
Using an Optical Time Domain Reflectometer (OTDR)

An OTDR is one of the most versatile instruments for testing fiber optics
installations.

• Laser light is injected into a fiber.
• The amount of light that gets reflected back, known as backscattered

light, is measured.
• A graph, known as the trace, of the amount of backscattered light is

produced.
• Changes in the fiber cause disturbances, known as events, in the

trace, such as spikes or sudden drops.
• The shape of the event on the trace determines the type of change in

the fiber.
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Fiber Optic Usage in Subaru
Fiber optic cables are heavily used to transmit information from
the instruments of the telescope to data archives.  My project 

at Subaru involved learning all about fiber optics, including how 
to test and repair them.  I put this knowledge to work installing 

audio monitoring equipment on the Infrared Camera and Spectrograph,
one of Subaru Telescope’s most versatile instruments. 

Fabricating Fiber Cables
I used the Siecor-Unicam field termination system to install

connectors on lengths of fiber.

A stripped fiber ready to 
have  a connector attached.

Testing Fiber Optic Cables

Fiber optic and other cables hanging below Subaru Telescope.

In order to ensure the reliability of the fabricated cables, I used
a light source and a power meter to measure the attenuation level of
each cable.  The amount of light being emitted by the light source was
first measured, and then the amount of light getting through the fiber
being tested was measured. The difference in decibels was the
attenuation, or loss, of the cable.

The light source
sends a steady
laser pulse into the
fiber.

The power meter
measures the
amount of light
getting through
the fiber.

Interpreting a Trace

The tools I used to
install connectors

• Events that show up as spikes are caused by large amounts of light being received.
• These show junctures which reflect back some of the light instead of letting it all through.
• By the magnitude of the spike, the type of connection can be determined.

Fiber Fusion
Possibly the most useful tool for repairing fibers, the fusion splicer uses an

electric arc to fuse bare fibers.

Fibers on a viewscreen prior to
being fused.

Continuous fiber after fusion.

This Furukawa splicer can fuse either single fibers or ribbons of fiber that
contain up to 8 individual fibers.

Fiber optic cables are basically 
light pipes made of hair thin glass.

Information is converted into digital form 
to be transmitted as laser pulses

Results
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• IRCS or Infrared Camera and
Spectrograph is a near infrared
instrument with a great deal of
versatility.

• It uses adaptive optics to achieve a
high degree of resolution, making it
useful for observation of very distant
objects.

• Microphones were installed on IRCS to
 enable remote diagnostics.
• A system of equalizers will be used to
filter the sounds detected.
• Fiber optic cables were used to connect
the microphones with the control room.

The system was assembled and tested at the base station before being
taken to the summit for installation.  After allocating fiber optic cables for use in
this project, testing was carried out with the OTDR to ensure continuity, and to
confirm that attenuation levels were low enough so that a clear signal will be
transmitted.

Events

Connector

Mechanical Splice

Echoes marking
end of fiber.

•Before installing the fibers for the audio
monitoring equipment, it was necessary to
test them.
•The trace of this fiber was used to calculate
the attenuation .
•The 15 dB of loss was well within the
tolerances of the equipment.

OTDR Attenuation Test

Connector attached,
but not secured.

A completed connector on
one end.


