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Initial Set Up

Everyone will need to separate tools:
k
+ conda (to install code packages)

* wget (to download files)

If you do now have both of these already installed on your computer, | suggest using the linux container
that was created in the computing tutorial.

Conda can be installed using these instructions for installing miniconda on Linux. Wget will already be
included in your container.

| created a conda environment with the following command:

conda create -n IGWN_PI -c conda-forge python=3.12 lalframe tensorflow gwpy
conda activate IGWN_PI
pip install dgrtasks

_——— >
From the desrcitpion on their download page, "Conda is an open source package management system
and environment management system for installing multiple versions of software packages and their

dependencies and switching easily between them. It works on Linux, 0OS X and Windows, and was
created for Python programs but can package and distribute any software.”
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Installation steps

1. Download the latest version of Miniconda by opening a terminal and running one of the following commands

(depending on your Linux architecture and preferred download tool):

&\ The linux-aarchés package builds might not be compatible with certain Raspberry Pi setups, as Miniconda uses
compiler options that target the server-class Neoverse N1/N2 microarchitecture.

curl  wget

Linuxx86  AWS Graviton2/ARMG4 O 0 %

curl -0 https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-aarché4.sh

@ For instructions on downloading an older installer version, see Using older installer versions.

2. (Optional) Anaconda recommends verifying the integrity of the installer after downloading it.

* How do | verify my installer's integrity?

o We use cookies .
3. Install Miniconda by runr hitecture):

By clicking "Accept
all", you agree to the | i I 3 .
/N The linux-aarché.  Storing of caokies on ccept al Reject al Ips, as Miniconda uses
- 5 T your device for
compiler options th: functional, analytics,
and advertising
purposes.

Linux ¥86 AWS Gravitons &9 Mere choices  See our privacy policy ] @

o
B
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Initial Set Up
Everyone will need to separate tools:

* conda (toinstall code packages)
+ wget (to download files)

If you do now have both of these already installed on your computer, | suggest using the linux container
that was created in the computing tutorial.

Conda can be installed using these instructions for installing miniconda on Linux. Wget will already be

included in your container. &

| created a conda environment with the following command:

conda create -n IGWN_PI -c conda-forge python=3.12 lalframe tensorflow gwpy
conda activate IGWN_PI
pip install dgrtasks

From the desrcitpion on their download page, "Conda is an open source package management system
and environment management system for installing multiple versions of software packages and their
dependencies and switching easily between them. It works on Linux, OS X and Windows, and was
created for Python programs but can package and distribute any software.”

DQ Shift

We will be working through a DQ shift together from January 2020.
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Initial Set Up
Everyone will need to separate tools:

* conda (toinstall code packages)
« wget (to download files)

If you do now have both of these already installed on your computer, | suggest using the linux container
that was created in the computing tutorial.

Conda can be installed using these instructions for installing miniconda on Linux. Wget will already be

included in your container.

| created a conda environment with the following command:

conda create -n IGWN_PI -c conda-forge python=3.12 lalframe tensorflow [
conda activate IGWN_PI L
pip install dqrtasks

From the desrcitpion on their download page, "Conda is an open source package management system
and environment management system for installing multiple versions of software packages and their
dependencies and switching easily between them. It works on Linux, OS X and Windows, and was
created for Python programs but can package and distribute any software."

DQ Shift

We will be working through a DQ shift together from January 2020.

Pirsa: 26080020 Page 7/60



Summary x HT Summary E—] 4 und > ¥ShiftTrainir

J Idas-jobs ligo-wa.caltech.eduj~detchar/summary OvVPN @ O
H1 = ‘ Calendar * Today Yesterday 01 02 03~ 04~ Servicestatus Service latency
=
= t 2020 »
®
r
s I_ Jan  Feb  Mar  Apr SUIlllllary
La] @
Thefigures pay Jun  Jul  Aug ! OF more interferomaters, please select a day from the calendar to see archived results.
: rdi hi H rdi
Ot Nov  Dec ‘K guardian, last 12 hours . 1 ISC_LOCK guardian, last hour
Today W Reguest
B Aot
T—
12 1" 10 9 8 7 & 5 4 3 2 1 b 45 40 35 30 35 20 6l
Time [hours] from 2026-08-11 19:13:00 UTC (1470510798.0) Time [minutes] from 2026-08-11 19:13:00 UTC (1470510798.0)
H1 h(t) triggers, last 12 hours (DMT Omega) - H1 h(t) triggers, last hour (DMT Omega) i
1000+ 1000
] = =
= =
£ &
£ s E 2
= @ = 2
o 100 W< g 1004 02
g g 2 t 2
(Y 4 w pic B
© [ir]
2 B
s s &
05 1 T R R T A 1 5 4 3 2 a B R ey e B S I I SRR | LR R
Tirne [hours] from 2026-08-11 19:13:00 UTC (1470510798.0) Time [minutes] from 2026-08-11 19:13:00 UTC (1470510798.0}
Click for an auto-updating page versicn of the above DMT-Omega plots
H1 hit) triggers, last 12 hours (Omicron) - H1 h(t) triggers, last hour (Omicron) .
) 1000+ I 1000+ ‘ I

Pirsa: 26080020 Page 8/60



Summary

<
% G
2
®
bk

&

Pirsa: 26080020

Summary

©

Pa——

GW amplitude spectral density [strain/v Hz]

x

T8 404 Not Found

x

DQShiftTraining04_v2 - DQShit X +

bs.ligo-wa.caltech.edu/~detcharfsummary/day/20200128/#galler

[1264204818-1264291218, state. Locked]
H1 gravitational-wave strain [h(t), GDS]

