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GEOG600 Optical Layout
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n Tunable optical transfer function

-

Signal Recycling provides an adjustable optical response
(see talk by Stefan Hild)

10

—_ %EEETZZEEEgig fE| =
3 e R SES
— T L] e e ]
(- A o 1 S A IO RO
= AT | N
? VEEEHz===—l==4  SRtuing=350Hz ——— )
= —t T —————|——4——SRtuming=1kHz [— — —— —}i'}
P T T T T sReming =22 KHz [ T
L L1 | | R
10’ 10°
200177 | T T ] | | ]
~ T~
_, 100—+— I —
E‘ || ]| | | | | |
= | ] | | | | ]
0
E || ]| | | ||
= | 1] | | | | |
o
-100 —+—— i i 1
|| ]| | L
L L[ | [ [ T
-200
2 3
10 10
Frequency [Hz]

Lock acquistion at 2.5 kHz, OPERATION NOW at 550 Hz.
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Recent work on GEO600

__

= Comissioning:

= Improving o
= Improving C

= Improving C

etector sensitivity
etector reliability
etector characterization

= Joined S5 in overnight & weekend
mode January 20th

= Joined S5 In 24/7 mode May 1st
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n Locking procedure (fully automated)

= PR error signal always available due to
acvmmatry/ in RQ (~AQ/RD)
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Response of GEO to GWSs

v(t) [V]

Noise
e.d., seismic, laser

calibrate

v(t) [V] # h(t) + noise

Calibration: Slides Courtesy Martin Hewitson




Michelson longitudinal loop
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Calibration
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Estimating optical response

Frequency (Hz)

Inject calibration
lines

measure transfer
function from
feedbacks to P and

Q

fit model optical
response to
EESENEE

® get parameters

done once per
second



Inverse optical response filters
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Combining HP and HQ

nfft/fs = 1.00 : navs = 200 : enbw = 1.50 : nsecs = 200

T T 1] | | |
G1:DER_DATA_H
fs = 16384 : 2006-05-23 14:25:00 -
G1:DER_DATA_HP
fs = 16384 : 2006-05-23 14:25:00 - | |
G1:DER_DATA HQ
fs = 16384 : 2006-05-23 14:25:00 -

H

o,
I\
[

:N
I
P
£
S
2
(5}
°
=]
=
=
£
<

Frequency (Hz)




Using full recorded information

Using the full recorded
Information (errorpoints
and feedbacks) we can
suppress all noise added
INn between

® [ncluding calibration
lines
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Sensitivity In Science Runs ’

Typical Sensitivity: Science Runs
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Sensitivity In Science Runs .

Typical Sensitivity: Science Runs
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Sensitivity In Science Runs

Typical Sensitivity: Science Runs
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En S5 Duty Cycle N&W + 24/7  (24i05/06)

N&W 24[7

Total science time: 46.5 days, Overall Duty Cycle: 46.5 %

Total science timne: 19.4 days, Overall Duty Cycle: 84.2 %
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Noise Projections

-

Projections to H for 2006-05-06 07:05:00
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Frequency (Hr)

Current

Online Monitors: h(f)

Sens ratio
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Online Monitors: Sensitivity

burstSensMon on h(t)

x1e-20 SG with Q=8.9, optimal snr = 8.0 inspiralMon on h(t)
1.0 — P — - ; 0 P Ee— 5 1 ; T T T
.. 234 Hz T N L T <+ bBhbh|
- ... 489 Hz . Lo S A T « -+ bhns|
09| L. .. goaHz [ e T PR S -_hshs
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h_rss

Dist [MPc]

4 '}’V n, ;g- JM“" WVV'%%»V)‘\'MMH&‘\-F{W,? o éh}' o ‘9\',\1

0.1

20 a5 10 5 0 ol : : ;
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time until 05-24-2006 16:36:06 (832523780) [h] time until 05-24-2006 16:37:00 (832523834) [h]

Burst Sensitivity for Sine-Gaussians Sensitivity for inspiralling binary
W|tr_1 Q=8.S_9 and_an SNR of 8.0 for (NS-NS, NS-BH, BH-BH)
optimal orientation

systems
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Amplitude (Vrms)
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Online Monitors: HACR burst-like events

Time-frequency plot of events: h HACRMon (Total events =3192)
Marker size corresponds to 20*log10(N pixels)
pipeline: G1:DER_DATA_H_832305600_5.0_25.0
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Hours starting from UTC 2006-05-22 15:32:15
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Online Monitors: Spectra

-

Magnetic

|Seismic

|Acoustic

MID Signals

Online spectra + references

to see at a glance whether
every system behaves well
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ALARM!

