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Everyone	  SHOULD	  know	  the	  basics	  of	  grammar	  and	  
style,	  but	  mastery	  only	  comes	  from	  prac6ce	  	  

•  We	  come	  from	  various	  
backgrounds,	  so	  have	  
different	  experiences	  

•  For	  some	  of	  us,	  English	  is	  a	  
second	  language	  

•  Correct	  grammar	  and	  style	  
wasn’t	  a	  parGcular	  
emphasis	  in	  your	  UG	  
experience	  

•  Haven’t	  had	  much	  pracGce	  
in	  wriGng	  

•  The	  good	  news	  is	  that	  it’s	  
never	  too	  late!	  

•  The	  beMer	  news	  is	  that	  it	  is	  
not	  that	  difficult	  to	  be	  a	  
beMer	  writer	  

•  EssenGal	  for	  anyone	  with	  an	  
advanced	  degree	  
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Becoming	  a	  good	  scien6fic	  writer	  –	  taking	  prac6ce,	  
6me	  and	  aJen6on	  to	  detail	  –	  is	  one	  of	  your	  goals	  

3	  



This	  presenta6on	  is	  intended	  to	  give	  you	  some	  of	  the	  
tools	  to	  be	  able	  to	  write	  beJer	  

•  First,	  some	  resources:	  
–  Michael	  Alley,	  The	  Cra(	  of	  Scien/fic	  Wri/ng,	  3rd	  edi/on	  

(Springer,	  New	  York,	  1996)	  
–  Michael	  Alley,	  The	  Cra(	  of	  Scien/fic	  Presenta/ons,	  2nd	  

edi/on	  (Springer,	  New	  York,	  2013)	  
–  Strunk	  and	  White,	  The	  Elements	  of	  Style	  (Longman,	  

1999)	  
–  APS	  Style	  Guide,	  hMp://www.apsstylemanual.org/	  
–  Lynne	  Truss,	  Eats,	  Shoots	  and	  Leaves	  (Gotham,	  New	  

York,	  2006)	  
–  Josh	  Bernoff,	  Wri/ng	  Without	  Bullshit	  (HarperCollins,	  

New	  York,	  2016)	  	  
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There	  are	  two	  primary	  goals	  of	  good	  scien6fic	  wri6ng,	  
clarity	  and	  precision	  

Precise

Clear

Forthright

Concise

Familiar

Fluid

Taken	  from	  Fig.	  1-‐1,	  Pg	  12,	  The	  Cra(	  of	  Scien/fic	  Wri/ng	  
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There	  are	  three	  organiza6onal	  issues	  that	  you	  have	  to	  
consider	  up-‐front	  before	  you	  start	  wri6ng:	  

Constraints	  
Structure	  
Style	  

	  
They	  are	  related	  to	  each	  other	  and	  need	  to	  be	  

considered	  before	  you	  start.	  
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Four	  constraints	  shape	  the	  goal	  of	  a	  wri6ng	  project	  

Audience	  
•  Who	  is	  going	  to	  read	  it?	  
•  What	  do	  they	  know?	  
•  Why	  will	  they	  be	  reading?	  
•  How	  will	  they	  be	  reading?	  

	  

Format	  
•  “Format”	  is	  how	  the	  type	  is	  

arranged	  on	  the	  page	  
•  Ofen	  defined	  by	  a	  journal	  or	  

publisher	  

	  
Mechanics	  

•  What	  style	  has	  to	  be	  used?	  
–  Eg.	  BriGsh	  vs	  American	  Spelling?	  