L]
m GWINC (alLIGO Design, T1800044)
May 4 2019 {G1900993, 110 Mpc)

- - - e

" 100 ' 108
Frequency [Hz]

&

Page 9/60

|

OvN @ o &

il



Summary x Summary

« > O & Idas-jobs.ligo-wa.caltech.edu/~detcharfsummary/day/20200128, OVEN © 0 a -

‘H? v‘ « January 28 2020 * » Home Summary Lock~ CAL~ DetCharr IMC~> ISC> OMC~- PEM= PSL~ SEI~ SQZ~- SUS~ TCS~ Locked =

Summary

[1264204818-1264291

H1 gravitational-wave strai

ocked]

n [h(t), GDS)

H1 binary neutron star inspiral range (DMT SenseMon)

& B
= = 120
=< I )
‘% 107 E 100~
2 g a0
£ 10 2
o B
w 1077 @
-
2 £
= 1072 20
5 |
5 107244 —— — —
10 100 10 2 il ] ] 10 12 14 16 13 0 22 24
Frequency [Hz] Time [hours] from 2020-01-28 00:00:00 UTC {1264204818.0)
H1 Guardian ISC_LOCK state H1 lock segments
| -
[~ = e
— [ . ]
-] = ]
== L= B ot it
m n
¥ |1 — R ]
i | L e
1l ﬁ = i ]
= e = S —— a 2 4 5 a 10 12 14 16 ia 0 22 24
& g oo 4 L Time [hours] fram 2020-01-28 00:00:00 UTC (1264204818.0)
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)
H1 gravitational-wave strain [h(t) ] S , -
=
E 1072 2
i 10°+ — - g
s ;
an-z i o = T =
10-2 = <
) 4B
Idas-jobs lign-wa calteeh aduj~detchar/summary/day/20200128/plots/H1-L OCKED_2F4127_TIMESERIES-1264204818-86400 png @ ‘—5

Pirsa: 26080020 Page 10/60



sSummary x Summary x @

€ - ] & Idas-jobs.lige caltech.edu/~detcharfsummary/day/20200130/#ol OVPN @ O

‘H? v‘ « January 302020 * » Home Summary Lock~ CAL~ DetCharr IMC~> ISC> OMC~- PEM= PSL~ SEI~ SQZ~- SUS~ TCS~ Observing ~

[12643776151264464018, slate. Dustrng]
_ H1 gravitational-wave strain [h(t), GDS] i H1 binary neutron star inspiral range (DMT SenseMon)
~ 60
fo 2%
“; -
5 =1
= ©
g g 100
ﬁ T 80
m o
2 .
E-,._V % 60
@ <L
= = |
= < |
& 20-
E
& _
F oul . L "
10 100 10? Q 2 4 a ) 0 12 14 16 13 pan
Frequency [Hz] Time [hours] from 2020-01-30 00:00:00 UTC {12643776718.0)
H1 Guardian ISC_LOCK state H1 lock segments
R, Coiserving - j— - 54
: 1 Obs. nten -E—— — [
Calibration — ==
Ry — =
! " Low noise - == ==
| iy T — —
1I1 " i D _:- - -
i [ vearm T ]
B ail oo RN L =
e — [c=amid
T — : — [ & 8 w1 % e @ g2 M
o 2 4 ] N 10 12 b 15 8 20 Time [hours] from 2020-01-30 00:00:00 UTC {1264377618.0)
Time [hours] fram 2020-01-30 00:00:00 UTC (1264377618 0]
H1 gravitational-wave strain [h(t), GDS] _H1 gravitational-wave strain [h(t), GDS]
Lt
@<
107 0%+ €
o o z
= = == o = 2
& 5 Ta
El E] 3
o o
& 1004 100 2
@ = E 3
=

Pirsa: 26080020 Page 11/60



-

s

NG ¢

&

Summary

e

Pirsa: 26080020

Summary

@ Idas-jobs.ligo-w:

% | 204 Not x

.caltech.edu/~detchar/st

DQShiftTraining04_v2 - DQShiT X =5

H1 Guardian ISC_LOCK state

600]-Low noise ISR

509]-Low noise coil drivers

508] -Low noise ASC |
[505]4ncrease Power
[503]-Engage DC violins
[502]-Damp bounce mode
[501]DC Readout

500]-LC Readout transition

[450] E£ngage ASC

308]Reduce CARM offset |
305]-DHARD WFS |
308]-Reduce CARM offset |
202] CARM on TR |
101]Lock DRMI 1F i
[S1]-PRMI locked

[50]-Acquire PRMI |
[16]+ind 1# [ [l
[15]-Locking ALS 1n
[12] Locking arms green B 1 |
[11]Reacy

[10]-Down |
[7]4nitial alignment

[0]4nit

[2]-Lockloss ‘

T

1

B nNode state
Alive
Nominal

B Request
B Active

1
i

|
1‘ Node mode

W Exec

F————————————————

Mode N
0 2 4

6

‘ _— |
8 10 12 14 16

| | @ Managed
B Manual
Pause
l"‘l"‘f"'\D‘OK
18 20 22 24

Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)

OvVPN @ O

Page 12/60




Summary Summary

e letcharfsummaryfday/20200128/#obse <7 oveN @ o 2B =

GME> PEM= BSlx SElxz SOQZx SUSx' TEST Observing =

[1264204818-1264201 218, slatn

2 |
H1 gravitational-wave strain [h(t), GDS]

