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Experimental	
  tools	
  to	
  watch	
  reac)ons	
  

Phys.	
  Rev.	
  Le0.	
  39,	
  680–684	
  (1977)	
  	
  
Knock-­‐Out	
  Nucleons	
  from	
  Rela>vis>c	
  Nuclear	
  Collisions	
  

Steven	
  E.	
  Koonin	
  
The	
  Niels	
  Bohr	
  Ins.tute,	
  University	
  of	
  Copenhagen,	
  DK-­‐2100	
  Copenhagen	
  

Ø,	
  Denmark,	
  and	
  The	
  Weizmann	
  Ins.tute	
  of	
  Science,	
  Rehovot,	
  Israel	
  
	
  

A	
   nonequilibrium	
   single-­‐sca0ering	
   mechanism	
   is	
   proposed	
   to	
  
describe	
   the	
   inclusive	
   proton	
   spectrum	
   from	
   rela)vis)c	
   heavy-­‐ion	
  
collisions.	
  Data	
  from	
  20Ne	
  +	
  U	
  and	
  4He	
  +	
  U	
  collisions	
  are	
  shown	
  to	
  
be	
  consistent	
  with	
  a	
  simple	
  model	
  of	
   the	
  knock-­‐out	
  process.	
  Two-­‐
proton	
   azimuthal	
   angle	
   correla)ons	
   are	
   suggested	
   as	
   a	
   unique	
  
signature	
  of	
  this	
  reac)on	
  mechanism.	
  







Watching	
  nuclear	
  collisions	
  thru	
  TDHF	
  















Global	
  Change	
  and	
  the	
  Dark	
  of	
  the	
  Moon	
  
S.	
  Fla0e,	
  S.	
  E.	
  Koonin,	
  and	
  G.	
  MacDonald	
  
Report	
  JSR-­‐91-­‐315	
  
The	
  MITRE	
  Corpora)on,	
  Mclean	
  VA,	
  1992	
  

Geophysical	
  Research	
  LeHers,	
  2001	
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1.3	
  Study	
  charge	
  
• Technology:	
  	
  

• Survey	
  the	
  state-­‐of-­‐the-­‐art	
  in	
  sequencing.	
  	
  
• What	
  are	
  the	
  alterna)ves	
  beyond	
  gel	
  electrophoresis?	
  	
  
• What	
  strategies	
  should	
  be	
  used	
  for	
  inser)ng	
  new	
  
technologies	
  into	
  produc)on	
  sequencing?	
  	
  
• What	
  are	
  the	
  broader	
  uses	
  of	
  sequencing	
  technologies?	
  	
  
• What	
  are	
  the	
  technology	
  needs	
  beyond	
  those	
  of	
  the	
  
Human	
  Genome	
  Project?	
  	
  

• Quality	
  Assurance	
  and	
  Quality	
  Control:	
  	
  
• What	
  are	
  the	
  end-­‐to-­‐end	
  QA/QC	
  issues	
  and	
  needs	
  of	
  the	
  
Human	
  Genome	
  Project?	
  	
  
• What	
  levels	
  of	
  sequence	
  quality	
  are	
  required	
  by	
  various	
  
users	
  of	
  genome	
  data?	
  	
  
• What	
  steps	
  can	
  be	
  taken	
  to	
  ensure	
  these	
  various	
  levels	
  of	
  
quality?	
  	
  

• Informa>cs:	
  	
  
• Survey	
  the	
  current	
  database	
  issues,	
  including	
  data	
  
integrity,	
  submission,	
  annota)on,	
  and	
  usability?	
  	
  
• What	
  is	
  the	
  current	
  state	
  of	
  algorithm	
  development	
  for	
  
finishing	
  and	
  annota)ng	
  sequence?	
  	
  

Science	
  2	
  January	
  1998:	
  	
  
Vol.	
  279	
  no.	
  5347	
  pp.	
  36-­‐37	
  	
  
Policy	
  Forum:	
  BIOMEDICINE	
  
An	
  Independent	
  Perspec>ve	
  on	
  the	
  Human	
  Genome	
  Project	
  
Steven	
  E.	
  Koonin	
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New	
  technology	
  is	
  only	
  part	
  of	
  a	
  
solu)on	
  

•  “Moonshot”,	
  “ManhaUan	
  Project”,	
  “Inven.ng	
  the	
  Clean	
  
Energy	
  Future”,	
  …	
  

•  Structural	
  features	
  retard/mi)gate	
  the	
  impact	
  of	
  technology	
  
change	
  

•  Societal	
  levers	
  are	
  as	
  (or	
  more)	
  important	
  
–  Regula)on,	
  Economics,	
  Behavior,	
  Percep)ons	
  
–  Opera)on	
  of	
  exis)ng	
  technology,	
  introduc)on	
  of	
  new	
  
technology	
  

–  These	
  are	
  different	
  from,	
  but	
  not	
  independent	
  of	
  the	
  
technology	
  

•  US	
  has	
  had	
  mixed	
  success	
  in	
  combining	
  the	
  technical	
  and	
  
societal	
  dimension	
  to	
  accelerate	
  change	
  

•  Social	
  science	
  has	
  been	
  with	
  us	
  for	
  several	
  centuries	
  	
  
So	
  what’s	
  new???	
  



