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Measurement of Numerical Aperture of Graded-index Plastic Optical Fiber by
Using a Variable Aperture
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There are technical difficulties in measuring the numerical apertures of multi-mode gradient-index plastic optical fibers
(GI-POFs) due to their strong speckle noise originating from dopants, non-uniformity of gradient-index profile, and multi-mode
interference. Therefore, we propose a new method of obtaining the numerical aperture by controlling the size of the incident laser
beam and measuring the numerical aperture of GI-POF. The results show that we can get a value for the numerical aperture of
GI-POF very similar to that measured by the conventional method. We can also obtain the optimum launching condition of input

beam and maximum coupling efficiency.

Keywords: Numerical aperture, Gradient-index plastic optical fiber, Speckles, Multi mode fiber
OCIS codes: (060.2270) Fiber characterization; (060.0060) Fiber optics and optical communications; (140.3510) Laser, fiber

LN B2 et 20 Aw FAY TE) AYRE 2] PG
(Glass Optical Fiber; GOF)&= A% A% tjYgZo] AA A&
At Helmo] 9 QY 78] F43 W uf A ol W2 ol o, fA FeAw, 3Loi(core) 9]

NI apol By AT BUAOZ FRE Aol Hof dae] U4 g wol g 019t e

3 9lek webd olad el mubHow fulsy] st wAlge] TS IR Aol Uk AgASl Witk 4
A AA Aol o] Ak AAE Fuje] Aols  Fo) SR tEmE Sehae 3 $(Plastic Optical Fiber
234 AR EAYO] T5S A&HoT 2k 9k o] POR)} glon, A% ) oA BAY 74 glsle]
T

E-mail: shpark@yonsei.ac.kr



6 T=gek3)] A22A AlE, 20114 24

Sl ol e QoY e tgRe Ee
2¥] gl g wske 0] oby YYEA ek 9l
onz AU B4 W} 2471kl Ao vjs-
Zagt Aoty Eekay FHRY 54 17 7Iee &
28 By eke A4S AN 4 oS Bk ohey
g B0 MgHet Mol BekaE BASE Ao /)
WAl o o Haw ARE ATT 5 Y] uEel] B
& Jiharo] Hasich
Sojael Wag] Clreh B4 % 52|73 Numerical Aperture
NA)S BEH A7 A AHHE el 45 2
Soll 9L 73 8% A FE F9 shfolh o
Hy v e AANZEE ZefkAE B4 G(graded-index plastic
optical fiber; GI-POF)«= AR EES Adst7] flste] 7t
She olAlglA, BEdt AAEABe BE 02 BE 4
olo] stael 1] oz qlete] 2u2 Fgo] 27] uE
AL SIS g A BEs
She 7ol ANl $A77 24 e
| o ofele EAol ek ke
B mRolAE oloh 2 thERE AATAE BoaY B

2
oid
)
Jo
e ¢
J

av)
2
>

e}

HEo $077 242 S1stel YAk el A At B 217
2 zaste] 074 S ARE WL Asha
o}F ol§sto] Farrel WHRY SHLHL HAle]
otch. M= W olgste] S ST ghe &L
YO 2T Behre PURY 2A7A gl vz
& AL FAT 5 Aow, B2 ol PAlEE
A7) wEe] mERe WA 4 A3 dePel di 2
% BHG 2T E2S AT 5 Yt Pl UeS &
% qlsiek
Le =

21. 7|ZQ| X7 5F
BYROIH $A7HL Holok Fehde] BUE Holo] o
3 A6 el A HMEAE Aofubr] $1sh ARk & Gl
2eje] Arzie ofugick. F|ska o mojet Sedel B
AEL olgstel £H 1AL trehlEl ket ol HAh
l:]—.[é]

3

I

Lens Optical fiber

FIG. 1. Acceptance angle of plastic optical fiber.
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FIG. 2. (a) Far-field pattern technique for measurement of N.A.
of plastic optical fiber, (b) Intensity profile of output beam in
far-field and (c) determination of diameter of output beam.



FIG. 3. Intensity profile of output beam from (a) SI-POF and (b)
GI-POF.
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FIG. 4. Proposed method to measure numerical aperture of GI-
POF.
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FIG. 5. Normalized output power from GI POF vs. numerical
aperture.
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FIG. 6. Radius of far-field output beam from GI POF vs. distance
between GI-POF and screen.
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