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Abstract: Hollow core Photonic Bandgap Fibers (PBGFs) enable concepts for fiber-based sensor devices.
In this paper, we review the current status ofrthpplication in the area of gas sensing, focusingarticular on
two as yet open challenges. Firstly we discussidbige of gas access and present recent improverokeats
femtosecond laser machining technique, which altbwe to achieve cells with multiple side accessokbs
and low additional loss. Furthermore we analyzenigact of modal properties of PBGFs on the peréoroe of
practical sensor devices, and we address the aésomtrolling the modal properties of these fibers

1. Introduction We developed a fs-laser machining technique capable
Hollow core Photonic Bandgap Fibers (PBGFs) of realizing side-access fluidic microchannels \whic

enable light guidance in a low-index air core [hfla  connect the hollow core of a PBGF with the outside
thus provide an ideal platform for achieving eéfiai environment. This technique affords a high degfee o
interaction between the guided light and formuladio  precision and control, allowing the fabrication of
in-diffused in the holes. PBGFs have therefore beenchannels with minimal structural damage and thus
the subject of acute scientific interest for cheahic very low additional loss (Fig.1). Compact, meter-
and in particular gas sensing applications [2], whe length PBGF cells with several microchannels were
they open up the possibility for high sensitivity obtained, which were employed in practical gas
devices with extremely compact and flexible sensing configurations.
footprint, and format compatible with conventional 3 Modal Interferencein PBGEs

fiber networks for remote interrogation [3]. The . .
. PBGFs can in general support a number of optical
performance of PBGFs gas sensors is currently . : . .
S T . modes, including air-guided modes, surface modes
limited by a few significant drawbacks. Firstly,eth .
e ; and cladding modes. Such modes can propagate over
slow gas diffusion into the holes severely limhg t ! - :
\ . : short fiber lengths and originate modal interfeeenc
sensor’s response time [2]. Another crucial but N : .
erhaps less recognized drawback originates fromeﬁeCtS' which is highly detrimental for gas segsin
b b 9 9 We have investigated the close interplay that sxist

modal interference (M), due to the multimode natur between the number and type of modes supported by
of the most commonly used types of PBGF [4]. Mi these fibers and the fine details of their strugtur

severely limits the ability to discern gas lines, i _. . . :

. : : aimed at controlling their modal properties. Wepals
particular at low concentration levels. Ir_1 thls_gap_ have investigated in detail which modes are
we focus on these two key issues and aim to identif responsible for MI in different PBGFs (Fig.2), aitne

suitable solutions. at identifying strategies for suppressing this cffar
2. Micromachined PBGF Cells alleviating its impact on gas sensing.

Open end filling of PBGF gas cells is extremely
slow and also leads to issues of poor stability of
input/output optical coupling. A possible solutien
to provide points of access for the gas alongithes;f
however, this must be accomplished by introducing
minimal loss and retaining a compact arrangement.
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