Big	
  data	
  can	
  be	
  brought	
  to	
  bear	
  on	
  
societal	
  issues	
  

•  Greenhouse	
  Gas	
  Treaty	
  
Verifica)on	
  methodology	
  	
  
•  Fuse	
  surveys,	
  direct	
  

measurements,	
  proxies	
  to	
  
independently	
  verify	
  GHG	
  
emissions	
  	
  



What	
  does	
  it	
  mean	
  to	
  
“instrument	
  a	
  city”?	
  

•  Ci)es	
  deliver	
  services	
  to	
  ci)zens	
  through	
  infrastructure	
  and	
  
processes	
  
–  Shelter,	
  safety/security,	
  health,	
  food,	
  water,	
  waste,	
  energy,	
  
mobility,	
  …	
  

•  How	
  do	
  these	
  systems	
  operate	
  and	
  interact?	
  
•  How	
  can	
  we	
  op)mize?	
  

–  Early	
  successes	
  	
  in	
  predic)ve	
  policing,	
  traffic	
  management	
  
•  We	
  need	
  to	
  instrument	
  

–  Infrastructure	
  (condi)on,	
  opera)on)	
  
–  Environment	
  (meteorology,	
  pollu)on,	
  noise,	
  …)	
  
–  	
  People	
  (loca)on,	
  economic	
  and	
  communica)on	
  ac)vi)es,	
  
health,	
  …)	
  	
  	
  

PRIVACY!!!	
  



Diverse	
  interests	
  in	
  	
  
“instrumen)ng	
  a	
  city”	
  

•  Government	
  (Local,	
  Federal,	
  Ci)zens)	
  

•  Private	
  sector	
  (retail,	
  insurance,	
  financial,	
  poli)cal)	
  

•  Security	
  organiza)ons	
  (local,	
  na)onal,	
  interna)onal)	
  
–  “Needle	
  in	
  the	
  haystack”	
  vs	
  “Shape	
  of	
  the	
  haystack”	
  

•  Social	
  scien)sts	
  	
  
–  beyond	
  surveys	
  or	
  aggregate	
  data	
  flows	
  
–  “Pulse	
  of	
  the	
  City”	
  



Visualiza)on	
  of	
  TLC	
  GPS	
  data	
  

Drop-­‐off	
  

Pick-­‐up	
  

Most	
  drop-­‐off’s	
  occur	
  	
  
on	
  the	
  avenues,	
  most	
  	
  
pick-­‐up’s	
  on	
  the	
  streets	
  	
  

Lauro	
  Lins,	
  Fernando	
  Chiriga),	
  Nivan	
  Ferreira,Claudio	
  Silva	
  and	
  Juliana	
  Freire	
  -­‐	
  	
  NYU	
  Poly	
  
(Data	
  obtained	
  from	
  TLC	
  on	
  June	
  6th,	
  2012)	
  
	
   Center	
  for	
  Urban	
  Science	
  and	
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  28	
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  25	
  

29k	
  

590k	
  

NY	
  Taxi	
  Rides	
  by	
  Day	
  in	
  2011	
  

Lauro	
  Lins,	
  Fernando	
  Chiriga),	
  Nivan	
  Ferreira,Claudio	
  Silva	
  and	
  Juliana	
  Freire	
  -­‐	
  	
  NYU	
  Poly	
  
(Data	
  obtained	
  from	
  TLC	
  on	
  June	
  6th,	
  2012)	
  
	
  



Studying	
  Taxi	
  Pa0erns	
  

May	
  1st	
  –	
  May	
  
7th	
  2011	
  

3.6	
  Million	
  Trips	
  

Train	
  Sta)ons	
  

Airports	
  



Urban	
  data	
  sources	
  
•  Organic	
  data	
  flows	
  

–  Administra)ve	
  records	
  (census,	
  permits,	
  …)	
  
–  Transac)ons	
  (sales,	
  communica)ons,	
  …)	
  
–  Opera)onal	
  (traffic,	
  transit,	
  u)li)es,	
  health	
  system,	
  …)	
  

•  Sensors	
  
–  Personal	
  (loca)on,	
  ac)vity,	
  physiological)	
  
–  Fixed	
  in	
  situ	
  sensors	
  
–  Crowd	
  sourcing	
  (mobile	
  phones,	
  …)	
  