•  Many	  rules	  in	  English,	  not	  all	  logical	  

	  

Poli6cs	  
•  What	  impact	  will	  your	  wriGng	  

possibly	  have?	  
•  Will	  your	  audience	  be	  biased?	  
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The	  structure	  of	  your	  wri6ng	  plays	  a	  key	  role	  in	  how	  
effec6ve	  it	  is	  

Elements	  of	  Structure	  
	  

•  Title	  
•  Abstract	  or	  ExecuGve	  Summary	  
•  Main	  SecGons	  
•  IllustraGons	  
•  Tables	  
•  Conclusion	  
•  Back	  MaMer	  
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Title	  should	  be	  as	  specific	  as	  possible	  and	  engage	  the	  
audience	  

•  Reducing	  the	  Hazards	  of	  OperaGon	  

•  InteracGon	  Free	  Measurements	  

•  InteracGon	  Free	  Quantum	  Measurements	  
of	  an	  Object	  in	  a	  Light	  Beam	  

•  	  Studies	  on	  the	  ElectrodeposiGon	  of	  Lead	  
on	  Copper	  

•  Use	  of	  an	  IR	  FPA	  in	  Determining	  the	  
Temperature	  of	  a	  GraGng	  

•  ObservaGon	  of	  a	  new	  parGcle	  in	  the	  search	  
for	  the	  Standard	  Model	  Higgs	  boson	  with	  
the	  ATLAS	  detector	  at	  the	  LHC	  

Weak.	  What	  “OperaGon”?	  

Weak.	  What	  “Measurement”?	  

PreMy	  Good.	  But	  what	  
“Object”?	  

Not	  great.	  “Studies”	  doesn’t	  
say	  anything.	  Content-‐free	  

OK,	  but	  “IR	  FPA”?	  	  Really?	  
Avoid	  abbreviaGons	  and	  jargon	  

PreMy	  good.	  	  And	  5,000	  
citaGons	  and	  counGng.	  

9	  



There	  are	  two	  kinds	  of	  abstracts,	  each	  of	  them	  with	  
their	  own	  specific	  func6ons	  
Abstract	  (or	  descrip6ve	  summary)	  

	  
•  Tells	  the	  reader	  what	  the	  arGcle	  is	  

going	  to	  be	  about,	  and	  maybe	  
summarizes	  key	  results	  

•  Short	  –	  eg.,	  PRL	  limit	  is	  600	  characters	  

Informa6ve	  (or	  Execu6ve)	  Summary	  
	  

•  Summarizes	  the	  key	  findings	  and	  
recommendaGons	  

•  Also	  short,	  ofen	  1	  page	  
	  

We	  report	  two	  measurements	  of	  the	  top	  quark	  mass	  Mtop	  using	  the	  CDF	  II	  
detector	  at	  the	  Fermilab	  Tevatron	  	  in	  a	  318	  pb-‐1	  data	  sample	  using	  Mbar	  events	  
in	  the	  lepton	  +	  jets	  final	  state.	  	  	  One	  method	  uses	  an	  event-‐based	  likelihood	  
technique	  resulGng	  in	  Mtop	  =	  173.2	  ±	  4.1	  GeV/c2.	  	  The	  second	  method	  
reconstructs	  a	  top-‐quark	  mass	  in	  each	  event	  using	  the	  measured	  invariant	  mass	  
of	  the	  hadronically	  decaying	  W	  boson	  to	  constrain	  the	  jet	  energy	  scale	  to	  obtain	  
a	  value	  for	  Mtop	  of	  173.5	  ±	  3.9	  GeV/c2.	  We	  take	  the	  laMer,	  which	  is	  more	  precise,	  
as	  our	  result.	  
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Sec6ons	  of	  paper	  are	  important	  to	  organize	  what	  is	  
presented	  to	  the	  reader	  

•  IntroducGon	  

•  Main	  secGon	  and	  
subsecGons	  

•  Conclusions	  

•  What	  is	  the	  work?	  
•  Why	  is	  it	  important?	  
•  What	  is	  the	  context?	  
•  How	  will	  it	  be	  presented?	  

•  Describes	  what	  was	  done.	  
•  Should	  have	  a	  strategy	  
•  Ofen	  has	  subsecGons	  to	  help	  

navigate	  when	  longer	  
–  Use	  “strong”	  headings!	  

