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DESIGN AND IMPLEMENTATION CONSIDERATIONS FOR A PRACTICAL,
SELF-ALIGNED SINGLE-MODE FIBRE-HORN BEAM EXPANDER
F. Martinez, G. Wylangowski, C.D. Hussey and F.P. Payne.*

Department of Electronics and Computer Science. The Universi.
Southampton, Hampshire, SO9 SNH. U.K. .

ABSTRACT
A new design and implementation technique for the single-mode
fibre-horn beam is outlined. This new desi. is more

higher yield from the preform.

(b) Refractive index profile: A single-mode fibre is relatively immme
from on-axis dips or perturbations to the refractive index profile in
rnm\alopexatim.mexpandingﬁxeomwe, the influence of the
refractive index profile on the fundamental mode field distribution
canbeve.tysignificantwhenacau&eianshapedmodeisd%ired. The
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core refractive index should therefore be uniform (1ideal stepindex)
orgr“adedwiﬁmama)dnunmﬂmefibmaxis(e.g. ¢ -profiles ). In the
present study, anNLVDprefonnwithapuresilicaoorearﬂadepr&esed
cladding as shown in fig. 2 was fabricated thereby avoiding the
possibility of a dip on axis due to the bum-off of dopants in the

preform collapse stage.
(c) Tgr_gmﬁe:ﬂbdeoawe:simarxilo&sfnnﬁ\eﬁmdamtalnodein

do o) 21
dz . b -
b (31 82)

where z, is a 'beat length’, B, is the propagation oconstant of the
fundamental LPpg; mode and By isthepropagatimoonstantofﬁ\ewoz
modevmichistheclosestnostlikelymdebowhidmoouplingwin
oocnr.lheadiabaticcamditimiss!minfig.3forﬁrepnefommwiﬁ1

neasn*ingthemarfielddistributimasstmninﬁg. 4, it is found
that the optical field which initially expands as a Gaussian beam in
theadiabaticregimP—Q,lmdergo&eseveremodeoonversionm
exceeding the adiabatic limit in the region R-S.

Discussion
The adiabatic condition shows that it can be possible to achieve any

length of the horn while achieving a suitable level of beam expansion.
Bystmetchingﬁxepm%mtpmfonntoalmdiametefsay, a factor of
uptotenbeame.xparsimispo&ible. Inﬁxiscasethefibmpigtail
canbecleavedlsingstandardtoolswhilethelmsectionoouldbe
Cleaved using a "hand" cleave. Larger structures for larger lewvels of
beanexparsimrequimlargerlergﬂ\tmnsectiaxsombinedwiﬁu
difficult handling procedures.
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Fig.1l: (a) A practical fibre-horn self-aligned beam expander
radius as a function of length for a n

(b) taper
on-adiabatic taper (A) and an
adiabatic taper (B).
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Fig.2: Refractive index profile of the pure silica co-
the fibre-horns were fabricated.
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Fig.3: Actual taper angles for
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Fig.4: Measured near field distribution a

Fi ! t the points indicated in
fig. 1(b) on the non-adiabatic taper (A).