O @

| 5 alarm050221.vi =10l x|

File Edit Operate Tools Browse ‘Window Help

auto
||» mod

Ignore Select Device ——allanse Latore | 4
i Module? syctem Acronym 1 Acronym 2 KW 22 MO DI Ml DO FR SA SO
i 4 _EJCONTRL J STATUS j HARDAMATN] 29.Mai 06 30.Mai 06 31. Mai 06 1. Jun 06 2. Jun 06 3. Jun 06 4. Jun 06
00:00 NORBERT
01:00
Display Device Parameters 02:00
Row to Delete 03:00
E‘I i 04:00|MICHA MICHA MICHA MARC MARC
X bescriptor Lower -
:;JD AAMEL ¢+ ROT : ERRP-B -1.000
EMOMN : TEMP : CBAC_TCE 12.000
BFM : CHL : FLAG -5.100 NORBERT |IMICHA
MFM o CHL - GAIM 24.000
COMTRL : STATUS : SCIEMCE 1.0000
Alarm Bells!

MICHA NORBERT

On Site Alarm

3 Operators hired, 2 shifts / working day (8:00-18:00)
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SMS Alarm System

O @

Setup Monitoring

List of monitored systems
Select operatars that will be infarmed at anytime about problems with the detactor or the

detact infrastructure
ector
detector infrastructure userid [Hame mobile phone email
system name monitoring status change status  age of check file  wiew trend data [1Hz] [ ] p
alshemist ACTIVE deactivate  Od D0:00:03 last3h  last1zh L] aei_mobile1 (] +49 (1607 Q06!
DADS_TimingChed_C ACTIVE deactivate 0d 00:00:08 last3h  last12h |:| b (Willkee, Benno) +43 (174) 908
DARS_TimingChed_E ACTIVE deactivate 0d 00:00:085 last3h  last1Zh
. + :
DADSE_TimingChedi_N ACTIVE deactivate 0d 00:00:08 last3h  last12h |:| hal (Lick, Harald) e (174) 870
hSensMon ACTIVE deactivate 0d 00:00:20 last2h last 12h D hartmut (. j +d0 (1?4) 16
IFOLogk ACTIVE de activate 0d 00:00:08 last3h  last1Zh . .
hatmut_email , 3 hartmut.grotei@aei.mpg.de
IFOlacklang ACTIVE deactivate 0d 00:00:08 last3h  last12h
LSC_MID_CAL ACTIVE deactivate  0d 00:00:06 last3h  last1Zh |:| jash_email [, } jazhua.smithi@aei.mpg.de
pandora ACTIVE deactivate Od 00:00:03 last2h last 1Zh D mare (Elrinkmann. hﬂarcj +£3 (1?5) 5300
Phaton_Calibrator ACTIVE deactivate Od 00:00:05 last 2h last 12h
that ACTIVE deactivate 0d 00:00:03 last3h  last1Zh mare_email [, 1 mare.brinkmanni@aei.mpyg.de

