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©O0ES Copyright information

This document
* |s intended for PhD students and and young scientists attending my lectures
* Has no lucrative purpose, teaching is already paid by my monthly salary

 Started as an informal collection of ideas discussed privately with a small number
of students

Evolved in a document for classroom use

Was later expanded and cleaned up over the years, trying hard to make it suitable
for public release

* | am afraid that a small amount of material may have escaped from my attention
(appropriate citation or copyright)

Should you spot a problem, please email rather than making a fuss. Fixing
immediately is all what | want



Scientific publication in a nutshell

Good Evil
Should be Also, a means to
 Share advances in science * Assert supremacy
e Submit new ideas to the * Compete for grants
colleagues’ criticism * Take control on open positions

e A lot of time wasted

Only a fool learns from his own mistakes.
The wise man learns from the mistakes of others
Otto Eduard Leopold von Bismarck, German Statesman, 1815-1898



Why worrying that much?

A wise publication strategy is vital for a researcher

A common ditto says

Publish or Perish

* Research costs a lot of money
* Funding depend on your publication record

* Academic career is highly competitive

* Access and career depend on your publication record

* Academics obsessed by career and grants
* Do poor science
* Have a miserable life



We will learn about

* All about the peer-review process

* Why articles are published or rejected

* Choice of a journal or of a conference

* Impact factor, and other relevant topics
* Copyright, plagiarism...

* How to communicate scientific ideas in “\e&\\oi\
journals, conferences, books... \0\1,5&69( a({\c,\e
* Organization of a text as‘e‘) -‘e\lo\)
W

* How to give a talk X0
 Computer tools
... and other useful stuff



News

Enrico’s Noise Chart Practical information

- Enrico's Chart (Zenodo)
- Companion article

* Learning material

Publications

e Books e Slides are released as soon as | can

* Open literature  Check on my web page http://rubiola.org
¢ Journal articles

e Selected conferences * Regularly registered PhD students

* Seminars & tutorials * Obligations (ruled by PhD School, not by me)
EFTS

e Attend to all sessions

Open lectures

« Course #1 (3x7.5 H) * Either, sign the list of attendees (classroom), or show up online

1: Instruments * Fill the inquiry at the end of the course
2: Oscillators & noise _
3: The new SI * Everybody else is welcome

e Course #2 (10 H)

e * Informal registration to our Doctoral School

Oscillator noise * No obligation to attend all lectures, but you sign on the list of attendee
support material for my book

(Cambridge, 2008-2014)

Affiliations

Links home page htip://rubiola.org
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English Language

This is mainly addressed to French folks

...but the language of scientific disciplines may be a challenge



Copyright free, as I. Newton died in 1727

A Common language

PHILOSOPHIA

NATURALIS

PRINCIPIA
MATHEMATICA

Autore TS NEWTON, Ton, Gl Caweb Sv. Mutheloon
Profaloce Lacafoms, & Secievarin Regals Sodil,

IMPRIMATUR:
FPEPYS ReSPFRALSES
Yalu' g at¥d,

5.

LONDINI
Jellu Swivstie Begie 32 Typo Tolphe Sirewer. Profls 3p0d

@ plae Bolopolie Lo MDCLXNXVII

D¢ laco P, fecundum lineam P R, exeat corpus 7, cum data velo®
citatey & mox inde, cogente vi centripeta, defleftac iliud in Coni-
feftionem P 8, Hane igiturrefta P R tangee in P, Tangatitidem
reitaaliqua pr Orbitam pg in p, & fi ab § ad cas tangentes demitos
intelligantur pesrpendicula, erie (ﬁc: Corol. 1. Prop.xv1.) latus re-
&um principale Conifeltionis ad latus reftum principale Orbity, in
ratione compolita ex duplicata ratione perpendiculorum & dupli-
cata ratione velocitatum, atque adco datur. Sic thud L. Da.
cur preterea Conife-
fhonis umbilicus S.
Anguli RPS com-
plementum ad  du-
os reftos fat angu.
lus RP H, & dabi.
tur  pofitione  linca
P Hyinquaumbilicus
alter H locacur.  De-
mifls ad P H nernen.

At the time of Newton, Latin was the language generally used for science
Now Latin is gone, and virtually all serious science is in English



My own standpoint

* Does your idea deserve reading?
* Yes —> you write it in English

* Not —> you don’t write it at all
Save your time for better purposes

* We live in the era of globalization

* Take your notes in English, even when
using other languages

* Write your lab logbook in English

* American English should be
preferred to UK English
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My old notebooks turned out to be useful to some colleagues

This would have been impossible if | wrote in French or in Italian
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A page of my lab logbook, October 3, 1990
| was Italian, spending a sabbatical in France



Major universities offer free online lectures

However good is your English level,
university lectures may be the best option to learn the vocabulary of a discipline

Audio recordings and full video

Different levels, from undergrad to
PhD / postdoc

Different topics

* Art & Humanities, Biology, Chemistry,
Engineering, Genetics, Mathematics,
Physics, Psychology,

Some are really entertaining

Start MIT and Stanford RS N # Gravity, Pendulums, and
the Conservation of Energy

My favorite choice is Walter H. G. Lewin
(Formerly on MIT Open Courseware)

At the end 2014, Walter was censored by the MIT.
Here, there is no room for my own judgement.
Regardless of this sad end, his lectures are

outstanding Most (all?) of the Walter’s lectures are found on YouTube

https://www.youtube.com/channel/UCIEHVhvOSBMpP75JbzJShqw

—
[N

Screenshot, Walter Lewin Lecture #1 - Gravity, Pendulums, and the Conservation of Energy

https://www.youtube.com/watch?v

86vsAM1JEKU



12

Improve your English

* Familiar with file-exchange sites and peer-to-peer network? Get e-
books related to your domain

* Physics, mathematics, Chemistry, etc. are available on
BookFinder, Library Genesis, Sci-Hub, Anna’s Archive etc.

...be wary of copyright and DNS

* General literature is available from http://gutenberg.org

* For fun, take a look the “Visit to the Lagado Academy”, Gulliver’s travels
http://www.gutenberg.org/files/829/829-h/829-h.htm

* BBC radio 4 makes available wonderful cultural broadcasts/podcasts

Everybody has a smartphone, or a tablet. Use it to learn when commuting!



The Peer-Review Process

13



14

The legacy of Francis Bacon

Francis Bacon, 1561-1626 (painted by Paul van Somer )

E m p i ri C i S m _ O r. t h e SC i e ntifi C m et h O d https://commons.wikimedia.org/wiki/File:Somer_Francis_Bacon.jpg

* Early rejection of the medieval Aristotelianism
(deductive reasoning)

* Inductive reasoning
* There is no room for hypotheses

 Start from experimental observation

Gradually generalize a finding based on facts

* Finally, state a physical law " Science —> inventions that give relief to
’ miseries and needs of human life

The word “Science” means “Natural Science”

(In a strict sense, mathematics is not science) The Bacon’s empiricism influences the main way
in which we communicate scientific results:
the peer-review process



The peer-review process

Basic facts

* Unpublished science is useless

* |n the era of Internet, we are flooded
by untrusted/unverified information

e Academics and scientists build their
career and reputation on published
results

* Vanity and desire of immortality push
humans to publish

Questions
e New?
e Relevant?

* Trusted, and correct?

15

The answer is in the
Peer Review Process
You

e Submit your work to anonymous evaluators

* Accept the response

Readers and colleagues
* Trust the peer review process

* And are aware of the rank of the journal
* Higher rank journals go with tougher review
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I ejection or
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further revisio

hard rejection [

hard rejection (

Process overview

Manuscript

Online submission —> EIC

EIC assigns one AE

AE assigns the Reviewers

Revision

g

AE and EIC decide

Submission

EIC = Editor In Chief

AE = Associate Editor

typically 1 week

Each reviewer sends
a report

better if AE and EIC
discuss the decision

16

Paper submission has
gone long ago

reviewer, referee, peer
are synonymous

Blind or double blind?



How long does it take?

* A general answer is 4—8 months for the full process
e Strongly dependent on the journal

* The practical minimum is 2—3 months
1 week for the AE to find the reviewers,
2 weeks for the reviewer
1 week for the AE to make the decision
2 weeks for production
Allow 2 weeks dead time between steps

* Higher rank journals are generally faster
* A too short time generally goes with a scam

* A too long time may reveal a problem
* Somebody is trying to steal your work
* Too boring manuscript, nobody wants to review it
* Too difficult manuscript, nobody understands it
* Management problem inside the journal

17



© What may happen to a boring text ©

There can be nothing so gratifying to an author as to
arouse the respect and esteem of the reader. Make him
laugh and he will think you a trivial fellow, but bore him
in the right way and your reputation is assured. There
was once a man called Blenkinsop. He had no talent,
but he wrote a book in which his earnestness and his
sincerity, his thoughtfulness and his integrity were so
evident that, although it was quite unreadable, no one
could fail to be impressed by it. Reviewers were unable
to get through it, but could not but recognise the
author’s high aim and purity of purpose. They praised
it with such an enthusiastic unanimity that all the
people who flatter themselves they are in the movement
felt bound to have it on their tables. The critic of Tke
London Mercury said that he would have liked to have
written it himself. This was the highest praise he knew.

W. Somerset Maugham, The Gentleman in
the Parlour, William Heinmamm, 1930

Excerpt from p.54

18



Monte Carlo average — Empiricism again!

IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS —I: FUNDAMENTAL THEORY AND APPLICATION S(VOL. 47,NO. 5, MAY 2000) 655

Phase Noise in Oscillators: A Unifying Theory and
Numerical Methods for Characterization

Alper Demir, Amit Mehrotra, and Jaijeet Roychowdhury

Manuscript received April 29, 1998; revised August 17 , 1999. This paper was
recommended by Associate Editor P. Rentrop.

A.Demit and J. Roychowdhury are with the Design Principles Research De-
partment, Bell Laboratories, Lucent Technologies, Murray Hill, NJ 07974 USA.

A.Mehrotra is with the Department of Electrical and Computer Engineering,
University of Illinois, Urbana-Champaign, IL 61801 USA.

Publisher Item Identifier S 1057-7122(00)03972-6. © IEEE, highlights are mine

Slow

Received: 29 Apr 1998
Revised: 17 Aug 1999
Published: 5 May 2000
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2 March 1987

I . f Volume 120, number 6 PHYSICS LETTERS A
Dazzling fast
EXPERIMENTAL OBSERVATION OF FUNDAMENTAL MICROWAYE ABSORPTION
Re ce | ve d : 3 D ecC 1 9 8 6 IN HIGH-QUALITY DIELECTRIC CRYSTALS
Accepted: 10 Dec 1986 V.B. BRAGINSKY, V.S. ILCHENKO
. Department of Physics, Moscow State University, Moscow 119899, USSR
Published: 2 Mar 1987
and

Kh.S. BAGDASSAROV
Institute of Crystallography, USSR Academy of Sciences, Moscow 117333, USSR

(Received 3 December 1986; accepted for publication 10 December 1986 ]

© Elsevier, highlights are mine




Decision outcomes

* Accept (as it is)
Mostly about details

* Further review / Doing what you are asked is probably the best choice
* Minor revision

* Major revision —> Gradually disappearing option
* Rewrite and resubmit —

—> May be a trick to delay the publication

° Inappropriate jOU rnal Example, manuscript submitted to TUFFC/RSI
* Don’t publish -

. AIreng known matter — Rejection

* Plagiarism detected

* Wrong Sometimes the answer details the reasons

* Poor/insufficient

More often, you receive a very polite letter which
gives no information

* Rubbish
* Al detected

20



. 21
The response of the reviewers

The reviewer is expected to report on the manuscript.
The details vary from journal to journal, around the following issues

Contents Writing

» Technical / scientific value of the manuscript e Quality of English writing

* The topic is suitable to the journal  Clarity of Abstract and Introduction

* The general level is sufficient, compared to  Clarity of analysis and conclusion
the journal rank e Other

* The results are trusted / likely to be true . Formulas

* The results are useful (in a wide sense) « Figures and tables

* Bibliography — state of the art, related works,

. * Technical terms and symbols
competitors

The reviewer is generally allowed/encouraged to join a free-form report on the manuscript.
Not a rule, but if well written it increases the reviewer weight in the decision



Two-step peer review

* Screening
* You have to send all your recent articles on the topic
* Check if the manuscript deserves the long peer review
* Rapid decision

* In-depth peer review

* Adopted by the most prestigious journals
* Nature
* Science

22



Blind or double-blind? >

Blind Double-blind

| Editor (AE/EIC) | | Editor (AE/EIC) |
W %A N %A
o @ o o
2 (2
Y knows | S Y 8
< . secret .
[ Author ] secret J Reviewer ] [ Author ]< >‘ Reviewer ]
* Most manuscripts are evaluated in this * Works well in biology/medicine experiments
way * Experimentalist and samples do not now each
other

* Unrealistic to evaluate manuscripts
e Works only with outsiders
* Otherwise, Internet breaks the secret
* Double-blind is used by some scam journals



Alternate models

No blind Blog-like
| Editor (AE/EIC) | | Published article |
S %A public comments
& L%‘
[ Author ]‘eaz?zmef Reviewer ] Iknow”
Readers
Collaborative rather than evaluative * Tool for open criticism

Used long ago by Academies of Science
Re-proposed by some journals

My understanding

e Can only work if preceded by good
screening



ORCID

Open Researcher and Contributor ID

* Unique number that identifies a researcher/author
* Delivered by https://orcid.org,

* No profit organization
* Your ORCID is free of charge

 Mandatory for some journals — other just advise do provide

* Can be used to create an account and to sign in
* Likely, only in science sites
* Way better than Google andFacebook

* My advice: get yours ASAP

Enrico’s ORCID is 0000-0002-5364-1835

25
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Publons
What is Publons? Benefits
* Track the contribution of * Academic recognition
reviewers to journals e Career
* Most journals propose to the e Rank
reviewers
. . Problems
 Commercial website , ,
e Launched in 2012 e Aggressive commercial
approach

e Acquired by Clarivate in 2017 _
* Personal data sharing

 Creates obstacle for young
researchers

* Now, probably inevitable



Off-stream Topics

Masterpieces and idiocies are often found here

27



Unexplained, well documented facts

Astrometry & relativity Superconductivity

* Discovered in 1911 by Heike K. Onnes,
* Complete theory in 1957, Bardeen, Cooper

RQ,Q@:\,U\/L;F(C— and Schrieffer

* Anomalous precession of Mercury’s perihelion
discovered by Le Verrier in 1859

* Precursor theory by P. Gerber, 1808

* Explained by the Einstein’s General Relativity, 1915

Meissner effect

...the discovery of new laws may follow

28

Meissner effect, © Mai-Linh Doan, CC-BY-SA-2.5, October 2007

https://commons.wikimedia.org/wiki/File:Meissner effect p1390048.ipg



https://commons.wikimedia.org/wiki/File:Meissner_effect_p1390048.jpg
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Appendix

Review this by yourself

30



More often, fringe research is just wrong

Water memory never proved
to be reproducible science

E. Davenas, F. Beauvais, J. Amara, M. Oberbaum,
B. Robinzon, A. Miadonnai, A. Tedeschi, B.
Pomerangz, P. Fortner, P. Belon, J. Sainte-Laudy,
B. Poitevin & J. Benveniste, “Human basophil
degranulation triggered by very dilute
antiserum against IgE,” Nature 333 p. 816-818,
30 June 1988

31

Cold fusion was welcomed
with great enthusiasm, but
now the Fleischmann-Pons
experiments are generally

considered wrong

Martin Fleischmann, Stanley Pons,
“Electrochemically induced nuclear fusion of
deuterium,” J Electroanalytical Chemistry &
Interfacial Electrochemistry 261(2) part 1 p. 301-
308, 10 April 1989



Wrong methods and untrusted results

* Expensive/tough experiment * Morally

e Good reason to invest ° I\/Iay be q_uite useful to the
community
e ..but no or untrusted results! :
* In practice
* What happened? * Difficult to publish
* Discover that the method is not « No career reward
applicable

* Technology not ready
e Data dispersion
 Unable to interpret

* Something goes wrong

Example: gravitational waves. The weber bars, John Weber 1966-67, never worked

B. P. Abbott et al., Observation of Gravitational Waves from a Binary Black Hole Merger, PRL 116(6), 2016

32



A cultural provocation

UNIVERSITY PRESS

Transgressing the Boundaries: Toward a Transformative Hermeneutics of Quantum Gravity
Author(s): Alan D. Sokal

Source: Social Text, No. 46/47, Science Wars (Spring - Summer, 1996), pp. 217-252
Published by: Duke University Press

Stable URL: http://www jstor.org/stable/466856

Accessed: 31/07/2013 12:40

Later, the author said that this article is a total
nonsense, and he did not believe a word of it

33
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The peer-review process may fail

— The patent review process is similar to the scientific peer review —

The Howard R. Johnson’s perpetual motor is awarded 3 patents

S51u=12 SK &‘ -
F462A or 441514431 Web story on rexresearch.com Great Furniture

‘ You Can Build
United States Patent (9 (1] 4,151,431 Electromagnetic Propulsion:
Johnson [45) Apr. 24, 1979 Key fo Tomorrow’s

Space Colonies
[54] PERMANENT MAGNET MOTOR unpaired electron spins in ferro magnetic and other SRINCHEB 0/ €3 oz Homes You Can
[76] Inventor: Howard R. Johnson, 3300 Mt. Hope materials as a source of magnetic fields for producing Afford—Mobiles

N " Rd. Grass Lake, Mich. 49240 power without any electron flow as occurs in normal
" EW MOTOR
o ' POWER
g;{ United States Patent [ (11] Patent Number: 4,877,983 } ED
(58] Johnson @45] Date of Patent:  Oct. 31, 1989 | "lv BY

[54] MAGNETIC FORCE GENERATING {56] References Cited ‘ PERMA“E“T
(56) METHOD AND APPARATUS U.S. PATENT DOCUMENTS | M AGN ETS :

. 4,074,153 2/1578 Bakeretsl ... 310/12
p,:' (76] Inventor: m lg.c :sm So; 4&% 314 N. ’ 4,151,4‘;31 '4/1979 John.xlx 310/12 ]D 5|£|'i', E SOUTPUT
Atto . 5000-WATT
{57} [211 Appl. No.: ;
- " | ome
[22] Filed: United States Patent 9 (1] Patent Number: 5,402,021
(51] Tat, QL Johnson 451 Date of Patent: Mar, 28, 1995
(2] US.CL ... Master Maintenance

For10-Speed Bikes

58] Field of Se: [54] MAGNETIC PROPULSION SYSTEM specifically arranged permanent magnets and a mag-

4 . I T netic vehicle propelled thereby along a path defined by 5
10 Taysmsor: l}ilg'g&&sggrg V; lm e the permanent magnets. The magnetic vehicle which is ?:rt?r?é?‘NeEf%gide-r?ns
2 Lot to be propelled includes a rigidly attached armature ; 9y CY Pl
[21] Appl. No.: 64,930 comprising several curved magnets. The propuision f i
[22] Filed: May 24, 1993 system further in:ludes twodpaf._rallelhw?lls oflpeignanim | i ‘ “
S t t £
T0t. CLE oo DO B A0 o o N S S e L

0
[T e SNSRI, o D e, B FASETS CewRa w00 ’

cience & Mechanics, Spring 1980



http://www.rexresearch.com/johnson/1johnson.htm

The peer-review process is not perfect

Weird examples all around

Yet it is the best we have
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Hierarchic Tree of a Journal (Example)

________________________________________________________________________________________

editorial-board EIC
* Editor In Chief

S T—

A-EIC A-EIC A-EIC
i Assoc. Editor In Chief Assoc. Editor In Chief Assoc. Editor In Chief

| l l

AE (Associate Editors)

i e e e

Reviewers

( Authors )
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Inside Front Cover of a Journal

IEEE ULTRASONICS, FERROELECTRICS, AND FREQUENCY CONTROL SOCIETY

The Ultrasonics, Ferroelectrics, and Frequency Control Society is an organization, within the framework of the IEEE, of members with principal professional interest in ultrasonics, ferroelectrics, and frequency
control. The scope of interest of the Society shall include the theory, technology, materials, and applications relating to: (1) the generation, transmission, and detection of mechanical waves and vibrations and
their interactions with other phenomena; (2) medical ultrasound, including hyperthermia, bioeffects, tissue characterization and imaging; (3) ferroelectric, piezoelectric, and piezomagnetic materials, including
crystals, polycrystalline solids, films, polymers, and composites; (4) frequency control, timing and time distribution, including crystal oscillators and other means of classical frequency control, and atomic,
molecular, and laser frequency control standards. Areas of interest range from fundamental studies to the design and/or applications of devices and systems within the general scope defined above. All members
of the IEEE are eligible for membership in the Society and will receive this TRANSACTIONS upon payment of the annual Society membership fee of $20.00. Besides receipt of this TRANSACTIONS, an indirect benefit
of Society membership stems from the support it provides for the organization and continuance of the Society Symposia. These events are internationally recognized as the foremost forums for the presentation
of new research and application results in the field. For information on joining, write to the IEEE at the address below. Member copies of Transactions/Journals are for personal use only. Further information
about the IEEE and the UFFC Society can be found at http://www.ieee.org and http://www.ieee.org/uffc. The TRANSACTIONS is now available online to all active members via the World Wide Web (WWW). The
TrANsAcTIONs homepage is located at: http://www.ieee-uffc.org/tr/
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VVocabulary

* Author

* Manuscript = The draft submitted for publication

 Editor = Big boss, in charge of everything. Has the last words
* Associate Editor = In charge of a manuscript, under the Editor
* Guest Editor 2 When a journal has a special issue on a topic

e Reviewer / Peer / Referee =
Anonymous evaluators, for each manuscript
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Homework

Answer the following

e Who choses
* Reviewers
* Editor/ AE
 Which are the main qualities of

* Reviewers
* Editor/ AE

* Are Editor and AE a “better” / “higher-
rank” scientists than a reviewer?
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Spend 30 minutes

* |dentify at least 3 journals relevant to
your PhD (or research) project

* Bring to your mind 2-4 articles you have
read, and you consider important.

 Choose one article, and review
e the organization of the text
* the typographical layout



Editorials

Nature Vol 613 p. 414, 19 January 2023

nature

You can read the full report (290 p)

M. Nerad et al. (ed), Towards a Global Core Value System in
Doctoral Education, ISBN 978-1-80008-018-8, UCL Press 2022

PhD training is

no longer fit for
purpose — it needs
reformnow

If researchers are to meet society’s
expectations, their training and mentoring
must escape the nineteenth century.

hese days, there’s barely a world leader who
doesn’t talk up science. Prime Minister
Narendra Modi was the star turn at the annual
Indian Science Congress, held this month
in Nagpur, where he exhorted the nation’s

dd

In most
places, a
candidate’s
work is still

sometimes called a viva voce (‘with living voice” in Latin),
anodtoitsnineteenth-centuryorigins. And in many coun-
tries, candidates must publishinajournal before they get
a PhD, something that critics say could fuel predatory
publishing.

