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The Structure: Who is Doing What? 

  IntegraGon	
  of	
  4	
  partners	
  

  CollaboraGon	
  partners	
  
bring:	
  
–  Growth	
  experGse	
  (III-­‐V	
  

and	
  mulG-­‐alkali)	
  
–  World	
  class	
  growth	
  

faciliGes	
  

–  Standard	
  and	
  unique	
  
characterizaGon	
  tools	
  

–  ConnecGon	
  to	
  industry	
  

–  ConnecGon	
  to	
  science	
  
community	
  (future	
  
funding)	
  

  Unique	
  effort	
  for	
  cathodes	
  
–  Size	
  	
  

–  Completeness	
  (growth,	
  
macroscopic	
  and	
  microscopic	
  
characterizaGon,	
  theory/
simulaGon)	
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Collaboration Partners & Outreach 

  Unique	
  situaGon:	
  Large	
  
need	
  for	
  new	
  cathodes:	
  
–  Accelerators	
  

–  Ultrafast	
  Electron	
  
Microscopy	
  

–  Ultrafast	
  detectors	
  

  CollaboraGon	
  partners	
  
have	
  contact	
  to	
  5	
  
communiGes	
  
–  Accelerators	
  

–  Electro	
  Microscopy	
  

–  Astro-­‐Physics	
  

–  Homeland	
  Security	
  

–  Synchrotron	
  Sciences	
  

  Good	
  connecGon	
  to	
  
“outside	
  world”	
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The Goals: What has to be done 
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Light	
  collecCon	
  
ReducCon	
  of	
  reflecCons	
  

Growth/Bonding	
  Interface	
  

Thickness	
  OpCmizaCon	
  

Bandstructure	
  Engineering	
  
&	
  NEA	
  

Process	
  compaCbility	
  
(transfer	
  Process)	
  



A Novel Approach in Cathode Development:  
Fabrication, Characterization, Simulation 
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IteraGon	
  Process:	
  

Concept	
  	
  
(for	
  example	
  electric	
  field	
  enhancement)	
  

Macroscopic	
  modeling	
  of	
  doping	
  
concentraGons	
  &	
  carrier	
  behavior	
  

Growth	
  of	
  film	
  system	
  

Macroscopic	
  and	
  microscopic	
  	
  

Microscopic	
  Theory	
  

Proof	
  of	
  Concept	
  	
  
(posiGve	
  or	
  negaGve	
  and	
  reason	
  why)	
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The Existing Group And Funding 

M&S:	
  so	
  far	
  about	
  $25K	
  	
  (Travel	
  &	
  instrumentaGon)	
  



The required infrastructure 
The Minimum Requirement 

  Use	
  of	
  exisGng	
  
Growth	
  faciliGes	
  

  Missing	
  link	
  is	
  
Growth/AcGvaGon	
  
Chamber	
  

  ANL	
  strength	
  is	
  
characterizaGon	
  &	
  
Theory/SimulaGon	
  

  III-­‐V	
  samples	
  can	
  
be	
  transported	
  on	
  
air	
  (not	
  acGvated)	
  

  MulG-­‐Alkali	
  have	
  to	
  
be	
  prepared	
  on	
  site	
  
(under	
  instrucGon	
  
from	
  SSL?)	
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UIUC	
  

Wash	
  

SSL	
  

GaAs-­‐based	
  

GaN-­‐based	
  

MulG-­‐Alkali	
  

ANL:	
  Growth/AcGvaGon	
  
Chamber	
  

ANL-­‐CharacterizaGon	
  
&	
  

Theory/SimulaGon	
  



The Required Infrastructure 
The Optimum Characterization System  

  Cathode	
  village	
  	
  
–  Cluster	
  tool	
  

–  Interface	
  to	
  user	
  
faciliGes	
  

–  Theory/simulaGon	
  
block	
  

–  Link	
  to	
  major	
  growth	
  
faciliGes	
  

  Investments	
  
–  ~$250K	
  per	
  building	
  

block	
  

–  ~0.5-­‐1	
  ScienGst	
  
0.5	
  technician	
  
0.1	
  compuGng	
  	
  

  Benefit	
  
–  Unique	
  facility	
  

–  Serving	
  important	
  
community	
  to	
  DOE	
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Summary 

  Goal:	
  	
   	
  Novel	
  approach	
  to	
  cathode	
  development	
  (raGonal	
  design).	
  

  Structure: 	
  CollaboraGon	
  with	
  leaders	
  in	
  the	
  field	
  are	
  established.	
  

  Impact: 	
  ConnecGons	
  to	
  other	
  communiGes	
  are	
  made.	
  	
  
  Infrastructure: 	
  Use	
  of	
  exisGng	
  capabiliGes	
  possible.	
  

	
   	
  (about	
  $250K-­‐$300K	
  necessary	
  investment)	
  

  CreaGon	
  of	
  a	
  cathode	
  center	
  will	
  
–  Interconnect	
  experts	
  in	
  growth,	
  characterizaGon,	
  and	
  theory/simulaGon.	
  

–  Cathode	
  program	
  will	
  be	
  comparable	
  to	
  the	
  “large	
  players”.	
  

–  Requires	
  significant	
  investments	
  and	
  integraGon	
  in	
  lab-­‐structure:	
  M2D2?	
  

–  A	
  naGonal	
  laboratory	
  is	
  the	
  right	
  place.	
  

You	
  have	
  the	
  possibility	
  to	
  form	
  a	
  center,	
  is	
  it	
  
necessary?	
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