
Graduate school and career path 

in fundamental science
Takehiro Azuma (Institute for Fundamental Sciences)

Employment Design I

URL: http://www.setsunan.ac.jp/~t-azuma/index.html

http://www.setsunan.ac.jp/~t-azuma/index.html


1. Introduction

Curriculum Vitae (quoted from researchmap) 
I teach basic math, 
such as calculus and linear algebra.
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I have been studying Particle Physics 
since I entered graduate school.

I was a postdoc (a researcher with a temporary appointment) 
at KEK、TIFR from 2004 to 2008.

http://researchmap.jp/read0069985/?lang=english
http://www2.kek.jp/theory-center/theory/
http://theory.tifr.res.in/


Particle Physics: the branch of physics that studies the 
nature of the particles that constitute matter and radiation. 
In physics, theory and experiment groups are separated.

Experiment : deals with huge accelerators, and sometimes produces the appliances.
Theory: does not conduct experiments, and deals with areas that cannot be tested 

experimentally.
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How are the 
matters composed?

What is the nature 
of forces? How does our 

universe originate?

1. Introduction



Nobel laureates in Particle Physics
Experiment: 
Kajita・McDonald(2015), Koshiba・Davis(2002) 

Theory: 
Higgs・Englert(2013), Nambu・Kobayashi・Maskawa(2008) 

Gross・ Politzer ・Wilczek (2004)

⇒Top researchers in this field.

Press conference on Nobel Prize in 2008.
Makoto Kobayashi (1972-79) and Toshihide 
Maskawa (1970-76,1990-97) belonged to 
Theoretical Particle Physics Group. 
They predicted the existence of third-
generation quarks/leptons. 
Quoted from Kyodo Tsushin in Dec. 10 2008.

41. Introduction
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Researches in science require mathematics.

1. Introduction

“Grand cosmos and Elementary domain” 
(Kyo Ikebe). A wall relief in the 4th 
building of KEK. A group photo in a 
workshop in Sep. 2013.

::
2
1 jjT =

Physics is written in this grand book  - I 
mean the universe - which stands 
continually open to our gaze, but it cannot be 
understood unless one first learns to 
comprehend the language and interpret the 
characters in which it is written. It is written 
in the language of mathematics.

"The Assayer" (Galileo Galilei, 1623)
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https://www.jicfus.jp/field5/jp/130927-30kekworkshop_houkoku/index.html
https://en.wikipedia.org/wiki/The_Assayer
https://en.wikipedia.org/wiki/Cabibbo%E2%80%93Kobayashi%E2%80%93Maskawa_matrix
https://en.wikipedia.org/wiki/Wess%E2%80%93Zumino%E2%80%93Witten_model#Sugawara_construction
https://arxiv.org/abs/hep-th/9612115


1. Introduction

How to be a university 
faculty.

Apply for job openings.

(The job opening in 
2007, when I won the 
position. JREC-IN is a 
leading database.)
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What do we need to 
do in order to win the 
position?

https://jrecin.jst.go.jp/seek/SeekTop?ln=1


1. Introduction 7

Job openings in universities/colleges

⇒Extremely exclusive and difficult 
Postdoc issues (job scarcities of Ph.D. holders)

Elementary, Junior-high 
and High School: 
Non-academic positions.

Universities, Junior college 
and KOSEN: 
Academic positions 
(usually requires Ph.D.)

Elementary/Junior high school
(6～15 years old)

High School (3years)

Kosen (college)
(5 years)

University
(4 years) Junior college

(2 years)

advanced course
(2 years)

Graduate School
(Master, 2 years)

Graduate School
(Doctor, 3 years)
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Quote from recent news

More than 90% of Kyoto Univ's
iPS researchers are temporary 
workers

(Sep. 15th 2017)

1. Introduction

More non-tenure jobs 
among young 
researchers in national 
universities. (Asahi 
Shimbun, Nov. 22 2016)



1. Introduction

References Kenji Tabata (part-time lecturer in Setsunan Univ.) wrote pp. 132-135.