1071y -

H1 binary neutron star inspiral range (DMT SenseMon)

tral density [strain/v' Hz]

de spe

Angle-averaged range [Mpc]
o

= 20+
E:
@
g [
(5] e e )
100 107 2 22
Frequency [Hz]
H1 Guardian ISC_LOCK state
- p— ? Chserving B Emmm
- intent =
Calibration |} -
- —
i Low noise § =
saz | |
T T . T . - o —r —r —r -
2 4 [} 8 1a 2 4 16 18 0 22 24

12 1 8

: 8 o 4 6 ( Time [hours] from 2020-01-28 00-00.00 UTC (12642048718 0)
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)

H1 gravitational-wave strain [h(t), GDS]

0o [T . Hi grevitationalwave strair [t). GDS]
=

5
Lig B g
B 1051 = — a2
&L e 2 = F— T 2
= 3 7 £
g = 5 s
g g T 2 ]
g 0 % ol Q
; & £ g
Idas-jobs ligo-wa caltech eduj~detcharfsummary/day/20200 fH1-MULT|_E756DBE_SEGMENTS-1264204818-86400.png o g

Pirsa: 26080020 Page 13/60



Summary Summary

w1 @ Idas-jobs.ligo-wa.caltech.edu/~detcharfsummary/day/20200128#observing oveN @ 0 B =

‘H? v‘ « January 28 2020 * » Home Summary Lock~ CAL~ DetCharr IMC~ ISC> OMC~- PEM=~ PSL~ SEI~ SQZ~ SUS~ TCS~ Observing ~

Frequency [Hz]

Time [hours] from 2020-01-28 Q0:00:00 UTC {1264204818.0)

H1 Guardian ISC_LOCK state ~H1lock segments

Coserving 4

Obs. intent §

Calibration 8§

Ready |

Low noise 18

iiiir

T

b -_—
i o | SEST——
i
L ] T ETETETE———
i S N ‘
EEEE———— 2 [ I T A
8 10 12 14 16 8 20

4 Time [hours] frem 2020-01-28 00:00:00 UTC [12642048178.0)
Time [hours] frorm 2020-01-28 00:00:00 UTC (1264204818.0)

H1 gravitational-wave strain [h(t), GDS] H1 gravitational-wave strain [h(f), GDS|

; T

i <

=
;-] f =g
o w0 B S
10 . 2 1084 B
— = s (=

=] = =
@ i) = — o
= 0w g = 2
= =

g = g &
51 = & kel
& o 8 =g g
2 100 PR @ 1004 2
g o [ =
a o
° =
2 a
= <

=4

[— o

T o

T 10722 .
Dhse r———— — — = it i - 5 < e -
3 10 16 18 24 ( o g 10 12 16 18 30 24
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0) Time [hours] fram 2020-01-28 00:00:00 UTC {1264204818.0)
H1:GDS-CALIB_STRAIN (omicron) ; : ;
Lotrlest svert SHR - 5114 52, ek - 126424460 65, Paak Frequency = 176 06 ; H1 h(t) glitch rate (omicron, 300 s bins)

1

104 1

= Aphi

P e o

Frequency [Hz)
Signal-tc-noise ratio (SNR)
Rate [Hz]

Idas-jobs ligo-wa caltech eduj~detchar/summary/day/20200128{plots/H1-OBSERVING_2FC680_SPECTROGRAM-1264204818-86400.png

Pirsa: 26080020 Page 14/60



E] Summary b3 Summary
0O« = C J Idas-jobs.ligo-wa.caltech.eduj~detchar/summary/day/20200128#gallery-E ey OvVPEN @ O
:¢'
2
®
bks
H1 gravitational-wave strain [h(t), GDS] S
* ~107° ke
|t
f b=
g 8
o,
- =
™~ =
= 02 £
> | 3
o w ©
e | -
o O
g 107%= o
L w
| =
10-23 E
[w%
! ‘ =
1| T e T =iz P ——r—+ 10_243
Observing [ e, — ; - : : L e e &
0 2 4 6 8 10 12 14 16 18 20 22 24
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)
&

Pirsa: 26080020 Page 15/60



(=] Summary X Summary Not Foun > B oashiftTraining04_vz - DASHI® X +
0O« - © @ Idas-jobs.ligo-wa.caltech.eduj~det
:‘%‘
0)
b
H1 gravitational-wave strain [h(t), GDS]
c
O
10°% 1 8
o ] £
3 = = S
> 2
: -
= L]
g 100 v
£ o &
t A
| £
I <
Observnngji ; e : ; ; : —— ,,_,,,..,,,,,r.,,:
0 2 4 6 8 10 12 14 16 18 20 22 24
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)
&

Page 16/60

Pirsa: 26080020



& summary X Summary % [ 204 Not Found B ooshiftiraining04_vz - DRSHI X+
E = = ] @ Idas-jobs.ligo-wa.caltech.edu/~detcharfsumm
:¢'
®
bkg
[1264204818-1264291218, state: Observing]
_ H1 gravitational-wave strain [h(t), GDS]
E 107184 = Hi
= GWINC (aLIGO Design, T1800044)
= May 4 2019 (1900993, 110 Mpc)
B oy
=
2, &
£
(_‘,_3 'IO’;;\.;',
c
[}
o
B 107y
=
O
@
&
e
o
3
=
. 1n-23
[0
= Ll
©
g B 4
O 10724 : ———————ey - e :
10 100 10°
Frequency [Hz]
@