•  Restates	  what	  was	  done	  
•  Summarizes	  key	  conclusions	  
•  ImplicaGons	  for	  future	  work	  
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A	  PRL	  ar6cle	  shows	  how	  the	  elements	  come	  together	  
–	  Introduc6on	  first	  

The	  top	  quark	  is	  the	  heaviest	  known	  elementary	  parGcle	  with	  a	  mass	  40	  Gmes	  that	  
of	  the	  next-‐heaviest	  quark	  or	  lepton.	  	  Because	  of	  this	  comparaGvely	  large	  mass,	  	  
top	  quark	  studies	  provide	  insight	  into	  our	  understanding	  of	  mass	  in	  general,	  and	  
test	  theories	  that	  explain	  the	  large	  range	  of	  quark	  and	  lepton	  masses.	  
Within	  the	  context	  of	  the	  Standard	  Model	  of	  parGcle	  physics,	  	  the	  top	  quark	  mass	  is	  
related	  to	  the	  masses	  of	  the	  W	  boson	  and	  the	  Higgs	  boson,	  the	  laMer	  object	  being	  
the	  key	  to	  our	  understanding	  of	  the	  origin	  of	  	  mass	  [1].	  Precision	  measurements	  of	  
the	  top	  quark	  and	  W	  boson	  masses	  	  test	  the	  consistency	  of	  the	  Standard	  Model,	  
and	  in	  parGcular	  the	  Higgs	  mechanism.	  	  An	  improved	  measurement	  of	  the	  top	  
quark	  mass	  is	  therefore	  	  a	  main	  goal	  of	  the	  experiments	  at	  the	  Fermilab	  Tevatron	  
collider.	  
	  
In	  this	  LeMer	  we	  present	  two	  measurements	  of	  the	  top	  quark	  mass	  in	  the	  lepton	  +	  
jets	  decay	  channel……	  
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The	  body	  consists	  of	  17	  paragraphs,	  3	  figures	  and	  2	  
tables	   Unusually	  long	  

paragraph	  –	  
OK	  but	  be	  
careful	  

Displayed	  
equaGon	  
numbered!	  
Recommend	  
numbering	  all	  
equaGons!	  

Title	  with	  
informaGve	  
capGon.	  Give	  
thought	  to	  
these!	  
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The	  conclusions	  MUST	  be	  given	  plenty	  of	  
considera6on	  
In	  summary,	  we	  have	  presented	  two	  new	  measurements	  of	  the	  top	  quark	  mass.	  	  An	  
analysis	  using	  the	  DLM	  method	  results	  in	  Mtop	  =	  173.2	  ±	  4.1	  GeV/c2;	  	  	  the	  analysis	  
using	  the	  template	  technique	  results	  in	  Mtop	  =	  173.5	  ±	  3.9	  GeV/c2.	  	  	  	  There	  is	  a	  large	  
staGsGcal	  correlaGon	  between	  these	  measurements	  given	  the	  common	  data	  
sample	  so	  that	  we	  quote	  as	  a	  result	  only	  the	  more	  accurate	  measurement,	  the	  
template	  method	  result	  of	  Mtop	  =	  173.5	  ±	  3.9	  GeV/c2.	  	  This	  provides	  the	  most	  
precise	  single	  constraint	  on	  this	  	  important	  physical	  parameter,	  exceeding	  the	  
accuracy	  of	  the	  previous	  world	  average	  for	  the	  top	  quark	  mass	  [14].	  
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The	  style	  of	  the	  wri6ng	  depends	  on	  the	  context,	  but	  
there	  are	  some	  good	  guidelines	  to	  follow	  
Clarity 	  KISS,	  avoid	  complexity,	  avoid	  ambiguity	  
Conciseness 	  Omit	  unnecessary	  words,	  phrases,	  sentences	  
Precision 	  Use	  the	  correct	  word	  

	  Avoid	  excessive	  use	  of	  synonyms	  
Familiar 	  Avoid	  jargon;	  remember	  your	  audience	  
Forthright 	  Avoid	  pretenGous	  words,	  clichés	  

	  Use	  concrete	  nouns	  rather	  than	  abstract	  nouns	  
	  Avoid	  passive	  verbs	  	  
	  Be	  suspicious	  of	  any	  sentences	  starGng	  with	  “it”	  
	  Be	  specific	  rather	  than	  general	  

Fluidity 	  Vary	  rythm	  
	  Vary	  length	  of	  sentences	  and	  paragraphs	  
	  Vary	  openings	  of	  sentences	  
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Wri$ng	  Without	  Bullshit	  is	  a	  screed	  against	  “poorly	  
wriJen	  crap.”	  