2009
ISBN: 9784790714163

1983
ISBN: 9784250830396

2015
ISBN: 9784798912455

2007
ISBN:9784334034238
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"Prisoner's world"(quarterly, 2016～)

http://www.amazon.co.jp/dp/4790714160/
http://www.amazon.co.jp/dp/4334034233/
http://www.amazon.co.jp/dp/425083039X/
http://www.amazon.co.jp/dp/4790714160/
http://www.amazon.co.jp/dp/425083039X/
http://www.amazon.co.jp/dp/479891245X/
http://www.amazon.co.jp/dp/4334034233/
http://www.amazon.co.jp/dp/479891245X/
https://hakasesekai.jimdo.com/
https://hakasesekai.jimdo.com/


1. Introduction

Other articles:

➢Shigeki Sugimoto (Professor in YITP) "Postdoc Issues" Group 
meeting in Division of Physics, Kyoto University Vol. 34, p137-
150, 1998

➢ Enjoe-Toh (Novelist, Ph.D. in Tokyo Univ. in 2000, postdoc from 2000 to 2006

(34 years old), Akutagawa Prize in 2012) "PD2PPD" JPSJ 63(7), p564-
566,  2008

➢Masako Asano (Professor in Seikei Univ.) "Postdoc Issues as Seen 
from the Membership of Soryushiron Group" Soryushi-ron
Kenkyu (Vol1-2) 2009

➢ “The PhD factory” Nature 472, 276-279,  2011

➢MEXT"Survey on Postdoctoral Fellows and Research Assistants"

➢Fairy Tale "A village of 100 Ph.D. holders"
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http://ci.nii.ac.jp/naid/110006825822
https://www2.yukawa.kyoto-u.ac.jp/~soken.editorial/sokendenshi/vol2/sokendenshi_2009_2_3.html
http://www.nature.com/news/2011/110419/full/472276a.html
http://www.mext.go.jp/a_menu/jinzai/1270343.htm
https://note.com/dr_hoshiken/n/nf9b5a8af74bb


2. What is graduate school?

Conducts researches and publish papers during  
2-year master and 3-year doctoral courses.

Graduate school entrance rate (As of Mar. 2017):

Kyoto>>>Setsunan、 Science>>>Social 

Kyoto
(Undergrad→Master)

Kyoto
(Master→Doctor)

Setsunan
(Undergrad→Master)

Setsunan
(Master→Doctor)

Science 81.9%(253/309) 38.1%(101/265) --- ---

Engineering* 85.6%(852/995) 10.8% (76/701) 9.3%(42/453) 7.4%(2/27)

Literature** 26.4%( 59/223) 42.9% (42/98) 0.9% (2/216) 0.0%(0/1)

Business

Administration
--- --- 0.7% (2/260) 0.0%(0/1)

Economy 7.3% ( 18/246) 25.0% (10/40) 0.9%( 2/235) 0.0%(0/1)

Law 28.6%( 96/336) 3.9% (6/152) 0.8%( 2/227) ---(0/0)
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Many enroll in Law School.

*   "Science and Engineering" in Setsunan
** "Foreign Studies" in Setsunan

http://www.kyoto-u.ac.jp/ja/about/data/careers.html
http://www.kyoto-u.ac.jp/ja/about/data/careers.html
http://www.setsunan.ac.jp/shushoku/support/joukyou.html
http://www.setsunan.ac.jp/shushoku/support/joukyou.html


2. What is graduate school?

➢ In graduate schools, the main duty is research, rather than 
classes and credits.

➢ In order to enroll in a graduate school, we need to pass the 
entrance exam (in September), but this is NEVER a "necessary 
and sufficient condition" to succeed in research career.
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The triumph in graduate school (let alone, undergraduate) 
entrance exam never means the triumph in life!!

Quoted from a website of a graduate student in 
theoretical particle physics.