–  Choke	
  points	
  (people,	
  vehicles)	
  
–  Remote	
  	
  

•  Opportuni>es	
  for	
  “novel”	
  sensor	
  technologies	
  
–  Infrared	
  	
  and	
  spectral	
  imagery	
  
–  LIDAR	
  
–  RF	
  and	
  magne)c	
  	
  
–  Seismic,	
  acous)c	
  
–  Ionizing	
  radia)on,	
  biological,	
  chemical	
  
–  …	
  



Looking	
  South	
  from	
  	
  
the	
  Empire	
  State	
  Building	
  



Manha0an	
  in	
  the	
  IR	
  



   What can cities do with the data? 

•  Op)mize	
  opera)ons	
  
–  traffic	
  flow,	
  u)lity	
  loads,	
  services	
  delivery,	
  …	
  

•  Monitor	
  infrastructure	
  condi)ons	
  
–  bridges,	
  potholes,	
  leaks,	
  …	
  

•  Infrastructure	
  planning	
  	
  
–  zoning,	
  public	
  transit,	
  u)li)es	
  

•  Improve	
  regulatory	
  compliance	
  	
  
•  Public	
  health	
  

–  Nutri)on,	
  epidemiology,	
  environmental	
  impacts	
  

•  Abnormal	
  condi)ons	
  
–  Hazard	
  detec)on,	
  emergency	
  management	
  

•  Monitor/predict	
  effects	
  of	
  natural	
  and	
  deliberate	
  policy	
  experiments	
  
•  Be0er	
  inform	
  the	
  ci)zenry	
  



The	
  CUSP	
  Partnership	
  
•  The	
  University	
  Partners:	
  	
  

–  NYU,	
  NYU-­‐Poly,	
  CMU,	
  Univ.	
  of	
  
Toronto,	
  Warwick	
  University,	
  CUNY,	
  
IIT-­‐Bombay	
  
	
  

•  The	
  Industrial	
  Partners:	
  
–  IBM,	
  Cisco,	
  Siemens,	
  Xerox,	
  Con.	
  Ed.,	
  
Na)onal	
  Grid,	
  ARUP,	
  IDEO,	
  AECOM	
  
	
  

•  City	
  and	
  State	
  Agency	
  Partners:	
  
–  NYC	
  Agencies,	
  MTA,	
  Port	
  Authority	
  
	
  

A	
  diverse	
  set	
  of	
  other	
  organiza)ons	
  
have	
  expressed	
  interest	
  in	
  joining	
  the	
  
partnership	
  

1/10/13	
   Center	
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The	
  CUSP	
  Vision	
  includes	
  New	
  York	
  
City	
  as	
  its	
  laboratory	
  

The	
  Center	
  for	
  Urban	
  Science	
  and	
  
Progress	
  (CUSP)	
  is	
  a	
  unique	
  public-­‐
private	
  research	
  center	
  that	
  uses	
  
New	
  York	
  City	
  as	
  its	
  laboratory	
  and	
  
classroom	
  to	
  help	
  ci)es	
  around	
  the	
  
world	
  become	
  more	
  produc)ve,	
  
livable,	
  equitable,	
  and	
  resilient.	
  CUSP	
  
observes,	
  analyzes,	
  and	
  models	
  ci)es	
  
to	
  op)mize	
  outcomes,	
  prototype	
  
new	
  solu)ons,	
  formalize	
  new	
  tools	
  
and	
  processes,	
  and	
  develop	
  new	
  
exper)se/experts.	
  These	
  ac)vi)es	
  
will	
  make	
  CUSP	
  the	
  world’s	
  leading	
  
authority	
  in	
  the	
  emerging	
  field	
  of	
  
“Urban	
  Informa)cs”	
  	
  

30	
  



Some	
  defining	
  characteris)cs	
  of	
  CUSP	
  
•  Part	
  of	
  New	
  York	
  urban	
  fabric	
  

•  Academic/corporate/government	
  	
  

•  Integrated	
  physical	
  and	
  tabular	
  data	
  	
  

•  Mul)disciplinary	
  /	
  trans-­‐disciplinary	
  
–  “Sensors	
  to	
  sociologists”	
  

•  Real-­‐world	
  research	
  and	
  educa)onal	
  
experience	
  

•  Ci)zen/User	
  engagements	
  
–  Living	
  Lab,	
  Open	
  Science	
  

•  Open	
  Innova)on/Commercializa)on/	
  
Entrepreneurship	
  	
  



