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Roey Zuitlin™?, Yariv Shamirll, Benayahu Urbach®, Danny Levy™!, Eyal Shekel™, Yoav Sintov™™ and Mark
Shtaift?
8 Applied Physics Dept., Soreq NRC, Israel. 2l School of Electrical Engineering, Tel-Aviv University, Israel.

Jerusalem, Israel
url: http://www.soreg.gov.il

corresponding aouthor: sroeyz@soreq.gov.il

31 Civan Advanced Technologies,

The fabrication and performance of highly efficient brightness-preserving tapered fiber bundles
(TFBs) have proven to work reliably at high power levels when incoherent side-by-side addition
of fiber lasers is performed [1-3]. While simplicity and ruggedness are the main advantages of
the method, beam quality (BQ) is yet bounded by brightness conservation [4]. Coherent beam
combining (CBC), on the other hand, enables brightness enhancement along with power scaling.
This method, however, is significantly more restrictive, as it requires the use of highly coherent
sources in addition to phase and polarization control schemes [5]. Recently, we have presented
the potential of TFBs to coherently combine fiber lasers, when a laser source was split using a
50-50 coupler and coherently combined with the use of a TFB combiner [1]. The advantage of
using TFBs instead of NxN fused couplers as the combining device is twofold, since they are
more efficient and suitable at higher power levels. Without active phase stabilization, the M?
fluctuated over time between the values 1.17 and 2.3, consistent with expected results of an in-
phase and anti-phase CBC, respectively. In this work, we present our latest progress following
the addition of an active phase stabilization scheme. Within our talk, we will present the BQ and
power efficiency results and also discuss the possibility of splicing the TFB's output facet to a

delivery fiber, as was previously reported in the case of incoherent beam combining [6].
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