Make sure that you 

・devote the whole 5 years to researches
・are aware that many cannot win academic positions 
despite their devotion.
・rank in the top 10% in physics (in prestigious (junior) 
high school/university)compared to others of your age.
・have an absolute motivation to study particle physics.
・can study particle physics at least 8 hours a day.
Otherwise, look elsewhere.

(snip) Begin studying particle physics as soon as you 
pass the entrance exam.



2. What is graduate school?

➢1st year of master course

read the references in particle physics
(In Theory groups, we follow the calculation, without experiments)

➢2nd year of master course 

Conduct research activities with supervisors, and write a 
master thesis, which is typically 50-100 pages long.

A 10,000-hour rule to be proficient.

⇒Study that much when we complete the master course.

13



2. What is graduate school? 14

My master thesis hep-th/0103003

(arXiv.org)

2001 March

3rd in 
March

high-energy
physics (theory)

http://arxiv.org/abs/hep-th/0103003
http://arxiv.org/


2. What is graduate school?

Doctoral course

Write as much research papers 
as possible during the 3-year 
doctoral course. 

From now on, we are evaluated 
according to the quality/quantity 
of our research papers. 

Publish or Perish

➢Deliver talks in domestic/international workshops.

⇒Be recognized by researchers in the same fields.

Study by ourselves  what is necessary for research.

15



2. What is graduate school?

English is a lingua franca in science.

➢We deliver talks and have Q/A in English.

➢We collaborate with foreign researchers.

➢We sometimes work in foreign research institutes.

(No need to study the local language, when we work in non-English-speaking countries )

Textbooks in English Archive in English (arXiv.org)
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https://www.amazon.co.jp/dp/0521672279/
https://www.amazon.co.jp/dp/0813350190/
http://arxiv.org/


2. What is graduate school?

We sometimes operate computers.

Numerical simulation is a "third method", in 
addition to theory and experiment.
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(I participate in "Priority Issue 9 to be tackles by 
Using Post-K Computer" )

http://www.jicfus.jp/postk9/en/
http://www.jicfus.jp/postk9/en/


2. What is graduate school?

At the end of the 3-year doctoral course 
⇒submit a Ph.D. thesis.

➢Summarize our research, typically within 100 pages.

➢In Ph.D. defense, we make a 1-hour presentation 

(D means defense, as well as doctor)

➢In theoretical particle physics, we usually obtain Ph.D. 
within 3 years, but…

Ph.D. and rice grains at the bottom of our feet have in 
common that they make us feel uncomfortable without 
getting them and that they do not make dishes.

18



2. What is graduate school? 19

⇐My Ph.D. thesis

hep-th/0401120

(arXiv.org)

2004 January
120th in 
January

high-energy
physics (theory)

http://arxiv.org/abs/hep-th/0401120
http://arxiv.org/


It is almost impossible to be a university faculty as 
soon as we obtain the Ph.D.

Theoretical particle physics lab. in Kyoto 
University (Past 7-year record in 2017)

Master course 27
(who entered master course 
b/w 2011-2017)

non-academic 
job 1

doctoral course 23
(who entered master course 
mainly b/w 2009-2015)

non-academic job 6

Research Institutes 15

Are they faculties?

☺

☺

☺☺
☺

☺
☺
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3. Postdoc Issues

http://www2.scphys.kyoto-u.ac.jp/lorentz/lorentz2017/pamphlet/35.html


3. Postdoc Issues

We usually continue research as a Postdoc.

➢Postdoc: stands for "Postdoctoral research fellow"

➢Postdoc refers to researchers with temporary 
appointment (typically 2-3 years). They lose jobs 
when the appointment expires.

⇒They need to pursue next jobs by themselves.

➢There is no teaching duty in the institute, but they 
often work as a "part-time lecturer".

(Educational career is crucial in academic job openings)

Many postdocs pursue a tenure (a permanent 
appointment) in universities/colleges.

21



We work as a postdoc abroad, as well as in Japan.

(Conversely, we accept foreign postdocs in Japan)

We apply for/inquire about postdoc job openings all 
over the world. 

