A pilot comparison on calibration of fiber optic power meter
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A pilot comparison on the calibration of a fiber ——

optic power meter has been carried out between " _— po pin [0 ssseem
TUBITAK UME, 10-CSIC and AS Metrosert, -
within the EURAMET project “Supporting

smart specialization and stakeholder linkage in e = e

Photometry and Radiometry (20SCPO1 Smart Egggggg

PhoRA). The agreed wavelengths and power | :
levels for comparison were 1310 nm and 1550 NM Eigyre 1. Comparison artefact

and 0 dBm (1 mW) and -23 dBm (SuW), includ InGaA I
respectively_ TUBITAK  UME piloted the ower sensor Includes a InGaAs sensor element

with 5 mm in diameter which covers the range from
800 nm to 1700 nm in a power range from +3 dBm
to -110 dBm. The instrument has FC-adaptor in
order to connect FC/PC fiber optic patchcord.

|
/

comparison and its power meter was used as the
comparison artefact. This contribution describes
the methodology used in the comparison, the
traceability and uncertainties of each of the
laboratories involved and the analysis of the MEASUREMENTS

results. o
The measurand was the calibration factor of the

INTRODUCTION optical power over a FC/PC connector. The

In 2020, European Metrology Programme foFalibration of the glevice at each the laboratorg wa
Innovation and Research (EMPIR) Project, SmaRerformed at nominal laser wa.LveIen.gths of 1310 nm
PhoRa “Supporting smart specialization an hd 1550 nm. The cor'rectlons. in dB at egch
stakeholder linkage in Photometry and Radiometr;)”avel,ength were determined using the following
was started. Work package 3 (WP3) of this project quuatlon:

focused on metrology for fibre optics. In this WP3,
Eesti Metroloogia Keskasutus (the NMI of Estonia
AS Metrosert) is work jointly with the DI of Spain

(I0-CSIC) and NMI of Turkey (TUBITAK UME) to whereP. is the determined calibration fact®t is

provide metrology for smart specialization in fibrethe reference. optical power measured using the
eference device by each the laboratory Bagr is

optics [1]. The aim of this WP3 is to develop thd
P [1] P the optical power measured by the artefact.

expertise of NMIs/DIs in Estonia and Turkey to At TUBITAK UME. P 4 usi
enable them to fulfil the needs of their regional , Pt WAS Measured using a

industry in the field of fibre optics in the sensfea FCTadlaptored InGIaAs]:d;_'FeBct(;r, V1\'_2'Chb's traceabls tdo
smart specialisation. optical power scale o [2]. The best expande

One of the activities of WP3 was to organise gncertainty K = 2) with this realization is2.2 % ¢,
pilot study in spectral responsivity of fibre oftic 0.098 dB). IO-CSIC uses as reference an electyicall

detector between the tree laboratories. AcomMercféa“brated pyroelectric radiometer (ECPR RS-5900)

fiber optic power meter device owned by TUBITAKtraf]eablie to the o%tlcdal power'scalezof ,thfllg'(;;s'c
UME was circulated between the laboratories. with a best expanded uncertainy< 2) is £1.0 %
(x0.043 dB) [4, 5]. On the other hand, AS Metrosert

COMPARISON ARTEFACT uses a transmission trap radiometer, consisting of

The comparison artefact was HP 8153A LightwavBNo InGaAs photodiodes in polarisation independent

Multimeter having HP 81532A model of IOOWerconﬁguration [6], traceable to the Aalto Univeysit
sensor (Fig. 1). optical power scale (the best expanded uncertainty

(k = 2) is+5.0 % ¢0.20 dB).

P = Pref(dBm) — Ppyr(dBm) 1)



The laser sources used in the comparison afgble 2. Calculated Evalues.

the ones used by each laboratory in their regular

Power level | CSIC/TUBITAK CSIC/AS
protocols. TUBITAK UME used two DFB laser| A/ | "/ 4gm UME Metrosert
sources with central wavelengths of 1310.0 nm andy310.0 0,0 0,60 -0,88
1549.9 nm, IO-CSIC used two tunable lasers at13100 -23,0 0,49 0,11
1310.0 nm and 1550.0 nm, while AS Metrosert usedqg49 g 0.0 -0,40 0,37
two Fabry-Perot lasers with central wavelengths ¢f1549 g 23,0 -0,49 0,26
1309.2 nm and 1545.5 nm, with 6 and 8 longitudinal
modes respectively. CONCLUSION

A pilot comparison on the calibration of fiber apti
power meter between three metrology institutes
The results of the comparison are shown in Table(ngBITAK UME, 10-CSIC and AS Metrosert) is
and Fig. 2. performed within the described European project
Table 1. Correction factor and uncertainty obtained bystudy. In the comparison, TUBITAK UME was the
each laboratory. pilot laboratory, 10-CSIC and AS Metrosert were

RESULTS & DISCUSION

Power _ _ participating laboratories. Comparison
Lab. | A (nm) level Cozgeg'on (L(Jj?ace(’krtf'g)tg/ measurements have been completed and are under
(dBm) _ evaluation. Therefore, results obtained at agreed
X " 1218'8 ?23 060(:)3152 060(?;8 wavelengths and optical power levels including
E s : : - measurement uncertainties will be presented at the
S 5[ 15499 0 -0.048 0.097 conference.
= 1549.9 -23 -0.045 0.097
o [13100] O 10.029 0.043 ACKNOWLEDGEMENTS
N 1310.0 -23 -0.041 0.043
g 1550.0 0 -0.006 0.043 | This project 20SCP01 SmartPhoRa has received
~ [ 1550.0 -23 0.007 0.043 | funding from the EMPIR programme co-financed by
£ | 1309.2 0 0.15 0.20 the Participating States and from the European
(,,§ 1309.2 -23 -0.01 0.28 Union’s Horizon 2020 research and innovation
< g 15455 0 0.07 0.20 | programme.
15455 -23 -0.07 0.29
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