The system’s strains have become more obvious because
the number of people doing PhD training has beenrising
sharply. According to the 2022 book Towards a Global
Core Value System in Doctoral Education — available as an
open-access PDF; seego.nature.com/3zihyuk — the number
of PhDs awarded in Chinamore than doubled from 23,400
in 2004 to 55,011in 2016 (and reached around 60,000 in
2019). India’s numbers increased from 17,850 in 2004 to
25,095in2016; US figures climbed from 48,500 to 69,525
over the same period.

The doctorate updated

Too often, PhD training is still, at least conceptually,
organized as it was after its development in and subse-
quent export from mid-nineteenth-century Germany.
At that time, young scholars were attached to individual


https://www.nature.com/articles/d41586-023-00084-3.pdf
https://discovery.ucl.ac.uk/id/eprint/10154799/1/Towards-a-Global-Core-Value-System-in-Doctoral-Education.pdf

Advice: Use a To-Do list

e Submission * Production
e Company clearance? * Figures/tables artwork
* Permissions? * Proof editing
* Manuscript submission e Pay charges, if any
* Getinfo on the process e Additional burden

Check on the typesetting rules
Manuscript, Text and Bibliography
Figures and Tables

e Everything on your CV now
e Submitted / Accepted / Printed

Cover letter? e Company database
At end, sort out the directory At FEMTO-ST we have PUBLIWEB
° Revision process ¢ GEt the pdf (and pr|nt) ASAP
* Send the revised manuscript * Update your home page

* Sort out the directory

e Upon acceptance
* Copyright assignment

 No-financial-interest form

e Keep track of everything

* Decide on charges * Be simple and efficient

color, over-length, open access...

e Additional info
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home page http://rubiola.org



http://rubiola.org/

Types of Articles and Journals

Regular, Short, Letter, Review, Tutorial, etc.
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Types of Journal Article

Research Report Articles

® Article (regular article)

® Research report, relevant innovation in a
domain

® Short (article)

® Same as regular article, shorter and less
important

® Often at the end of the issue

® Usual names for short article:
Correspondence / Short communication /
Note

® Letter
® Concise research report

® Claims important results deserving rapid
publication

® Review (article)

® Synthesis / State of the art in a domain

® Usually long (10-50 pages), often invited
® Tutorial (article)

® Intended to teach

® Ideally, simpler and deep content,
accessible language

® |nvited article
® Under invitation of the Editor (EIC or AE)
® Editorial

® Official voice of a journal
Example: comment on a discovery or an event
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Types of Journals

® Journal (regular journal)
® Mainly research reports (regular articles)
® Letter Journal
® Publishes (almost) only letters
® High rank teams publish almost only in letter journals
® Reviews
® Publishes (almost) only review articles
® Magazine (not a scientific journal in strict sense)

® General interest and broad readership
® Articles decided by the Editorial Board
® Written by internal staff / freelancers / invited
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Publication charges *

* For most journals, the cost of e Generally, no (mandatory) publication
publication is payed by the charges for the author
readers * Volunteer publication charges
* Mostly by academic subscriptions obsolete = open access

* Dissuasive cost for single purchases  « Qver-length charges discourage too long
(S 20-50 per article)

articles
* Open access  Some journals opt for a rigid boundary, no
e The cost of publication is payed by exceptions allowed

the author e Options generating additional charges

e Color in the printed version (color online is
* OAjournal free)

* OA articles in a regular journal

* May impact on the peer-review * Reprints
decision



Subscription vs Open Access (OA)

Sadly, it is all about money

47

* Long time ago
e Readers paid the journals

* Journals paid the authors
e Subscription journals

e Charges are paid buy corporate subscribers (universities and labs)

* Seldom by individuals

* Open Access online journals =
 Article Processing Charges (APC) paid by the authors
* Potential incomes may bias the peer-review process
* Publishers put pressure to authors

* Mixed / My favorite option
* Open Access option in a subscription journal
* The OA option is chosen at the end of the peer review process

 OA biases the number of readers

Transformative
(publish & read)
subscription



Unigue “Magic” Numbers

European Article Number EAN: 13 digit
(barcode) numbering system for trading

* Most commercial items have EAN
e Great keyword for Internet search

International Standard Book Number ISBN
https://www.isbn-international.org)

* Uniqgue commercial identifier,

* 13 digits (10 digits before 2017), for a book
* Also, e-ISBN for ebooks

* S1 each in bundle of 1000, $100 single

International Standard Serial Number ISSN
(https://issn.org)

* Unique commercial identifier,

« 8 digits, for a serial publication (journal,
magazine, etc.)

International Standard Music Number ISMN

ISBNs, ISSNs etc. should be purchased from
the National Agency

* In France, Agence Francophone pour la
Numérotation Internationale du Livre AFNIL
Library of Congress Card number (USA)

Digital Object Identifier DOI: persistent
unique identifier/handle

* Most important reference for digital objects
* https://www.doi.org

arXiv
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https://www.isbn-international.org/
https://issn.org/

978-0-521-15328-7 (paperback) ‘ﬁ
978-0-521-88677-2 (hardback)

978 or 979, extends
the old 10-digit ISBN

Country or group

f

|

ISBN

Title

0, 1 = English (US/EN),

2 = French
3 = German
4 = Japan
5 = Russia
7 = China
88 = Iltaly

Treated as different books!

Modulo-11 parity (0...X)

Publisher

06 = Harper,

14 = Penguin,
471 = Wiley,

521 = Cambridge
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Copyright, Licenses,
Permissions, etc.

Authorship and Copyright are not the same thing
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Copyright

* Copyright: the exclusive legal right to reproduce, publish, sell, or distribute
the matter and form of something (such as a literary, musical, or artistic
work) [Merriam Webster Dictionary, https://www.merriam-webster.com,
accessed online January 20, 2025].

* Copyright: the legal right to control the production and selling of a book,
play, movie, photograph, or piece of music [Cambridge Dictionary,
https://dictionary.cambridge.org/us/ accessed online January 20, 2025].

* Copyright is quite a technical issue. Meaning and laws depend on Country

*Same applies to research material

Re-using a very small part of a copyrighted object (as | do in this page) for
no-profit / education purposes is in most cases ethically sound
Notice the citation: an entry of a dictionary is unambiguous
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Licenses

All digital objects go with a license (like a computer app)

* Some electric cars go with a software license too!!!

A license is a set of permissions and restrictions to the use / reproduction / diffusion /
resale of the object

Most journal/conference articles are copyrighted by the publisher

In USA and UK, the copyright of the work done by gov employees belongs to the
government (Crown copyright, or US Gov copyright)

* No copyright transfer to a publisher
Open access is a major trend in research funded by the European Community. Either:
* The articles are published with open-access license

* The author/institution retains the license
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The Creative Commons licenses

A major trend in Europe

* The Creative Commons copyright licenses and tools forge a balance inside
the traditional “all rights reserved” setting that copyright law creates.

e Our tools give everyone from individual creators to large companies and
institutions a simple, standardized way to grant copyright permissions to
their creative work.

 The combination of our tools and our users is a vast and growing digital
commons, a pool of content that can be copied, distributed, edited,
remixed, and built upon, all within the boundaries of copyright law.

ltems reproduced verbatim from: https://creativecommons.org/licenses/, accessed March 20, 2019
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https://creativecommons.org/licenses/

s/, accessed March 21, 2019

s.org/license

ommon

Pictures reproduced from: https://creativec

most permissive

most restrictive

1

v

The Creative Commons licenses

O) beains,
©_ 0
©. 00O
© 08

©
@000

® G

@080

@ this symbol often found
on Wikimedia is not CC

@ Creative Commons license

0 / PD —> Public Domain, no copyright

@ By —> Give credit to the author

@ Share Alike —> License propagates to
derivatives

@ No Derivatives —> Don’t re-use to create
new documents

@ @ @ Non Commercial —> No profit.

Also apples to derivatives

Watch the funny video
https://creativecommons.org/about/videos/creative-commons-kiwi/
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https://creativecommons.org/licenses/

More about the ND attribute (simple)

Be free, under

of Paradoxes

S. B. Smart

[©Nolel

Do not create

The Book conditions

Henry Jekyll, Triangles
(p.3.14)

a new book
built upon this

Humor: names are from “Strange Case of Dr Jekyll
and Mr Hyde,” novella by Robert L. Stevenson

The Book
of Nonsenses

Eduard Hyde

Fig. 2.718: Penrose triangle

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum
dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui
officia deserunt mollit anim id est laborum

Dr Jekill must cite
e At least, the author
* Better, the full book
(read the license)

Penrose triangle, By Tobias R. Metoc. Own work, August2007, Public Domain.

Ul
o)

https://en.wikipedia.org/wiki/Penrose_triangle#/media/File:Penrose-dreieck.svg



Excerpt from the Creative Commons FAQ, Jan 27, 2021

CC BY Creative Commons

More About the ND Attribute (technical)

@ Reproducing a small excerpt is no violation of the ND restriction @

Can | reuse an excerpt of a larger work that is licensed with the NoDerivs restriction?

The NoDerivs licenses (BY-ND and BY-NC-ND) prohibit re-users from creating adaptations. What constitutes an adaptation,
otherwise known as a derivative work, varies slightly based on the law of the relevant jurisdiction.

Incorporating an unaltered excerpt from an ND-licensed work into a larger work only creates an adaptation if the larger work can
be said to be built upon and derived from the work from which the excerpt was taken. Generally, no derivative work is made of
the original from which the excerpt was taken when the excerpt is used to illuminate an idea or provide an example in another
larger work. Instead, only the reproduction right of the original copyright holder is being exercised by person reusing the excerpt.
All CC licenses grant the right to reproduce a CC-licensed work for noncommercial purposes (at a minimum). For example, a
person could make copies of one chapter of an ND-licensed book and not be in violation of the license so long as other conditions
of the license are met.

There are exceptions to that general rule, however, when the excerpts are combined with other material in a way that creates
some new version of the original from which the excerpt is taken. For example, if a portion of a song was used as part of a new
song, that may rise to the level of creating an adaptation of the original song, even though only a portion of it was used and even
if that portion was used as-is.

Excerpt from Brigitte Vézina, Why Further, our FAQ clarifies that, generally, no derivative work is made of the original from which an excerpt is

Sharing Academic Publication Under

“No Derivatives” licenses is Misguided,  taken when the portion is used to illustrate an idea or provide an example in another larger work. This is solely

Post on the Creative Commons Blog,

April 21, 2020

an act of reproduction, not of improving upon the pre-existing work in a way that could create an adaptation

CC BY Creative Commons, in violation of the ND license.
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Copyright transfer

The author is asked to
* Transfer the copyright to the journal (generally, for free)

* Declare that (s)he has the power of doing it
(as the copyright owner, or on behalf of his/her employer...)

e Usually, the corresponding author signs on behalf of all authors

The copyright
* Applies to the form of the article (text and figures)
e Does not apply to the semantic contents

Exceptions, generally accepted

* A work prepared by a US Government officer or employee as part of
his/her official duty is US Gov copyright —> free access

» Same for Crown copyright (UK)
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Copyright transfer

Bad news
 Now the journal owns the copyright of your article

Re-use of your own work is subject to limitations

Figures may be difficult to manage

2020, you release

Think about one figure often needed
Public domain makes the whole thing more confusing —— > n the public
dotr’:aii i

X

Policy may mitigate the problem A y——

* For example, you may be allowed to re-use your own figures zf;ysrffgrhtthe
provided you write “reprinted with permission of...”

2022
* Domains related to art are fussy, science is more tolerant * you —>

others —>
Good news
* Managing permissions is simple

* The copyright owner is easy to identify and contact



Permissions

 Whenever you use copyrighted material, you must have a permission
* You are in charge of contacting the copyright owner and getting the permission
* The publisher asks for a written document

* The use copyrighted material occurs
e Seldom, in (regular) journal articles and conference proceedings
e Often, in books and review articles

* Sometimes the permission is implied in the copyright policy
* Your own work
* Non-profit use
 Web pages, etc...

* Often free of charge, except
 Whenever there is significant money
e Journals

* The entire process is generally simple and fast
 Companies: routine, managed quickly and efficiently by pros

* Publishers
e Contact the Publisher
* Online platform, like RightsLink
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RightsLink — Get permissions online

The Copyright Clearance Center (CCC) is a private business that helps with the management of copyright
RightsLink is a subpage of CCC.

e Supports Publishers and Authors to get permissions

* Manly intended for science

e Often the publisher asks the author to get permissions there
 Fast and efficient

* You get permissions for your own material
(after transferring the copyright to a publisher)

* Small amount, like figures, should be free of charge
* Not sure it is always the case
* The cost depends on item and target project
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AIP PUBLISHING LICENSE
TERMS AND CONDITIONS

Jul 15, 2019

This Agreement between FEMTO-ST Institute -- Enrico Rubiola ("You") and AIP
Publishing ("AIP Publishing") consists of your license details and the terms and conditions
provided by AIP Publishing and Copyright Clearance Center.

License Number 4630160123981
License date Jul 15, 2019
( Licensed Content Publisher  AIP Publishing
Licensed Content Publication Review of Scientific Instruments
Licensed Content Title On the measurement of frequency and of its sample variance with
high-resolution counters
Licensed Content Author Enrico Rubiola
Licensed Content Date May 1, 2005
Licensed Content Volume 76
L Licensed Content Issue 5 )
(~ Type of Use Book/eBook N\
Requestor type Author (original article)
Format Print and electronic
Portion Figure/Table
Number of figures/tables 2
Title of new article Microwave and Wireless Synthesizers
Publisher of new article Wiley
Author of new article Ulrich L. Rohde, Enrico Rubiola, and Jerry C. Whitaker
Expected publication date of Dec 2019
new article
Estimated size of new article 800
\_ (pages)

FEMTO-ST Institute

Enrico Rubiola

Femto-ST, TF Department, ENSMM
26 Rue de |'Epitaphe

Besancon, 25030

France

Attn: Prof. Enrico Rubiola

Requestor Location

Total 0.00 USD

Terms and Conditions

AIP Publishing -- Terms and Conditions: Permissions Uses

AIP Publishing hereby grants to you the non-exclusive right and license to use and/or distribute
the Material according to the use specified in your order, on a one-time basis, for the specified
term, with a maximum distribution equal to the number that you have ordered. Any links or other
content accompanying the Material are not the subject of this license.

1. You agree to include the following copyright and permission notice with the reproduction of
the Material:"Reprinted from [FULL CITATION], with the permission of AIP Publishing." For

Example of permission
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oot via RightLinks

an article, the credit line and permission notice must be printed on the first page of the
article or book chapter. For photographs, covers, or tables, the notice may appear with the
Material, in a footnote, or in the reference list.

2. If you have licensed reuse of a figure, photograph, cover, or table, it is your responsibility
to ensure that the material is original to AIP Publishing and does not contain the copyright
of another entity, and that the copyright notice of the figure, photograph, cover, or table
does not indicate that it was reprinted by AIP Publishing, with permission, from another
source. Under no circumstances does AIP Publishing purport or intend to grant permission
to reuse material to which it does not hold appropriate rights.

You may not alter or modify the Material in any manner. You may translate the Material into
another language only if you have licensed translation rights. You may not use the Material
for promotional purposes.

3. The foregoing license shall not take effect unless and until AIP Publishing or its agent,
Copyright Clearance Center, receives the Payment in accordance with Copyright Clearance
Center Billing and Payment Terms and Conditions, which are incorporated herein by
reference.

4. AIP Publishing or Copyright Clearance Center may, within two business days of granting
this license, revoke the license for any reason whatsoever, with a full refund payable to
you. Should you violate the terms of this license at any time, AIP Publishing, or Copyright
Clearance Center may revoke the license with no refund to you. Notice of such revocation
will be made using the contact information provided by you. Failure to receive such notice
will not nullify the revocation.

5. AIP Publishing makes no representations or warranties with respect to the Material. You
agree to indemnify and hold harmless AIP Publishing, and their officers, directors,
employees or agents from and against any and all claims arising out of your use of the
Material other than as specifically authorized herein.

6. The permission granted herein is personal to you and is not transferable or assignable
without the prior written permission of AIP Publishing. This license may not be amended
except in a writing signed by the party to be charged.

7. If purchase orders, acknowledgments or check endorsements are issued on any forms
containing terms and conditions which are inconsistent with these provisions, such
inconsistent terms and conditions shall be of no force and effect. This document, including
the CCC Billing and Payment Terms and Conditions, shall be the entire agreement between
the parties relating to the subject matter hereof.

This Agreement shall be governed by and construed in accordance with the laws of the State
of New York. Both parties hereby submit to the jurisdiction of the courts of New York
County for purposes of resolving any disputes that may arise hereunder.

V12

Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the US) or
+1-978-646-2777.

...but | had to pay =535 for a figure
published by a close colleague ®

Target book

Second Edition

Microwave and
ereless
Synthesizers

Theory and Design

Ulrich L. Rohde
Enrico Rubiola
Jerry C. Whitaker

WILEY



Even old style is smooth and fast

October 4, 2007
| Ask Agilent (now Keysight) the permission to use a figure in my book.

| reverse-engineer a product and print my comments on the figure

My request was processed by the Agilent office in Paris

October 8, 2007 Pleage Stafe "USe with peremssyvery
Pojlank Technotogien, 2007 . " bolow eackh

The permission is granted and  gfaphie .

SignEd’ I reCEive it next day Slgned%\)\l ..... S Wf\) .............. Dateé@&@b%ﬁ/gﬁoq
Narcord Supeenser  Fomoce

For all requests, | used a form

proposed by Cambridge

E. Rubiola, Phase noise and frequency stability in oscillators, Cambridge 2008, 2010, 2012, 2014

Target book

Phase Noise and
Frequency Stability
in Oscillators
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Copyright advices

* If you got a grant for your research, be aware of the rules
e Read the copyright transfer (carefully, but quickly)

e Keep a copy in your archive
e Soon or later, you may have to apologize

* Should this happen, make sure that you know what you are
talking about

* Keep all your figures/tables, either
* Clear directory tree (safest, but cumbersome/difficult)

e Asset management app (easier but risky)

* Think 10-20 years ahead

* Will this app be available?
* Will you use the same OS?
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"There is no reason for scientists to make an exclusive free copyright transfer of their work to publishers”64
Alain Schuhl

Interview copyed verbatim from https://www.cnrs.fr/en/cnrsinfo/there-no-reason-scientists-make-exclusive-free-copyright-transfer-their-work-publishers

The CNRS encourages its researchers to apply the rights retention strategy when submitting a manuscript to publishers

What is the rights retention strategy (RRS)?

Alain Schuhl: Scientists own their work, so there is no reason for them to make an exclusive free
copyright transfer to a publisher, which denies them the right to reuse their own publications. The
rights retention strategy makes it possible for researchers to release the accepted author
manuscript (AAM) of their work for immediate open access in an open archive. This also includes
AAMs of articles published in subscription journals. This strategy means immediate open access is
now possible without paying publication charges—misleadingly known as article processing
charges or APCs.

What is the framework for the application of this strategy?

A. S.: The rights retention strategy is driven and promoted by the members of cOAlition S
(including the French National Research Agency - ANR - and Horizon Europe, Europe’s research
framework program), a consortium of national research agencies and funders that developed Plan
S1. It is mandatory for any project funded as part of the ANR's Action Plan for 2022 and or by
Horizon Europe to apply this strategy to all publications in all journals, whether these are
subscription, hybrid or full open access journals. The CNRS is calling for the application of this
strategy, which goes further than the Law for a Digital Republic on two levels. Firstly, it represents
progress in saving time because it removes the embargo period, which can vary from six to twelve
months depending on the discipline involved. Secondly, it represents geographical progress,
because its international dimension makes it possible to leave behind the purely French
framework set by the Law for a Digital Republic.

How should the rights retention strategy be implemented?

A.S.: ltis a simple process. Authors only need to add the 'CC-BY 4.0' reference to their
manuscripts along with the URL link describing the CC-BY license they select. When submitting the
manuscript, authors should inform the publisher of this and can use model sentences to do so that
are provided in the implementation guide published by the Committee for Open Science's
Publications College. The last step is to share the manuscript online in an open archive - in this
case HAL2 . All these steps need to be repeated for each version of the manuscript right up to the
AAM.

Why is this strategy called 'stratégie de non-cession des droits d’auteur’ in French?

A. S.: The English term 'rights retention strategy' was translated into French as 'stratégie de non-
cession des droits', literally 'non-transfer of rights strategy'. The exact full wording would need to
be: 'strategy of non-exclusive transfer of rights to a publisher'. By putting a CC-BY license on all
their manuscripts up to the AAM from the word go, authors can prevent their publication from
being completely taken over by a publisher. This is why it is called a 'rights retention' strategy in
English because all the rights are not transferred exclusively to a publisher. But putting a CC-BY
license on an AAM actually corresponds to a 'strategy to open up the rights' because researchers
who do so no longer have to authorise others to translate or disseminate their publications and so
on. Moreover, authors will be able to freely re-use their own texts, graphics and other content for
teaching purposes or any forms of communication, which is impossible when all the rights are
transferred to a publisher.

What would you say to researchers who are afraid of how their publisher might react?

A. S.: Indeed, publishers' responses to this strategy have been ambiguous. Either they have
redirected authors applying this strategy to another journal which has a required publication fee
or they have demanded that researchers remove their AAM from the open archive where they
deposited it (which is impossible) among other attempts to confuse scientists. If you are faced
with this kind of situation, cOAlition S invites you to change journals and at least 'name and shame'
those concerned.Que reste-t-il a accomplir pour la science ouverte ?

What still needs to be achieved in terms of open science?

A. S.: By advocating the implementation of the rights retention strategy, our aim is to facilitate the
development of immediate open access to accepted author manuscripts. The next step is to
develop immediate open access to 'versions of record' (VoR) or 'publisher-edited PDFs'. Therefore,
we still need to continue working on the development of the so-called 'diamond' scientific
publishing in all disciplines. This enables immediate open access publishing without requiring the
payment of an APC. This form of publishing can only exist on a long-term basis with the support of
public institutions. Until it becomes generalized, the CNRS's message is clear: authors should opt
for subscription journals, avoid paying APCs, apply the rights retention strategy and above all
should deposit their author- accepted manuscripts on HAL.


https://creativecommons.org/licenses/by/4.0/
https://www.ouvrirlascience.fr/implementing-the-rights-retention-strategy-for-scientific-publications/
https://www.coalition-s.org/rights-retention-strategy/
https://www.cnrs.fr/en/cnrsinfo/there-no-reason-scientists-make-exclusive-free-copyright-transfer-their-work-publishers

Plagiarism

Plagiarism and copyright infringement are not the same thing
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Plagiarism

* Definition:
the use of somebody else’s material (ideas, results, or just text
and figures) without mentioning clearly author/source.

