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next
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LSC

LIGO Ovenview o SU
"audio profect"

Since the spring, the Syracuse group has started
Listening to DARM_ERR and othern channels from
our detectorns, to see L4 we can Learn things
missed by othen methods.

Parnticipants: Josh Smith (postdoc), and two
undengrads: Gavin Harntnett and Dave Evans.

Gavin gocused g8t on Listening to response to
Loud audio infections.

I neponted on his study of "wawa" response at a DetChar
telecon.

Today, 1 want to nepont on Dave Evans's study of
the sounds (and time-domain wavegorms) o
DARM_ERR glitches.
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LIGO Methods

We download the data of intenest using GUILD.

Whitening 45 done in MATLAB. We apply custom-
tuned high pass, Low pass, and (many) notch
g lterns, using a MATLAB scrnipt developed 4in
GEO.

The MATLAB scrnipt also wuites the whitened data
as a gle in .wav gormat.

We then explonre the .wav §ile using baudline
(www . baudline.com), an interactive spectrogham
display tool available gor Unix (but not Mac!)

Results ane available on several web pages:
hWttp://www. phy.syrn.edu/researnch/elativity/Ligo/ nestriicted/audio

http://www. phy.syn.edu/researnch/elativity/Ligo/ nestriicted/gliteh
L160-G07q545£00%4 G )




LIGO Why Listen to LSC
DARM ERR glitches?

When you Listen to the Lo in the control noom,
you can hear a Lot of diggerent things going
on.

» AeLSmMAC nodise/upconversion

» violin modes

»  moUor modes

» Locking/unlocking thansients

» cnoss-talk (4in, say, H1) gfrom swinging mivons of unfocked
othern Lo

Goal: to hean the difgerent characten og
diggerent glitches, in the hope that
classipication will Lead to clues to the ornigin
and solution to glitches grom difgerent
Aounces.
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LIGO

Dave's glitch page

Dave Evans has stanted accumwlating a number of
glitches (§inst grom H1/HZ, now adding L1) on
his webpage:

hWttp: //www. phy.syh.edu/research/relativity/Ligo/restricted/gliteh
catalog

The majon section of the page s a table Listing
glitches by thein time, and giving Links to
ghaphs of the wavegorm and Links to .wav §Les

o the gilterned DARM ERR signals.
Dave also gives his personal classigication of each glitch.
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LSC
LIGO  oome sample glitches

Gliteh 6: A "sine Gaussian" in H1 and a
"ingdown" in HZ

Both sound at §inst just Like "thumps", but the "ringdown" is
perthaps (?7) a bit more musical.

You can hearn our whitening §ilten trhansient at the beginning
o4 the HZ §.ile.

GLiteh 10: gourn HZ "ningdowns"

GLitch 28: H1 "sine Gaussian"

GLitch 68: many "sine Gaussians" in H1

L1 GLiteh 5: a few morne unmusical glitches

This L8 almost no vaiety. My student L5 bored,
and this time 1 can't blame him.
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LIGO 15 it our gault that they LSC
all sound almost the same?

It sn't oun {«Lten trhansient.
That 45 at a much higher frequency.
You can Listen grom a Link at the top of the webpage.

We can gaithgully hearn injections, which don't
sound Like glitches.

GLitch 36: Injected sine Gaussian
GLitch 73: Injected ningdown

LIGO-G070548-00-7



LIGO Did Dave pick LSC
the wiong glitches?

Dave selected his glitches grom the BNS glitch
sdite Linked o044 o the S5 nun page, and f§/rom
GLiteh shigt neponrts.

His selections haven't (yet) been very
systematic, though.

Still, Lt 44 hand to see how he could have
selected these all to be s0 much the same.

Why are they all s0 much the same?
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LIGO Why do they sound LSC
A0 much the same?

A Lot of wonk of the GLLtch Team 45 based on the
assumption that we can classify glitches by
thein causes, as revealed by the othern signals
that they are coincident with.

But, shouldn't glitches with diggerent causes
give nesponses in the Lfo that are somehow
difgerent?

What should universalize the nesponse?
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L.SC
LIGO  ynat we' e thy next

I've asked Dave to systematically work through
glitches grnom Lists that classify them
(PowerMag, 1SS, seismic, eftc.) to caregully
check whethen on not you can hean the
difgerence.

Othen suggestions?
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