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Ccontents

* Review of my B4 experiment in 2009
* How it continued to my master’s (and my PhD)
« Some thoughts on B4 experiments
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Three things you shouldn’t do when you
are old: preaching, telling old stories and
self-praise.

- Junji Takada (1§#XkE 201547 A208)
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https://granite.phys.s.u-tokyo.ac.jp/michimura/presentation/midterm202104_sleepless.pdf

2009.4 (B4)

Tsubono Group

| picked Tsubono Group because | was interested in gravity
I've never talked with Prof. Tsubono nor Shoda-san

Ando-san went to Kyoto, so no Assistant Prof. until Aso-san
came in June

Kokuyama-san (D1) taught us how to make electric circuits
and feedback servo in the first place since we were not sure
what to do in the beginning



2009.5.19 (B4)

Magnetic Levitation

« Magnetic levitation of a torsion pendulum using previous B4
experiment started before we decide our topic, and was

achieved on May 19

» Good start for learning feedback servo and gaining
successful experience
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2009.4.24 (B4)

/th DECIGO Workshop

« Back on April 18, we visited NAOJ Mitaka for DECIGO
workshop

« Shoda-san wanted to do an experiment related to space
GW detector (I was open to anything) and we tried to find a
research topic

« Shuichi Sato-san provided us a topic to control the test
mass for DECIGO Pathfinder (DPF) at the banquet (I didn’t
attend the banguet)




2009.5.14 (B4)

Araya-san’'s Setup

« On May 14, we visited Araya-san at ERI Utokyo to see laser
sensor setup for DPF

« Araya-san kindly agreed to
let us use this whole setup
for our experiment




2009.5.22 (B4)

Student’s Party

« Kokuyama-san kindly invited us to drinking party among
students

| was at the same table with Niwa-san and Nishizawa-san
(lucky seat)
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https://twitter.com/onigiritan/status/1303999724832260097

2009.6 (B4)

Digital Control

* We could lock with original 2 photo-sensor setup, but we
decided to change the setup to 4 photo-sensor setup with

digital control based on Aso-san’s suggestion (Digitalization from
young Assistant Prof. from US)
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Control with analog circuits

Control with digital system
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2009.7 (B4)

Result

« After making a lot of circuits and having hard time with xPC
Target and Simulink, we could control 3 DOFs in July

 Transfer function measurements and noise budgettlng
became routine work T
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2009.9 (B4)

JPS Meeting 2009 Fall at Kobe

 Shoda-san presented the result at B AR S 2009F =
A= in September (I lost rock-paper-scissors)

* | encountered Kiwamu lzumi for the first time at the party
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Hey, Yoichi, I'm going to
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2009.10 (B4)

Fabry-Perot Experiment

« Shoda-san moved on to work on laser sensor

« While | moved on to work on Fabry-Perot experiment for
DPF

Largest thing I've ever ordered to :#4EZ Newly designed TM to suspend it at close
(100 cm x 40 cm x 2.5 cm thick) to the center of mass




2009.10 (B4)

Basic Lectures

« Prof. Kawamura’s Basic Lecture series was held from
October 27th to February 2nd, and | could attend at NAOJ
Mitaka

« Stefan Ballmer was also there, and he taught us about
stochastic GWs

« Aso0-san gave us hands-on lecture on Fabry-Perot control
on November 26th




2010.3.21 (B4)

JPS 2010 Spring at Okayama

. My first conference talk was for B AYIRESZ = ZE6501F KA
# at Okayama University

« The first PDH lock was achieved on March 6 and presented
It on March 21.

 Ishidoshiro-san was the first person arrived in the room and

| was the second
(if | remember correctly)




2010.5 (M1)

GWADW2010

The first GWADW in Japan was held at Kyoto

Prof. Tsubono said it is not so useful for M1 students, but
Aso-san strongly argued and let us go

First encounter with Rana Adhikari, and Aso-san arranged
my Caltech visit in September

Do you know op amps?
Can you do soldering?