Bernoff	  makes	  a	  strong	  case:	  
•  More	  and	  more	  wriMen	  material	  

(thank	  you,	  WWW)	  
•  More	  and	  more	  unediMed	  stuff	  
•  Less	  discipline	  

He	  invokes	  an	  Iron	  Impera6ve:	  
	  

Treat	  the	  reader’s	  Gme	  as	  
more	  valuable	  than	  your	  own.	  
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“The	  6de	  of	  bullshit	  is	  rising.”,	  
first	  sentence	  of	  WWOBS.	  



Bernoff	  even	  has	  a	  way	  of	  measuring	  what	  he	  calls	  
“bullshit”	  wri6ng:	  

Innovalon	  is	  a	  leading	  technology	  company	  
that	  combines	  advance	  cloud-‐based	  data	  
analyGcs	  and	  data-‐driven	  intervenGon	  
playorms	  to	  achieve	  meaningful	  insight	  and	  
impact	  in	  clinical	  and	  quality	  outcomes,	  
uGlizaGon	  and	  financial	  performance	  across	  
the	  healthcare	  landscape.	  	  Inovalons’s	  unique	  
achievement	  of	  value	  is	  delivered	  through	  the	  
effecGve	  progression	  of	  Turning	  Data	  into	  
Insight,	  and	  Insight	  into	  AcGon.	  	  Large	  
proprietary	  datasets,	  advanced	  integraGon	  
technologies,	  sophisGcated	  predicGve	  
analyGcs,	  data-‐driven	  intervenGon	  playorms,	  
and	  deep	  subject	  maMer	  experGse	  deliver	  a	  
seamless	  end-‐to-‐end	  capability	  that	  brings	  the	  
benefits	  of	  big	  data	  and	  large-‐scale	  analyGcs	  
to	  the	  point	  of	  care.	  
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Bernoff	  even	  has	  a	  way	  of	  measuring	  what	  he	  calls	  
“bullshit”	  wri6ng:	  
Innovalon	  is	  a	  leading	  technology	  company	  
that	  combines	  advance	  cloud-‐based	  data	  
analy6cs	  and	  data-‐driven	  interven6on	  
pla`orms	  to	  achieve	  meaningful	  insight	  and	  
impact	  in	  clinical	  and	  quality	  outcomes,	  
u6liza6on	  and	  financial	  performance	  across	  
the	  healthcare	  landscape.	  	  Inovalon’s	  unique	  
achievement	  of	  value	  is	  delivered	  through	  the	  
effec6ve	  progression	  of	  Turning	  Data	  into	  
Insight,	  and	  Insight	  into	  AcGon.	  	  Large	  
proprietary	  datasets,	  advanced	  integra6on	  
technologies,	  sophis6cated	  predic6ve	  
analy6cs,	  data-‐driven	  interven6on	  pla`orms,	  
and	  deep	  subject	  maMer	  experGse	  deliver	  a	  
seamless	  end-‐to-‐end	  capability	  that	  brings	  
the	  benefits	  of	  big	  data	  and	  large-‐scale	  
analy6cs	  to	  the	  point	  of	  care.	  
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Being	  precise	  is	  cri6cal	  to	  effec6ve	  communica6on	  of	  
science	  

Example	  of	  an	  email	  posGng	  following	  an	  
analysis	  	  procedure	  distributed	  to	  a	  3,000	  
member	  collaboraGon:	  
	  
I	  have	  a	  quesGon	  on	  :	  

"Analyses	  strongly	  dependent	  on	  the	  c-‐jet	  and	  light-‐
jet	  uncertainGes	  should	  	  not	  include	  them	  when	  
profiling.”	  

How	  would	  you	  define	  "strongly	  dependent	  on"	  ?	  