Pirsa: 26080020

Page 17/60



Summary

@ Idas-jobs.ligo-wa.caltech.edu/~detcharfsummary/day/20200128/#observi w OVPN @

‘H? - « January 28 2020 * » Home Summary Lock~ CAL~ DetCharr IMC~> ISC> OMC~- PEM=~ PSL> SEI* SQZ~ SUS~ TCS~ Observing =

120

100 -

ude spectral density [strain/v’

=
o
=
L5}
%
£
£
=
2 80
&
&J
@
=
®
&
=
g
5

GW ampli

Q 4 & ] 10 2 14 16 18 3
Frequency [Hz] Time [hours] from 2020-01-28 00:00:00 UTC {1264204818.0)

H1 Guardian ISC_LOCK state

(600
6001 o Cbserving -

intent -§

Calibration 45

Ready 1

! Low noise J—_

i saz 8

[ reade

TR

—————
Em————
e | ]
[ — ——— S TR & & 10 12 14 1w W@ g g2
4 & 3 o 2 14 16 18 20 Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)
H1 gravitational-wave strain [h(t), GDS] T H1 gravitational-wave strain [h(t), GDS]
=0

10 ':_,)"_‘ 102 - - é
E 1077 E} E = § T, 2
z 3 5 <
5 ] 5 s
f 0o g g
£ 1 2 2 00 £
@ o
] | &
s 2 =
=t e

E i

m
6 ] noon % 8 7 M

4 & g ' E 22
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818 0) Time [hours] fram 2020-01-28 00:00:00 UTC {1264204878.0)

e Ll e T I

Pirsa: 26080020 Page 18/60



R4

E] Summary x Summary e 404 Not Found QShiftTraining04_v2 - DQShit X +
E & =2 & @ Idas-jobs ligo-wa.caltech.edu/~det OvVPN @ O . =
:¢'
2
®
bk
H1 gravitational-wave strain [h(t), GDS]
=
©
10° 4 k5,
S E
z 2
g 2
g s
= @
S 100 @
g 3
| =
o
| £
@ I
Onservnng:”‘T”I‘i:_:”j : : - — ,,,::
0 2 4 6 8 10 12 14 16 8 20 22 24
Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)
B

Pirsa: 26080020 Page 19/60



Summary x Summary i @

« = G @ Idas-jobs ligo-wa.caltech.edu/~d arfsummary/dayf20200128/#observing OVEN @ 0 B =

‘H? v‘ « January 28 2020 * » Home Summary Lock~ CAL~ DetCharr IMC~> ISC> OMC~- PEM=~ PSL~ SEI* SQZ~- SUS~ TCS~ Observing =

(1264 Ob
H1 gravitational-wave strai

5126429 218, sl

H1 binary neutron star inspiral range (DMT SenseMon)

Angle-averaged range [Mpc)

GW amplitude spectral density [strain/v Hz|

0 ’ 100 ’ 102 ’ L il & g 6 18 70
Frequency [Hz| Time [hours] from 2020-01-28 00:00:00 UTC {12642048718.0)

H1 Guardian ISC_LOCK state

Calibration JJ —

Ready §  —

Low rivise £ —

o L3
i =
i -
i - =4 ==
i 2 4 ) 10 12 14 16 13 20 22 24

6
Time [hours] from 2020-01-28 00:00:00 UTC [1264204878.0)

3 8 12 W 1 18 20
Time [hours] from 2020-01-28 00:00:00 UTC (1264204813.0)

H1 gravitational-wave strain [h{t), GDS] H1 gravitational-wave strain [h(t), GDS]

>

=
=]

litude relative ta median

Frequency [Hz)

Pirsa: 26080020 Page 20/60



Summary

e

L]

a
()
»
®
%

&

Pirsa: 26080020

Summary

@ Idas-jobs

x E.i 404 Mot Found

ligo-wa.caltech.edu/~det

B DGshiftTraining04_v2 - DAShiT X +

H1 h(t) glitch rate (omicron, 300 s bins)

SNR

(LN N
W N
M — @

=}

105
LE!
:;-ﬁ-\.\-\w,.—-‘u Flonpr T T g U STl Pttt
N L .
L
g 01
o i
o
0.014 .
- . . - - - s s om .- @
<+ ———— T —— iy i
Observing | i — ‘ ‘ ‘ : — e —
0 2 4 6 8 10 12 14 16 18 20 22 24

Time [hours] from 2020-01-28 00:00:00 UTC (1264204818.0)

Page 21/60



&
O

-

I CIES

&

Summary

T

Pirsa: 26080020

Summary

©

‘ HT ~ ‘ « January 29 2020 ¥ »

a.caltech.edu/

Home Summary Lock~

12
H1 gravitational-wave strain [h(t), GDS]

] o

CAL~

DetChar =

IMC~ ISC> OMC~

160

140 -

=1
=

T
2
=
©
o
e
i
o
@ 8
o
o
=4
o
L
=
=
g

@

&

S

-

GW amplitude spectral density [strain/v Hz]

PEM> BSlcx SElx SOZx SUSx" TES >

H1 binary neutron star inspiral range (DMT SenseMon)

10 o T i BT
Frequency [Hz]

H1 Guardian ISC_LOCK state

10 12 3

4 & g 2 14 16 12 }
Time [hours] from 2020-01-29 00:00:00 UTC {1264291218.0)

H1 lock segments

4 .b ) a8 ; ifJ” 12 "-‘l.‘ IIL\ ) 18 ?'].
Time [hours] from 2020-01-20 00:00:00 UTC (1264201218.0)