* One of the worst sins a researcher may commit
(the sin of fake results is worse)

* Consequences
e Ethical —> ban from a community or institution (likely)
e Legal —> being sued (seldom)

e Accusation may break a career, even if innocence is proved
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Self plagiarism

* Self plagiarism is the reuse of one’s own material already
published (without proper citation)
* Improper term, applies also to properly cited material
* Increases the number of publications without producing science
 Somewhat inevitable under the pressure of modern world
* There are rules for the amount of reuse

* Reuse often allowed/encouraged
* Publish parts of your own PhD thesis (may be mandatory)
* Conference abstracts (Bok of abstracts, only for participants)
* Invited conference
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Plagiarism detection

 Computers used to detect have
* No common sense
* No knowledge of laws
* Humans make decisions
* A recent lucrative service
* Routinely used in universities to check on home assignments

* Spreading in journals and conferences

* Pressure to spend money
* On journals, to keep the level high

* On authors, check your manuscript before submitting
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Phase-Noise and Amplitude-Noise Measurement
of DACs and DDSs

Claudio E. CalossoV, And

Carolina Cdrdenas Olaya" and Enrico Rubiola? v

V [Physics Metrology Division
Istituto Nazionale di Ricerca Metrologica INRiM, Torino, Italy.
e-mail: c.calosso@inrim.i
3IFEMTO-ST Institute, Dept. of Time and Frequency,
Université de Bourgogne and Franche-Comté (UBFC), and CNRS.
ENSMM site, 26 Rue & I’Epitaphe, Besangon, France.
e-mail: rubiola@femtotst.fr. Home page http:/rubiola.org.

Abstract—This article proposes J method forr:llle measu: nt
of Phase Noise (PN) and Amplitude Noise (AN) of Digital-to-
Analog Converters and Direct Digital Synﬁsiurs. The main
virtues of our method are (1) owing to RF lamplification of the
noise sidebands, the noise specs of the PN analyzer are relaxed
by a factor of at least 20 dB, with respect to the noise of
the device under test, and (2) the capability to measure AN
using a phase noise analyzer, with no need for the analyzer
to feature AN measurements. An obvious variant enables the
same measurements using only an AN analyzer (i.e., a power-
detector diode followed by a FFT analyzer), with no need for
PN measurement capability. Exploiting the device-under-test’s
internal amplitude and phase control, there is no need for
external line stretcher and variable attenuators. In one case
(AD9144), we observed a flicker PN on 8 decades of frequency,
with a discrepancy within £1 dB with respect to the exact 1/f
slope over 7 decades.

This summary is an early draft of a larger article that will be
submit for the 2019 IFCS Special Issue of the IEEE Transact.
on UFFC.

I. INTRODUCTION

As a matter of fact, in virtually all domains of RF technol-
ogy there is a major effort to replace traditional RF circuits
with digital electronics. Because input and output remain
analog, the noise at the interface between analog and digital
is a limiting factor. In this context, we focus on the amplitude
noise (AN) and on the phase noise (PN) of Digital-to-Analog
Converters (DAC) and Direct Digital Synthesizers (DDS). This
is crucial in all domains relying on the availability of spectrally
pure sinusoidal signals.

Going through numerous data sheets of DACs and DDSs,
we see that PN is generally documented only through exam-
ples. There is no scaling rule to predict the PN at different
amplitude and frequency, and it often difficult to divide the
device’s PN from the contribution of the reference oscillator
and of the phase noise analyzer. Furthermore, we have never
seen the AN documented in DAC and DDS data sheets.

Interestingly, modern high-speed telecom-oriented DACs
have an internal NCO, which makes them very similar to
the DDS. Thus we refer to the DAC, implying that same
measurements can be also done on a DDS.

Our method derives from [1], with the addition of a RF
amplifier to amplify the noise sidebands after attenuating or
suppressing the carrier. However, instead of seeking for the
maximum carrier rejection as in [2], [3], we leave a controlled
amount of carrier, as proposed in [4]. Depending on the phase
relationships between input carrier and residual carrier, there
results AN and PN amplification, or AN/PN and PN/AN
conversion and amplification. The output signal is suitable to
the measurement with all-digital PN analyzers [5], [6], or with
a simple amplitude-noise measurement scheme [7].

II. METHOD

This article proposes a method to measure AN and PN of
DACs using a phase noise analyzer, with no need for the
analyzer to feature AN measurement. The method is shown
on Fig. 1.

Let V; = Ve 391 and Vy = Vpe®2ti%2 the two DAC
outputs in complex-vector notation. First, we adjust the phases
of the two DACs for the outputs to be eql and opposite, but
for a small amplitude factor +7)/2. The lsignals at the output
of the coupler are
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rg‘lg, 1. Block diagram of the method for the measurement 041 AN and PN of
DACs and DDSs.
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Fig. 2. Example of AM and PM measurement (two sections of a AD9144 at
125 MHz output frequency, 1 GSa/s pling freq y). Take away 3 dB
for the noise of one DAC.

It can be proved that, for small oy, a2, @1, @2 and 7, the
power spectral density Sy (f) of the phase ﬂuctuatiod Y at
the A output, versus the ¥ output taken as the reference, is

Se(f) = #[sﬂ(f) +Sa(f) 3

Similarly, setting the two signals equal and opposite, but for
a small angle #, so that the residual carrier is in quadrature
with the inputs

Viases _% (Vznﬂ/"’ N vln-i”/'-’) @
for small o, a2, @1, @2 and 6, it holds that

Self) = g3 Sua () + Saa () )

PN amplification (AN-to-PN conversion and amplification)
is inherent in the method. It relaxes the noise specs of the PN
analyzer by a factor of 1/ (or 1/6), which is of 20-30 dB,
with respect to the noise of the device under test.

III. EXPERIMENTS AND RESULTS

Using the scheme of Figure 1, we compare two sections
of an AD9144, each consisting of a NCO and a DAC (two
unused DACs remain, one per NCO). To this extent, the
experiment is equivalent to comparing two independent DDSs.
The ‘Computer & FPGA’ block is a ZC706 board, which sends
data via a JESD204B interface. The speed is needed only for
the amplitude, phase and frequency are static and set once.
The phase-noise analyzer is a Microsemi 5125A.

The DAC output is +2 dBm at 125 MHz, sampled at |
GSa/s. Each DAC is followed by a 250 MHz low pass filter.
The directional coupler is based on a transformer network, like
most off similar dcvfcs in the HF-VHF bands.

The amplifier has la gajn of 40 dB, a noise figure of about
3 dB, and a bandwidth of| 1.5 GHz. We set the two outputs as
described, with a carrier suppression of 30 dB. Values between

20 dB and 40 dB give the same results, but require to change
the amplifier gain in order to matchdhe 5125A’s input range.

Figure 2 shows the results. The /flicker phase noise is of
—104 dBrad?/Hz extrapolated to 1 Hz, fitting thé 1/ f model
from 1 Hz to 2 kHz. The flicker amplitude noise is of —~110
dBrad?/Hz extrapolated to 1 Hz, fitting the 1/f model from 1
Hz to 10 kHz. All values are for two converters, thus the noise
contribution of each DAC is 3 dB lower. There is a possible
interaction between AM and PM noise in the region between
10 kHz and 1 MHz, under investigation. The white noise floor
is not clearly visble on Fig. 2, but we can infer a value close
to —160 dB1/Hz for both AM and PM.
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* Kind of “police” keeps the world safe

* The system is new, and too zealous
 Computers do well the first part of the job
* Humans needed

* Ethics/moral is not the same across cultures
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Q: Can | reproduce a figure in my thesis?

* The general case is a complex legal issue, beyond my understanding
* Assume that you act in good faith, with limited time and resources

* Plagiarism
* Dangerous

* An examiner may identify the picture on the spot
* Be aware of possible automated check, before/after defense

* The exact citation keeps you fully safe

Example: Fig. 2.718 from A. B. Normal®*, The Full Directory of Transcendental
Numbers, Prank Editions, Wonderland, 44 BC, ISBN 978-1234567890* *

e Copyright infringement
* Figures from your own articles are generally allowed (read the policy)
* Being sued is unlikely, but may happen.
* What if your thesis has a financial impact, or a major scientific impact?

* Simple-minded people can claim ignorance, not PhD graduates

whose the brain was. A. B. Normal, he answers. trailing O does not follow the error-control rule

* In the movie “Young Frankenstein,” dr F asks Igor *This is not a valid ISBN, at least because the
You idiot! says dr F, this is an abnormal brain.
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Suggested readings
AN APOLOGY FROM THE FORMER ASSOCIATE EDITOR

Daniel V. Schroeder

Quotations from the text
American J Physics 85(6), 2017

...l just never understood that the
criterion for accepting a paper
should be not whether other readers

See also
David P. Jackson, Editor, Appropriate journal will use it, but whether other
use in the modern age Am J Phys 84(5), 2016 authors will cite it.

...AJP should expect its authors to
cite as many other AJP papers as
possible—relevant or not...

Sadly, the world goes fast in this direction
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The Pareto distribution

Vilfredo Federico Damaso Pareto, 1848-1923. Italian engineer,
sociologist, economist, political scientist, and philosopher
Graduated in 1870 at the Politecnico di Torino

The Pareto principle (also known as the 80-20 rule, the law of the
vital few) states that, for many events, roughly 80% of the effects
come from 20% of the causes. May be applied recursively

In a Company

80% of profits come from 20% of its customers
80% of complaints come from 20% of its customers
80% of profits come from 20% of the manpower
80% of a sales come from 20% of its products

80% of a sales are made by 20% of its sales staff
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Motivations, requirements and challenges

* Breakthroughs and major innovations
* Made by a small number of people
e Sometimes with small resources (example, STM)
e Escape from evaluation
e Detected only if in the appropriate eco-system

* Far more numerous are lower-rank discoveries

e Bricks of wealth
e Boost the economy

* Give relief from the miseries of human life (...Sir F.

Bacon)

* Civilization / social aggregation
* Long term strategy

* Management of collective resources (brains and
money)
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* Match social needs, brainpower and financial power
* Select and manage financial proposals
* Hire the right people at the right place
e Career management

* The variety of academia
* Brilliant people carrying on serious & useful research

* Smart scientists made useless by the hypertrophic
community

* Folks disconnected from the reality
(CF the satiric “Visit to Lagado Academy” by J. Swift)
e Practical need of research evaluation
e Laboratories
* Individual researchers

* Journals and conferences where researchers
communicate



ISl Impact Factor (IF)

S| = Institute of Scientific Information (Thompson Reuters)

. no of articles published in years [Y — 2,Y — 1], cited in Y

no of citable articles published in years |[Y — 2,Y — 1]

The IF is a rank index for journals
IF = average no. of cited articles in 2 years
© Thompson Reuters
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Google-like PageRank (PR and PRw)

* Google weights the hits with a score associated to the hit origin
* Journals cited many times by prestigious journals increase their prestige
* After iterations from one journal to the other, a stable solution is
reached which reflects the prestige of journals.
PR is calculated in this way
* Weighted algorithm. The transfer of prestige from one journal to the

other is modulated by a weight w.
PRw is calculated in this way

e Another indicator is
Y = [ISIIF] x PRw

There is a serious mathematical approach underneath. 2
See J. Bollen & al., Journal Status, pdgEHﬂl'II'I
Scientometrics 69(3), Dec.2006. Also arXiv:cs.GL/0601030 @@®® Felipe Micaroni Lall
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https://commons.wikimedia.org/wiki/File:PageRank-hi-res.png?uselang=en

Magazines usually don’t have IF

ANNALS OF

IMPROBABLY.
RESEARCH 45

& Ice Cream

Special Issue

72"~ Ice Cream Cryotherapy
InterdependentIce Cream Cones
Chocolate vs. Vanilla Environmental Impact

Example

* Serious magazine
* Ig Nobel prize behind

* Achievements that make us laugh, than
think
 Sadly, the Journal of Irreproducible
Results jir.com disappeared
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Comparison of major journals

TOP 10 JOURNALS AS RATED BY DIFFERENT METRICS

Nature 439(16) p.771, Feb 2006

ISI Impact Factor PageRank ( X 103) Y-factor ( X 102)
Rank | Value Journal Value Journal Value Journal
1 52.28 Annu. Rev. Immunol. 16.78 Nature 51.97 Nature
2 37.65 Annu. Rev. Biochem. 16.39 J. Biol. Chem. 48.78 Science
3 36.83 Physiol. Rev. 16.38 Science 19.84 N. Engl. J. Med.
4 35.04  Nature Rev. Mol. Cell Biol. | 14.49  Proc. Natl Acad. Sci. USA | 15.34 Cell
5 34.83 N. Engl. J. Med. 8.41 Phys. Rev. Lett. 14.88  Proc. Natl Acad. Sci. USA
6 30.98 Nature 5.76 Cell 10.62 J. Biol. Chem.
7 30.55 Nature Med. 5.70 N. Engl. J. Med. 8.49 JAMA
8 29.78 Science 4.67 J. Am. Chem. Soc. 7.78 Lancet
9 28.18 Nature Immunol. 446 J. Immunol. 7.56 Nature Genet.
10 2817 Rev. Mod. Phys. 4.28 Appl. Phys. Lett. 6.5 Nature Med.
Keep IF in our mind Y = IFig x PRw

However old this table is, journal rank is = same
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>

popularity

poor &
popular

A possible interpretation of “value”

good &
inaccessible

o~
prestige

Examples:

Telenovelas vs Fermat theorem

Joanne "Jo" K. Rowling vs James Joyce

The Harry Potter series sold 2600 M copies and
translated into 288 languages (2024)

Joyce “opera omnia” arguably contains the largest
number of words, >30 k

Francoise Bourdin (1952-2022) sold 8 M books

(Wikipedia)

Tiny impact on the media

No English/German/Italian/Spanish translation
(checked on Amazon sites, January 2023)

Suiza, Benedicte Belpois’ first roman, 2019

Gallimard collection blanche sold 10 k samples
Folio (pocket) collection followed

German, English and Italian translations

A few prizes

Two more romans followed, both Gallimard collection
blanche
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https://www.jkrowling.com/
https://www.britannica.com/biography/James-Joyce
https://en.wikipedia.org/wiki/Fran%C3%A7oise_Bourdin
http://belpois.net/

cs.GL/0601030
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J. Bollen & al, Journal Status, Scientometrics 69(3), Dec. 2006. Also arX
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Immediacy Index "

The Il is a rank index for journals based on the citations in the same year

= no of cited articles in year Y
~ no of citable articles published in years [Y — 2,Y — 1]

The definition of “citable” depends partially on Thomas Reuters

* Tends to discount the advantage of large journals over small ones

* Frequently issued journals may have an advantage
e An article published early in the year has a better chance of being cited
than one published later in the year.
e Useful for letter-type journals
* Fortnightly publications have higher chance
e Quarterly publications have low Il



Eigenfactor and Article Influence

A rank index for journals available on

http://eigenfactor.org

* Developed by Jevin West and C. Bergstrom at the U of Washington
* Inspired to Google's Page Rank algorithm

* Journals are rated according to the number of citations, with higher
weight of citations from highly ranked journals

 Eigenfactor and Article Influence are calculated by eigenfactor.org

 Eigenfactor scores are intended to give a measure of how likely a journal
is to be used, and are thought to reflect how frequently an average
researcher would access content from that journal

* Eigenfactor is correlated with total citation count for medical journals,
yet provides significantly different information
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SCImago Journal Rank

The SJR indicator is an open access journal metric

* A measure of scientific influence of journals that accounts for both the number of
citations received by a journal and the importance or prestige of the journals where such
citations come from.

* The SJR indicator is a variant of the eigenvector centrality measure used in network
theory (difficult to understand).

* In network theory, importance of a node based on the principle that connections to high-
scoring nodes contribute more

 Similar to the Google PageRank algorithm

* Size-independent indicator and its values order journals by their "average prestige per
article"

* Also available: average citations per document in a 2 year period, computed using the
same formula that journal impact factor
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Journal cited half-life

The median age of the articles that were cited in the JCR year

* Half of a journal's cited articles were published more recently than the cited
half-life

* Example. in JCR 2001 the journal CRT has a cited half-life of 7.0.
The articles published between 1995-2001 (inclusive) account for 50% of all
citations to articles from that journal in 2001

* Only journals cited 100 or more times in the JCR year have a cited half-life

* Intended to assist in the management of archives, rather than to evaluate the
research

* A primary research journal might have a longer cited half-life than a journal that
provides rapid communication of current information

* Copyright © 2011 Thomson Reuters
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Pathologies of the IF

* In 2007, Folia Phoniatrica et Logopaedica (IF = 0.66) published an
editorial that cited all its articles from 2005 to 2006

* Protest against the abuse/misuse of the IF
* |F stepped from 0.66 to 1.44
* FPL was excluded from JCR in 2008-2009

* The article "A short history of SHELX" (Acta Crystallographica A, 2008)
included a sentence that instructs readers to cite the paper
"This paper could serve as a general literature citation when
one or more of the open-source SHELX programs... are used......
e Got viral, > 6,600 citations
(The second most cited article in 2008 had only 28 citations)

* IF(ACA) stepped from 2.051 in 2008 to 49.926 in 2009,
more than Nature (31.434) and Science (28.103)

Schuttea HK, Svec JG (2007). "Reaction of Folia Phoniatrica et Logopaedica on the Current
Trend of Impact Factor Measures". Folia Phoniatrica et Logopaedica 59 (6): 281-285



101

Bibliometrics
2 — Researchers

Express the value, or the influential power of science works as a number



H index, aka Hirsch Number (1)

H is a rank index for individual scientists

A scientist with an
index of H has
published H articles
each cited > H times

citations
>

more than
'h cita_tibns

__,.J;Ei_tations =papers=h

®
D o

first hvpapers papers
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H index, aka Hirsch Number (2) 2

Scientists who published a small number of highly influential articles
might have ridiculously low H index

* Example, Evariste Galois (1811-1832) H =2

* Two articles
e Continuous fraction
* The solution of a polynomial by radicals

* Books have been written about Galois and his articles
* Cryptography, secure transaction on the Internet, High Energy Physics, etc.

Hiring in universities

* The H index is more wisely used as a screening tool, rather than a major
parameter



Enrico on Google Scholar

Google Scholar’s estimation Al > 2020 Meaning
is close to that of IS, (last 5 years)
Citations | 4176 1282  |total citations
H index 31 17 Hirsch number
i10 index 76 32 no of items with

> 110 citations

Sampled January 27, 2025

Profiles can be made "~
(mine is not)

1998 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Science-wide author databases of standardized”
citation indicators

* Contributor: John P. A. loannidis
* Elsevier Data Repository

https://elsevier.digitalcommonsdata.com/datasets/btchxktzyw/1

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000384



G-Index H00

G is another rank index for individual scientists

* Given a set of articles ranked in decreasing order of citations,
G is the largest number such that the top G articles
received (together) at least G2 citations

* Highly correlated with the H-index

e Differs in that the number of citations per article is not
explicit



The effect of a community v

A lesson from Social Sciences and from Game Theory

* Find a community which matches your topics and potential
* Cite systematically their articles

* Inevitably, after a while, they will
* Know you
e Cite your articles

* Larger communities generate higher number of citations
* This has very little to do with good science

* Game theory suggests
e Cooperative behavior pays well if the total resource is not bounded
* People are often aware of this



Inflation H08

No rank index accounts for the no of authors

* Inflation strategy, in a team
* Increase the number of authors per article
* Lower the threshold for co-authorship
 Same work —> more publications per member
* No rank index accounts for the no of authors

* Do the same with colleagues of other labs?

* May work partially
e But there is no boss wo watches on the rules



Read a CV between the lines H0°

* Very often / or never e Different authors/teams
* First author e Same lab

* Corresponding author
 Last author

e Spread of topics

* Number of affiliations, or double
affiliations

* Change job,
* Visiting scientist
* Honorary affiliations * Spread of no of authors

* In your Country
e Abroad

* Invitations

e Just the mention “Invited” at a
conference?

e Also travel & hotel?

* Single-name publications



Elderly professor’s advices .

* Work well, work hard, work on your dreams

* Build your career on a wise long-term strategy
* A strategy based on index numbers does not pay
* The rules of the game change
* In the long run, the weak points of a system are fixed

 Don’t look down at bibliometrics

* Good publication record is necessary
e Research funds
* Permanent positions
* Promotions

Ars longa, vita brevis — ancient Latin proverb
Crafty guys have a short life
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Sponsored Publications,
and Vanity Press



Sponsored publication e

* A project not suitable to regular for-profit publisher

* A book intended to promote a Company/Lab (gift to qualified
customers/guests)

* Proceedings of a small workshop, with too few potential readers
e Catalogue of art exhibits

e Pay a publisher
* Make sure you have a clear contract,
* May go with limited advertisement

* Legitimate and respectable “win-win” business

* Serious self-publishing Companies

* Lulu Press
* Founded in 2002 by Bob Young, co-founder of Red Hat

* CreateSpace
* Trade name of On-Demand Publishing, LLC, owned by Amazon



Example — lulu.com

* Print on demand

e Additional services
 ISBN
* Sell/send to customers
* Ebooks
* Royalty collection
e Royalty-free books
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Example: a book from this course
Royalty-free, I’'m already paid by the university ©

* Royal format (15.6 x 23.4 cm?)
* 300 p, 90 g/m? paper
* Pricing (2022)

* No minimum quantity

* Hardcover $23.25 (co), $18.75 (bw)
* Paperback $15.80 (co), $11.40 (bw)
* Delivers to FR, S30-60 (50 samples)

* Sold by Lulu €41.2 (H), €30.3 (P)

* Royalty free,
e Otherwise, Lulu takes 50% of royalties
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Vanity press

Broadly similar to sponsored * The publisher looks legitimate, but
books e Pushes the author to believe what he/she
wants to

* Target fiction authors having

no access to mainstream * The contract does not follow

publishers * No advertisements, no side services

e The author is asked to * No samples given to the press
“participate” to the cost of * Not proposed to book stores
printing (actually, pay all!) * No copies are sold

* Later, the author is offered to buy the
unsold stock at reduced price

* Before accepting, you may consider
* A printing company
* A self-publishing Company
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A funny case of vanity press

Mr Garamond is a character described in Il pendolo italian edition
di Foucault, a Umberto Eco’s roman (1988)

He owns two publishing Companies

e Garamond (true culture) Umberto
Eco
* Manuzio (vanity press) I[1pendolo

. . diFoucault
Manuzio takes money from incompetent authors to

fuel Garamond, that loses money

Carmina non dant panem — says an ancient Latin proverb
Poetry does pay the bills. Surprised?
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Predatory
Open-Access Journals

The term “predatory open access publishing”
was invented by Jeffrey Beall, who started
the celebrated Beall’s list in 2010
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Predatory open-access journals 2

* |[mitate a scientific journal, but are frauds
* No peer review process, they publish whatever submitted

* Publication charges are paid by authors
* Cheaper than regular OA journals (not always)

* No readership, no impact

* E-mail advertising
e Aggressive, repeated
* Target only potential authors, not readers
e Often offer discounts
* May target the participants of a conference

* Potentially dangerous for your career



Predatory publishers are
corrupting open access

Journals that exploit the author-pays model damage scholarly publishing
and promote unethical behaviour by scientists, argues Jeffrey Beall.

