
Yes we (GEO) do!  But 

only with a little help 

(DetChar)from you! 

Jonathan Leong for the LSC

LVC Meeting, Krakow, September 2010

LIGO-G1000807

i know what you’re thinking. “DiD he fire six shots or only 

five?” well, to tell you the truth , in all this excite-

ment I kind of lost track myself. But being as this is 

a .44 Magnum, the most powerful handgun in the 

world, and would blow 

your head clean off, 

you've got to ask 

yourself one question: 

Do I feel lucky? 

Well, do ya, punk?
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The Dark Ages are coming!!!

Eh? ...    Eh?

from GWIC roadmap
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Pour a little 
GEO glory 

into that 
void!



We make our dude (GEO-) HF nice

7



We make our dude (GEO-) HF nice

Factor 2 better than ever!8



We make our dude (GEO-) HF nice

Factor 2 better than ever!9

upgrades for 

sensitivity increases

lots of hard 

commissioning
⇒



We make our dude (GEO-) HF nice

Factor 2 better than ever!10

upgrades for 

sensitivity increases

lots of hard 

commissioning
⇒

high frequency focus

only game in town

primarily targets burst searches

external triggers essential

⇒

⇒



We make our dude (GEO-) HF nice
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upgrades for 

sensitivity increases

lots of hard 

commissioning
⇒

high frequency focus

only game in town

primarily targets burst searches

external triggers essential

⇒

⇒

⇒
glitch reduction/identification 

more important than ever!



growth of 

importance 

of GEO

&

difficulty in 

single detector 

searches

growth in

DetChar activities

⇒
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I think DetChar is…

• environmental couplings

• glitch vetos

• line identification

• calibration

data quality
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I think DetChar ^ is…

• environmental couplings

• glitch vetos

• line identification

• calibration

data quality
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DetChar to aid 
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Commissioning /Analysis Duality
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aids to

Com-

mis-

sioning

aids to 

analysis

DetChar

more important in 

early phase GEO-HF
more important in 

late phase GEO-HF



The new wave!



The new wave!
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DetChar for 

commissiong

• important!  

particularly 

transient studies

• commissioners 

already familiar

• room for more

• illustration  with 

summer commis-

sioning story



Summer at GEO600



Summer at GEO600

Prepare for joint run

Move forward with GEO-HF upgrades

Emphasize upgrades w/ run usage chance

Activities:

 OMC auto-alignment

 Power up

 Squeezing implementation

 120Hz transient noise
22



Moving forward in parallel



Moving forward in parallel

 OMC auto-alignment

 Power up

 Squeezing implementation

 120Hz transient noise
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implement 

hardware upgrades

investigative,

more data intensive



Fire Marshall in the house!

Let me 

show you 

something!

http://www.youtube.com/watch?v=XdR2T6YKAUc



Fire Marshall in the house!
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 OMC auto-alignment 

difficult to implement

 Power up investiga-

tions inconsistent 

 Squeezing phase 

difficult to lock



Why so flaky?

27
approx. dual state

transient behavior
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28
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Epic history: July
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oTransient noise worsens from March-July

oOutside temperature gets significantly hotter

oPrevious problem w/ north end mirror touching

• Problem dependent on temperature

• Could produce intermittent coupling

work done by Jake Slutsky



Hanging on like a yo-yo
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oStarted playing w/ north end mirror height

• Lowering caused clear touching

• Scraping sound in h

• Noise similar to 120Hz noise

oLong term height toggles (normal ↔ higher) 

showed no difference 

work done by Jake Slutsky
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• Tractor provokes 
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• BLRMS analysis 

confirms seismic 

correlation

• h audio similar to 

north end touching



We love eat!
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work done by Borja Sorazu

Time (hours)

• Tractor provokes 

120Hz noise

• BLRMS analysis 

confirms seismic 

correlation

• h audio similar to 

north end touching

another 
mirror 

touching?



The usual suspects



The usual suspects

o OMC new & 

problem new

o BDO alignment 

altered

o Two possible 

touch points

• flags

• safety catcher
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The Marshall is burnt

• BDO3 

touching

• 3 BDO mirrors

⇒ 1 extra DOF

• Re-aligned 

BDOs to 

prevent 

touching

• Bye bye

120Hz noise!