⇒I applied for 50 openings and won 2 offers.

I worked for "Tata Institute of Fundamental 
Research(TIFR)" from 2006 to 2008.

3. Postdoc Issues 22

http://www2.yukawa.kyoto-u.ac.jp/~shigeki.sugimoto/kaigai.html
http://theory.tifr.res.in/


3. Postdoc Issues

➢Postdoc positions are competitive⇒We research without 
salary when we fail.

We call such job scarcities of Ph.D. holders "postdoc issues"

➢The number of the academic jobs is decreasing.

⇒Too severe competitions, with 50-100 applicants in one position.

➢More and more jobs with temporary appointment (such as 
Project Assistant Professor)

⇒We are jobless once the appointment expires.
Monkeys are still monkeys if they come down from a tree. But professors, as 
well as councilors, come down to "nothing" once the appointment expires.

➢ It is also difficult to give up research and go to industry.

⇒Mismatch with corporate research jobs.

Ageism in Japanese companies.

The older, the more disadvantageous.

23



3. Postdoc Issues

"My thought on postdoc issues" (Katsunori Hijikata)
The Postdoc issues finally appeared in a newspaper. In the academic meeting held in Sapporo last 
year, young scientists passed out flyers on the postdoc issue, which asserted "How do you take care of 
our lives?". My university established a physics department in 1967. However, these positions were 
filled by outstanding scientists, before I could say Jack Robinson. We no longer have job openings. 
(snip)
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In my neighborhood, there are many "Jewish mothers", 
who put their children through hard studies from their 
elementary school days. My wife is also such a "Jewish 
mother", and spends more money than the salary of a 
part-time lecturer on cram schools. She wishes my kid to 
keep studying until enrolling in a university. Though 
there is nothing wrong with studying in a university, 
the most earnest students come down to postdocs, don't 
they? I sometimes complain to my wife, "Do you want 
my kid to be a lumpen?" But this does not work, since 
she is not very interested in the career path after 
university.

Quoted from the monthly newsletter of 
"Quantum Mechanics II, Iwanami 
Kouza" (1972, edited by Hideki Yukawa, 
a Nobel Laureate in Physics in 1949).

http://anond.hatelabo.jp/20091129035807
https://www.amazon.co.jp/dp/4007304149/
https://www.amazon.co.jp/dp/4007304149/


3. Postdoc Issues

(1) Surveys on "Particle Theory 
Division" of "Soryushiron Group" by 
"Postdoctoral Forum" 
(which discusses the postdoc issues and lobbies the 
organizations, such as MEXT).

➢Of 93 postdoc respondents,

Salaried 52 (56%), Non-salaried 41 (44%)

➢Job openings in theoretical particle physics : 6～7/year

⇒Too scarce job openings for postdocs.

They pay a tuition (30,000 JPN/month) 
as research fellows, and make a living 
as part-time lecturers.

25

Soryushiron Group
(1071 members, as 
of 2008)

Nuclear Theory 
Division 

(292 members)

Particle Theory 
Division 

(749 members)

Other 30 
members



3. Postdoc Issues

(2) Surveys on "Particle Theory Division".

Masako Asano "Postdoc Issues as Seen from the Membership of 
Soryushiron Group" (2009)

How long have you been a postdoc?

(In 2008: Of 749 members, 53 students, 193 postdocs, 431 faculties, 69 other members)

In 1998

104 postdocs

average 
3.4years

Count foreign 
postdocs

My case

Setsunan

26

In 2004,

177 postdocs

average 5.0 
years

In 2008

193 postdocs

average 6.4 
years

https://www2.yukawa.kyoto-u.ac.jp/~soken.editorial/sokendenshi/vol2/sokendenshi_2009_2_3.html


3. Postdoc Issues

Positions "t"-years 
after Ph.D.