In	
  5	
  years,	
  CUSP	
  will	
  be	
  a	
  major	
  center	
  for	
  
research	
  and	
  educa)on	
  in	
  Urban	
  Informa)cs	
  

•  50	
  full-­‐)me	
  senior	
  researchers	
  	
  
–  30	
  faculty,	
  20	
  industrial	
  

•  30	
  Postdocs	
  

•  430	
  Masters	
  students	
  and	
  100	
  
PhD	
  candidates	
  

•  Located	
  in	
  Downtown	
  Brooklyn	
  
–  60,000	
  sq	
  u	
  leased;	
  	
  
–  150,000	
  sq	
  u	
  post-­‐2017	
  in	
  370	
  Jay	
  

Street	
  (pending	
  assessment)	
  

•  Government	
  (esp.	
  Federal),	
  
corporate,	
  philanthropic,	
  
academic	
  funding	
  to	
  $70M/yr	
  



CUSP	
  Educa)onal	
  Programs	
  
•  Fall	
  2013	
  (FY14)	
  -­‐	
  M.S.	
  in	
  Applied	
  Urban	
  Science	
  and	
  Informa>cs	
  	
  

–  1-­‐year,	
  3-­‐semester	
  full-­‐)me;	
  related	
  cer)ficate	
  program	
  
–  Curriculum	
  of	
  Informa)cs	
  disciplines	
  +	
  Urban	
  domains	
  +	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  governance	
  /	
  organiza)on	
  /finance	
  /entrepreneurship/…	
  
–  Strong	
  project	
  component	
  

•  Following	
  years	
  
–  PhD	
  in	
  Urban	
  Systems	
  
–  2-­‐year,	
  5-­‐semester	
  full-­‐)me	
  M.S.	
  in	
  Urban	
  Systems	
  program	
  	
  
–  Global	
  Execu)ve	
  Masters	
  in	
  Urban	
  Analy)cs	
  and	
  Innova)on	
  program	
  	
  
–  Dual/joint	
  degrees	
  
–  Execu)ve	
  educa)on	
  and	
  corporate	
  training	
  
–  Distance	
  learning	
  op)ons	
  

•  Training	
  of	
  future	
  and	
  current	
  people	
  who	
  will	
  know	
  the	
  agencies	
  and	
  
know	
  urban	
  informa)cs	
  

•  Employment	
  opportuni)es	
  through	
  city	
  agencies,	
  corporate	
  suppliers,	
  
startups,	
  NGOs	
  



Science	
  “Users”	
   Living	
  Lab,	
  Innova)on	
  District	
  
Ci)zen	
  Science	
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…
.	
  

Transit	
   U)li)es	
   Health	
   …	
  

Domains	
  (tbd)	
  

Data	
  management,	
  Data	
  cura)on,	
  
Data	
  analy)cs,	
  Visualiza)on,	
  

	
  Geographic	
  Informa)on	
  Systems,	
  
Machine	
  Learning,	
  	
  Data	
  Mining,	
  

Modeling	
  and	
  Simula)on,	
  Sensing,	
  …	
  

Acquisi)on	
   Integra)on	
   Analysis	
  

Di
sc
ip
lin
es
	
  (t
bd

)	
  
CUSP	
  research	
  

program	
  structure	
  



Learnings	
  -­‐	
  Big	
  data	
  
•  Big	
  data	
  brings	
  new	
  capabili)es	
  	
  

–  Be0er	
  iden)fica)on	
  of	
  outliers	
  
–  Finer	
  stra)fica)on	
  
–  Be0er	
  construc)on	
  of	
  proxies	
  
–  Be0er	
  valida)on	
  of	
  models	
  	
  	
  
–  The	
  power	
  of	
  correla)on	
  

•  Big	
  data	
  brings	
  new	
  challenges	
  
–  Data	
  quality	
  
–  Data	
  in	
  diverse	
  hands	
  

•  Data	
  access	
  concerns	
  in	
  several	
  
dimensions	
  (CUSP	
  will	
  have	
  a	
  Chief	
  
Data	
  Officer)	
  
–  Proprietary	
  
–  Cri)cal	
  infrastructure	
  vulnerabili)es	
  
–  Privacy	
  

	
  D.	
  Hsu	
  and	
  C.	
  Kontokosta,	
  NYC	
  Local	
  Law	
  84	
  Benchmarking	
  Report,	
  2012	
  



Projects	
  under	
  considera)on	
  

•  Normaliza)on,	
  interoperability	
  of	
  city	
  data	
  sets	
  
•  3D	
  Urban	
  GIS	
  capability	
  
•  Mul)-­‐data	
  correla)ons	
  to	
  improve	
  city	
  resource	
  
alloca)on	
  	
  

•  Noise	
  /	
  Temperature	
  /	
  Pollu)on	
  
•  Mobility	
  
•  Novel	
  sensing	
  of	
  public	
  health	
  
•  Building	
  efficiency	
  



Ques)ons/Comments	
  

steven.koonin@nyu.edu	
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