The summer is over and 

we’ve learned again that…
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The IFO is one

interconnected beast!
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 Power up found to 
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The IFO is one

interconnected beast!
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 Power up found to 

require OMC auto-

alignment

 OMC auto-alignment uses 

BDOs (now implemented)

 Squeezing phase 

lock uses BDOs

 Commissioning walks 

forward on a quasi-stable IFO

 Transient/stability studies 

essential to good 

commissioning
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We did some stuff:
Summary pages
• 8hr spectra
• Spectrogram
• BLRMS
• Minimal DQ
• HACR
• HACR 

coincidences
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We did some cleaning too
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We did some cleaning too

vetos from
physical
transfer

functions

• developed by 
A. Parames-
waran and J. 
Smith

• continued at 
Caltech by A. 
Parames-
waran
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We did some cleaning too

h null-stream
glitch events

• developed by 
M. Hewitson

• low false-veto
rate

• important 
for class of 
events shown
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We did some cleaning too
remove

statistical
vetos which

match known
GW coupling

• developed by 
S. Hild

• for channels 
w/ possible 
GW coupling

• decreases 
false veto rate 
for statistical 
vetos
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We’ve got additional strengths (auβer GW)
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We’ve got additional strengths (auβer GW)

History 

shows GEO to 

be a test-bed 

for advanced 

techniques
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We’ve got additional strengths (auβer GW)
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We source lasers!
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We’ve got additional strengths (auβer GW)
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We hang fancy 

suspensions
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We’ve got additional strengths (auβer GW)

60

We’ve got cool 

actuators!
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We’ve got additional strengths (auβer GW)

61

We thermally 

compensate
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We’ve got additional strengths (auβer GW)

62

We implement 

advanced IFO 

configurations
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We’ve got additional strengths (auβer GW)
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We make funny light



64

We’ve got additional strengths (auβer GW)
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We write neat software

 Finesse

 OptoCad

 WaveProp

 OSCAR

 etc.
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We’ve got additional strengths (auβer GW)
We design new 

characterization 

methods
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We’ve got additional strengths (auβer GW)
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 Results from a great freedom enjoyed 

in GEO to implement new ides

 Intensions to continue in this manner

 Regarding DetChar, can view GEO as 

the only data producing playground 

for implementing new ideas



A transient future



 Implement more advanced 

physical transfer function vetos

 Integrate into summary pages 

for commissioner feedback

 Install new sensors to hunt down 

glitches

 Build state-space models to 

understand couplings better 

(already started by A. Lombardi)
68

A transient future

Deeper studies of glitch sources 

for removal/characterization
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A transient future

 Characterize 

and prevent 

squeezing 

glitches

 New FOMs which 

include glitch 

rate to force 

commissioners 

to notice

More detailed 

data quality info 69



It’s not an easy job!
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It’s not an easy job!

 Not much existing 

infrastructure

Working on building up

We invite YOU!



We like each other!
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We like each other!
Problems to be tackled are 

complex and interconnected

Close personal connections 

are high priority in IFO (com-

missioning & DetChar) work

⇒



We like you too!  And we care.



Structure for spreading IFO knowledge & info

 Small on-site team (commissioning team, M. Hewitson, 

new post-doc & student focused on DetChar—not yet 

found!)

 Nearby satellites spend some time on site

 Cardiff (P. Sutton & 2-3 students)

 Glasgow (K. Strain, S. Hild, B. Sorazu)

 On-site and satellites stand as personal connection to 

the outside

 For learning about GEO

 Keep up with commissioning changes

 Be able the get measurements done 75

We like you too!  And we care.



March w/ hope 
into the future…



March w/ hope 
into the future… 77

o Making sure to catch everything during GEO 
glory requires heavy DetChar

o Level of DetChar huge!  ⇒  We can use help
o Those interested in helping & learning about 

GEO will meet a willing group to educate and 
update  for smooth operation

o Already have a wiki:
https://www.lsc-group.phys.uwm.edu/twiki/bin/view/GEODC/

and mailing list:  
contact P. Sutton or M. Hewitson



GEO can be a shining beacon 
throughout the dark ages