Nature 489, September 2012
SCIENTIFIC LITERACY Ty

THE ABILITYTO
RECOGNIZE

K. D. Kobey et al., Knowledge and
motivations of researchers publishing in
presumed predatory journals: a survey
BMJ Open, March 2019
10.1136/bmjopen-2018-026516

Suggested readings

THE TRUE COST OF
SCIENCE PUBLISHING

Cheap open-access journals raise questions about the
value publishers add for their money.

BY RICHARD VAN NOORDEN

Nature 495, 28 March 2013
DOI 10.1038/495426a
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Predatory Open-Access Journals (1/2
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Copied verbatim from Gina Kolata, New York Times, April 7, 2013 — Please visit the New York Times site and read the original

The scientists who were recruited to appear at a conference called Entomology-2013 thought they
had been selected to make a presentation to the leading professional association of scientists who
study insects.

But they found out the hard way that they were wrong. The prestigious, academically sanctioned
conference they had in mind has a slightly different name: Entomology 2013 (without the hyphen).
The one they had signed up for featured speakers who were recruited by e-mail, not vetted by
leading academics. Those who agreed to appear were later charged a hefty fee for the privilege, and
pretty much anyone who paid got a spot on the podium that could be used to pad a résumé.

“I think we were duped,” one of the scientists wrote in an e-mail to the Entomological Society.

Those scientists had stumbled into a parallel world of pseudo-academia, complete with
prestigiously titled conferences and journals that sponsor them. Many of the journals and meetings
have names that are nearly identical to those of established, well-known publications and events.

Steven Goodman, a dean and professor of medicine at Stanford and the editor of the journal
Clinical Trials, which has its own imitators, called this phenomenon “the dark side of open access,”
the movement to make scholarly publications freely available.

The number of these journals and conferences has exploded in recent years as scientific publishing
has shifted from a traditional business model for professional societies and organizations built
almost entirely on subscription revenues to open access, which relies on authors or their backers to
pay for the publication of papers online, where anyone can read them.

Open access got its start about a decade ago and quickly won widespread acclaim with the advent of
well-regarded, peer-reviewed journals like those published by the Public Library of Science, known
as PLoS. Such articles were listed in databases like PubMed, which is maintained by the National
Library of Medicine, and selected for their quality.

But some researchers are now raising the alarm about what they see as the proliferation of online
journals that will print seemingly anything for a fee. They warn that nonexperts doing online
research will have trouble distinguishing credible research from junk. “Most people don’t know the
journal universe,” Dr. Goodman said. “They will not know from a journal’s title if it is for real or
not.”

Researchers also say that universities are facing new challenges in assessing the résumés of academics.
Are the publications they list in highly competitive journals or ones masquerading as such? And some
academics themselves say they have found it difficult to disentangle themselves from these journals once
they mistakenly agree to serve on their editorial boards.

The phenomenon has caught the attention of Nature, one of the most competitive and well-regarded
scientific journals. In a news report published recently, the journal noted “the rise of questionable
operators” and explored whether it was better to blacklist them or to create a “white list” of those open-
access journals that meet certain standards. Nature included a checklist on “how to perform due
diligence before submitting to a journal or a publisher.”

Jeffrey Beall, a research librarian at the University of Colorado in Denver, has developed his own
blacklist of what he calls “predatory open-access journals.” There were 20 publishers on his list in 2010,
and now there are more than 300. He estimates that there are as many as 4,000 predatory journals
today, at least 25 percent of the total number of open-access journals.

“It’s almost like the word is out,” he said. “This is easy money, very little work, a low barrier start-up.”

Journals on what has become known as “Beall’s list” generally do not post the fees they charge on their
Web sites and may not even inform authors of them until after an article is submitted. They barrage
academics with e-mail invitations to submit articles and to be on editorial boards.

One publisher on Beall’s list, Avens Publishing Group, even sweetened the pot for those who agreed to be
on the editorial board of The Journal of Clinical Trails & Patenting, offering 20 percent of its revenues to
each editor.

One of the most prolific publishers on Beall’s list, Srinubabu Gedela, the director of the Omics Group,
has about 250 journals and charges authors as much as $2,700 per paper. Dr. Gedela, who lists a Ph.D.
from Andhra University in India, says on his Web site that he “learnt to devise wonders in
biotechnology.”

Open-access publishers say that the papers they publish are reviewed and that their businesses are
legitimate and ethical.

“There is no compromise on quality review policy,” Dr. Gedela wrote in an e-mail. “Our team’s hard work
and dedicated services to the scientific community will answer all the baseless and defamatory comments
that have been made about Omics.”


https://archive.nytimes.com/www.nytimes.com/2013/04/08/health/for-scientists-an-exploding-world-of-pseudo-academia.html
https://www.nytimes.com
https://archive.nytimes.com/www.nytimes.com/2013/04/08/health/for-scientists-an-exploding-world-of-pseudo-academia.html
http://www.plos.org/
http://www.nlm.nih.gov/pubs/factsheets/pubmed.html
http://www.nature.com/news/specials/scipublishing/index.html
http://scholarlyoa.com/individual-journals/
http://scholarlyoa.com/individual-journals/
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Copied verbatim from Gina Kolata, New York Times, April 7, 2013 — Please visit the New York Times site and read the original

But some academics say many of these journals’ methods are little different from spam e-mails
offering business deals that are too good to be true.

Paulino Martinez, a doctor in Celaya, Mexico, said he was gullible enough to send two articles in
response to an e-mail invitation he received last year from The Journal of Clinical Case Reports.
They were accepted. Then came a bill saying he owed $2,900. He was shocked, having had no idea
there was a fee for publishing. He asked to withdraw the papers, but they were published anyway.

“I am a doctor in a hospital in the province of Mexico, and I don’t have the amount they requested,”
Dr. Martinez said. The journal offered to reduce his bill to $2,600. Finally, after a year and many e-
mails and a phone call, the journal forgave the money it claimed he owed.

Some professors listed on the Web sites of journals on Beall’s list, and the associated conferences,
say they made a big mistake getting involved with the journals and cannot seem to escape them.

Thomas Price, an associate professor of reproductive endocrinology and fertility at the Duke
University School of Medicine, agreed to be on the editorial board of The Journal of Gynecology &
Obstetrics because he saw the name of a well-respected academic expert on its Web site and wanted
to support open-access journals. He was surprised, though, when the journal repeatedly asked him
to recruit authors and submit his own papers. Mainstream journals do not do this because
researchers ordinarily want to publish their papers in the best journal that will accept them. Dr.
Price, appalled by the request, refused and asked repeatedly over three years to be removed from
the journal’s editorial board. But his name was still there.

“They just don’t pay any attention,” Dr. Price said.

About two years ago, James White, a plant pathologist at Rutgers, accepted an invitation to serve
on the editorial board of a new journal, Plant Pathology & Microbiology, not realizing the nature of
the journal. Meanwhile, his name, photograph and résumé were on the journal’s Web site. Then he
learned that he was listed as an organizer and speaker on a Web site advertising Entomology-2013.

“I am not even an entomologist,” he said.

He thinks the publisher of the plant journal, which also sponsored the entomology conference, — just
pasted his name, photograph and résumé onto the conference Web site. At this point, he said, outraged
that the conference and journal were “using a person’s credentials to rip off other unaware scientists,”
Dr. White asked that his name be removed from the journal and the conference.

Weeks went by and nothing happened, he said. Last Monday, in response to this reporter’s e-mail to the
conference organizers, Jessica Lincy, who said only that she was a conference member, wrote to explain
that the conference had “technical problems” removing Dr. White’s name. On Tuesday, his name was
gone. But it remained on the Web site of the journal.

Dr. Gedela, the publisher of the journals and sponsor of the conference, said in an e-mail on Thursday
that Dr. Price and Dr. White’s names remained on the Web sites “because of communication gap
between the EB member and the editorial assistant,” referring to editorial board members. That day,
their names were gone from the journals’ Web sites.

“I really should have known better,” Dr. White said of his editorial board membership, adding that he
did not fully realize how the publishing world had changed. “It seems like the Wild West now.”

This article has been revised to reflect the following correction:
Correction: April 9, 2013

An article on Monday about questionable scientific journals and conferences misstated the name of a city
in Mexico that is home to a doctor who sent articles to a pseudo-academic journal. It is Celaya, not
Ceyala.

This article has been revised to reflect the following correction:
Correction: April 10, 20130
An article on Monday about questionable scientific journals and conferences erroneously included one

publishing company among those on a list of “predatory open-access journals,” known as Beall’s list.
Although Dove Press was on the list in 2012, it has since been removed.


https://archive.nytimes.com/www.nytimes.com/2013/04/08/health/for-scientists-an-exploding-world-of-pseudo-academia.html
https://www.nytimes.com
https://archive.nytimes.com/www.nytimes.com/2013/04/08/health/for-scientists-an-exploding-world-of-pseudo-academia.html
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International Journal of Research in Engineering  EXam P le

and Science

International Journal of Research in Engineering and Science (IJRES) is an
open access peer-reviewed international forum for scientists involved in
research to publish quality and refereed papers.

Papers reporting original research or experimentally proved review work are
welcome. Papers for publication are selected through peer review to ensure
originality, relevance, and readability. The journal ensures a wide indexing
policy to make published papers highly visible to the scientific community.

e Peer-Reviewed Multi-disciplinary Journal

they don’t check anything >° Strict Policy against Plagiarism

Fast Track|Publication within 48 Hours
Notification for Review within 24 Hours of Paper Submission
Nominal Fee for Professional Research Services

Uidance to Enhance the Quality of Research

The Journal has an ISSN No: 2320-9364 with[lmpact Factor of 5.541(SJIF). ]

Journal Indexing:

The journal is indexed with leading International Indexing agencies like Index
Medicus, Google Scholar, Pubmed, Open J-Gate, IIFS, Citefactor, DJOF, DRIJI,
Eyesource etc.
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Example

International Organization of HIST OF JOURNALS Impact Factor Call For Paper: Important Dates

Scientific Research (IOSR) IOSR Journal of Computer Engineering : 3.712 Submission last date: 15th February 2020

IOSR Journal of Electrical and Electronics Engineering : 3.26 Acknowledgment: Within 24 hrs

IOSR J | of Ph d Biological Sci :3.83
otrnal ol Fharmacy and Blologleal Seience Acceptance Notification: After 10 days

IOSR Journal of Nursing and Health Science : 4.59
IOSR Journal of Mechanical and Civil Engineering : 3.781 Sl e 25thiEsbruany 2020

IOSR Journal of Electronics and Communication

IOSR Journals got 9th Ranking by AQCJ (African Quality Engineering: 3.12
Center for Journals) - Top 10 Journals Ranking.

IOSR Journal of Dental and Medical Sciences : 5.164 ,‘/Q
IOSR Journal of Agriculture and Veterinary Science : 3.26 q/g
IOSR Journal of VLSI and Signal Processing : 2.82 f))Q '

IOSR Journal on Mobile Computing & Application : 3.17
IOSR Journal of Sports and Physical Education : 2.97 ’bQ
IOSR Journal of Polymer and Textile Engineering : 2.86 6\
IOSR Journal of Humanities and Social Science : 4.621 - Qe

IOSR Journal of Research & Method in Education : 3.23 Q
IOSR Journal of Applied Geology and Geophysics : 2.97 \\(

(\‘e( ° IOSR Journal of Environmental Science, Toxicology and Food e‘((\’b
Ce Technology : 3.462
IOSR Journal of Mathematics : 3.97
P&(’\Ca‘\ IOSR Journal of Business and Management : 3.52
IOSR Journal of Applied Physics : 3.15



Engineering and Applied Sciences
ISSN Online: 2575-1468 ISSN Print: 2575-2022

v Open-access (OA) Journal Vv Publish Papers in 90 Days

Dear Enquebecq, R; Graton, O; Fouvry, S;..., . \S a(t\C\er do \N\
. g write thing ©

Hope you're having a good day. \Ne di no

We have learnt about your research paper under the title of "Effect of Fretting Wear of Connectors Regarding Phase

Noise of RF Signal: Influence of Sliding Amplitude and Gold Coating Thickness", which has been published in 2017

63RD IEEE HOLM CONFERENCE ON ELECTRICAL CONTACTS, and the topic of the paper has impressed us a lot.

Due to your rich research experience and excellent academic accomplishments, we will feel honored if you could
contribute articles to our journal and join us as one of the Editorial Board Members/Reviewers.

With the aim to advance the development of the academic community,
Engineering and Applied Sciences can make specialists in the related fields
closer to the latest scientific research. Given the advance, novelty, and potential
Contributing Your extensive application of your research results, we would like to invite you to
Unpublished Manuscripts send other unpublished works of relevant fields to the journal. Further
research findings on the topic of this article are also warmly welcomed.
Please refer to the link below to get more information:
http://www.easjournal.net/submission/wbuhU




Dear Scholar,

It is with great pleasure that we welcome you to attend the “4th International
Conference on Photonics Research” which will be held on April 22-28, 2022 in the
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Hope you are doing well.

American Journal of Engineering, Science and Technology is glad to announce the

Convention Centre of the Liberty Hotels Lykia /Oludeniz in Mugla, Turkey.

Interphotonics 2022 intends to be a global forum for researchers and engineers to
present and discuss recent innovations and new techniques in Photonics Research.
In addition to scientific seminars, a wide range of social programs including

boat cruises and visits to historical places will be available.

The Organizing Committee also encourages companies and institutions to showcase
their modern products and equipment in the conference area.

Further information is available on our conference web site.

Specific questions concerning further information can be sent by e-mail to:
chair@interphotonics.org

We are looking forward to meeting you at Interphotonics 2022

With our best regards,

Chair

Prof. Dr. Ersin Kayahan (Kocaeli University, Turkey)

Abstract Submission deadline: January 20, 2022

Upcoming Volume 14, 2021. We are thankful to all the previous authors and hope you
will continue your support to our journal in the future. We kindly invite you for
manuscript submission for the upcoming issue. We would be grateful if you consider
the proposal and submit your manuscript to the issue and make it successful.

For information about the previous issues, please visit: http://journalsonline.org
/american-journal-of-engineering-science-and-technology/

Submission Formats: Research Articles, Review Articles, Case Reports, Short
communications, etc.

Kindly attach your manuscript directly to this email submitpaper@journalsonline.org

Important Information:

Submission Link: http://journalsonline.org/article-submission.php

Processing time: 2-3 weeks

Deadline for Submission: January 30, 2022

| appreciate your attention to this matter and look forward to your response.

Best Regards,
Prof. White
Editor-in-Chief- AJEST



Intentionally addressed to idiotsonly ™%

From: International Journal of Statistical Analysis editor@ijstatistics.info &* ,b(/
Subject: [UFC : SPAM BAS]Request to contribute a manuscript to the "International Journal of Statistical Analysis" (9 {
Date: 25 January 2020 at 18:05

To: rubiola@femto-st.fr Q}\cj \\{&"

Dear. Professor,

Glories wishes from Olive M...!

This mail is to request you to submit a manuscript to the "International Journal of Statistical Analysis", we
accept any kind of manuscript.

Therefore, I'm asking for your contribution in order for the better growth of the journal, we'll be grateful if
you submit a manuscript.

Thank you for taking the time to look into this matter. I hope to hear from you soon. Have a nice day ahead.

Regards,

Olive Matthew

Editorial Manager

International Journal of Statistical Analysis
USA

If you answer, you reveal that you are simple minded



Decency please!!! 0

Browsing, you may find thinks like this

American Journal of Modern Physics

2013; 2(5): 255-263

Published online August 20, 2013 (http://www.sciencepublishinggroup.com/j/ajmp)
doi: 10.11648/j.aymp.20130205.14

SciencePG

Science Publishing Group

Modification of Einstein's E= mc?to E =émc2

L. Marek-Crnjac

Technical School Center, Maribor, Slovenia

Email address:
leila.marek@guest.arnes.si

To cite this article: Google Chrome
, : : . 1
L. Marek-Crnjac. Modification of Einstein's E= mc*to E = o mc’. American Journal of Modern Physicy.

Vol. 2, No. 5, 2013, pp. 255-263. doi: 10.11648/j.aymp.20130205.14



Still not convinced?

Book found on amazon.com

American Journal of Applied Mathematics e

2014; 2(4): 111-126 J. Dorj, Scientific Evidence of

Published online August 10, 2014 (http://www.sciencepublishinggroup.com/j/ajam) \ the Law of Karma, 2" ed,

doi: 10.11648/j.2jam.20140204.12 _ M g — Createspace Independent

ISSN: 2330-0043 (Print); ISSN: 2330-006X (Online) Publishing Platform 2016,
ISBN 978-1540856586

Mathematical proof of the Law of Karma -

Jargal Dorj

Director of ONCH-USA.co, 5650 N. Kenmore ave, Chicago, IL 60660, USA

Email address:
jargaldorj@yahoo.com BUDDHISM AND SCIENCE:

SCIENTIFIC EVIDENCE
OF THE LAW OF KARMA
/

To cite this article:
Jargal Dorj. Mathematical Proof of the Law of Karma. American Journal of Applied Mathematics. Vol. 2, No. 4, 2014, pp. 111-126.
doi: 10.11648/j.ajam.20140204.12

Abstracts: [The Buddhist teachings assume that all living creatures obey the Law of Karma.) Till this day not only
ordinary people — but even scientists still do not believe and accept this fact and this 1s the main reason why some people

say the Buddhist religion makes people simpleminded and some religions say the Buddhist religion is misleading. This is
related to the absence of a scientific verification for the Law of Karma. The existence of the Law of Karma will be proved
and verified in this article using the mathmatical Set Theory. The incomprehension of the “Self” and its emptiness is
described in the Buddhist teachings as ignorant. Herewith we shall explain the theory of the “Self’ and its emptiness
founded on the possession of the body and mind using the mathematical Set Theory. By reading this article the reader will
comprehend the “Self” and its emptiness and overcome this ignorance.

130



131

Books Publish About News Contact |ntech0pen Author Panel Sign in

& 4 Q.

Jarsny Barandef fools poly tachnique, e BY-5A 2

Gérard Mourou Yoshinori Ohsumi Harold W. Kroto Niklaus
2018 NOBEL WINNER 2016 NOBEL WINNER 1996 NOBEL WINNER Zimmermann

2014-2017 Top 1% worlds

Patchwork of screenshot parts, taken from the IntechOpen web site

most cited researcher

Publication charges 10 kGPB +VAT for a 130-300 page book, 1.4 kGPB for a chapter of an edited book
Compare pricing to Cambrdge University Press OA books



https://www.intechopen.com/

arXi1v:2107.14191v1 [quant-ph] 29 Jul 2021

Warning!!!

Ontology in quantum mechanics
() EE

Gerard 't Hooft

Faculty of Science, Institute for Theoretical Physics,
Utrecht University,
Princetonplein 5, 3584 CC Utrecht,
The Netherlands

e-mail: g.thooft@uu.nl
internet: http://www.staff.science.uu.nl/ "hooft101/

Abstract

It is suspected that the quantum evolution equations describing the micro-world
as we know it are of a special kind that allows transformations to a special set of
basis states in Hilbert space, such that, in this basis, the evolution is given by ele-
ments of the permutation group. This would restore an ontological interpretation.
It is shown how, at low energies per particle degree of freedom, almost any quantum
system allows for such a transformation. This contradicts Bell’s theorem, and we
emphasise why some of the assumptions made by Bell to prove his theorem cannot
hold for the models studied here. We speculate how an approach of this kind may
become helpful in isolating the most likely version of the Standard Model, combined
with General Relativity. A link is suggested with black hole physics.

Keywords: foundations quantum mechanics, fast variables, cellular automaton,
classical/quantum evolution laws, Stern-Gerlach experiment, Bell’s theorem, free
will, Standard Model, anti-vacuum state.
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Gerardus 't Hooft, Nobel Prize in Physics 1999
“for elucidating the quantum structure of
electroweak interactions in physics”

Is this just a misuse of CC BY to pretend publishing quality?
https://www.intechopen.com/chapters/78365

Books Book Series Journals Publish About News r“’

Home > Books > Topics on Quantum Information Science

6 OPEN ACCESS PEER-REVIEWED CHAPTER

Ontology in Quantum Mechanics

WRITTEN BY
Gerard 't Hooft O(\S\'
et
:@ Gerard’t.Ho¢.>ft o O‘-\\q
Nobel Prize in Physics in 1999

Reviewed: August 9th, 2021, Published: September 1st, 2021

DOI: 10.5772/intechopen.99852
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Jeffrey Beall

* Professor and librarian of the University of Colorado Denver
* Coined the term Predatory Open Access Publishing
 First identified it as a fraud, and a threaten

* Warned the scientific community
(articles in major journals)

* Maintained the Beall’s List for years (under his true name!)
* Legal threat by OMICS Publishing Group (and others?)

