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Testing Method for Optical & Geometrical Properties of Fiber 

Testing 
Parameters Parameter & Test Method Description

EIA/
TIA-455 

FOTP

IEC-
607931 ITU-T

Fiber 
Geometry

Fiber geometry is important where two fibers cores 
are to be joined together. Fiber geometry is measured 
to identify fiber mismatches which occur when 
manufacturer fails to maintain the optical and structural 
tolerances during the fiber fabrication process. Fiber 
mismatches will lead to fiber attenuation and intrinsic 
coupling loss. 
EIA/TIA 455-176 introduces method to measure all key 
parameters of fi ber cross sectional geometry except core 
diameter. 
IEC-60793-1-20 describes four methods for measuring 
fi ber geometry (namely refractive near fi eld, transverse 
interference, near-fi eld light distribution and mechanical 
diameter). The following parameters are measured: 
cladding diameter, cladding non circularity, core 
diameter, core non circularity and core cladding 
concentricity error and theoretical numerical aperture. 
IEC 60793-1-21 describes four methods for coating 
geometry of the fiber. The following parameters are 
measured: coating diameter, coating non-circularity and 
coating cladding concentricity error.

176 20,21

SM: G.650 
Method 5.2.1

MM: 
G.651,Sec.1, 
Method B.3

Spectral 
Attenuation

The reduction in signal strength is measured as 
attenuation. Attenuation is function of wavelength. TIA 
455-78 describes a method for measuring the spectral 
attenuation of single mode fi ber. TIA 455-46 describes 
a method for measuring the spectral attenuation of long 
length grade index multimode fiber. IEC 60793-1-40 
describes four methods for measuring attenuation: 
(a) cut-back, (b) insertion loss, (c) backscattering (d) 
modelling spectral attenuation.

SM 
Fibers:78

MM 
Fibers:46
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SM: G.650 
Method 5.4.1

MM: 
G.651,Sec.2,1, 

Method B.2

Attenuation 
Uniformity 

(Point 
discontinuity)

The backscattering method adopted in IEC 60793-1-40 
covers the location, loss and characterization of point 
discontinuity. This test is to monitor the change in 
optical transmittance of the fi ber and cables arising from 
optical discontinuity. 

78 40

SM: G.650 
Method 5.4.2

MM: 
G.651,Sec.2, 
Method B.4

Numerical 
Aperture 
(MMF)

The numerical aperture (NA) is a measurement of the 
ability of an optical fi ber to capture light. 
TIA 455-177 is to determine the NA of near parabolic 
profile, graded index, glass core and glass clad optic 
fibers. NA is determined either from the fiber far field 
radiation pattern (Method A) or the fiber refractive 
index profile (Method B). IEC 60793-1-43 establishes 
requirement for measuring A1 graded index multimode 
fi ber and its light gathering ability.
The test is used to predict launching effi ciency, joint loss 
at splices, and micro/macrobending performance

177 43 G.651,Sec.1, 
Method B.4
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Testing 
Parameters Parameter & Test Method Description

EIA/
TIA-455 

FOTP

IEC-
607931 ITU-T

Cutoff 
Wavelength 

(SMF)

The wavelength at which a mode stops to propagate 
is called cutoff wavelength for that mode; However, 
an optical fiber is always able to propagate at least 
one mode, the fundamental mode. The fundamental 
mode can never be cut off. The cufoff wavelength of 
a single mode fiber is the wavelength above which 
the fiber propagates only the fundamental mode 
Measuring the cutoff length involves comparing the 
transmitted Power from the test fi ber with that of a 
reference fiber at different wavelength. TIA 455-80 
& IEC 60793-1-44 provides methods for measuring 
the cut-off wavelength of single-mode optical fi bers. 
The test method applies to sample fi ber in either an 
uncabled condition or in a cable or as a jumper cable.

80  44
G.650, 

Methods5.3.1, 
5.3.3

Mode Field 
Diameter 

(SMF)

Not all light travels through the core of the fi ber, but 
is distributed through both the core and the cladding. 
The "mode fi eld" is the distribution of light through 
the core and cladding of a particular fiber. Mode-
Field Diameter (MFD) defi nes the size of the power 
distribution. TIA/EIA 455-191establishes unifrom 
requirement for measuring MFD of fiber. Four 
methods are described in IEC 60793-1-45:a) direct 
far fi eld scan b) variable aperture in the far fi eld c) 
near fi eld scan d) bidirectional backscattering using 
an ODTR.  
Mode field diameter is a key parameter because 
the radial extent of the mode can be used to predict 
losses at joints and microbends. In addition, if its 
spectral variation is known, it can be used to measure 
cut off wavelength. Other parameters which can 
be predicted using MFD data include waveguide 
dispersion and refractive index profi le.

191 45 G.650, 
Methods5.1.2

Bandwidth 
(MMF)

Bandwidth is generally the amount of data that 
can be carried from one point to another in a given 
time period.  Bandwidth is measured by launching 
light into fiber from LED. With this type of light, 
all modes are filled and which is called overfilled 
launch. TIA/EIA 455-204 describes two methods for 
determining the transmission capacity for multimode 
fiber. IE 60793-1-41 describes two methods for 
measuring the modal bandwidth of multimode 
fiber. a) optical time domain measurement (pulse 
distortion) b) frequency domain measurement. Each 
method can be performed using one of the two 
launches: an overfi lled launch (OFL) condition or a 
restricted mode launch (RML) condition.

204 41

G.651, Sec.3 
Methods B2 

G650 Method 
5.5.1
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Chromatic 
Dispersion 

(SMF)

Chromatic dispersion occurs because different 
colors of light travels through the fi ber at different 
speed. Some colors arrive at the fiber end before 
the others. This differential delay difference is 
called group delay which leads to pulse broadening. 
Chromatic dispersion is obtained by measuring this 
fi ber group delay in the time domain. TIA455-175 
use the differential phase shift method to determine 
the dispersion coeffi cient at a particular wavelength 
from the differential group delay between two 
closely spaced wavelength.
IEC 60793-1 describes four methods for measuring 
chromatic dispersion: (a) phase shift, (b) spectral 
group delay in the time domain, (c) differential 
phase shift, and (d) interferometry.

175 42 G.650, Method 
5.5.1

Polarization 
Mode 

(PMD)

Polarization mode dispersion (PMD) is the average 
differential group delay (DGD) which is the time 
delay between two principle polarization modes of 
the transmission link at the receiver. PMD occurs 
when different planes of light inside a fi ber travel 
at slightly different speeds, making it impossible 
to transmit data reliably at high speeds. PMD is 
the biggest challenge for high speed optic system. 
IEC 60793-1 describes three methods of measuring 
PMD of single mode fi ber. TIA455-124 describes 
methods for measuring average PMD of SMF and 
cable assemblies over the measurement wavelength 
range of the selected source from 1210 nm and/or 
1550 nm region. 

124 48 G.650 Method 
5.7.3
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