martin (Hewitsan, Martiny  +49 (173 2401

[l
infrastructure

OROOOROROORXOER OO

martin_email , 1 martin.hewitsoni@aei.mpg.de
system name monitoring status change status  age of check file  wiew trend data [1Hz]
FOMWER_CENTRAL ACTIVE de activate 0d 00:00:06 last3h  last12h |:| michael (Weinert, Michael)+49 (173 206!
PHESSIEE ACTIVE ERERIEAD 0 O:00:08 ezl (Sl michael_email (, 1 michaelweineti@asi.mpg.de
FRESS_E ACTIVE deactivate 0d 00:00:085 last3h  Jast1zh
FRESS_MC ACTIVE deactivate 0d 00:00:06 last3h  last1Zh |:| narbert () +48 (1607 2914
FRESS_H ACTIVE deactivate Od 00:00:05 last 2h last 12h D n-:-rbert_email(,j n-:-rbert.rainer@aei.mpg.de
TEMF_CENTRAL_CLEAHROCK ACTIVE de activate 0d 00:00:08 last3h  last1Zh . .
TEMF_CENTRAL_CONTROLROOM ACTIVE deactivate 0d 00:00:08 last3h  lasti12h sttodlel fitlel Sirarsin) T e
TEMP_CENTRAL_GALLERY ACTIVE deactivate 0d 00:00:06 last3h  last12h |:| sthild_email [, 1 stefan.hild@aei.mpg.de
TEMF_EAST_GalLLERT ACTIVE deactivate 0d 00:00:08 last3h  last1Zh
TEMP_MORTH_%ALLERY ACTIVE deactivate 0d 00:00:06 last3h  lasti1zh
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GEO Summary pages:
monthly developments

Inefplized MARARTP A BLRMS history

history =

HACR H BurstSensMon
history history
7 DRIErnE = - ' Q params histor - -
history . = = / i - '
iha - T A S
. . . _ Lin

# Report Tag Start Time (UTC) Start Time (GPS) Duration (s) Duration (H) Duty Cycle (%) K

1 Wed 1 2006-05-23 22:59:46 832460400 28800 8.00 100.00

2 Tue 3 2006-05-23 14:59:46 832431600 28800 8.00 100.00

3 Tue 2 2006-05-23 06:59:46 832402800 28800 8.00 79.36 y




GEO Summary pages

- r'ur- 3-16 14:59:36)
. : He-21 sigma=1.0986e-20)
1 : CH 65e-21 sigma=4.05778e-21)
- Ry 43e-21 siama=1.71202e-20) | -
= :-,Pﬁ';;a: = L 2
“"%f Sensitivity |
§  gAo
& - h()
=%+ o pand-limited rms —
- _ : ; 4 . \47e-22) |
=~ e inspiral & burst sensitivity monitor =
*:= « HARC events (TF events), null-stream, coincidences with other detector ik

channels (35 channels)
Data Quality and Calibration
» Data quality, chi*2, DAQs timing offsets (alchemist), tuning parameters (P,Q)

Detector Characterization

* lines, glitches, coincidences, saturation monitor

1 2 3 4 5 8 7
£ 300 'y - = |
~
= 200
o 1 5 3 4 5 6 7
Time (hours)

1. Luck


http://www.geo600.uni-hannover.de/georeports/

Sensitivity

H Spectrum

HP Spectrum

HQ Spectrum

M*J

fi | Lo

- \ |

Inspiral Monitor

burstSensMon H
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http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hminmaxspec.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hminmaxspec.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hminmaxspec.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/specgram.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hpqblrms.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/inspiral.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/burstsens.html

Amplitude (RMS / Hz?)
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Sensitivity for 8 h Shift

28800 secs from 2006-05-26 22:59:46 (832719600)
ref from 2006-05-23 22:58:00

min/max

refh

-

<

each spectrum

nsecs 10
navs 10

nfft 16384

fs 16384
ndata 163840

10°

best H @ 175Hz at 2006-05-27 00:01:06 | |

Normalised spectrogram of h(t) using 28800 secs from 2006-05-26 22:5

9:46 (832719600) with 10 secs every 120 secs

Frequency (Hz)

Time (hours)