* His web site was removed January 15, 2017

* Fired? Retired? Tired?
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Warning — It happened here

1. A PhD student was asked to submit a manuscript to a special issue of a journal for
a conference
* Perfect timeline, and his talk was mentioned correctly
 His supervisor/co-author received the same email and said yes, we go
* Looking at the web site, it was an obvious predatory journal

2. IntechOpen published two chapters authored by a permanent employee of CNRS

* Tiny no of citations (1+2, as Jan 2023)
e https://www.intechopen.com/chapters/15257 and https://www.intechopen.com/chapters/37716

3. A permanent employee of CNRS proposed an edited book with IntechOpen
 The book was entitled Phase Noise and Jitter, ISBN 978-1-83880-322-3
* He asked to a few of us to propose a chapter
* The case was brought to the Director
* Intech said they had cancelled the project

* Update: Oscillators - Recent Developments (ISBN: 978-1-78985-838-9) was published in June
2019



https://www.intechopen.com/chapters/15257

. . 135
Warnings & advices

* Harmful to your career * Some PJ have headquarters in

. . Switzerland and London to lure
* Predatory journals either

* Sink and change name

* Climb the gray zone towards * Some PJ have (almost)
legitimacy espectable look
* |f you are asked to submit articles
or to be (Associate) Editor * MDPI
* Do as you didn’t exist * Frontiers

* Never answer
* Never show up
* Never complain
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Web resources

e Query about which publishing options are supported by funders
https://journalcheckertool.org/

* Serious Directory of Open Access Journals https://doaj.org/

Predatory Publishing https://predatory-publishing.com/

Scopus
N

Probably phasing out (not updated)
* https://beallslist.net/

e Alist of articles about predatory publisher is here
https://predatory-publishing.com/the-most-cited-papers-on-predatory-publishing-in-2022/



https://journalcheckertool.org/
https://doaj.org/
https://predatory-publishing.com/
https://beallslist.net/
https://predatory-publishing.com/the-most-cited-papers-on-predatory-publishing-in-2022/
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Conferences

In some domains, conferences are more important than journals

Warning: | have no first-hand experience of such cases



Conference 8

* Every year or every other year
* Some, every 5—8 years

* Several / a few session in parallel

* Plenary talks by prestigious scientists

* Exhibitor area, for Companies

* May be preceded by a Tutorial day

* Banquet / Social dinner

 Lab visit / tourist visit

* Side program for accompanying persons



Elderly professor’s recommendations

* Attending a conference costs big €€€
* Take the responsibility of spending it well

 Socialize with colleagues
* Don’t be shy (even if it costs a lot to you)
* Wise senior scientists like talking to youngsters

* Spend time with people relevant to your research

* |dentify them ASAP
e Use a checklist

* Do not gather in a ghetto. Don’t
* All French PhD students on a table
* All people from the same lab sitting together

* Privilege foreigner colleagues
* A network of friends is important for your career
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Lectures, posters and tutorials

e Regular Lecture * Poster session
e 15-20 M * Space and time slot for discussion
e Oftenin alarge room, with coffee, cookies and

* Plenary (invited) lecture

* True invited lecture, full audience (no
division in sessions)

exhibitors
* Generally considered lower rank, vs lecture

ited | * Very few topics are more suitable to poster
Invited lecture than to lecture

* Longer time slot, 3040 M

* Tutorials
* Privileged (begin/end of a session, not ) dod )
last day;, ...) Intended to teac

* Often, “invited” at the speaker’s expense * Lecturers are invited
* Long (1-2 H)

* The day before the conference,
but it may be a full-week course

* Sometimes the leturer waives the conference
registration fees
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Student competition

* Not all conferences
e Separate registration for the competition (free)

* Examining board

* The student presents (1+ authors, but only 1 candidate)
* Usually a poster, but may be a lecture

* Questions and answer

* Decision

* Awards given in plenary session / event
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True peer-review conferences

 Extended abstract

e 2-4 pages, dense 2-column format

( Call for papers ) ( email )
* Online peer-review process
[ Abstract selection ) ( online )
e Scientific committee decides the sessions
. . Organization of sessions :
* Very competitive access to oral sessions el 1) e true meeting

[ i I
Tough selection even for poster sessions (" Book of abstracts )

e Often the abstract are published in a book

[ The conference event ]

¢ a

* Full articles [ Edited book J [Special issue of a}
o H | 0 .
* A separate (tougher) peer-review (optional) (CLIEL o ieliel
process Proceedings separate
(most often) peer review

* Either a book, or a Special Issue of a
journal



rue peer-review conference — example

A a
Combined m ptic and magnetic force mi-
croscopy ,is uced as a quantitative magnetic
chm&éﬂatlon technique for nanostructured thin
\ﬁl tray field and magnetization values can be

aged over large areas with high spatial resolution
as will be shown for patterned hardmagnetic films.

Introduction

The ongoing progress in microfabriﬁtio@agnetic

components calls #+ advanced ma chara,cterl‘
zation techp’ icial patterning and mater;

defects in ariations of magneti 1%
erties. ( 1 quantitative al %1 Ie?
cal mag .es on the lenggh s hese
inhomoge - required in% f integral mag-
netometry. A comparative\quindjtative analysis re-
quires comparable me@ nt values, i.e ~ce-
able cahbratiod%;e . To under- -
derlying ph; ins of local pror 3

amadd; cromagnetic analys €.
h Gtion imaging of the ur .nain
strue e. Micro~ - ~etic componen. . as data
storage devir f extensive arrays of indi-
vidual eler e an appropriate technique
additiona ure a large imaging area.

We wi .ce that a combination of ad-
vanced ma, optic microscopy using indicator
films (MOIF) and magnetic force microscopy (MFM)
fulfills requirements stated above.

Measurement Technique \/

i) Quantitative stray field analysis is done by MOIF.
MOIF was developed as a fully quantitative stray
field analysis te~hnique for superconductors [1]. Ar-

eas of sev » millimeters can be imaged.
Howeve ay fields above magnetic micro
and ns are quite small and have short
decay sensitive and thin indicator films
are req e used rare earth domed Yttrium-
Iron-Garnets RE-Y3_,Bi, Fe;0;-~ with a
high Faraday rotation and an axis of
magnetization. They are sens’ of-plane
component of the stray field. age of the

MOIF-technique is that the re. anction of the
sensors can easily be calibrated by an external field
[2, 3], thus yielding traceable quantitative field imag-

ing. Furthermore, the usage of mdlca»
tor films with a thickness v makes it pos-
sible to achieve a h1g

—plane resolutlon%
about 300 nm e and magn E?

ed with an acc

below) can,be
wt K
gnetzzatzon dzst (x,y,2) has to

tray field. In gen-

calc ated fro
ra,l this inve oes not have a unique
solutlon %’ﬂga of in hard magnetic films
le

it is a,d neglect the thickness dependence
of M (2,9, 2 M(z,y). Numerical stray
vers1on algo" ) have been developed that

W us to ca’ ocal magnetization dis-

tribution fror
in-plane and
(M, My, 0)( «(z,y) = (0,0,
spectively.

is done by

tapping lift mode §¢ a 1if® height of 50 nmswhere t!
phase shift of the foTced oscillati ip)can-
tilever is monitored. The magn re magne-
tized along the tip axis an sensmve to the
out-of-plane compone stray field as is the
MOIF-techni he ial in-plane resolution is
30 nm. (\

O Experiments

ample of Application To demonstrate the po-
tential of the combined technique, an exemplary
characterization of a patterned hard magnetic film
has been perf-

An Llo f 50 nm thickness with pre-
dominar anisotropy was patterned into
arrays fig. 1 the three steps that ar

require. _pete analysis are summarized
the examy.. 1 an array of 5 x 5 um? sq In
the left hand part a cutout of 150

stray field image is shown (i). Th OIF a.l is
calibrated to yield qua.ntltatl r the out-

of-plane component, of t. c stray field B,
shown in the line plo%s. n calculate” -

titative magnetizatio ribution M. 3
B.(x,y) pattern taking into accoun’ -
netization is perpendicular. The r( in
chart (ii).

Two different magnetization states wiwn different

d stray field for strict!
nagnetization, M

. (%

0\6“

q’&

’6

iil) High resolution domai \G : ‘
MFM [4, 5|. The meagw n@ performed wit] \ﬂ
a commercial micﬁ% scope I1Ia, Veeco)G

i) calculated i) MFM
magnetlzallon domam image

i) MOIF
stray field image

oM, 01

o
Cizr) 0 (mT) 0
6 0 10 20 0 10 20
y (Um)

Figure 1: Results of the combined MOIF and MFM
characterization of an array of 5 x 5 um? squares.

be observed. Since the - anetic struct;
domain widths in *+ ange cani -

solved byMOIF. ves-
tigati{%e be X ows the
E@l sttucture Herent net mag-

ation dlrectlo per (bright) dot is
in a mono do lower (dark) dot shows

a stripe rn Whlch is reflected in the re-
duc gn ization value.

u i 5um
L\
1 1]

net magnetization values (bright and dark dots) ‘;6
th'

-
o

o o

-
kel
]
&=
L
h:
]
s g
82
[oX]
o
]
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©

. ﬁeld images al %& ray field
um? square i cpurye O a remanence
Remaaﬂg%?t_x%es The combined technique is
t1ul 1) 1table for the spatially resolved char-

70 10, 200 300 (\
field / mT 6

tlon of magnetic switching, as for examplea\,

63mT 100 mT 137 mT 285 mT

Figure 3: MFM images of 5 x 5 um? CoPt squares
at different points of a remanence curve (cf. text).

magnetizati~~  ~ves can be determined as well.
The e ‘these two stages in the remagne-
tizatis easily be understood from com-
plenr domain images. Fig. 3 shows
MF1 .nages taken in th of the
remag. won process. The ¢ wre re-
mains mono domain up to ar . of 63
mT. Upon increasing the field domains

with reversed magnetization « .eld (dark)
nucleate. With increasing field wuese energetically
favorable reversed domains grow. Thus the average
magnetization is decreased and, therefore, also the
stray field.

Similar experiments also have been performe:
patterned films with in-plane a.nisotropy ‘

Summary
e combined MOIF and ue a.llows one
to*measure local m: th ties and switching
e]ld and magr- " values
ntitativelr * tech-
ﬂA aracterizs d thus
of patterned eler gle shot

he MFM measureme . the com-

mentary high resolution dom.... .naging, which
is necessary to relate the MOIF results to the micro-
magnetic configuration.
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Easy conferences

* Short abstract (half page, one column) N
* Fast online check on abstracts %\Q%Qi‘\e’%
* Scientific committee decides the sessions 89@{\030((\(00
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Predatory conferences

All what we said about Predatory applies to conferences

* Little or no scientific organization

* Time and site appropriate for vacations

* Scope encloses too wide set of topics

* No or poor Scientific Council
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* The session chairman is expected to find the speakers
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The weird case of WMSCI 2005

World Multiconference on Systemics, Cybernetics and Informatics

Multiple bogus conferences on many
different topics organized by Nagib
Callaos

Too many boring “call for papers”
spammed

In 2005, Jeremy Stribling, Daniel Aguayo,
and Maxwell Krohn, PhD students at MIT,
implemented SCIGEN, a generator of
random articles

Their nonsensical article was accepted

They rented a room next the WMSCI, and
explained their “random article
generator” to the WMSCI attendees!!!

Soon after, Nagib Callaos disappeared
(retired, fired, or whatever else)

Surprisingly, the WMSCI survived for a
while, with Callaos back on the stage

* Update: The WMSCl is alive (July 2022),
But Callaos was not there
MIT kept SCIGEN alive!
* Try http://pdos.csail.mit.edu/scigen
it’s real fun

BBC News talked about the MIT grads
http://news.bbc.co.uk/2/hi/americas/444

9651.stm

Moral: Don’t f*** with world-class PhD students
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It is well known that frequency is the physical quantity
that can be measured with by far the highest accuracy.
“Never measure anything but frequency!” was the advice
of Arthur Schawlow [1]. The high accuracy results from
the fact that the phase of a purely periodic signal can
be measured in the simplest case by counting the zero
crossings of the signal within a given time or with even
increased accuracy by a phase measurement that inter-
polates the signal between the zero crossings. Hence,
the generation of truly phase coherent signals over long
times is the key to precision measurements and enabling
technologies. In the most advanced optical atomic clocks
[2-5] pre-stabilized lasers serve as oscillators to interro-
gate ultranarrow optical transitions with linewidths of
a few mHz. Oscillators with coherence times of tens to
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the fundamental thermal Brownian noise of the mirror coatings with a flicker noise floor of 4 x 10=*7
for integration times between 0.8 s and a few tens of seconds. We rigorously treat the notorious
divergencies encountered with the associated flicker frequency noise and derive methods to relate
this noise to observable and practically relevant linewidths and coherence times. The individual
laser linewidth obtained from the phase noise spectrum or the direct beat note between the two
lasers can be as small as 5 mHz at 194 THz. From the measured phase evolution between the two
laser fields we derive usable phase coherence times for different applications of 11 s and 60 s.

signed locking electronics, the fractional frequency sta-
bility of the laser is given by the fractional stability of
the optical length of the cavity. Fundamentally, the cav-
ities’ length stability is limited by statistical Brownian
noise of the mirror coatings, substrates, and spacer [20].
Due to the inherently low thermal noise of crystalline sil-
icon, the cavities’ length fluctuations are dominated by
the dielectric mirror coatings, despite their thickness of
only a few tens of micrometers. The cryogenic cooling
of the cavities further reduces the thermal noise and al-
lows for a fractional length instability of the cavities of
AL/L 10717,

Previously, with such a system (named Sil) we demon-
strated a frequency instability of 1 x 10716 [14]. We have
now set up two systems (named Si2 and Si3) where we
have reduced all additional noise sources [21] to a level
well below the thermal noise limit.

In the following we describe briefly the set-up [22] and
the analysis of the frequency stability and the phase
noise. We subsequently derive methods to relate the
dominant flicker frequency noise to observable and prac-
tically relevant linewidths and coherence times.

Each cavity consists of a plano-concave mirror pair em-
ploying high-reflectivity Tas05/SiO dielectric multilay-
ers. The finesse of the TEMyy mode of each cavity is
close to 500000. The 212 mm long spacer and the mirror
substrates are machined from single-crystal silicon [14].
The crystal orientation of the optically contacted sub-
strates is aligned to that of the spacer. Both have the
silicon (111) axis oriented along the cavity axis.

The cavities are aligned vertically and are supported
at three points near the midplane in order to minimize
the impact of seismic and acoustic vibrations on their
length stability. The anisotropic elasticity of silicon was
used to minimize the vertical vibration sensitivity below
10~'2/(ms~2) by adjusting the azimuthal angle between
the cavity and its tripod support [21].

The cavities are placed in separate vacuum systems at
a residual pressure below 10~ mbar. The cavity tem-
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requency is the physical quantity
ith by far the highest accuracy.
ever measure anything but frequency!” was the advice
of Arthur Schawlow [1]. The high accuracy results from
the fact that the phase of a purely periodic signal can
be measured in the simplest case by counting the zero
crossings of the signal within a given time or with even
increased accuracy by a phase measurement that inter-
polates the signal between the zero crossings. Hence,
the generation of truly phase coherent signals over long
times is the key to precision measurements and enabling
technologies. In the most advanced optical atomic clocks
[2-5] pre-stabilized lasers serve as oscillators to interro-
gate ultranarrow optical transitions with linewidths of
a few mHz. Oscillators with coherence times of tens to
hundreds of seconds will allow for investigations of ex-
tremely small energy shifts in the clock transition, caused
by sources such as interactions amongst atoms [6, 7]. Ul-
trastable oscillators beyond the state of the art will find
useful applications in sub-mm very long baseline interfer-
ometry (VLBI) [8], atom interferometry and future atom-
based gravitational wave detection [9, 10], novel radar ap-
plications [11], the search for dark matter [12], and deep
space navigation [13]. Consequently, large effort has been
put into the development of extremely coherent sources
based on highly stable optical Fabry-Pérot resonators
[14-17]. Alternative schemes are currently being inves-
tigated using cavity-QED systems [16, 18] and spectral-
hole burning in cryogenically cooled crystals [19].

Here we report on the coherence properties of two
cavity-stabilized laser systems operating at a wavelength
of 1542 nm. Our systems are based on well-isolated
single-crystal silicon Fabry-Pérot resonators, tempera-
ture stabilized at 124 K. For a system that has well de-

* e-mail: dan.matei@ptb.de

T currently with TRUMPF Scientific Lasers GmbH + Co. KG,
Feringastr. 10a, 85774 Unterfohring, Germany

signed locking electronics, the fractional frequency sta-
bility of the laser is given by the fractional stability of
the optical length of the cavity. Fundamentally, the cav-
ities’ length stability is limited by statistical Brownian
noise of the mirror coatings, substrates, and spacer [20].
Due to the inherently low thermal noise of crystalline sil-
icon, the cavities’ length fluctuations are dominated by
the dielectric mirror coatings, despite their thickness of
only a few tens of micrometers. The cryogenic cooling
of the cavities further reduces the thermal noise and al-
lows for a fractional length instability of the cavities of
AL/L ~ 10717,

Previously, with such a system (named Sil) we demon-
strated a frequency instability of 1 x 10716 [14]. We have
now set up two systems (named Si2 and Si3) where we
have reduced all additional noise sources [21] to a level
well below the thermal noise limit.

In the following we describe briefly the set-up [22] and
the analysis of the frequency stability and the phase
noise. We subsequently derive methods to relate the
dominant flicker frequency noise to observable and prac-
tically relevant linewidths and coherence times.

Each cavity consists of a plano-concave mirror pair em-
ploying high-reflectivity Tas05/SiO2 dielectric multilay-
ers. The finesse of the TEMyy mode of each cavity is
close to 500000. The 212 mm long spacer and the mirror
substrates are machined from single-crystal silicon [14].
The crystal orientation of the optically contacted sub-
strates is aligned to that of the spacer. Both have the
silicon (111) axis oriented along the cavity axis.

The cavities are aligned vertically and are supported
at three points near the midplane in order to minimize
the impact of seismic and acoustic vibrations on their
length stability. The anisotropic elasticity of silicon was
used to minimize the vertical vibration sensitivity below
10~!2/(ms~2) by adjusting the azimuthal angle between
the cavity and its tripod support [21].

The cavities are placed in separate vacuum systems at
a residual pressure below 10~ mbar. The cavity tem-

of the coefficient of thermal expansion of silicon occurs
[14, 21]. Each system is mounted on separate optical
tables, about 3 m apart. The systems have their own
active vibration isolation platforms and are surrounded
by individual acoustic and temperature insulation boxes.
They strongly suppress individual and thus also common
noise contributions to below the thermal noise level on
timescales up to several minutes [21].

Commercial Er-doped distributed feedback (DFB)
fiber lasers at 1542 nm are frequency stabilized to the
cavities using the Pound-Drever-Hall (PDH) method [23].
Fiber-coupled acousto-optic modulators (AOM) are used
for the fast servo allowing locking bandwidths of around
150 kHz. Active residual amplitude modulation (RAM)
cancellation [24] is employed to keep the corresponding
fractional frequency fluctuations below the thermal noise
level of the system [21].

To obtain the individual frequency instabilities of the
Si2 and Si3 lasers, we compared them to a third ultra-
stable laser based on a 48 cm long ultra low expansion
glass (ULE) cavity at 698 nm [15]. The frequency gap be-
tween the 1.5 um Si2 system and the 698 nm ULE-cavity
laser was bridged using a fiber-based optical frequency
comb as a transfer oscillator [25, 26]. The comb intro-
duces negligible noise that is below the thermal noise
floor of the ULE cavity. Additional noise arising from
the optical fibers connecting the lasers and the frequency
comb is suppressed with active noise cancellation [27].

We measured the beat frequencies ‘Si2 — Si3” and ‘Si2
— ULE’ using synchronized counters [28]. The third beat
frequency ‘Si3 — ULE’ is calculated as their difference
which is justified since our beat measurement system

Results

Joes not introduce appreciable additional noise.
We do not expect correlations between the ULE-cavity
stem, the optical frequency comb and the Si-systems,

since they reside in three different rooms. Thus, the three

aMteYence frequencies allowed us to derive the three indi-

< M et h O d sidu il instabilities from a simple three-cornered hat anal-

29] (Fig. 1). The relative linear frequency drift be-

tween Si2 and Si3 of about 100 xHz/s (comparable with
the figure reported in Ref. [30]) and between Si2 and the
ULE laser of 15 mHz/s is removed.

The three-cornered hat results (Fig. 1) [32] indicate
that for averaging times from 0.8 s up to 10 s the instabil-
ity of each Si-based laser system is at the expected ther-
mal noise flicker floor of mod o, = 4 x 10717, This corre-
sponds to a standard Allan deviation of about 5 x 10717
[33]. For short averaging times the increase in the in-
stability is due to residual vibration and acoustic noise.
At long averaging times we see the effect of slow tem-
perature fluctuations affecting the cavity length and of
parasitic etalons in the optical setup.

A more complete characterization of the noise pro-
cesses is given by the power spectral density (PSD) of
the phase fluctuations. We have determined the phase of

ULE Cawty

.~

-17 | 1 1 1 Nl L

10?2 10" 10° 10" 10° 10° 10*
7(s)

FIG. 1. Modified Allan deviation for Si2 (squares), Si3 (cir-
cles) and ULE laser (diamonds) derived from three-cornered
hat estimations. We used a 3.4 h dataset for 10 ms <7 < 4s
and a 24.2 h dataset for 8 s < 7 < 8192 s, recorded in the same
day. The green line shows the expected thermal noise of the
silicon cavities. For a certain evaluation model [31] the dashed
line represents the instability where the rms phase fluctua-
tions are \/5 rad for a given 7. The intersections with the
instability curves of the Si-lasers result in coherence times of
16 s. Linear frequency drifts in each dataset were subtracted.
The inset shows a schematic of the measurement setup.

the beat signal from the measured in-phase and quadra-
ture signal components. From more than 37 hours of
phase data we determine the phase noise spectrum of a
single laser down to Fourier frequencies of 0.1 mHz (Fig.
2), modeled as

0
H=13 > hf2 1)

k=-2

From 1 mHz to 1 Hz the noise spectrum closely follows
the thermal frequency flicker noise with h_; = 2.5 x
10733, in agreement with the expected thermal noise.
From 1 Hz to 3 kHz the seismic and acoustic perturba-
tions above the thermal noise lead to a number of narrow
peaks. The base line of the spectrum can be approxi-
mated by white frequency noise with hg = 3.6 x 10733 s
consistent with the increase of the instability at short
averaging times (Fig. 1). Other possible sources such
as photon shot-noise, RAM, laser power fluctuations are
well below that level. At higher frequencies, the three
broad peaks at 8 kHz, 60 kHz, and 150 kHz result from
the servo loops for RAM regulation, fiber noise cancel-
lation and PDH lock to the cavity, respectively. Below
1 mHz slow temperature fluctuations lead to a random
walk frequency noise with h—» = 4 x 10736 s, corre-
sponding to the Allan deviation values above 100 s.

In the following we use this data to derive values for
laser linewidth and coherence time. Usually, linewidth
and coherence time are derived from the autocorrelation
function of the laser field with amplitude E, and center
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FIG. 2. PSD of phase fluctuations of a Si stabilized laser,
obtained as one half of the PSD of the Si3 — Si2 beat. The red
line shows the expected flicker frequency noise corresponding
to the thermal noise at T = 124 K. The inset shows the rms
phase noise integrated down from 10 MHz. A value of 1 rad®
is obtained after integrating down to 6.8 mHz (blue markers)
leading to a FWHM linewidth of 13.6 mHz.

frequency v,

Rp(r) = Egei2rrun-re—1/2((¢(t+‘r)—dz(t))2)’ 2)
Rp(r) = Egei27ruofe—2 s So(f)sine(rfr)df_ (3)

Flicker frequency noise and random walk frequency noise
are the dominant noise processes in our lasers. In this
case the laser frequency v(t) is nonstationary and Rg(7)
is divergent so that no unique coherence function can be
assigned. This also leads to divergences in the general
definition of the field spectrum Sg(dv) as the Fourier
transform of the autocorrelation function Rg(7) (Eq. 2)
and thus no uniquely defined linewidth exists. Neverthe-
less we can derive linewidths that are closely related to
the experimental observations.

If a spectrum is recorded for a measurement of dura-
tion Tp the linewidth is limited by the Fourier width pro-
portional to 1/T, for short measuring times whereas for
longer measurement times the nonstationary frequency
fluctuations broaden the line. In such a case a practical
linewidth can be defined by the minimum.