And	  what's	  the	  raGonale	  behind	  forbidding	  people	  
to	  profile	  some	  NP?	  In	  	  principle	  ….	  

The	  rejoinder	  didn’t	  help	  
much:	  
	  
About	  “strongly	  dependent”,	  it	  
should	  just	  mean	  that	  a	  variaGon	  
of	  the	  light	  and	  c-‐jet	  mistag	  rate	  
would	  significantly	  affect	  the	  
analysis	  result.	  

“NP”	  -‐>	  Nuisance	  Parameter	  
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Here	  are	  some	  examples	  of	  things	  to	  avoid	  –	  
redundant	  and	  wordy	  phrases	  

Redundant	  phrases	  
–  “alternaGve	  choices”	  
–  “basic	  fundamentals”	  
–  “close	  proximity”	  
–  “consensus	  of	  opinion”	  
–  “as	  to	  whether”	  
–  “clearly	  demonstrates”	  
–  “for	  the	  forseeable	  future”	  

Wordy	  phrases	  
–  “due	  to	  the	  fact	  that”	  
–  “in	  order	  to”	  
–  “in	  the	  near	  future”	  
–  “great	  deal	  of”	  
–  “as	  to	  whether”	  
–  “made	  the	  decision”	  
–  “has	  the	  potenGal	  to”	  
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General	  agreement	  that	  wri6ng	  in	  ac6ve	  voice	  is	  a	  
more	  effec6ve	  way	  of	  communica6ng	  

Two	  categories:	  

1.  Passive	  verbs	  and	  	  
passive	  phrases	  

2.  1st	  or	  2nd	  person	  
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2.  “The	  measurement	  was	  done	  by	  
analyzing	  data…”	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  beMer	  as	  
“We	  made	  the	  measurement	  by	  
analyzing	  data…”	  
	  
(with	  the	  caveat	  that	  use	  of	  1st	  
person	  should	  be	  tempered)	  

1.  “the	  voltage	  was	  displayed	  on	  
the	  oscilloscope…”	  

	   	  	  beMer	  as	  	  
“the	  oscilloscope	  displayed	  the	  
voltage…”	  



Here	  are	  a	  set	  of	  random	  notes	  and	  6ps	  collected*	  
over	  the	  years	  

•  Read	  and	  study	  published	  papers	  
in	  your	  field	  

•  Start	  with	  a	  detailed	  and	  logically	  
sequenced	  outline	  

•  Write	  the	  abstract	  last	  

•  Remember	  that	  first	  sentences	  
are	  parGcularly	  important	  

•  One	  set	  of	  ideas	  to	  each	  
paragraph	  

•  Short	  sentences	  are	  beMer	  –	  
generally	  –	  than	  longer	  ones	  

•  Redundancy	  is	  a	  needless	  
repeGGon	  –	  but	  someGmes	  
important	  content	  needs	  to	  be	  
emphasized!	  

•  Put	  yourself	  in	  the	  place	  of	  the	  
audience,	  and	  think	  about	  the	  
quesGons	  they	  might	  have	  

•  Write	  first,	  polish	  afer	  

•  Then	  proof-‐read	  again	  and	  again,	  
and	  then	  proof-‐read	  once	  more	  
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*	  Credit	  to	  Prof.	  Tony	  Key,	  who	  assembled	  the	  iniGal	  list!	  



The	  need	  to	  polish	  and	  proof-‐read	  –	  and	  at	  6mes	  to	  
rewrite	  –	  requires	  one	  to	  manage	  6me	  carefully.	  

Rough	  rule	  of	  thumb:	  
•  Plan	  to	  use	  25%	  of	  your	  Gme	  to	  

write	  first	  draf	  
•  Use	  75%	  to	  review,	  rewrite,	  

polish	  and	  proof-‐read	  
	  
Remember	  this	  is	  about	  “your	  
Gme”,	  not	  wall-‐clock	  Gme	  
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You	  can	  become	  a	  good	  –	  perhaps	  excellent	  –	  
scien6fic	  writer	  –	  make	  it	  one	  of	  your	  personal	  goals!	  
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