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Report on LLO visit

KAGRA F2F satellite meeting@Kashiwa 2018/12/7
Takaaki Yokozawa, Takahiro Yamamoto, Kelko Kokeyama
ICRR University of Tokyo




Introduction

- Most part of the important information about LLO visit is shown by Yamamoto-san
- Not only the data characterization tools, but also detector characterization tool is
Important as easy data check tools
- DQ flag ideas (online/low latency/offline)
- LV detchar people are very supportive!
- Reducing the manpower/efforts of KAGRA detchar
- Some core people have ICRR machine account -> access to k1sumO machine
- Detchar Slack
- Glitch trigger tools and glitch TF mapping tools, summary pages
- For using LV useful detchar tools, the communication with LV detchar people is
essential
- Calculation machine, NDS2 server, maintenance, ---
- After the O3, most detchar/CDS tools will be upgraded to the debian9 and
python3, -
- DMT and signal processing
- My main tasks in LLO were joining the commissioning and learning about PEM and
noise hunting
- Such information is for onsite and commissioning. | will skip in this meeting
- KAGRA PEM activities are reported in the last F2F meeting at NAOJ



Introduction

- Most part of the important information about LLO visit is shown by Yamamoto-san
- Not only the data characterization tools, but also detector characterization tool is
Important as easy data check tools
- DQ flag ideas (online/low latency/offline)
- LV detchar people are very supportive!
- Reducing the manpower/efforts of KAGRA detchar
- Some core people have ICRR machine account -> access to k1sumO machine
- Detchar Slack
- Glitch trigger tools and glitch TF mapping tools, summary pages
- For using LV useful detchar tools, the communication with LV detchar people is
essential
- Calculation machine, NDS2 server, maintenance, ---
- After the O3, most detchar/CDS tools will be upgraded to the debian9 and
python3, -
- DMT and signal processing
- My main tasks in LLO were joining the commissioning and learning about PEM and
noise hunting
- Such information is for onsite and commissioning. | will skip in this meeting
- KAGRA PEM activities are reported in the last F2F meeting at NAOJ



detector/data characterization tool

- Picture from Yamamoto-san’s slide
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- The useful tools are different in each working group
- Commissioner/onsite people
- easy detector/data characterization tools
- Summary page, Bruco, ndscope, glitch characterize(omicron, omega scan,
--+), LIGO DV web, pem coupling calculation program(pemcoupling),
- Useful tools are frequently used by commissioner
- online data(detector?) quality flags
- Guardian flags(auto interferometer lock/unlock system)
- Laser, suspension health check
- Excitation/commissioning/observation stage flag



detector/data characterization tool

- From aLOG LLO

- ndscope
- Yamamoto-san installed to one client machine
- Easy to check (1) multi channel time domain signals (2) expand/decrease axes (3)

read values
- Semi-automated tool (ex. band limited time domain signal, fast spectrogram, quick
plot tools)




detector/data characterization tool

- Results of shaker injection LLO
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- pemcoupling
- Yokozawa installed on k1sumO/k1ctrb (need GWpy)
- Automated plotting tool with calculating the coupling function for the PEM
Injections.
- Users just set the silent GPS time and injection GPS time
- Following quick check tools with aa small working cost are preferred for the
onsite workers.



detector/data characterization tool

- Picture from Yamamoto-san’s slide
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Offline

- The useful tools are different in each working group
- Low-latency DET/CAL/DAS
- Need to discuss what type of data quality flag is important, who manage.
- Using DMT or other possible way? -> Yamamoto-san’s slide
- data management plan (from which machine/where to send)
- Offline
- Deep detector/data characterization
- Search noise sources with advanced methods
- High quality characterization of glitch and line noise
- etc. -
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Access to summary pages
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PEM channel information

- Web based DQ channels explanation page
- Important detector channels saving in the frame files

- Yuzu summary page

- KAGRA wiki

- Installation plans, PEM-ADC relationships
- Summary of the PEM injection plans

- web based tool

- Learned how to make the PEM webpage (will appear in future)

PEM Channel Info
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My opinion

- My impression on LV detchar is summarized in white paper 2018
- https://dcc.ligo.org/public/0150/T1800058/002/WP18.pdf

— Fundamentally nccessary services:

*x

The summary pages; an invaluable set of webpages containing key plots that describe the
state and behavior of the LIGO detectors and their environment

The Data Monitoring Tool (DMT), including the low-latency DMT DQ vector infrastructure

The segment database: which stores state and DQ flag information used by the astrophysical
searches

Omicron triggers, which identify transient noise triggers, including in low-latency, delivered
with very high reliability

Robustly accurate interferometer states, including for configuration changes made between
or during lock stretches (i.e., suspension damping state)



My (our) opinion

- My impression on LV detchar is summarized in white paper 2018
- https://dcc.ligo.org/public/0150/T1800058/002/WP18.pdf

— Highest priority software and services

*

*

b <

Automated data quality checks for candidate events: the Data Quality Report (DQR)
1DQ