GWADW May06, H. Lick



Sensitivity Monitors

Time from 831711600 (2006-05-15 06:59:46) to 831740390 (2006-05-15 14:59:36)
Step size of 10 secs
H: 167.0-173.0 Hz (mu=1.16383e-21 sigma=1.52748e-21) —
0 ——HP: 167.0-173.0 Hz (mu=1.15869¢-21 sigma=1.76925e-21) | |
10 HQ: 167.0-173.0 Hz (mu=2.0733e-21 sigma=2.20178e-21) —
= InspiralSenseMon for GL:DER_DATA_H
5 4 pipeline: G1:DERDATAH831700800327681638464.0
z 10 + BH-BH
Tt R Al * BH-NS
’o...o ° .. e o % . G e . % * . ° o ¢ . *% % ° % . e °° ° NS-NS
3 . - o 0 ® SO hd . . hd N | 2 . L] . . o o
10'22 ry ° . e PN ov‘ )
0 burstSensMon for G1:DER_DATA_H
pipeline: G1:DER_DATA_H_831700800_0.0_234.0_489.0_894.0_1234.0_1554.0_1893.0_0.0
X 10'21 SG with Q=8.9, optimal SNR=8.0
. I
© 25 . . . « 234 Hz
= ol—° o S P * 589Hz |
® 1 . . : N T © 894 Hz
[S] . o
10 2 g P s TR 4 1034 e
£ E 2...-0 8 .. . .noo . o eo o o %o w oo ° © oo ® + 1554 Hz| |
LIaCI r . o ® o g0 ° o . . Pe
e 2 I I % e o . . + 1893 Hz|,
) > . 7 ° . o | © e . 3
g 21 o 4 NYTRTTR Iy LIV
= 10 ‘g ] H+HH TTHHETTHRTTTT Y W'
| I 15 P Y OTTIORN Ty o PN T VTR RS TR, RIS TR Frt gy
Y 1 12 F i
%%, © o
I
22 ° <
10 o
0 5
1
4
Po0e®0000000%°000,, 000, %, o 0 'o... 3 o ©0000,000°0500°¢ "‘0':- o' o ot
3 o. T b ° o : ° ° : ° 000 _eo°, o’ o '.o (Y oo ®
05 % % .oo.d". o |Coe ..“"o. %00’ oo ."' o.,.’ ®efo%e O.. 0o .uO..".”.’.........O. 000 %ee% eisee Teo St 0%000009%%, 900%0 "
0
2
1
0 1 2 3 4 5 6 7 8
Hours starting from UTC 2006-05-15 06:59:46
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Data Quality and Calibration

Data quality

chin2

DAQs timing
offsets (alchemist)

P Params

Q Params

T

GWADW May06, H. Luck



http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/qualityChannel.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/chi2.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/timingoffsets.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/params.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/params.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/params.html

8 0 0

n GEO summary pages (Det.

Char.)

Glitch rate DER_DATA_H

Glitch rate

Glitch rate

Glitch rate DER_DATA=HO

DER_DATA_HNULL (HACR)

DER_DATA_HP (HACR)

(HACR)

Further HACR time-
frequency plots

HACR coincident events

HACR Loudest events

e pt i, It I 'y
Rl RFINLL TR ERERE T T L R F R

Saturation
information

http://www.geo600.uni-

hannover.de/georeports/
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http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_h.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_hnull.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_hp.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_hq.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_simple.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_coincidences.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hnull_veto.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_loudest.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/saturations.html

Events, Vetoes & Coincidences

Time-frequency plot of events: h HACRMon (Total events =2966)
Marker size corresponds to (N pixels)
pipeline: G1:DER_DATA_H_831700800_5.0_25.0
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L

- W Remaining Problems...after comissioning ﬁ
o | '

B 0 0
| . The Owl‘ — a rapidly moving line with higher
harmonics
nfft/fg
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%; E 1100
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Time from 2006-04-26 06:00:01 (§30066414) [h]
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Power up Glitches

nfTt/s = 100 : naww = 10 : enbw = 1.50 : nsecs = 10
@1:LSC MID BP-F_HP
s = 16384 : 2005-02-22 15:0040 - 1

L+
G1:LSC_MID_EP-P_IIP

L_Fr e rF TN ITTE _F_ RN N,

nfft/fs = 0.30 : navs = 120 : enbw = 5.00 : nsecs = 36
G1:LSC_MID_EP-P_HP : fs = 16384 : 2006-04-24 13:19:10
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En Dust (problem solved? See Josh's talk)

2006-05-22 07:00:00 to 2006-05-22 07:00:00

coumnts1000
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3
5
=
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=
=
3
5
;
0 20 40 al S0 100 120 140 160 180
time[min]
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o Prospect

6 0 0

= Stay In current state (owl permitting)
until ~autumn and take data

= Continue detector characterization
(Coincidences, Vetoes, ...)

= ~autumn: maintenance period, try to
find source of power-up glitches, owl,
power loss ...

GWADW May06, H. Luck
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