To elaborate this approach Bishof et al. [17] make
the assumption that only Fourier components of the
phase noise spectrum for frequencies f > 1/7; con-
tribute during the measurement time 7j,. From our phase
noise model (Eq. 1) we obtain a minimal linewidth of
Avpwam = 7 mHz for To = 170 s [34].

Experimentally we obtain linewidths from a fast
Fourier transform (FFT) of the beat between the two
lasers, after the beat is mixed down to a carrier fre-
quency suitable for data acquisition. We choose 200 s
measurement time to allow for sufficiently high frequency

3
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FIG. 3. FFT spectrum of the beat note between lasers Si2
and Si3 (frequency resolution 5 mHz).

resolution while keeping the influence of slow frequency
fluctuations small enough. Experimentally, in about 25%
of the measurements we obtain full-width-half-maximum
(FWHM) linewidths Avgwpw of the beat signal between
7 mHz and 10 mHz (see Fig. 3), leading to individual
linewidths as small as 5 mHz to 7 mHz, assuming that
both lasers contribute equally to the linewidth. This
standard approach of measuring the linewidth seems to
give a reasonable agreement with the calculated minimal
linewidth of 7 mHz according to [17].

To provide a linewidth estimate that includes all fluc-
tuations of the flicker frequency noise, we averaged all
FFT spectra obtained from the data set of 37 h after
first aligning their centers of mass [35]. This results in
an average linewidth for a single laser of about 13 mHz
for a measurement time of 150 s. The difference between
this longterm averaged value and the calculated mini-
mal linewidth can be explained by the different ways the
low-frequency cut-off is introduced. If a FFT spectrum
analyzer is used the spectrum is centered at the average
frequency during the measurement time 7, which cor-
responds to a subtraction of the linear phase evolution
term. Thus significant quadratic terms still contribute
to the phase excursion which correspond to noise at fre-
quencies of approximately 1/27} that is not included in
the approximation of [17]. The narrower linewidths that
we have observed (Fig. 3) are cases where the random
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FIG. 4. The evolution of the phase difference between the two
Si lasers. The first 4 s segment is used to estimate the average
frequency 7 at t = 0 s. For t = 0 — 12 s, the phase deviation
from the expected 277t is calculated. 100 consecutive curves
are shown with thin gray lines. The red lines indicate the
+A¢.ms range, evaluated statistically from 20750 curves.

corresponding to the case when one third of the power is
contained in the bandwidth Avp [37]. For this definition
we find a value of Avp = 14 mHz (see inset of Fig. 2).

For many applications it is important to provide effec-
tive coherence times of ultrastable oscillators. For this
purpose, depending on the particular application, differ-
ent methods must be employed to adequately consider
the nonstationary frequency. One model, widely used in
VLBI [31], results in a coherence time of 16 s (Fig. 1).

As an example more adequate for optical clocks we
investigate a two-pulse Ramsey interrogation of atoms.
There, an average frequency and frequency drift can be
estimated from past measurements and considered in the
current interrogation in order to keep the phase excur-
sions A¢ between the two pulses sufficiently small.

We simulate such a scenario using the phase evolution
of the ‘Si2 — Si3’ beat recorded for 1 day. We cut this
dataset into short samples and fit a linear phase to the
first 4 s (t = —4 s...0 s) to determine the average fre-
quency 7. The phase 277t is subtracted and the phase at
t = 0 is set to zero to obtain the phase deviation A¢ for
t > 0. Fig. 4 shows 100 of these samples, which indicate

quadratic term happened to be small.

Many applications are not directly sensitive taés 1 1
<eDiscussi

FWHM linewidth but require sufficient spectral p

a time-dppendent broadening. The root-mean-square de-
@ﬂn MAdyms(t) of the normally distributed phase devi-
sen=wab calculated from 20 750 samples (£1A @,y indi-

in a narrow bandwidth Avp. This bandwidth can be
estimated by integrating the phase noise from high-
frequencies towards zero [36, 37]. The half bandwidth
is obtained as the lower integration limit in

[ supar=ime, (1)

Avp /2

cated by red lines). The coherence is certainly lost when
the phase has acquired an uncertainty of A¢rms =~ 7 (at
t ~ 30 s) but depending on the application, more re-
stricting definitions of the coherence time are in use. In
a more conservative way we define the coherence time as
a duration in which A¢,y,s has increased to 1 rad (i.e.,
/2 rad for the phase difference between the two indepen-

dent lasers shown in Fig. 4), leading to a coherence time
of 11 s. This is equivalent to saying that after 11 s in
more than 99% of all cases the actual phase excursions
remain below =7 &~ 3¢5, which ensures unambiguous
phase tracing. We find that this value of 11 s represents a
broad maximum in the coherence time when the Ramsey
interrogation time varies between 4 s and 20 s [38].
Besides situations where the future phase must be pre-
dicted there are many applications where the average fre-
quency can be determined in retrospect from the mea-
surement itself. Typical examples are spectral analysis,
when the spectrum is centered, or the Rabi interrogation
of atoms by single pulses, where the observed excitation
provides the information of the average frequency during
the measurement time. Analysis of our measured phase
data shows that in this case a rms phase deviation of
1 rad occurs at measurement intervals of about 60 s, in
agreement with the value estimated from the Allan devi-
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ation [38].

In conclusion, we have demonstrated the operatiéf CO n C I u S i O n

two cryogenic optical silicon cavities at the thermal not!

limit of mod o, = 4 x 107'7. The light stabilized on
these cavities is highly coherent, with a coherence time
of about 16 s (Fig. 1) [31]. As seen from the spectral
analysis, the linewidth and implicitly the coherence time
are mostly determined by the thermal noise level.

Optimizations of the current setup would hardly bring
a longer coherence time since we are nearing a fundamen-
tal limit. The only way of further improving the current
performance is to decrease the thermal noise even fur-
ther. One approach is to decrease the temperature, thus
reducing the thermal motion in the system. For an op-
erating temperature of 4 K the expected thermal noise
would be 8 x 107!# in the modified Allan deviation. A
comparable noise figure would be achieved by employing
AlGaAs-based crystalline coatings, which offer a higher
mechanical Q-factor and thus a lower thermal-induced
noise [39, 40]. If both methods are implemented, the
thermal noise would be reduced to the lower half of the
10~'® range, roughly an order of magnitude lower than
the present level. To ensure that this improvement leads
to an increased coherence time it is necessary to reduce
the longterm instability for averaging times above 10 s
(see intersection of dashed line with the thermal noise
level in Fig. 1) while the present short-term instability
seems to be sufficiently small. Our rigorous analysis of
linewidth and coherence time will be tremendously im-
portant when we start using this state-of-the-art laser
e.g. for investigations of classical and/or quantum cor-
related atoms [41]. Achieving enhanced stability from
quantum correlation (such as spin squeezing) will need
a local oscillator that does not introduce excessive phase
noise which can easily remove the benefit of correlation
[42].
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Supplemental Material for
Why 1.5 pum lasers with sub 10 mHz linewidth

SET-UP: REDUCTION OF TECHNICAL NOISE

The fractional frequency stability of the laser is directly
related to the fractional stability of the optical length of
the cavity. We therefore ensured that the external fac-
tors are reduced below the level given by the statistical
Brownian noise. We address in the following the influ-
ence of temperature, laser power fluctuations, mechanical
vibrations, and residual gas pressure fluctuations.

As temperature changes induce length fluctuations
through thermal expansion, the operating point of the
cryostat is chosen such that the cavity temperature pre-
cisely matches the zero-crossing point of the coefficient of
thermal expansion (CTE) [S1], thus reducing the impact
of temperature fluctuations. These are further reduced
by enclosing the cavity in two concentric thermal shields,
with the outer one being temperature-stabilized using a
flow of nitrogen gas and the inner one serving as a buffer.
Care has been taken also to reduce the blackbody radi-
ation of the environment reaching the cavity, by using
windows that block most of it and by limiting the solid
angle through which the radiation can enter. The coef-
ficients for the heat transfer from the room temperature
environment to the inner shield and to the cavity were
measured for Si3 to be 8(2) pW/K and 6(2) pW/K, re-
spectively. For the same system, the time constants for
the heat flow between cavity and inner shield and inner
shield and active shield are 1.3 days and 6.5 days, re-
spectively. The temperature fluctuations of the cavity
are thus reduced to below one nanokelvin for averaging
times of a few seconds and affect the length stability only
for times of thousands of seconds or longer [S2].

Fluctuations of the intracavity laser power lead to path
length fluctuations due to heating caused by the absorbed
power. We measured a value of 1.7(2) x 10~ (W)~ for
both cavities for the proportionality coefficient between
fractional frequency and transmitted power fluctuations.
The coefficient is small because the cavity is operated
near the zero CTE point of the mirror substrates and
due to their high thermal conductivity, and thus no active
control of the intensity is needed.

Vibrations transmitted to the cavity can change its di-
mensions, leading to frequency instability. Thus we min-
imized the sensitivity to accelerations in all directions by
employing a stiff holding frame. In addition, the sensi-

tivity to vertical accelerations was experimentally min-
imized by changing the angle between the three point
support and the crystalline axis [S2]. The acceleration
sensitivities are summarized in Table S1.

TABLE S1. Acceleration sensitivities for the Si2 and Si3 cav-
ities.

sensitivities (107!% /ms™?)

System ks ky k.
Si2 2.5(12) 0.7(6) 0.4(5)
Si3 8.6(7) 4.0(2) 0.8(5)

Combined with the measured seismic vibrational spec-
trum, this ensures that the vibration-induced frequency
noise is below the thermal-noise limit for averaging times
above 100 ms [S2].

Fluctuations in the residual gas pressure present in ion
pumps [S3] also induce frequency instabilities by chang-
ing the refractive index of the residual gas between the
mirrors and thus altering the optical length. Using ultra-
high-vacuum compatible materials and keeping the ion
pumps always in the low pressure range, we achieve a
stable base pressure of 10~ mbar. From the observed
pressure fluctuations we estimate that corresponding fre-
quency fluctuations are below 4 x 107!7 for averaging
times shorter than a few thousand seconds.

ALLAN DEVIATION

The modified Allan deviation (mod ADEV) is used to
characterize the frequency stability. It reduces the im-
pact of high frequency phase noise on the stability val-
ues at longer averaging times, as our beat signals con-
tain phase noise at high frequencies that arises from the
frequency comb [S4] and from laser noise at frequencies
above the bandwidth of the PDH locks. The modified Al-
lan deviation also enables to distinguish different types
of noise that are typically indistinguishable in the Allan
deviation [S5, S6].



The modified Allan deviation requires frequency coun-
ters that temporally average the frequency fluctua-
tions with a triangular weighting function (so-called A-
counters [S7, S8]). As our counters [S9] only approximate
the A-sensitivity from 1 ms measurements with constant
weighting function (II-counter), we additionally band-
pass filter the signals with bandwidths of about 1 kHz
to better approximate the correct sensitivity function.

SPECTRAL WIDTH CALCULATIONS

The Wiener-Khintchine theorem relates the field spec-
trum Sg to the Fourier transform of the field autocorre-
lation function

Re(r) = (E(t + 7)E"(1))- (S5)

For a field E(t) = Ege*™otei¢() with average fre-
quency vy and random phase ¢(t) this autocorrelation
function can be expressed as

Re(7) = E§e®™7 exp (= §A07,,(7))

where we have used the root-mean-square (rms) phase
increment

(S6)

AGfs(7) = ((0(t +7) = 8(1))")-

The phase increment can be calculated with a sensitivity
function

(7)

RO(t) = 8(t — 1) — 8(t) (S8)

ot +7)=o(0) = [ ot +OhEI,  (59)
using the Dirac delta function §(¢). With the help of
Parseval’s theorem, the rms value of this convolution can
be expressed through the power spectral density of phase
fluctuations Sy (f) as

AG(7) = / So(N)H(f)df (510)

= sin?(7fr
=1 [ Solnsnasnar - s1)

where the Fourier transform of the sensitivity function
h(t)

To
H(f)=/0 h(t) exp(2mift)dt (S12)

is used.

With the power spectral density of frequency fluctua-
tions Sy (f) = f2Ss(f) the corresponding autorcorrela-
tion function reads

Ri(r) = B enp (-2 [ 5,00 2 )
($13)

However, forSgqufncyf n§/ rlT ]
are diverging towa}lq{ze thes
autocorrelation Tunction 1s dgvergife. lns is due to the
fact that the phase difference, expressed by the average

frequency 7-(t) in the interval [t,¢ + 7]

—o(t)

A¢(t) = o(t +7)
= 2777, (t)

(S14)
(S15)

is nonstationary, so the expectation values needed for the
definition of the autocorrelation function Rg does not
exist.

A similar problem appears wheu trying to use the clas-
sical frequency variance (7(t) ) to describe the stability
of oscillators in time domain [S10]. There the Allan vari-
ance o2 is now widely used instead to describe the sta-
bility of such sources, which circumvents the divergence
of the classical variance by taking the variance between
successive average frequencies:

o2(1) = (@ (t+7) = 7, (1))%). (S16)

Low-frequency cutoff methods

As only finite observation times 7Ty are used in any
real experiment, it is common to avoid the divergence
by introducing low-frequency cutoffs f., in Eq. (S13). In
the work of Stephan et al. [S11] a cutoff at f., = 1/7
is introduced. For pure flicker noise S, = h_;f~! this
approach leads to a Gaussian line profile and an effective
FWHM linewidth Av = 0.3537v9/h—1 independent of
observation time.

Bishof et al. [S12] introduce a cutoff at fo, = 1/Tp,
which leads to a linewidth that depends on the obser-
vation time Tp, and its minimum is used as the effec-
tive linewidth. To include also the Fourier width due to
the limited observation time, windowing functions w(t)
are employed in the finite-length Fourier transform [S13],
leading to a spectrum of

o0
Se(f) = / W (r)Ri(r)cos(2nfr)dr.  (S17)
0
Here the weighting function for the autocorrelation func-
tion W (7) is the convolution of the initial weighting func-
tion with itself W (7) = (w * w)(7). E.g. in the case of a
rectangular window function of duration 7Tj it is

W(r) = (1-|7|/To). (S18)

Practical spectral measurements

The above methods do not directly correspond to prac-
tically employed spectral measurements. One widely
used method to measure an effective linewidth is the

ental:}

spedgiyl 1\ 1S g e W two sim-
ilar Fat s i) imite| m‘a t duration
To using spectrum analyzer [S14], often )RSBd on a Fast
Fourier Transform (FFT) of the signal. Here naturally
only the width is recorded, while the average frequency
of the beat is manually tracked to keep the signal within
the observation bandwidth, which compensates for the
nonstationary frequency of flicker noise. E.g. for a spec-
tral measurement of duration 7T}, the average frequency
can be determined from the spectrum itself as the central
frequency of the observed spectral feature.

Mathematically, this means that no longer the com-
plete phase evolution ¢(t) is analyzed over infinite du-
rations. Instead the expectation value of finite duration
spectra from ¢(¢°")(t) are considered, where the phase
gb(a")(t) due to the average frequency v*" is subtracted
from each individual spectrum. Thus the variance of the
phase increments in Eq. (S7) is not taken from the real
laser phase but for the phase increments corrected by
an average phase increment 27v/(3)(t5 — t;) during the
observation time with an average frequency (@),

Steck [S15] uses a weighted averaging depending on 7
and T, to obtain a FWHM as function of T,. Its min-
imum for flicker noise S, (f) = h_1/f is 0.5v9y/h_1 at
I}] = 141/0/\/h_1.

It should be noted that, due to this subtraction, the
corrected phase increment in the observation interval in
general is no longer invariant to time translation, but now
depends on the two times: A¢(t1,t2). The finite-length
spectrum (periodogram) with window function w(t) is
given as absolute squared Fourier transform of the signal:

Se(f) = |Fe(f)I? (519)
To ,To N
/ / w(t)w(ts)e~ 354 (1) (590
0
. COS(27l'f(t2 - t]))dtldtQ. (521)

In the simplest way, the average frequency can be cal-
culated from the phase increment during the interval
[t.t + To]:

™) = 2777(t) = B(t + To) — o(t).

The sensitivity function that corresponds to this inter-
polation by the average frequency is

(S22)

RO (ty, t9) = (t2 — 1)/ To(8(t — To) — 6(t)),  (S23)
with the corresponding Fourier transforms

H(t1,ta, f) = e2™ift2 _ o2mifts (S24)

HO(ty 1y, f) = (ta — t1)/To(e*™T0 = 1), (S25)

HYN by, t5, f) = HO (b, 12, f)

The rms phase variations A@ums(t1,t2) is thus ex-
pressed with the help of Parseval’s theorem as:

— HE(ty, by, £(S26)

Aq&,ms(tl,tg):/()m S¢(f)|H(diﬁ>(t1,t2,f)2df, (S27)
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and the field autocorrelation with a window function w(t)
for 7 > 0:

Rg(7)

i To—7 1
=E; / w(t) w(t + 7) e 28t gy
0
(S28)

A better approximation to the average frequency is a
least square fit to the laser phase, weighted by the win-
dow function w(t) of the FFT. Without loss of general-
ity we consider the interval [0,7;]. For the fit we use
a sum of orthogonal polynomials IIj(¢) over the inter-
val [0,7,] with weight w(t). For constant weight w = 1
these are the shifted Legendre polynomials. Then in the
least-square sense the phase is approximated by

N
o™ () =) arlli(t),

k=0

(S29)
with coefficients

To
= / w(t) Tk () b(t)dt

0

(S30)

Thus these coefficients can be expressed as convolution
between the phase ¢(t) and a kernel w(¢)II)(t), thus the
variance of the corrected phase can be expressed with the
help of Parseval’s theorem through the product of S, and
the square of the absolute value of the Fourier transform
Fluw(OT(t))-

The rectangular (constant) weighting window and the
Hanning window [S13]

w(t) = 1= cos(2nt/Ty) (S31)

are widely used in FFT spectral analysis. For both win-
dow functions we have calculated the phase variance (Fig.
S5) and the linewidth as function of the measurement in-
terval length T (Fig. S6 (closed sysbols) and Fig. S7).
If only the linear phase is fitted (N = 1), we expect to
obtain the linewidth of the averaged spectra. If the fit
also includes a quadratic term (N = 2), we expect to find
the minimum observed linewidth, as during these mea-
surements the actual frequency drift (i.e. the quadratic
phase) was close to zero.

FFT statistics

For a complete characterization of the linewidth mea-
surements with FFT we used the 37 h phase record used
for calculating the phase noise spectrum. The data was
broken up in adjacent equal-length segments and a FFT
spectrum was obtained for each of them. The spectra
were aligned on the frequency axis such that their center
of mass is at 0 Hz. For a finer alignment, the resolution
bandwidth of the FFT calculation was increased artifi-
cially by zero-padding the segments up to eight times
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FIG. S5. Phase deviation A¢ms(t1,12) for the experimentally
observed spectrum of frequency fluctuations, a duration Ty =
150 s and a fit with rectangular weighting function.
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FIG. S6. FWHM beat linewidth Apwum as a function of
observation time Tp. Filled symbols: Calculations using the
modeled phase noise spectrum and different methods to deal
with the low-frequency divergence: with a cutoff at f = 1/Tp
[S12] and rectangular window (red squares) or Hanning win-
dow(blue squares), with subtraction of phase frequency from
weighted linear fit and Hanning window (green triangles)
and with weighted quadratic fit and Hanning window (cyan
squares). Open symbols: Linewidths obtained by averag-
ing FFT spectra obtained with different window functions:
rectangular (red squares) and Hanning (blue squares). The
dashed lines indicate the respective Fourier limits of the rect-
angular (red) or Hanning window (blue).

their length. For each frequency the mean value from
all spectra was calculated, resulting in an averaged spec-
trum as displayed in Fig. S8. When varying the length of
the segments we obtain the data shown in Fig. S6 with
open symbols. It results that the optimum interval length
for obtaining a minimal linewidth lies between 120 s and
150 s.

Since the individual FFT spectra usually have irregu-

100

AFWHM (HZ)

1000

Ty (s)

FIG. S7. Single laser FWHM linewidth Apwsym as a function
of observation time Ty calculated from the modeled phase
noise spectrum. For plot legend see caption of Fig. S6.
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FIG. S8. Averaged FFT spectrum of the beat of the two lasers
obtained from a phase measurement of 37 h by averaging all
spectra obtained from 150 s intervals with a rectangular win-
dow (red line) and Hanning window (blue line). The increased
frequency resolution comes from zero-padding the data before
the FFT calculation.

lar shapes to which no analytic peak function can be as-
signed, we use an empirical approach in estimating their
linewidths. First the maximum value was determined.
Then the maximum was approached from both ends of
the spectrum until the half-value was encountered. The
difference between the two frequency values was then
taken as the FWHM value. Using the data from Fig.
S8 we obtain a linewidth of 19 mHz (for a Hanning win-
dow) of the beat, which results in a single-laser average
linewidth of about 13 mHz.

We also calculate the distribution of linewidths over
the time span of 37 h. The result is shown in the up-
per graph from Fig. S9 for an interval of 200 s. This
corresponds to the measurement with a FFT analyzer

mental M

°

Eam W) L1 -f. hfohlighted part represents
taln \'i(@wpi(]a rhich amounts to 25% of
all meastrements. For coliparison, the same analysis for
a simulated pure flicker frequency noise is shown in the
lower graph. The similarity of the two histograms con-
firms once again that in this time range the behavior of
the lasers is essentially described by a flicker frequency
noise and that the broad distribution of linewidths is in-
trinsic to 1/f noise and not due to additional technical
perturbations.
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FIG. S9. Histogram of spectral linewidths for measured
beat data (upper graph) and simulated flicker frequency noise
(lower graph) corresponding to 200 s segments obtained from
a 37 h record.

Coherence Time The coherence time 7., can be de-
fined [S16] as the time where the autocorrelation function
Rp(7) has fallen to a certain fraction (e.g. 1/2 or 1/e) of
its value at 7 = 0. According to Eq. (S6) the definition
of coherence time T, by Rg(Z.,) = 1/e corresponds to
AP (Te) = 2 rad”.

A relation between coherence time and FWHM
linewidth Av can be found in [S16] which gives T, =
1/Av for rectangular, Tco = 0.32/Av for Lorentzian and
Teon = 0.66/Av for Gaussian spectra.

Coherence time for Ramsey interogations

For Ramsey spectroscopy, the frequency of the interro-
gating laser needs to be measured in advance. Depend-
ing on this measurement time, the quality of the pre-
dicted phase evolution and thus the coherence times may
change. Using the measured phase date, we have calcu-
lated the corresponding coherence time as a function of
the preceding measurement time. As shown in Fig. S10,
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the coherence time is close to the maximum value of 11 s
for measurement times between 4 s and 20 s.
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FIG. S10. Coherence time for Ramsey interrogation calcu-
lated for different lengths of the preceding measurement in-
terval.