27

1998

398 faculties

102
postdocs

Other 18

years after Ph.D.

members

2003
156
postdocs

Other 31

408 faculties

years after Ph.D. 

members

2008

418 faculties

186
postdocs

Other
39

years after Ph.D.

membersLonger 
postdoc 
periods 



3. Postdoc Issues

Mainichi Shimbun, May 30 2009.

28

members

years after Ph.D.

・38 (‘98-03) and 76 (‘04-08) won the job.

Apparently the situations have improved, but…

More non-tenure jobs among young researchers.

How long had you been a postdoc when you got a job?

⇒Average of "Particle Theory Division" 

5.1 years(‘99-03), 7.2 years(‘04-08)



3. Postdoc Issues

Why have the "postdoc issues" become severer? 

1. More graduate students due to "strategic focus on 
graduate schools".

2. More postdocs due to "10,000-postdoc program" .

3. Decline in university/college academic positions due 
to lower birth rate.
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(3) Surveys in "Changing 
demographics of scientific 
careers: The rise of the 
temporary workforce"
S. Milojević, F. Radicchi, and J.P. Walsh, 

PNAS Dec. 11, 2018 115 (50) 12616-12623 w.r.t. multi-paper author 
since first publication

https://www.pnas.org/content/115/50/12616


4. Conclusion

Are "postdoc issues" actually problems?

➢Only the "creme de la creme" can survive in sports, show 
business, shogi etc.

(A baseball player Miyamoto (from Setsunan Univ.) retired without professional debut.)

Isn't their competition severer?

➢ Jobless, crime victims, handicapped, intractable disease patients

Shouldn't they be salvaged instead of postdocs?

➢ Isn't it their responsibility, since they pursued their dream?

➢Some research fields suffer being heirless, instead of jobless.

➢ Is lifetime employment actually an ideal system？
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Reasons for "No", playing the devil's advocate.

https://ja.wikipedia.org/wiki/%E5%AE%AE%E6%9C%AC%E8%A3%95%E5%8F%B8
http://jyoshige.livedoor.biz/archives/8154303.html


4. Conclusion

Are "postdoc issues" others' affairs？

➢Your friends who were so academically talented as to enroll in a 
prestigious university may suffer "postdoc issues" in the future.

➢Policies strict to academia

• Budget screening against supercomputers (2009)

• Abolition of social science faculties

• Global v.s. Local university

• Abolition of Okayama Institute for 

Quantum Physics（2017)

• Budget cut for science by Trump Regime in America (2017)

⇒Do you espouse/oppose such policies?

➢ Abuse stemming from the ignorance/prejudice against postdocs

（discrimination against postdocs, calling curators cancer, etc...）
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https://ja.wikipedia.org/wiki/%E8%93%AE%E8%88%AB#.E4.BA.8B.E6.A5.AD.E4.BB.95.E5.88.86.E3.81.91.E3.81.AB.E3.81.8A.E3.81.91.E3.82.8B.E3.82.B9.E3.83.91.E3.82.B3.E3.83.B3.E9.96.8B.E7.99.BA.E6.89.B9.E5.88.A4
http://www.nature.com/news/us-science-agencies-face-deep-cuts-in-trump-budget-1.21652
http://megalodon.jp/2009-0818-2347-23/korosuke.kyo2.jp/e123214.html
http://web.archive.org/web/20170420005900/http:/www.asahi.com/ajw/articles/AJ201704170060.html


4. Conclusion

The risk in career path of pursuing the dream.

The bottom suffer poverty despite their dedication and 
devotion to their dream.

➢Universal lessons for non-Ph.D. career path

"The endowment of running 100m in 11 seconds flat is the most 
pernicious." (Takuya Senda (2014) ISBN:9784569819280 )

Ichiro (baseball), Osamu Tezuka 

(cartoon), Yoshiharu Habu (shogi)…
Fledging baseball players, 

cartoonists, shogi players…

Top researchers

⇒Nobel/Fields prize
Postdoc Issues of 

researchers
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Are "postdoc issues" others' affairs？

https://www.amazon.co.jp/dp/4569819281/