GWpy

Stochmon

STAMP-PEM

Hveto

ligoDV web

Omegascans

Channel Information System

VET

Offline noise subtraction code

Suite of remote access tools (remote MEDM, remote EPICS. remote DataViewer)
ODC (or potentially an alternative for key information at low latency)

Mapping of overflow channels

LigoCAM

GravitySpy

FScans and dependent programs / scripts

NoEMi



My (our) opinion

- My impression on LV detchar is summarized in white paper 2018
- https://dcc.ligo.org/public/0150/T1800058/002/WP18.pdf
- ODC(Online detector characterization)
- They existed in LIGO model, but were not used now.
- Online DQ is summarized in DMT
- Summary page
- One of the most important detchar tools
- Now you can see the LLO/LHO summary pages using your LIGO DCC account.
- Fruitful contents
- Data flow especially for the low latency pipeline
- calibrated h(t)
- data quality flags
- component of proc data
- -> Detall Is Yamamoto-san's slide
- We need tools not only for the data analysis/pipeline but also onsite worker
- Low-latency characterization, Detail-offline characterization
- LIGO detchar structure may not fully established, KAGRA member should learn
and developing very efficiently!



List of discussion / My suggestion

- Who manage/control the DQ flags?

- What types of DQ flags are necessary?

- Fix the low latency data path (including the proc frame file) and
Tear-2

- | want to suggest at least one onsite person join the DAC as a
observer.

- How to communicate with LV detchar group?
- My opinion is "Need deep communication”
- Learning and importing the useful tools and information,
constructing KAGRA one
- Export the useful tools to LV






PEM: Status of PEM Subsystem

KAGRA F2F meeting@NOAJ 2018/12/5
Takaaki Yokozawa on the behalf of the PEM subsystem
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- Additional PEMs from last FZ2F meeting
- KAGRA environment measurements

- Noise identification

- Useful tools for commissioning

- Summary and future prospects
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Additional PEMs
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Additional PEMs
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Additional PEMs

PSL room
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Additional PEMs
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Additional PEMs

PSL room

®- (of course), PEMs are
very powerful tools to the e
noise identification!
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Additional PEMs
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Additional PEMs
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Additional PEMs
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Additional PEMs

Corner station
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. _optical table.
B -> They are powerful noise identification
PEMs
MIC installation to BS[SR clean area o
-0

MIC




Additional PEMs

Corner station

| Take/Restore Safe,snap T CHL  { cH2  oHZ CHe  ®
I 5 46300 4. 243 4.677]0.569

From the experiencé of the MZM noise
identification, the portable(movable)

PEMs are very useful to find/remove/ '
identification the noise source. e Bs

PP, MIC

O 2: KLPEM CS_SIGNALZ_OoUT Ch 3 KIDPEM CS_SIGNALR _OUY

So, PEM team prepared three ACCs and
one MIC around the PRM chamber (13m "“"#‘f*'*-*‘*r"*ﬁ‘m"*w'"*’vwv i
BNC cable) |

Expect to find the new noise source (Ex.
cable rack, chamber, duct, rack, ---)

N T I

37



Additional PEMs

- We(Mainly Miyo-san) installed the air monitors around the
Seismometer and center area for the test

- ACC and temperature monitors for the TMSX monitors
- Two ACC and one MIC (temporary) installed to Xend PCal area.
- Next step

- Set PEMs for the chamber characterization

- Seismometer(Trillium compact) re-placement

- Magnetometer installation (back to KAGRA next year)

- If you have interested in and/or required to PEMs, please contact to
us!
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KAGRA environment measurement

|IOO member installed the wind shield
to the IMC refl optical table.

The wind and acoustic environment will
be one of the serious noise.

So, PEM team tried to evaluate the
effect of wind shield using MIC.

-attach the cover panels (A)
-detach the cover panels (B)
-detach the cover panels and
turn on a FFU filter (C)

| 08

| 0sl
1 o7f
'

| 06

’|

TP il
' !

KAl TRARA Gt G INT T O A P W
WA AR U U R e e R W

o 1 CAMRE R TRARE PO BC INT_BUT 00 SHMMINE_SE M OFT 00
WAROANE TRANS SRR B0 T ONT B0 R AR D P ST e
KA Ml N el P L AT B
CUNOMCL MENO CAT DO WLUMMRC M PP 04T 00

80 100 120 140 180 180 200 %
Frequency (Hz) Frequency (Hr)

s hdlatad 4 Lk e bk U}

80 100 120 140 160 180

Now under investigation by T.Tanaka



KAGRA environment measurement

PEM member was challenged the acoustic/vibration injection test to the PSL
and IMC area

Channel list which have strong coherent with acoustic.