Coherence time for Rabi interrogations

For a Rabi interrogation the frequency of the laser does
not need to be known in advance but can be determined
after the measurement from the result of the measure-
ment itself. The coherence time resulting from the phase
fluctuations can be measured as indicated in Fig. S11.
The same dataset as used above is divided in equal-length
intervals and from each interval, the average frequency
7 is calculated and its corresponding phase evolution is
subtracted from the data. The coherence time is defined
as the interval length for which the remaining average
phase fluctuations are less than \/5 rad. From our data
we find a value of 60 s.

Relation between Allan deviation and coherence
time

To predict the future phase under the condition of non-
stationary frequency fluctuations, as in the case of flicker
and random walk frequency noise, the future frequency
needs to be estimated using an average frequency from
the past values. As a convenient way for extrapolation
over a duration 7 in an interval [t‘t+ To]. the average
frequency from the preceding interval with the same du-
ration [t — Ty, ] can be used. The variance between suc-
cessive frequencies is used in the definition of the Allan



t(s)

FIG. S11. The evolution of the phase difference between the
two Si lasers. The measured phase of 100 consecutive curves
is shown with thin gray lines. The average frequency 7 calcu-
lated for each curve is already subtracted. The remaining rms
fluctuations are below v/2 rad in average for intervals up to
60 s long. The red lines indicate the £A¢.ms range, calculated
from 1300 curves.

deviation
1,1
o21) = = (5 (Fi1 = 7)° (S32)
y Ug(Q 1 )
= A asi—as)y,  (s33)
T F Y A

where 1y denotes the average frequency, and 7; the av-
erage frequency over the interval of duration 7, (.) the
expectation value. If the frequency is adjusted to the
frequency of the preceding interval, this corresponds to
Ag¢;—1 =0, and thus

Adrms =810 Tgoy(7) = (AG).  (S34)

On the other hand, if the average frequency 7 is deter-

mined from the measurement itself using 7 = (¢(t+7p) —

&(t)) /27Ty, the maximum phase excursion is expected at

the midpoint of the interval ¢ 4+ T/2 and its variance is
given by

2
At = ((ote+ 1o/ - LEBIZHY) - (s33)

which is
Afs = 1/4- (2nTo/DX (Wi = ¥i1)"),  (S36)

where 77 and 7777 denote the average frequency over the
intervals [t,t + T/2] and [t + Ty/2,t + Tp).
This can be expressed by the Allan deviation as:

DG, = TR0, (To/2)/2. (S37)

rms

In the case of flicker noise, the corresponding coherence
time T is longer by a factor of v/8 compared to the case
where the average frequency is predicted from past values
only (Eq. S34).
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In radio astronomy the coherer an oscil-
lator with frequency v is commonly estimated from the
standard Allan deviation o, [S17-S19]:

2mv Te oy (Te) = 1. (S38)

Comparing to Eq. (S34), this approach corresponds
to a definition of coherence time, where the rms phase
excursion is V2 radian. It seems the difference of the
phase variance by a factor of two from Eq. (S34) is due
to a different, not commonly used definition of the Allan
deviation without a factor of 1/2 used in [S17-S19].

From the measured flicker floor of mod o, = 4 x 107
(corresponding to standard Allan deviation o, = 5 X
10~'7) according to this definition we find a coherence
time of about 16 s for the Si-stabilized lasers.

The condition of Eq. (S38) can be illustrated in the
stability diagram, shown in Fig. 1 as the intersection be-
tween the Allan deviation curve and the 1/7 line corre-
sponding to Eq. (S38). It is clear that for both lasers the
coherence time is determined by the flicker floor, given
by the thermal noise of the cavities.
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clear (to all pros) and save your time

 However, standards marks may not be
mandatory for small docs

e Logical division between
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(including answer to queries)

e Other technical issues

Choose a style and use it through all your PhD training

(4
\

L i y

January 31, 2008 E. Rubiola Phase Noise ... in Oscillators 15

sample function, is a time-domain signal z.(t). For short, the subscript e is
dropped whenever there is no ambiguity\or no need to refer to a specific out-
come e.
A random process and its associated ensemble are powerful mathematical
Aoy

concepts, but they are not) accessible to the experimentalist, who can only mea-
\

sure a finite number of realizations.
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(,’J/\/A/verage;) and expectatior., In the measurement of random processes
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(Sec/ 1.3.2) we use simultaneously three types of “averagef,” the simple mean,

the time average, and the mathematical expectation. Hence, for clarity we need
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Given a series of N data x;, the simple mean of ’L/< denoted .x/it'h the-acute

brackets; is-defined-as
N

()5 = %/—Zt, i {(simplag' meaul. (1.25)
i=1

The simple mean is often used to average the output stream of an instrument.
The quantity z is s#ilt unspecified. For example, we can average in this way a

series of numbers, a series of spectra, etc.
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The time average of nu,(denoted \ﬁth the-over-lined-variable 7 is-defined
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Freestyle
Proofreading

* Fast interaction

 Good for short texts
(1-6 page articles)

* |Inefficient/slow for
large texts (books)

| prefer: power [singular]
I'll never make a fuss for details like that

FREQUENCY COMBS

The purest microwave oscil

news & views

ations

A new femtosecond frequency comb is capable of generating microwave signals at a noise level below the shot

noise of light.

Enrico Rubiola and Giorgio Santarelli

espite the fact that time (and
D equivalently frequency) is the physical

quantity that we can measure most
accurately, the demand for more precise
and spectrally purer electrical oscillators
is continually growing. Although optical
techniques have a significant part to play
in the race towards the ideal oscillator,
they have some particularly challenging
problems.

The oscillator we consider here is a

mode-locked femtosecond laser whose

optical signal is converted to a [Au: Is this
revision correct?] microwave signal by

photodiode detection. The spectral purity
of a photonic oscillator is determined by its
signal-to-noise ratio, which is the ratio of
the thermal and shot noise to the microwave
power. [Au: Is this revision correct?] This
measure is proportional to the optical
power P in the thermal region, and to VPat
high optical powers for which [Au: Is this
= revision correct?] the shot noise exceeds

the thermal noise of the photodiode output

load. An important question is whether it is

possible to overcome these noise limits.
Reporting in Nature Photonics,

Franklyn Quinlan and colleagues have

now demonstrated that Poisson statistics

does not apply to the sharp light pulses

generated by a femtosecond frequency

Please keep the term

phase-time fluctuation
This is the technical term found in the
time/frequency literature. At your
discretion, the first occurrence in italic to
emphasize that this is a technical/jargon
term.

comb’. Consequently, at high optical
powers, the jitter of the photodetected
microwave oscillation can be lower than
a generally agreed limit due to shot noise.
Circumventing the classical shot noise
refore results in a net improvement in
the microwa ity. Using this
principle, Quinlan ef al. have realiz
noise floor for photodetected pulse train
timing of 25 zs Hz "%, which corresponds to

Please write
stationary (time-invariant)
if you feel that "stationary" sounds
mysterious to the readers, or just
stationary

In the proper language of statistics, the
word "stationary" is the appropriate
replacement for "time invariant"

a phase noise of -179 dBc Hz™! for a 10-GHz
carrier’; this is ~5 dB below that predicted
by the accepted time-invariant shot-noise
behaviour. [Au: Could this be replaced by
“calculated using the time-invariant shot-

noise formula”?]
It is insightful to consider the origin of

the terms ‘jitter’ and ‘spectral purity’. For
historical reasons, the oscillator spectral
purity is described by L(f) = S,(f)/2 and is

Where do these yellow dughnuts

Can you remove this gre
come from? Please remove. Y grey

shadow and let only the
rainbow-colored comb?
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Figure 1| Power spectral density of random phase for a 10-GHz femtosecond frequency comb detected
with a high-power photodiode and expressed in terms of different units. The brown and light-blue lines
are the shot noise given by Quinlan et al." in the stationary and pulsed shot-noise regimes, respectively. By
further reducing the shot noise, the pulsed shot-noise floor could reach the thermal noise (dashed line),
unless the microwave power increases proportionally. Flicker (1/f) noise is inherent in the detectors; the
lowest flicker noise is observed at =133 dBc at 1Hz (solid purple line). Owing to the photodiode flicker,
the full advantages of the pulsed-shot regime are attained only at 100 kHz and beyond. At the lowest
frequencies, the flicker-of-frequency noise of the Fabry-Pérot cavity (grey line with slope 1/f) may limit
the spectral purity. [Au: Please mention the yellow doughnuts near the spectrum or omit them.]

expressed in decibels relative to the carrier
(dBc). The quantity S,(f) is the power
spectral density of the random phase ¢ as
a function of the Fourier (offset) frequency
f. Alternatively, we can use the phase-time
fluctuation [Au: Could this be replaced
by “the temporal fluctuation of the
phase”?] x = ¢/2mtv, where v is the carrier
frequency. The associated power spectral
density is given by S,(f) = (1/21v)S,(f). For
example, 180 dBc at 10 GHz carrier gives
NS, = 2.25 x 102 s Hz* (Fig. 1).
High-spectral-purity oscillators have a
wealth of potential applications. Among
them, modern radar is one of the most
demanding. The typical carrier frequency
for radar is in the 10-GHz band, and
the measurement time is determined by
the target range and speed. The ability

NATURE PHOTONICS | VOL 7 | APRIL 2013 | www.nature.com/naturephotonics

to detect small targets in cluttered and
hostile environments depends on the
oscillator phase noise. Some particle
accelerators require a very low jitter of a few
femtoseconds. High spectral purity increases
with increasing carrier frequency because
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the phase-time fluctuation [Au: Could this
be replaced by “the temporal fluctuation @f

the phase”?] x is proportional to 1/v.

Again, please keep the term
phase-time fluctuation

A classical rule states that the additive
phase noise is given by S,(f) = N/P,, where
P, is the microwave carrier power and N
is the noise power spectral densit ¥
which accounts for shot effect and
thermal energy, and includes the noise
figure when appropriate. By using high-
power photodiodes, Quinlan et al. have
overcome this limitation by operating
their photodiodes in the pulsed shot-noise
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Book Types

Textbook

* Usually, support for a course Formative

* Written for step-by-step reading No career payback

* Exercises, examples, etc.

Monograph
* Focus on a (more or less broad) topic

Formative / Informative

Little career payback
* Written for full/partial reading

 The kind of book PhD students and researchers should read

Handbook Informative / Technical
* Areference for practitioners/researchers in the domain | owest career payback

Edited book

o Informative / state-of-the-art
* Each chapter is written separately

Some career payback,

e Often very little coordination in the contents yet at moderate cost

e (Quite good books vs Garbage collections

Conference proceedings Informative / state-of-the-art

Rewards the Editor, moderate cost



Books Go With a Contract

Crackpot writes
e Submit a full book to a publisher

» Often victims of predatory/vanity press

Intermediate

e Sign a contract with a detailed book project

* A sample chapter might be required

 The CV and position of the author is a part of the decision

* There can be a serious peer review process on the project

Bestsellers writers
e Sign a contract with just a title or a topic

e Actual manuscript may be written by somebody else
e Sport champions, explorer, politicians etc.
* Richard Feynmann
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PhD Thesis

is similar to a book
(you just don’t
submit a proposal)

Book proposal

SRR, « Plan (table of contents, size etc.)

can change

* Intended readership
* Book type (monograph, handbook etc.)
e Level
* Related to a community/conference?

* Competitors
* Similar books

e Originality of your project
* Schedule
e Murphy’s law states that /t takes twice than

expected, even if you account for this principle
* Free comments & special requirements
Size: 2-5% of the book
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Your PhD Thesis in France

from day one to the defense



The examining board o

* 5-7 members, including 2 Referees
* Proposed by your advisor
* Validated/appointed by the Doctoral School

* Fussy administration criteria

* Plan = 3 month for the review process
e Time for PhD School authorization
e Referees take 2 months

* The manuscript can be unofficially modified between review and
defense — if the reviewers agree

* Almost final manuscript before the defense
* All members of the examining board
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PhD Defense

Examining Board, before g Chairman’s welcome h

. Lun-ch or dinner The defense * Presentation: 45 M
* Decisions

* Questions: 1-1.5 H

e Referees first

e Start from the most prestigious or
longer travel distance

Decreasing order of “importance”

e Chairman
* In which order they ask questions

Advisor is the last

 Comments rather than questions

* Does not participate to the evaluation
Some chairmen allow questions from
the public

The chairman has the last word )

Examining Board, after
* Exam outcome
* Never seen saying NO
* Thesis outcome
* Informal changes
e Written requirement for changes

e Defense report
* In France, it always goes with the thesis

-

e Public announcement + oath

* Traditional party




Before the defense e

* Get info about the examiners * Repeat, repeat, and repeat again
* Focus on referees * With your advisor and other grads
e Search engine * Watch on talking time
e Discuss with your advisor * Memorize

e Slideshow * Page order

* |ntermediate times

* Organized as an article * Have a page to skip if you are late

Visual aspect

e Colors and sizes ¢ |nSpeCt the conference room
« Numbering pages helps Q&A * Podium, projector, microphone,
 Use 16/9 aspect ratio examiners place,
* Have spare pages at end  Videoconference platform

e Zoom is preferred

* All employees in CNRS labs eligible
for free account

* Test in the conference room



Should | teach during my PhD?

Rules of the game (France)

e Contract with the university
* Need the advisor’s agreement

e Administrative unit of time H (Hour)

 Max 64 H, paid ~43 €/H
e Same remuneration of full professors
* Time for preparation not included
* Ratio=4.2/1 (1 day burden for 2 H)
e Relates to the rule

* Full time =1607 h > 384 H
e Professors teach 192 H (% time)

e Alternate forms

* “Mission doctorale” for specific tasks
* e.g. help a conference or a museum

 Work 1 day per2 H

Why | should
e £€€
e Learn from your supervisor

* A must for future career in universities

Why | should not

e Time (full 64 H 2 6-7 weeks)

* Your supervisor may let you alone

e Not useful for research-only institutions

When?

* Risky in the 1%t year (2" semester)
e Best done in the 2" year
* Keep free the 2"d semester of the 3" year
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Unfiled ideas o

* The real value of your PhD * Should | give printed slides?
 Prestige of the advisor(s) * Don’t, distracts the examiners
° PrEStige of the examiners ° Over_prepared talk?

* In France, the report is always

, , _ * Safer, but somewhat boring
required with the diploma

* That’s the way French people
like it



Logbook

Team logbook and personal logbook are
different, and (still) incompatible objects

“The logbook is the sniper’s deadliest weapon”
said a soldier in a Hollywood film
Same for scientists, but you are killing problems, not people
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Team/experiment logbook

@ eLabFTW * Document an experiment
* Multiple researchers
Connectez-vous a votre compte * Inefficient for the individual
Email  Structured as a database
ruplola@femto-str * Numerous solutions
Mot de passe Mot de passe oublié ? e Commercial
........... © * Open

Rester connecté
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194
Personal logbook

Reproducible science Review the relevant results
* Weekly or Monthly

* Document all your work
* When planning articles/conferences

* Avoid flooding, be concise

: . Protect your work
* Organize for long term readability

e Use cloud + backup

* Chrono order more efficient than topics _ , _ _
e Physically disconnected disk are immune to ransomware

Brain keeps the intense moments + Proof of invention/discovery

* Document in real time as you work « Clumsy dedicated servers

* Decide immediately what to discard * Digitally signed receipt
e Mark * Email to a dedicated address

* Nobody can change past emails in your account
* Ideas deserving further study y ge p y

* Results deserving publication * Also rock solid backup

* Bibliography, as it comes to your mind

* Keep track of what you read

* Interesting stuff on separate sheets?
» Stick on your loghook
* Too large? Reduced color copy!
* Keep valuable restaurant napkins



Paper or software? 3

Paper notebook Software notebook

 Stick relevant material * Need tablet/stylet

Mark file names (pictures, code, etc.) Comfortable future-proof app

Durable paper and ink e Make sure you can export A4 pdf
* What if you change OS?

Light frame for copy/scan
* Test before adopting

Scan periodically (CO 300 dpi)
* Rescan pages after corrections

Difficult to be concise

PC not always ready

Small writing area

Turning pages is slow

More...

* Most colleagues use paper

e | tried hard different technologies over >15 years
e Always went back to paper

* Aclose friend does well with software
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My Iogbooks

Enrico Rubiola 'http://rubiola.org

Scan A4 color, 300 dPi
150 pages —> 110 MB

MH Coilenafh KFS1412-105KE  (Lufl 0.63A suieldesl (wqf

Bewms $'RIR 1205+ 950ML

Néw@ow ANALUFER P ROBE

A
RS INLE

Pork ¢

40
M e

CALIBRAYT 0:

— Qu MLW{\ S2t, Yhaow.

« No Dux  py P . p2
5

0 elBam

12 SO‘&I::LMS

86 AVG

After testing different brands, | prefer
Leitz (1t) and Foray (2nd), hardbound A4

ot 2

(zsd{ 4h, ohedded ERYa

Wa_coau. oAU 9«/&104/(/'(~ Sel
2 Yits annnznusd Condidbon

‘Pozfi JQ/"W

sourts rwwwv/‘ ?(w?‘f/wgc/bc 7

ow‘fwl‘
Fank 2 Mua
h,u

AL

The X«%u Mewuate) v 4,0 A3

Foe c@m{amm We. &/Q/.)O’
PRV SV 5 (J(\% o FHaauk
Yl Gepy A c bw <

| owa ]
L

Enrico Rubiola http://rubiola.org
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CNRS logbook

Instruction pages
* Numbered, at the beginning

* Mandatory part of the book
* You have to scan

No option for
* Clean room (release particles)
e Qutdoor use (humidity)
* Other specific/difficult environments

Porous paper
* Fountain pen ink diffuses

Too dark frame for clean scan/copy

No area for confidential notes
* Notes you may not want to share
* Learn from Moleskine technology

Witness signature
* No true proof, it can be backdated
e Ridiculous/obsolete idea
e Should RSA digital signature and
timestamp instead

Overall, poor design
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My logbooks for conferences
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| tested different brands and sizes: A4,
A5 and 17x22cm, 150-200 pages.

Now | prefer reduced-A5 13x21 cm?, 80
pages, it fits in the pocket of my jacket
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e iPad Pro 10.5”

* GoodNotes app
e i0S/macOS only
e Exports pages to pdf

CPEM p 10 Martin Milton

Paris, 9 VIl 2018
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Former electronic conference logbooks

* File can be prepared before
* Copy/paste from the program
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| am still unhappy with technology

* iPad * OneNote
* Best stylet technology * Windows/macOS (Linux)
* Too expensive * Great, but
e Go for 13”, 10.5” is too small  Continuous sheet, no page option
* Does not replace a computer * PDF export breaks pages badly

e OneDrive storage only (no
support for other clouds)

* Apps strongly dependent on iOS

 \Windows tablets

* Inferior stylet

* True computer with keyboard
* Choice between brands

* | did not test

* Two friends use successfully
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Dear students,
thanks for attending my lectures,
and best wishes for your career

Yours,
Enrico Rubiola
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Team working — Simultaneous editing ~ *"

Cloud: Two or more people can edit simultaneously
Online editing: as Google Docs and Dropbox Papers

OneDrive merges contributions _
(better not writing the same paragraph at the same time)

Versioning server (ascii only, mostly used for code)
e Apache Subversion
e Git Hub

Overleaf
* Online LaTeX platfororm
Real-time preview
Rich text or ascii editor
Subscription
But free of charge with limited space, no of files and no of collaborators

PLMLatex
e Similar to Overleaf
e Lacks preview
* CNRS —> Privacy guaranteed
* Premium features free of charge
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Bibliography Management



Many different bibliography styles!

2 Cf. W. Schottky, Ann. d. Physik 57, 541 (1918). Old, APS (American Physical Society)
110 Footnote on the same page
Van Vugt, M., Hogan, R., & Kaiser, R. B. (2008). Leadership, APA (American Psychological Association)

followership, and evolution: Some lessons from the past. American

Psychologist, 63(3), 182-196. doi:10.1037/0003-066X.63.3.182 Jinesce ieiferre e (S, BEOR), sl slblliogrepiy ot e

[1] K. Vahala, Optical Microcavities (World Scientific, Singapore, ~ Physical Review,
2004). APS (American Physical Society)

[11] K. Totsuka and M. Tomita, Opt. Lett. 32, 3197 (2007).  Square brackets in the text [11]
1. Gerard, J. M. et al. Quantum boxes as active probes for photonic microstructures: The pillar Nature
microcavity case. Appl. Phys. Lett. 69,449-451 (1996). Superscript, and bibliography at end

[1] D. W. Allan, “Statistics of atomic frequency standards,” Proc. IEEE, IEEE Square brackets in the text [11]
vol. 54, pp. 221-230, Feb. 1966.

...the work of Cormack (1994). S
Cormack (1994, pp.32-33) states that...
...professional audience (Cormack, 1994). Intext reference (Smith, 1992), and bibliography at end

Smith (1946) and Jones (1948) have shown...

Cox, C., 2002. What health care assistants know about clean hands. Nursing today, Spring Issue, pp.647-85.
Baron, D. P., 2008. Business and the organization. Chester: Pearson.

[KD] Helmut Kopka and Patrick W. Daly, Guide to BTEX, fourth ed., Addison- AMS (American

Wesley, Boston, 2004. Mathematical Society)
[Kn] Donald E. Knuth, The TgXbook, Addison-Wesley, Reading, MA, 1984. Square brackets in the text [Kn]

List of abbreviations. Example: PRA / Phys. Rev. A / Physical Review A
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Bibliography software

* Ancient time
* Typeset your bibliography and format it by hand

e Old time
* Typeset your bibliography database
e Call “by name” the documents you cite
* The computer formats the bibliography

* Modern time
* Build your database when searching on the web
* PDF files / Saved searches / Database records
* Compile your bibliography by clicking on the database
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Building the bibliography

 Start: a bibliographic item is

cited by “name” (label) raw text =% template & [
* Intermediate: the label is L £ F
replaced by a full database l N s
recor d oo database
get citations -M
* Final: the record is formatted v

| | .h | '\biblio J
according the publisher rules Eﬂ"'t/m‘mm

add formatted citations

text with full bibliography




Example — Latex & Bibtex

Text file (.tex)

\section{Introduction} Lorem ipsum dolor sit amet,
consectetur adipiscing elit \cite[Arthur64im].
Suspendisse eu nunc velit. Morbi fringilla nibh vitae nulla
fringilla imperdiet. Vestibulum rutrum sem ac lorem
vulputate ac aliquet lacus dignissim \cite{Allan-1966}. Ut
nisl tellus, accumsan ut luctus nec, consequat ac enim.
Duis rhoncus sodales magna, vel luctus lorem tristique
ac. Morbi vulputate, sem nec faucibus imperdiet, mi risus
cursus dui, pellentesque dapibus metus nisi nec turpis
\cite[bibey99mtt]. Benec.accumsan iaculis sapien, a
accumsan nisl commodo sed. Fusce sit amet=mollis
nunc. In fringilla posuere lectus ac sodales. Vivamus
suscipit condimentum ligula, vel mollis eros condimentum
vel. Pellentesque eget diam quis dolor ultricies mattis.