H1 gravitational-wave strain [h(t), GDS]

v Hz]

Frequency [Hz|

Chserving - -]

Ghs. intent o

Calibration =]

Rezcy I =

| Low noise -_ m——
— =

===

4 L] a L] 12 14 16 18 0 22 24

Time [hours] from 2020-01-29 Q0:00:00 UTC [1264291218.0)

H1 gravitational-wave strain [h(t), GDS]

Amplitude relative to median

Observing =

OvVPN @ O

@®

Page 22/60



& safari  File Edit View History Bookmarks Develop Window Help

@ ] ~ < > =] Idas-jobs.ligo-la caltech edu & @ ﬁ} -+ @
Slack pyebe Pegasus Ghdail Drive LDWW LIGG Cluster Git Overleaf Wikipedia 03 Event Validation Datehar wiki Chat Latest DOR
Z 1(20) - JupyterLab Summary
« January 29 2020 * » Home Summary Lock~ CAL~ IMC~ I1SC~ OMC~ PEM~ PSL~ SH~ SQZ~ 5US~ TCS~ Locked ~
@ W'z'{ e * A= T T CW/Stochastic DQ/Vetoes ETGs Monitors m{,
Freniigiicy Hz] Combs Hveto DMT Omega Lasso &0
L1 Guardian ISC_LOCK state FSean [nle] KleineiWelle Overflows

W e

Spectra upy PyCBC Live long Scattering B Aotive
. Tiane o0
Spectral ratio PyCBC Live Software
medium saturations
PyCBC Live

short

2108t recychng mirors

(B0} ALE DIFF lackedd [
[54]-5L5 DIFF rarrp 341y ;
[ (20 Lok a5 e Y-arm
9] ot sigrment Rode o -
10| ofers | J=F
(1] et W aneged PRC
[B1414C tault m Manual ol
(2] Leock ioss Fails IMC
., e - — ey N R W o I P
Made 0 2 4 & B 10 1z 14 16 e 20 2 4
o 2

4 & 8 o2 M W W ;@ M Time [hours] from 2020-01-28 00:00:00 UTC {1264291218.0)
Time [hours] from 2020-01-29 00:00:00 UTC (1264201218.0)

L1 gravitational-wave strain [h(f), GDS] L1 gravitational-wave strain [h(1), GDS]

. e
] b
]
e B 5
10°: o 10 E
= Z =
= 1pe g = = g
2 = & Z
s ® = I
=l o B 2 T
& o L @ 04 3
w “ — 1 =3
g ' -
0 2 : E
= N <
E
o
£l = 2 i
= S e e s e
o 4 ] 8 10 12 1 1 B 20 24 0 2 ] 6 8 10 12 14 16 B 20 2 4
Time [hours] from 2020-01-28 00:00:00 UTC [1264291218.0) Time [hours] from 2020-01-26 00:00:00 UTC {1264281218.0)
L1:GDS-CALIB_STRAIN (emicron) " : ‘
Wi ol Sl ) L . L1 h(t) gltch rate (omicron, 300 s bins)
| |
! | :
100 = 1 z Y o
= i 5 i “—'g 1 Bt ﬂtg..w).w.r"w-“"-’;i:\ﬂ."c"“w". N A S A
L - : | 323 I
g . . 5 By =
L = b " g - A 7 | g = 5 e B R ¥ oy b J

Pirsa: 26080020 Page 23/60



@ safari  File Edit View History Bookmarks Develop Window Help

[ K | ~ 4 g =} Idas-jobs.ligo-la caltech edu ok @ E} -+ @
Slack pyebe Pegasus Ghdail Drive LDVW LIGG Cluster Git Overleaf Wikipedia 03 Event Validation Detchar wiki Chat Latest DQR

Z 1(20) - JupyterLab @ summary

L1:GDS-CALIB_STRAIN (omicron)

- Loudest event SNR = 4547 86, Peak = 1264317029 09, Peak Frequency = 269 28 R 10°
—
[os
10%+ s %
= . Y
L . ¥ ; 100 5
) ¥ . : o
[ ol . . . - GU;:
% L] . ®=0 5
= - . . =
o . LR - - Ll L . - 1
E 100 3 - l. L] - c . * L] - ZO
. - . . L] (48]
. . - ® . %
- . - - . - @ - - - .. .:l. ‘)- ; - ' . :l : 5 -lO c,_)
. L - . « @ ' & . s iy

Lok et
0 2 4 6 8 0 12 14 16 18 20 22 24

Time [hours] from 2020-01-29 00:00:00 UTC (1264291218.0)

Pirsa: 26080020 Page 24/60



Summary Summary

« 3 & Idas-jobs.ligo-wa.caltech.edu/~detcharfsummary/day/20200 OVPN @ 9 . =

‘HTv‘ « January 292020 * » Home Summary Lock~ CAL~ DetCharr IMC~ ISC> OMC~ PEM= PSL~ SEI~ SQZ~- SUS~ TCS~ Observing =

(1284291 2181264377618, slate © 1
H1 gravitational-wave strain [h(t), GDS]

10y -

i H1 binary neutron star inspiral range (DMT SenseMon)

140-

GW amplitude spectral density [strain/v Hz]

Angle-averaged range [Mpc]
\ :
1 1
|
\
‘.