Next, we will evaluate the coupling factor

& » o 6 3 > al < wE (= ST H

T PELTIFSS TEMP MUN QUT DU ' | | . | O
PSLATTFSS MIXIR NUSN OUT DO
PRLTTESS O NON (T DO

| PSLEEFCAV TRANS OUT DO ! . FSL TTFSS BOM MOS_ OUT D |
PSLREECAV REFL_OUT D) - o [ PR REFCAY_TRANS. CUF_ DG 5
\ | ! PALAERCAY MR U] D)

t I —

PELTTFSS TEMFP_MON_OUT DO B
% | PR-TIFSS MDER MON OUT DO

FSLREFCAYV ERR OUT DO -
A0 TRANS D OUT L ‘ PRL-AEFUAN B8 U1 G
= — \ PSLAMC_TRANS OC_OUT DO

PELISS PO DC OUT DQ PRISS PDR _OC 0T )

M58 MDA DC LT DQ . | ] PSLISS POW_DC OUT D)
PSL-P 0PD2 DC YAW OUT DO 0 -

S
< . -
q - £
| PSLIP.QPDQDC T OUT DG - ' (- | ; | r;’r(::vr;‘y;:r:r:: | v -

FSL-I°_QFDi_DC_YAW_OUT_DQ o c | PSLT OFDIOC YAW OUT DO | 0 -

 IMC AT OFDl_OC IT_OUT DO O
o | RF¥ -3 A
—_— T4 T LAk
MENM) —_—
- - . . v - - F 30
o, 4 <« § 4 ~o . —
' A 2 246 1) ® Y 9 % | o

LS 4

IMCREFL._QPDA2 RF14 1 FIT_OUT_DQ
IMC-REFL_QPDA2_RFM_IYAW_OUT_DQ
MC-RIEAL OMDAZ RFI4 Q 1T OUT DQ
INC-RIFL OMDAZ RFIS Q YAW ODUT DO

IMC-RIFL._QPDAZ_RFI4_1IMT_OUT_DQ
IMC-REFL_QFDA2 RFIS 1_YAW OUT DO
IMC-REFL. OFDA2 RFI4 O FIT OUT DO
MC-REFL (QPDA2 RFI4 O YAW OUT DQ

IMC.-REFL_QPDA|_RF14_I_PIT_OUT_DQ
IMC-RER._ QFDA! FFM I YAW OUT DQ
IMC-REFL_QFDAT_RFI4_Q PIT_ OUT DO

| IMC-REFL_QPDAI_RFI4_Q_YAW_OUT_DOQ

MCATHL_OPNAL_RFI4_1LMT_OUT DO
IMC-REFL_QFDAIL_RFI4_1_YAW _OUT DQ
DMCRER. QFOAL_RFI4_Q PIT_OUT DQ
| IMC-REFL_QPDA!_RFI4_Q YAW OUT DQ

Also, we will generate the KAGRA environmental magnetic filed and acoustic
map for their thesis 10



Noise 1dentification
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Bruco, coherent finder, search the various coherent channel between
IR/green important channels (TMSX PD signal, demodulated signal, IMC

signal, -*) and PEMs

Ex1. coherence between IR TMSX signal and PSL MIC
Ex2. coherence between ALS controls signal and PSL ACC

The detail will be explained by Kohei Yamamoto-san about the noise
characterization of MZM system, he confirm the useful of PSL PEMs
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Useful tools installation

We are almost final phase of the PEM installation.
(Due to the limited budget, we are focusing the PSL and optical tables)

Next, we should generate or import the detector characterization tools!
(The detail will be presented by Yamamoto-san.)




Useful tools installation

We are almost final phase of the PEM installation.
(Due to the limited budget, we are focusing the PSL and optical tables)

Next, we should generate or import the detector characterization tools!
(The detalil will be presented by Yamamoto-san.)
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Useful tools installation

We are almost final phase of the PEM installation.
(Due to the limited budget, we are focusing the PSL and optical tables)

Next, we should generate or import the detector characterization tools!
(The detail will be presented by Yamamoto-san.)

LIGO summary pages

L1« « November 202018~ » Summary lock~ CAL~ DetChar~ MC+ ISC+ OMC+~ PEM~ PSL~ SEl~ SUS- TCS~ Locked ~

Summary
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Useful tools installation

We are almost final phase of the PEM installation.
(Due to the limited budget, we are focusing the PSL and optical tables)

Next, we should generate or import the detector characterization tools!
(The detalil will be presented by Yamamoto-san.)
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Summary and future prospects

- We installed various physical environmental monitors (PEMs) to
KAGRA detector
- You can find the detail PEM information in the KAGRA wiki
- Portable PEMs challenging
- We will generate the KAGRA environmental map for magnetic field,
acoustic, RF, ---
- Chamber/duct/Rack/--- characterization
- Find unexpected noise
- Characterization the environmental noise
- narrow band line
- higher noise floor level
- time dependences
- Various noise identification are ongoing
- ldentification -> Reduce -> Remove the origin of noise
- We are welcome to join the noise hunting using PEMs
- Everyone can be the HERO of KAGRA noise hunter.

- Development various noise characterization tools.
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