C Latex does this >

Printout (.pdf)

Introduction

Lorem ipsum dolor sit amet, consectetur adipiscing elit [2].
Suspendisse eu nunc velit. Morbi fringilla nibh vitae nulla
fringilla imperdiet. Vestibulum rutrum sem ac lorem vulputate
ac aliquet lacus dignissim [1]. Ut nisl tellus, accumsan ut
luctus nec, consequat ac enim. Duis rhoncus sodales magna,
vel luctus lorem tristique ac. Morbi vulputate, sem nec
faucibus imperdiet, mi risus cursus dui, pellentesque dapibus
metus nisi nec turpis [3]. Donec accumsan iaculis sapien, a
accumsan nisl commodo sed.

References

[1] D. W. Allan, Statistics of Atomic Frequency Standards,
Proc. IEEE 54(2):221, 1966

[2] G.B, Arthur ... ... ...

[3]1J.A.Bibey, Ir, ... ... ...

C Latex does this >

Database file (.bib)

@Article{Allan-1966,

author = {David W. Allan},

title = {Statistics of Atomic Frequency Standards},
journal = PIEEE,

year = 1966, volume = 54, number = 2,

pages = {221-230}, month = feb,}

@Article{Allred62jrnbs, author = ... ...}

@Article{Arthur64im,

@Article{barber67mtt, author = ... ...}

@Article{bibey99mtt, author = ... ...}
Bibliography

C_Bibtex does this style file

Local bibliography (.bbl)

\bibitem{Allan-1966} ... ... ... ...
\bibitem{Arthur64im} ... ... ... ...
\bibitem{bibey99mtt} ... ... ... ...
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Endnote

Instant bibliography in Microsoft Word, Apple Pages, OpenOffice Writer, Mathematica

* Collect and organize

Files for reading
Saved searches
Citation records
Images and figures
etc...

Proprietary product, expensive (= $300 / €300)

4 N
organize organize organize web
databases
Ovid
R - 'q.. PubMed
citations saved W Web of Science
i) | Isearches database]{ (ete.. |
biblio - :
style f=——p| 'OIMa
citations

provided :
the publisher

.pdf for | |
reading

manuscript
with biblio
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Mendeley

* Broadly similar to Endnote / much simpler
* Proprietary tool
e Elsevier —> Privacy issues

* Cost
* 2 GB, free of charge
* 5GB, S55/year
e Unlimited, $165/year
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/otero

e Choice between standalone and web app
e Linux / macOS / Windows =

zon.com/[Fl 1y v | | Cc
 Collect all research in a single, searchable interface .
* PDFs, images, audio/video files, screenshots... i
* Automatically indexes the full-text library content @ w Loy
[;J Conference Paper
* Organizes research into iTunes-playlist-like Moases
collections b Qe e
 Named collections and sub-collections...
» Saved searches Gz
* Create footnotes, endnotes, in-text citations, Jason Pucket, Superpone
bibliographies 2010):70.97.

* Create citations in Word and OpenOffice

* Synchronizes data across many devices

* Requires registration
e Subscription charges beyond a small quota
* General purposes clouds are unsafe
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WYSIWYG Word Processing

What You See Is What You Get



Microsoft Office e

* The University of Franche Comté subscribes to the Office 365
package (full, not only Word)

* Create an Office 365 account using your email
first.last@univ-fcomte.fr, and set a password

* Download Office from the Microsoft web site and install
* Open Word, and choose “School or work account”

* Log in with your email first.last@univ-fcomte.fr
and the Office 365 password



Microsoft Word

Screenshot

®@n o0 0 Proposal Guidelines.DOC [Compatibility Mode] =
PlrigHe® o & 0 [ 9 (] B 125% 1+ (@)
New Open Save Print Undo Fedo  Format Tables Columns Show Navigation Gallery Toolbox Zoom  Help
l Document Elements \ Quick Tables J Charts J SmartArt Graphics I WordArt
=
”
Submitting a Book Proposal to
Cambridge University Press
These notes are intended to help you put together a detailed outline of your book
and to give you an idea of the process that Cambridge follows once the proposal |
has been submitted. ‘
]

Don't feel that you have to follow this framework exactly. However, the
following headings do cover most of the important information that we need in
order to evaluate your proposal.

Title (and subtitle, if any)

A clear and accurate title is important in marketing your book. As a general rule
the main title should have no more than seven words. (If the title looks like it will
be longer than that then consider using a subtitle too. Many people use search
engines when hunting for books so if key words or acronyms are in the subtitle
they will still be seen.)

Author Name and Affiliation

You should include your mailing address, e-mail, and phonc /fax numbers.

Background
This should outline the general field, how it has evolved, where it is going, its
commercial importance (if any) and so on.

Brief Description of the Book

Here you should set out, in a few paragraphs, what specifically the book will be
about. You should discuss the approach you intend to take (e.g. the balance
between theory and practice) and any particular presentational or pedagogical
features that will characterize the book. Will it, for example, include real-world
case studies? Practical hints and tips for practitioners?

Your Reasons for Writing the Book
Why do you think this book should be published and how will it benefit the
readers?

Market and Readership

Here you should describe exactly who the book is aimed at (e.g. graduate
students, researchers, practitioners in industry, etc.) and in what subjects they
work/study (e.g. electrical engineering, computer science, applied physics, etc.).
If the readership of your book includes practising professional engineers, please
be as specific as possible in describing their job functions (e.g. microwave circuit
design engineer). If the book can be used as a textbook/short course text or then
you should describe the type of course for which it could be adopted. In this

Print Layout View Sec 1| Pages: lof3 Words:  5of 798 L% [o TR

ORI

“

0

Printed page

Submitting a Book Proposal to
Cambridge University Press

These notes are intended to help you put together a detailed outline of your book
and to give you an idea of the process that Cambridge follows once the proposal
has been submitted.

Don't feel that you have to follow this framework exactly. However, the
following headings do cover most of the important information that we need in
order to evaluate your proposal.

Title (and subtitle, if any)

A clear and accurate title is important in marketing your book. As a general rule
the main title should have no more than seven words. (If the title looks like it will
be longer than that then consider using a subtitle too. Many people use search
engines when hunting for books so if key words or acronyms are in the subtitle
they will still be seen.)

Author Name and Affiliation

You should include your mailing address, e-mail, and phone/fax numbers.

Background
This should outline the general field, how it has evolved, where it is going, its
commercial importance (if any) and so on.

Brief Description of the Book

Here you should set out, in a few paragraphs, what specifically the book will be
about. You should discuss the approach you intend to take (e.g. the balance
between theory and practice) and any particular presentational or pedagogical
features that will characterize the book. Will it, for example, include real-world
case studies? Practical hints and tips for practitioners?

Your Reasons for Writing the Book
Why do you think this book should be published and how will it benefit the
readers?

Market and Readership

Here you should describe exactly who the book is aimed at (e.g. graduate
students, researchers, practitioners in industry, etc.) and in what subjects they
work /study (e.g. electrical engineering, computer science, applied pLysics, etc.).
If the readership of your book includes practising professional engineers, please
be as specific as possible in describing their job functions (e.g. microwave circuit
design engineer). If the book can be used as a textbook/short course text or then
you should describe the type of course for which it could be adopted. In this

What You See Is What You Get

219



Multilingual Support 0

computer detects spell
®NO Spell-check-demc .docx O
- B e o B 1 9 Bl &8 @ so-le
New Open Save Print Und@ oo Format Tables Columns Sh w Navigation Gallery Toolbox Zoom  Help
J Document Elemen J Quick Tables l Charts SmartArt Graphics l WordArt | =l
The computer detect spll and grammar
SR trovaae [
[l computer trovano gli errori di
orthografia e di grammatica| ortkografia

|

|
v

d’ortographe et de grammaire. :
— . ~orthographe
= = WE B

Prin{ Eayow BT Pages: lof 1 Words: 17 of 25 L% © TRK



‘8006
E]'@Eugu ol & LLU @ q ewni
New Open Save Print Undo FRedo Format Tables Columns Show igz Gallery Toolb
Final Showing Markup || Shows &=, . €= & = & | NewC . e

Team Working — Track Changes

|” Tondu-DRAFT - Dossier - Paysage de la recherche - temps fréquence-VG-ER.doc [Cog

8 &

| §

==mEg

l Document Elements I Quick Tables Charts l SmartArt Graphics l WordArt

donnera lieu a des expériences de la plus haute précision, dont les champs d’application

partent de la prévention des risques sismiques a la conception de systémes de transports plus

sars.

La stabilité de fréquences constitue aussi le fer de lance de la future plateforme Oscillator-

IMP (Oscillator Instability measurement Platform), un projet porté par I’Institut FEMTO-ST

en partenariat avec I'Institut UTINAM, lauréat d’un EquipEx pour un montant de 4.2 M€

sur 8 ans, dont 3.5 M€ dans la phase de démarrage.

«L’idée originale de cette plateforme est que, si J’exactitude est garantie par un petit nombre
d’horloges atomiques primaires, la presque totalité des applications nécessite la mesure de

petits intervalles de temps, s’appuyant ainsi sur la stabilité des oscillateurs. Ainsi, Qscillator

IMP a I’ambition d’étre lgader mondiale de la mesure de stabilité oscillateurs, » dit Enrico

Rubiola, directeur-adjoint du département Temps-fréquence de FEMTO-ST et responsable de

la plateforme. De la microseconde a la journée, la disparité des échelles de temps suppose le

recours a4 des oscillateurs et/ou horloges trés divers, et autant d’instruments de mesure :

Print Layout View Sec 1| Pages: 3o0f 4 Words: 0 of 952 6 TRK

Enrico Rubiola 24 Mar 12 12:42 ()
Formatted: English (US)

Enrico Rubiola 24 Mar 12 12:46 Q0

Deleted: Oscillator-IMP permettra
d'améliorer les performances au point

Click to accept change

Deleted: les meilleurs oscillateurs du monde
en termes de stabilité pour la mesure de petits

intervalles de temps )
Click to reject change [ 1x)
Deleted: cstime

=" Changes made by
Enrico Rubiola

Accept or reject

changes

Changes made by
Vincent Giordano

“HO»w <4 »
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Equations 0

New versions do well

Latex-like typesetting way: 1/2 \sqrt x"2 + yA2

Microsoft Word 2016 Professional typography
1 1
—\/x?% + y? - 2 2
5 V y > \/ r“ +y< >0

VX +y? 3V/a% + 12 >0



Word — The Bottom Line

223

* Pros

* Basic use extremely simple and quick to
learn

* Spell check and grammar check

* Sophisticated multilingual support

* Track changes
* Simultaneous editing

* Full integration with other programs

* Generally efficient for small documents
* Industry standard

* Accepted by all publishers

.doc is proprietary format
.docx is XML, but proprietary
Little-known option for strict open XML

Cons

Advanced use is terribly complex and
difficult to learn

Painful search through menus
Limited set of symbols, difficult to find
Loss of quality with vector graphics

??metimes small documents give a large
ile

Print generally inferior to pro quality

Large documents are difficult or
impossible to manage (split)

Document damages when changing
version

| like Word for drafting, and Latex for professional typesetting (conversion under LibreOffice)



Other WYSIWYG Programs

OpenOffice
* Similar to Office, and free, but less efficient
* Exportin PDF and Latex

LibreOffice
 Alternate version of OpenOffice, born when Sun/Oracle tried to limit the freedom with OpenOffice

Lyx
* Free, yet small community of users and lacks most pro features

Pages (Apple)

* Simple and beautiful results, but lacks most pro features
Scientific Word

» Uses Tex/Latex as the typesetting engine

e Qutstanding for technical writing

TexMacs (free)

* Free, but small community of users

* Beautiful prints, but lacks most pro features

* Designed for integration with some mathematical packages

Scrivener
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Structured Text Processing

Legacy of TROFF
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The Tex / Latex Family

The .tex is an ASCII file ‘ .tex file (ascii)
* typesetting commands Imanuscripd

ile -
_ libra
Extremely compact files provided ry
the publisher

Latex processes boxes (font metrics) instead of T Yox Y
graphics 5 . d=> Latex
engine;
True fonts are added at preview/print time Sevice _Jﬂ'l‘i
Scalable graphics independent
Full professional quality with early computers (1980s: dvi to ps
5 MHz clock, 640 kB RAM, 20 MB hard disk) preview
Portability over > 30 years (!!!) \ﬁjllfe—

Free, open source pdf to ps

Supported by the American Mathematical Society pdf file




PdfLatex 2!

* A different flavor of latex which skips | .texfile (ascii)
dvi and postscript " manuscript

provide_d%
* Faster and simpler engine ,ilg:::y

e Default in most installations

e Same results as regular Latex (almost) &
, S,
* Preferred in most cases " tex
* Personal use, up to small/mid-size e
publishing companies PdfLatex

* Nowadays, very few use true
postscript (2400 dpi photo-plotters)

[pdf file |
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Pioneering Design, D. Knuth, 1978

* Automated placement of floating bodies (figures, tables)
 Automated numbering of chapters, sections, figures, formulas
* Refer to numbered objects by name (label)

* Table of contents automatically generated and updated

 Also list of tables, figures, etc.
* Index automatically generated and updated (via Makeindex)
* Bibliography management (via Bibtex)
e Virtually unlimited font set (via Metafont)
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| don’t remember where

this comes from, apologize.
| promise I’ll replace with

something copyright safe

p.246 M. Gossens et al, The Latex

Companion, Addison Wesley 1994

The Source File

Code

daughter-in-law, X-rated\\
pages 13--67\\
yes——-or no? \\

$0$, $1$ and $-1$

\begin{align}
\begin{split}
II_1| &= \left| \int_\Omega gRu \,d\Omega \right| \\
&\le C_3 \left[ \int_\Omega \left( \int_{a}"x
g(\xi,t) \,d \xi \right)~2d \Omega \right]~{1/2} \\

&\quad\times \left[ \int_\Omega \left\{ u~2_x + \frac{i}{k}
\left( \int_{a}"x cu_t \, d\xi \right)~2 \right\}
c \Omega \right]~{1/2} \\
&\le C_4 \left| \left| f \left| \widetilde{S}~{-1,0}_{a,-}
W_2(\Omega,\Gamma_1) \right| \rightl|
\left| |ul \overset{\circ} \to W_2"{\widetilde{A}}
(\Omega; \Gamma_r,T) \right| \right|.
\end{split}\label{eq:A} \\
\begin{split}
|I_2] &= \left| \int_{0}"T \psi(t) \left\{ u(a,t)
-\int_{\gamma(t)}~a \frac{d\theta}{k(\theta,t)}
\int_{a}"\theta c(\xi) u_t(\xi,t) \,d \xi \right\} dt
\right | \\
&\le C_6 \left| \left| f \int_\Omega
\left| \widetilde{S}"{-1,0}_{a,-}
W_2(\Omega,\Gamma_1) \right| \rightl|
\left| |ul \overset{\circ} \to W_2"{\widetilde{A}}
(\Omega; \Gamma_r,T) \right| \right]|.
\end{split}
\end{align}

Printout
daughter-in-law, X-rated
pages 13—67

yes—or no?
0,1 and —1

|| = |/ gRu dQ)
Q

<0 /Q(/:g(f,t)df)Z
></Q ( cutd§>2 Q)

< Cu|7|Swa@,m) \lu|—’W2 @1, 7).

= [ v o[

< Cs

1/2

1/2

0
/ c(€yur(E, £) de b dt

Na,l_»OWz(Q,rl)\

\|u| & wi@ir, 7|
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The Metafont Concept =

‘ .mf file (ascii)

experts or>
databases
Metafont
K files ‘ Afm files |
scalable graphics font metrics
oX =» O Nl s s B A
T%o0
baseline.% -
aBc R 3




Metafont and Bezier Lines 22

Round tip

Flat tip

From C. Grandsire



Metafont Example

u#:=4/9pt#;

define_pixels(u);

beginchar (66, 13u#, 16u#,5u#) ; "Letter beta";
x1=2u; x2=x3=3u;
bot yl=-5u; y2=8u; y3=14u;
x4=6.5u; top y4=h;
z5=(10u, 12u) ;
z6=(7.5u,7.5u); z8=z6;
z7=(4u,7.5u) ;
z9=(11.5u,2u);
z0=(5u,u) ;
penpos1(2u,20);
penpos2(.5u,0);
penpos3(u,-45) ;
penpos4(.8u,-90);
penpos5(1.5u,-180) ;
penpos6(.4u,150) ;
penpos7(.4u,0) ;
penpos8(.4u,210) ;
penpos9(1.5u,-180) ;
penpos0(.3u,20) ;
pickup pencircle;

penstroke zle..z2e..z3e..zde..zbe..z6e..{up}z7e..z8e..z%.

labels(range 1 thru 9);
endchar;
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Greek letter “beta”
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end The compressed file takes a few bytes

.{up}zOe;

From C. Grandsire
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Unlimited Fancy Graphics

\longmapsto
\hookrightarrow
\rightharpoonup
\rightharpoondown
\leadsto

L]

\dashleftarrow
\Lleftarrow
\looparrowleft
\circlearrowleft
\upharpoonleft
\leftrightsquigarrow
\rightrightarrows

'S
|
|

S
k-
It

ASAP, I'll replace with free material under CC license

To my students: never ever do this mistake,
always mark immediately where things come from

| don’t remember where | got this, apologize.

\rightarrowtail
\curvearrowright
\downdownarrows
\rightsquigarrow

=l Ui—=cin

P _H H
0 (@) 5 i
— H,0 |

T
Io—
T
o

Schema 3: Schritt 3
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Conference Presentation



General Advices

Get information about the audience, and design the presentation for them

Number your slides, helps to aks questions
Table of contents goes in the first slide (title page)

Choice of colors —> in the end, you have very little choice

* Printable at a reasonable cost

* Visible on screen and print

* Visible when you don’t print the background image/fill

* Some colors may disturb (bright red, bright light green...)

Letters and numbers must be visible

* Avoid too small font in figures and plots _
(appropriate size is bigger than in printed material)

Choice of the program, and portability of your presentation

Beware of fancy fonts, they may not be printed/shown correctly

The last slide should summarize the results you are most proud of
(don’t show a “thank you” slide)

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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Other Advices

Take a look at the conference room

* Can you use your computer?

* |s a microphone necessary or mandatory?

* |s the position comfortable?

* |s a power outlet available and compatible with your computer?

Check on laser pointer and battery

Save a PDF copy of your presentation in a USB key

Learn by hart the slide order / have a plan for long presentations
Beginners: practice / record your presentation

Tradeoff between preparation and improvisation

* A learned-by-hart presentation is deadly boring
(often seen at PhD defenses)

* Good improvisation catches the attention, at some risk
* Experience: you know what can be improvised and what cannot
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Planning a Long Presentation 8

Example Advices
Enrico Rubiola Fortef 28 March 2012
Frequency stability, phase noise etc .The plan Of d Iong talk CannOt
tot dur no. subject be learned by hart
40 40 2-26 gpsectrgl ana:ysis d h bl
- ST * Depending on the public, you
8-15 Fourier ’
0 T s e e may need to slow down
A e e o POnents * Divide the available time in
100 30 Leeson effect Slots
67-74 Heuristic approach
76-95 Analysis of some oscillators
115 15 96-105 Cross spectrum ® Keep the SIOtS On SChedule
120 5 107-108 Conclusions

Experimental methods .Add/Sklp SlldeS Wlthln the SlOt

tot dur no. subject

;: :g 142-1105 2:::::;gnmr:(ee;surements ° Prlvate neXt_SIIde preVIeW
40 15 17-27 Oscillator phase noise helps a Iot

55 15 29-42 Photonic techniques
65 10 44-48 Calibration

75 10 50-64 Bridge techniques
85 10 66-71 AM noise

90 5 72 Conclusion/IMP



Speaker’s Private Screen =
Apple Keynote app

current slide next slide

Curren ide (11 of 29)

PdfLatex

* A different flavor of latex which skips
dvi and postscript

« Faster and simpler engine

* Default in most installations

+ Same results as regular Latex (almost)

ig_rjgine; * Nowadays, very few use true

e postscript (2400 dpi photo-plotters)
PdfLatex
.pdf file

Notes For Side 11

Useless presenter note 01:12:20

00:00:21

speaker's annotation presentation time
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Speaker’s Private Screen
Microsoft PowerPoint app

presentation time

Gl » - -

PdfLatex

‘\
EEE R
A
N I T i T ; \ i3
A | !, |
Cprinter ) <display ) L e +
0 :
1 .
The Tex engine = ‘ Lot ¢ :
< g C e
| t £ t ke
41 "
: ¢ ,f =
| A

Pioneering design (D. Knuth, 1978) ClICk to add notes

aamated placement of floating bodies (figures,

+ Table of contents automatically generated and
updated

+ Also list of tables, figures, etc.

speaker's annotation




Speaker’s Private Scren
OpenOffice / LibreOffice app

The private screen is totally independent of the presentation

2012H-Scientific-publication-L4.ppt - OpenOffice.org Impress
= Z " "
®
= Normal  Outline - Notes | Handout  Slide Sorter Tasks View ~ x
b Master Pages
b Layouts
¥ Table Design
“ Styles
PdfLatex

A different flavor of latex which skips.
i and postscript

* Faster and simpler engine

* Default in most installations.

‘Same results as regular Latex (simost)

Preferred in most cases
aaa * Personal use, up to small/mid-size
publishing companies
* Nowadays, very few u
postscript (2400 dpi photo-plotters)
PdifLatex

Show
-pdf file

<printer ; <display

Pdfloex

Useless
presenter
note

Slide 12

Fianeeriny design {0 Kewts, 19720

U
a

Rerminsa g om i
freeenin

Parervamsibimtented

b Custom Animation
< b Slide Transition
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Latex Presentations

Tex/Latex generate outstanding PDFs. Why not for a presentation?

* The strength and the weakness of Latex is that it hides
the layout

* Difficult to figure out what the final result look like

* Available packages and styles
* SliTex is gone

* Foiltex (IBM) is (one of) the simplest to use
* Elderly, no longer maintained

* Beamer is by far the most used
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Beamer — Example

A statistical estimator as well as a spectral analysis tool
Practical calculation of the Allan variance
Allan variance versus Allan deviation

A spectral analysis tool |

as well as a statistical estimator

Convolution product in the time domain. .. |

o hy()
+00 2 1N2 7
73r) = <[ oyt et > |
¢ —1 T
hy(t):T if —7>t<0
T
with < +1 , ~1N2 1
h,/(t) = — if 0>t<
y() Vo >t<T
. hy(t)=0 else 1 [H, ()
... filtering in the frequency domain |
)= [ SN HO o
. 4
. f)
with [H, ()2 = [E.T. [k, (1)] 2 = 251(771) o~
O = BT [h(0F =25 550 L\~

F. Vernotte Variance measurements