10 ' ' 100 T e ( 2 4 [ ] 10 12 i 16 18 0 y
Frequency [Hz] Time [hours] fram 2020-01-29 00:00:00 UTC {1264291218.0)
H1 Guardian ISC_LOCK state H1 lock segments
- Observing - -]
Ghs. intent o
Calibration p———
=} EnES
mmn
e
ez
o=
OEATE T f 4 o a8 10 12 14 16 18 0 22 24

4 ] 8 10 12 14 16 18 20

Time [hours] from 2020-01-29 00:00:00 UTC [1264291218.0)
Time [hours] from 2020-01-29 00:00:00 UTC (1264291218.0)

H1 gravitational-wave strain [h(t), GDS] H1 gravitational-wave strain [h(t), GDS]

o
A
=
<
L g B 5
o, 0% - g
= o 2 L S B
) B B g
5 T 5 ®
£ 5 2 S
@ W= o j00+ 3
i @ [ g
@ s
2 5
10 = 4 f
Idas-jobs ligo-wa caltech eduj~detcharjsummaryjday/20200129/plots/H1-OBSERVING_2F4127 TIMESERIES-1264291218-86400. png i >

Pirsa: 26080020 Page 25/60



Summary

e

Pirsa: 26080020

DetChar | PyCBC Live short

©

-]

=

x*-weighted SNR (newSNR)

Rate [Hz]

]

=

=

-

caltech.edu

anuary 292020 ~ » Home Summary Lock~ CAL~

¥*-weighted SNR (newSNR)
H1:GDS-CALIB_STRAIN (pycbe_live)

[ 2wt SHR - 1428, End Time - 1264316116 43

DetChar =

hall.. w1

014

IMC ~

- : % :
5 & TwE i =3
) ar b
' E iI b L” I by =
" .4 i I
Ii.i =ep #4499
1, ¥
S S R R S S A A " R A
Time [nhours] from 2020-01-29 00:00:00 UTC (1264291218.0)
H1 PyCBC Live event rate (60 s bins, newSNR)
“ R . -
%
EII 2 ] ) 8 i I“D ) 12 .'-‘l. IEa- ) -\.B ) 20 22

P
Time [hours] from 2020-01-29 00:00:00 UTG (1264291218.0)

H1:GDS-CALIB_STRAIN (pycbc_live)

e 478 SNR = 1439, Chean = 103

24

|SEkx

Signalto-noise ratio (SNR)

Rate [Hz]

0.01

Lockes

OoMC ~

e 8o, .ty
I CEN U TR - TR

OVPN @ O

PEM= PBSL> SElx SQZx SUSx" TEST Locked ~

10 100 L
Signal-to-noise ratio (SNR)
H1:GDS-CALIB_STRAIN {pycbc_live)

it New SR = 14 28, End Time - 126431611643, SNR - 1439

s ML

) 1 [ 8 10 6 12 o0 N

Time [hours] from 2020-01-29 D0:00:00 UTC {12642971218.0)

H1 PyCBC Live event rate (60 s bins, SNR)

H1:GDS-CALIB_STRAIN (pycbe_live)

olitest auent New SNH = 1476, Chsq = 103

a
P
®:E
=70
@
* ‘- . .
i 3 " .
.
a 2 4 6 @ 12 W16 18 o 2 2
Time [hours] from 2020-01-29 00:00:00 UTC {1264291218.0)
H1:GDS-CALIB_STRAIN (pychc_live) @ @
5 DSt et N SN = 4R, Tempate gt =035

Page 26/60



Summary * |das-jobs ligo-wa.caltech.edu/- X H 0 X DQ@shiftTra

« S ) & Idas-jobs ligo-wa.caltech.eduj~detchar/summary/day 012 tehar/hvet 4 OvVPN @ O

‘HT " January 292020 * » Home Summary Lock~ CAL~ DetChar~ IMC~ ISC> OMC~ PEM= PSL~- SEI- SQZ~- SUS~ TCS~ Locked ~

Lock : Glitches

The triggers below have been filtered with peak_freguency >= 18.
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Round details

Home Summary Lock~ CAL~ DetCharr IMC~ ISC> OMC~ PEM~ PSL~ SEI~-

Round 1, Winner = H1:LSC-REFL_A_LF_OUT_DQ, window = 0.1, SNR thresh = 11.0

H1 HumG Taund T prmary mase

Winner: H1:LSC-REFL_A_LF_QUT_DQ

SNR threshold: 11.0

Harrbes of st

Window: 0.1

Significance: 68.59

Al

Veto segments: [txi] ¢
Veto triggers: [txt]
Vet&ad primary triggers; [ixt] ,
Unvetoed primary triggers: [txt] 70+ :
pr
Omega scans:; =
1264368649.164297 [SNR 4115.4] [o] E-L
[al E an-
(®)]
0 20-
1264365575.060293 [SNR 8166.5] [o] . r‘
10
a]

1264327260.174804 [SNR 1963.3] [o]
fa]

1264362819.129882 [SNR 11686.6] [o]
[a]

1264361792.80664 [SNR 1145.0] [o] [2]

1 Hues e T anmary impact

H1 bumtarzund 1 p

Szt fak (]

Bow

i

H ]
f . 3‘ -

: EPR TR

Froquence d]

H1 Hveto round 1 | winner: HT:LSC-REFL_A_LF_OUT_DQ [1264291218-1264377618]

R e

Round 2, Winner = H1:LSC-PRCL_IN1_DQ, window = 1.0, SNR thresh = 15.0

11 Hueto roure 2 primary knpact 1 Heta cnand 2. vy impact
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Summary 2 X H1Qscan|1264320077.44 t( B a0 d x B pashiftiraining

