Using Fscans to detect combs in LIGO

Detector Characterization Channels
Joe Milliano’ & Gregory Mendell?

Gravitational Waves:

The Basics

Gravitational Waves are
ripples in spacetime due to the
accelerated motion of a matter
and energy.

Sources of Gravitational Waves include:
* the inspiral of a binary black hole merger
* rotating asymmetric neutron stars
* bursts from unexpected sources (e.g. supernova)

How does LIGO detect
Gravitational Waves?

An example of a basic interferometer is shown below.
Laser light is sent through a beam splitter, and exits

down two perpendicular vacuum tubes. The light hits a
mirror at the end of the tube and returns to a detector.
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As a gravitational wave passes through the detector, one
arm will be stretched and the other compressed. The
detector detects the difference in how long it takes the
light to travel down each arm.

The graph on the below shows the signal of the first
detection as seen by both the Hanford, WA and
Livingston, LA Observatories.
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Fscans produce
spectrograms and time-
ave raged Pawer speCtra A comb is a sequence of strong frequencies repeated at

regular frequency intervals Af, such as shown in the
cartoon figure below.

Some uses of Fscans include:

* aiding in continuous gravitational wave searches

* identifying coincidence lines between

Searching for combs to

identify noise sources

Combs identify noise lines, such as those from an electronic

environmental clock turning on and off A f ‘,
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