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Data Portal
POWERED BY

• Users	  are	  asking	  for	  faster	  
scans,	  but	  are	  not	  prepared	  
for	  the	  consequences:	  they	  
are	  overwhelmed	  by	  data	  
rates/volumes	  

• Most	  don’t	  have	  the	  
background	  to	  use	  high	  
performance	  computers	  

• SPOT	  Suite	  allows	  users	  to	  
take	  advantage	  of	  high	  
performance	  computers,	  to	  
overcome	  their	  data	  
problems
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Data Portal
POWERED BY

3.	  Search	  for	  data	  
by	  name,	  date…

4.	  View	  2D	  AND	  
3D	  data

5.	  Launch	  jobs	  on	  
NERSC

1.	  Go	  to	  SPOT.NERSC.GOV

2.	  Log	  in	  with	  a	  NERSC	  username.

SPOT	  Suite	  transfers,	  processes,	  and	  presents	  data	  
as	  it	  is	  collected,	  giving	  “real-‐=me”	  feedback!



spot.nersc.gov

http://spot.nersc.gov




Quan[ta[ve	  GISAXS	  modeling	  needs
Long-range ordering of 
block copolymers for 
dense storage media	  
(Russell, UMass Amherst, Xu, UCB/
MSD, A. Hexemer LBNL)

Nanoparticle/polymer 
composites for solar cells	  
(Segalman, UCB/MSD & Urban, TMF)

Electrochromic windows	  
(Milliron, TMF)

OPV BHJ materials

Lithographic 
patterning	  
(Soles, NIST; Ocko, BNL) 

Self-assembly of 
nanoparticles in block 
copolymer thin films (Xu, 
UCB/MSD) 

Composite membranes for 
artificial photosynthesis 
(Segalman, UCB/MSD)

Virus nanofiber tissue 
engineering materials (Lee, 
UCB/PBD)

Block copolymer 
self-assembly

20 nm

(McGehee, Stanford; Toney, SSRL/
SLAC; Gomez, PSU; Kline, NIST; Liu, 
TMF; Ade, NCSU; Kramer, UCSB; 
Russell, UMass Amherst; Amassian, 
KAUST, A. Hexemer LBNL) 

(Kramer, UCSB; Russell, 
UMass Amherst; Xu, UCB/
MSD)

Battery electrolytes	  
(Balsara, UCB/MSD/EETD) 



HIPGISAXS	

camera.lbl.gov	


and	

http://saxs-waxs-gpu2.lbl.gov

beta version online (slow)

http://camera.lbl.gov
http://saxs-waxs-gpu2.lbl.gov
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Some	  Simple	  Block	  Copolymer	  structures
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(b) Simulated GISAXS pattern for a rectangular model of the grating cross section with width 
and height ranges of  nm and  nm, respectively.  (c) Simulated GISAXS pattern (left) using a 
shape with a trapezoidal cross section.

Computed GISAXS images for a “fingerprint” Si grating 
sample at incident angle αi = 0.15° 
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23incident angle αi = 0.12° and  14 layers.  

Hexagonally packed spherical nanoparticle assemblies in 
a block copolymer lamellar film. 
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Electron energy loss tomography 	

on OPV  

Kyoto University/Ed Kramer Group 
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Form factor

Green’ theorem

do what we can analytical 



Low	  resolution:	  	  
40	  triangles	  !

High	  resolution:	  	  
1200	  triangles Analytical

Sphere Form Factor



Error of triangulation 
versus analytical 
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•  Tomography*
data*from*Alex*

5/5/12* 24*

…"More"complex"morphologies"
Generated"discrete"shape"model"Actual"sample" Form"factor"

www.lbl.gov*

3.6M"tr,"1M"q?pts,"6min"on"42"GPUs"



Electron energy loss tomography 	

on OPV  

Kyoto University 
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GISAXS simulation from 
tomography set

GISAXS from sample set





save myscene.obj
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PDB	  files
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Single	  protein	  single	  orienta2on	  
inside	  homogeneous	  membrane

Single	  protein	  radial	  
averaged	  orienta2on	  
inside	  homogeneous	  

membrane
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Combine	  different	  
techniques

SFM	  data	  of	  a	  sapphire	  substrate	  

Collabora[on	  with	  Cornell
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collabora[on	  with	  	  
Eric	  Grohn	  (Cornell)



Many frames datasets 



Frame Assembly

3d volume rendering for many frame data sets



Fitting Data



Parameter	  Fitting	  Approach
Let	  	  	  	  	  	  	  	  	  be	  the	  vector	  of	  (continuous)	  sample	  parameters	  

is	  the	  computed	  scattered	  intensity	  for	  sample	  parameters	  	  

1D	  Relative	  error	  w.r.t.	  the	  experimental	  intensity	  at	  	  	  	  	  	  	  	  	  	  given	  	  	  	  	  	  	  :

Spheres	  with	  Size	  Distribution:	   Spheres	  in	  a	  Cubic	  Lattice:

avg.	  rad. std.	  dev. radius lattice	  cst.

Error	  function	  locally	  
“smooth”,	  however,	  
multiple	  nearby	  local	  
minima	  for	  periodic	  

lattice.	  	  

x x

Solve:



Fitting of a cylinder  
with different initial condition
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Particle Swarm Optimization



100 agents 1000 agents

test fit up to 10 parameters
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