcloped an exact analycis to 

find out the corn: lox propagation constants o various 

gnidd morJe in o weakly guiCling lox y optical fiber. 

Wo haw 	IcwAoped a first order 	ttwbtion 

thory to i;e0. thi. Q.fect of absorption in such a fiber 

and the results so obtained, are compared with the exact 

results. (3incc the photorocccitors twhve as lossy 

optical wave,juil, such titudies thould bo 0 consi-

derablo intorest in )hotorceeptor optics also. 
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