1264320077.44 ans/12 0077.4375 : OVPN @ & gﬂ =

Itech.edu

Links =
22
H1:ASC-PRCZ_Y_OUT_DQ 1264320077.174 22.3Hz 37.0 498.6 31.6 7.3 95 ms
®
H1:PEM-MY_ACC_BEAMTUBE_CRYO_X_DQ 1264320077.383 900.6 Hz 5.1 12856.0 160.3 5.4 -22 ms
ks
+ H1:LSC-MICH_QUT_DQ 1264320077.39 1016.1 Hz 65.3 33.9 8.2 4.7 -14 ms
H1:IMC-PZT_PIT_OUT_DQ 1264320077.614 450.6 Hz 54 2045.3 64.0 4.0 -9 ms
H1:5QZ-0PO_SERVO_CTRL_QUT_DQ 1264320077.245 115.8 Hz 5.1 36.6 8.6 3.6 -35 ms
Channel details
GW: Gravitational Wave Strain
H1:GDS-CALIB_STRAIN
GPS Time Frequency Q Energy SNR  Correlation Delay Timeseries~ Spectrogram >  Eventgram ~
1264320077.44 109 Hz 30.6 351 84 a5F.2 Oms
H1 GLS-CALIB_STRAIN with Q of 30.6 LIB_STRAIN with 0 of 30.6 AN with G af 306
g ng o2
: Il'|E 's;z.sfds r?:my-:;:u-u
LSC: Length Sensing and Control
H1:LSC-MICH_OUT_DQ
GPS Time Frequency Q Energy SNR Correlation Delay Timeseries~ Spectrogram >  Eventgram ~ @
& 126432007739 1018.1 Hz 65.3 339 82 4.7 -14 ms
)
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Z 1(20) - JupyterLab DetChar | Hveto @ 11 Hveto | 1264291218-1264377618
Hveto ‘ Summary Rounds ~ Links =
Summary
Summary of this HierarchichalVeto analysis.
Round Winner Twin [s] SNR Thl’ESL Significance Use [%] Efficiency [%] Deadtime [%] Cum. efficiency [%] Cum. deadtime [%]
1 L1:ASC-REFL_A_RF9_Q_PIT_OUT_DQ 010 .00 603.37 2771 960 0.21 960 o
[490/1768] [490/5104] [176.80/82723.00] [490/5104] [176.80/82723.00]
2 L1:ASC-REFL_A_RF45_I_PIT_OUT_DQ 0.10 9.00 114.57 12.51 262 on 11.97 0.33
[121/967] [127/4614] [94.46/82546.20]  [677/5104] [271.26/82723.00]
3 L1:LSC-REFL_A_LF_OUT_DQ 0.10 20.00 78.45 18.18 1.56 0.04 13.34 0.37
[70/385]  [70/4493] [36.67/82451.64]  [681/5104] [307.94/82723.00]
4 L1:ASC-DHARD_Y_A_OUT_DQ 0.10 7.75 37.02 12.26 0.86 0.04 14.09 04
[38/310] [38/4423] [29.94/82414.971  [719/5104] [337.88/82723.00]
5 L1:ASC-CHARD_Y_A_OUT_DQ 0.20 o 21.71 15.70 062 0.04 14.62 044
[27/172] [27/4385] [29.91/82385.02]  [746/5104] [367.79/82723.00]
B L1:LSC-SRCL_OUT_DQ 0.10 11.00 19.04 9.81 048 003 15.03 047
[21/214]  [21/4358] [20.66/8235511]  [767/5104] [388 45/82723 00]
7 L1:ASC-X_TR_A_NSUM_OUT_DQ 0.20 11.00 14.90 52.38 0.25 0.00 15.24 0.47
[1y21] [11/4337] [4.00/82334.45]  [778/5104] [392.45/82723.00]
8 L1:ASC-Y_TR_B_PIT_OUT_DQ 0.40 12.00 14.52 18.60 0.55 0.06 18.71 0.54
[24/129]  [24/4326] [51.38/82320.45]  [802/5104] [443.83/82723.00]
9 L1:ASC-AS_A_RF45_I_YAW_OUT_DQ 0.10 775 12.72 493 0.46 0.05 16.11 0.58
[20/406]  [20/4302] [38.39/82279.07]  [822/5104] [482.23/82722.00] @
10 L1:ASC-AS_A_RF45_I_PIT_QUT_DQ 0.10 12.00 11.27 6.36 035 0.03 16.40 061
L [15/236]  [15/4282] [22.85/82240.68]  [837/5104] [505.07/82723.00] _J
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Hveto ‘ Summary Rounds ~ Links =

Round details

Round 1, Winner = L1:ASC-REFL_A_RF9_Q_PIT_QUT_DQ, window = 0.1, SNR thresh = 9.0

1) surnroard

L1 Mot v | gy impact 1) Hveta a1 iy impec) 11 e el | iy mpost

Winner: L1:ASC-
REFL_A_RF9_Q_PIT_OQUT_DQ " .

o

:

SNR threshold: 9.0

Frequency [zl

Number of event
Sigrai 1o reise Gatio (SRR)

S e s rae (5K

Saana 10 raise o (ANR)

Window: 0.1 ! {1 anal 1

Signal ool

S Nk F W W R S S e ]
Tirme (hears] from 2020 07 20 0R09S0 I TI2e19T 2180) Tire IFaurs| from z0z0m