2010.7.1 (M1)

8th International LISA Symposium

Presented the length control of DPF FP experiment
My first presentation at international conferences

Learned how to enjoy international conferences from
Numata-san =

Many students around the world




2010.9.7 (M1)

The Full Lock

« All the loops (PDH for length and WFS for pitch/yaw of two
TMSs) closed in September 7th, using FPGA developed for

SWIMuV (ishidoshiro-san mostly did the FPGA part; BAYIIESH 20105/
Z K= was on September 14th and my visit to Caltech was from 23rd)

length on

J102m

front yaw on

$ 102rad

tend yaw on

front front pitch-on

pitch W "‘“MM'”‘M"W."-WWMM-,wM*?‘“WVWAmv,
e_{]% v—end pitch-on
pitch | !

15 20 25 — | . T
time [s] - ; =< —




2010.9-2011.5 (M1-M2)

Caltech Visit and LGCT ASC

« Caltech Visit in 2010.9.23-11.22
- 40m was being upgraded to aLIGO-like setup
- 40m is really a good size
- Experience with suspended FP in DPF was very useful
- Probably there was Aso-san’s intention to make me work
on LCGT

« LCGTASC
- Aso-san suggested me to work on this in December 2010
- | was not very motivated: pickle was also hard to read.
- Visited Hanford in 2011.4.20-5.6 to meet Lisa Barsotti and
Matt Evans
- | took a driver’s license in
February-March 2011 for this visit
(2011 Tohoku Earthquake
shook right after 222 5E)




2011.3.23-2011.4.9 (M1-M2)
Kyoto Visit

Ando-san suggested some of students in Tsubono Group to
visit his lab since there was some confusion in Tokyo area
after the earthquake (aftershock, power outages ...)

| worked on the characterization of the monolithic Michelson
Interferometer

This was the starting point of my Lorentz violation search
(and to chase after two hares: KAGRA and table-top
experiment) . ARNE




| was extremely lucky that...

Shoda-san was highly motivated, and | didn’'t have to worry
too much about the research topic

| could attend the workshop in April

| could meet many people, and everyone was supportive
| could learn different perspectives from different people
| could learn the basics using existing setups

My interferometer gradually got bigger,
and the transition was smooth
(DPF TM -> DPF FP

-> Caltech 40m -> KAGRA)

| myself could pick my own research topic

from various (but not too many) candidates
(I also had an option to work on cryo-cavity)
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Winding Road

Research topics fluctuated too much
<- topics selected by students
(it also requires some responsibility for us when we decide the topic)
Most experiments/data analysis started from scratch
<- hard to keep previous setups for a long time (not
enough space, no one maintains the setup)
-> hard to learn from existing setups

Achievements were not as high as students had anticipated
Past experiences were not accumulated well

We tried to motivate students with (ultimate) research goals
(e.g., low frequency GWSs), but not achieving their original
target (e.g., control torsion pendulum) might demotivated
students



Customer Satisfaction

Too fancy research goals might

make students’ anticipation too high.

-

Students’
anticipation

Our q

expectation [

Achievement

Everyone is
not happy

We are happy
but students
are not

We need to help students set their
target close to ours.

We also shouldn’t expect too much.
(Some students set their target too
low (because they don’t want to fail?))
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Students are
happy but we
are not
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Suspended Test Masses are Tough?

Especially if you combine it with some optical setup.

Suspension for vibration isolation is OK.

Mechanics (suspension)
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My Two Cents

Maybe we should have given some certain topics (not one, but not too many
so that students think they had picked the topic) to students unless they have

something particular in their mind or something they really don’'t want to
do

Maybe we should keep some suspended system to learn the basics of
feedback control etc. to start with

Maybe we should have let them talk with people outside of our group

Maybe we should let them know what would be the realistic target in the
first place

| should have followed their experiments more carefully so that | can
reproduce their experiments after they left (also using Google Drive etc.
to keep their files); | was too lazy

| received more than | give now......

| hope they had fun anyway......