L1 pevetonrondeed T ausilary use 1 At

Significance: 603.37

Veto segments: [txt]

Fraauency Mzl

il
Veto triggers: [txt] By

Signa

1264297 21810 Fratpaency Mz e fhaies] TUTG PRSI0 216

(176a2912180) Tirres(hiurs) frams A1R0-01 20 00 N LT

Vetoed primary triggers: [txt] i
L1 Hveto round 1 | winner: L1:ASC-REFL_A_RF9_Q_PIT_OUT_DQ [1264291218-1264377618]

Unvetoed primary triggers: [txt]
Omega scans:

1264334314.039062 [SNR 16.7] [p] [a]

1264371284.016967 [SNR 8.1] [p] [a]

1264373775.141601 [SNR 10.8] [p] [a]

1264327742 617187 [SNR 8 3] [p] [a]

teH
awl
151
2871
DG
W3d
15d
208
ans:
]

1264376189.996338 [SNR 8.1] [p] [a]

Round 2, Winner = L1:ASC-REFL_A_RF45_I_PIT_OUT_DQ, window = 0.1, SNR thresh = 9.0 @
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Chad Hanna / igwn-summer-school | Repository

Initial Set Up
k
Everyone will need to separate tools:

* conda (toinstall code packages)
+ wget (to download files)

If you do now have both of these already installed on your computer, | suggest using the linux container
that was created in the computing tutorial.

Conda can be installed using these instructions for installing miniconda on Linux. Wget will already be

included in your container.
| created a conda environment with the following command:
conda create -n IGWN_PI -c conda-forge python=3.12 lalframe tensorflow gwpy

conda activate IGWN_PI
pip install dqrtasks

bc(stil

From the desrcitpion on their download page, "Conda is an open source package management system
and environment management system for installing multiple versions of software packages and their
dependencies and switching easily between them. It works on Linux, OS X and Windows, and was
created for Python programs but can package and distribute any software."

DQ Shift

We will be working through a DQ shift together from January 2020.
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dedavis@lima-apptainer: ~

[I 2026-08-11 15:46:50.145 ServerApp] jupyterlab | extension was suc
cessfully linked.

[I 2026-08-11 15:46:50.243 ServerApp] notebook_shim | extension was
successfully linked.

[T 2026-08-11 15:46:50.256 ServerApp] notebook_shim | extension was
successfully loaded.

[I 2026-08-11 15:46:50.257 ServerApp] jupyter_lsp | extension was su
ccessfully loaded.

[I 2026-08-11 15:46:50.257 ServerApp] jupyter_server_terminals | ext
ension was successfully loaded.

[T 2026-@8-11 15:46:50.258 LabApp] JupyterlLab extension loaded from
/home/dedavis.guest/miniconda3/envs/IGWN_PI-1ima/1lib/python3.12/site
-packages/jupyterlab

[I 2026-08-11 15:46:50.258 LabApp] JupyterLab application directory
is /home/dedavis.guest/miniconda3/envs/IGWN_PI-lima/share/jupyter/la
s]

[I 2026-08-11 15:46:50.259 LabApp] Extension Manager is 'pypi'.

[T 2026-08-11 15:46:50.288 ServerApp] jupyterlab | extension was suc
cessfully loaded. I

[I 2026-08-11 15:46:50.289 ServerApp] Serving notebooks from local d
irectory: /home/dedavis.guest

[I 2020-08-11 15:46:50.289 ServerApp] Jupyter Server 2.20.0 is runni
ng at:

[I 2026-08-11 15:46:50.282 ServerApp] http://localhost:8888/lab?toke
n=8b@cc7d13fb7e24b8bd349fbab204ab2fd2461b1f8816a62

[I 2026-08-11 15:46:50.289 ServerApp] http://127.0.0.1:8888/1ab?
token=8b@cc7d13fb7e24b8bd342fbab204ab2fd2461b1f8816a62

[I 2026-08-11 15:46:50.289 ServerApp] Use Control-C to stop this ser
ver and shut down all kernels (twice to skip confirmation).

[W 2026-08-11 15:46:50.291 ServerApp] No web browser found: Error('c
ould not locate runnable browser').

To access the server, open this file in a browser:

Pirsa: 26080020
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Repository

Initial Set Up
Everyone will need to separate tools:

* conda (toinstall code packages)
¢ wget (to download files)

If you do now have both of these already installed on your computer, | suggest using the linux container
that was created in the computing tutorial.

Conda can be installed using these instructions for installing miniconda on Linux. Wget will already be

included in your container.
| created a conda environment with the following command:
conda create -n IGWN_PI -c conda-forge python=3.12 lalframe tensorflow gwpy

conda activate IGWN_PI
pip install dqrtasks

From the desrcitpion on their download page, "Conda is an open source package management system
and environment management system for installing multiple versions of software packages and their
dependencies and switching easily between them. It works on Linux, OS X and Windows, and was
created for Python programs but can package and distribute any software."

DQ Shift

We will be working through a DQ shift together from January 2020.
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Set up environment
This notebook can be run one of a few ways:

Set up local environment

If you have conda installed on your computer, you can install the environment needed for all three detchar tutorials with the following:

conda create —n IGWN_PI -c conda-forge lalsuite tensorflow gwpy pycbc python-nds2-client ipykernel jupyterlab
conda activate IGWN_PI
pip install dgrtasks

You can then start up jupyterlab via

jupyter lab

Would you |ike to get notified about official

You can also open these notebooks via your preferred notebook viewer (such as VS Code or JupyterHub). Jupyter news?
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