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D ynamic  Nanoscapes  is  a  proposal  for  a  dynamic  v isual  d isplay  replacing the exis i t ing 
paint ing on the east  façade of  CNSI/E l ings  Hal l .

The proposal  i s  the LED display  of  a  real - t ime dynamic  microscopic  image that  shows the 
behavior  of  s i l ica  nanopar t ic les  on a  s impl i f ied campus map that  i s  l i thographed onto a  
nanoscale  sur face.

The projec t  plays  with the ideas  of  scale, representat ion and percept ion.
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C N S I
H E N L E Y  
G A T E

U C S B

G A T E

C O N T A I N E R

El ings  Hal l  contains  CNSI  and MAT.
E l ings  Hal l  i s  contained by the UCSB campus. 
I t  i s  located at  the entrance to  the campus, at  the Henley G ate.
Because of  this  gate  condit ion, the proposed display  on east  wal l  should re late  to  the campus as  
wel l  as  the E l ings  Hal l  i tse l f. 
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A S T R O N O M I C A L

0 - 10-15 10-15 -10-6 10-6 -106 106-∞

S U B A T O M I C C E L L U L A R H U M A N

CONTAINED : 
THE RESEARCH 
SUBJECT IN CNSI

N A N O H U M A N M A C R O

S C A L E

CONTAINER : 
THE CAMPUSTHE WALL
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What  is  the nature  of  our  re lat ionship to  things  of  d i f ferent  scales?
What  is  the way in  which we exper ience or  perceive them?

100 m
mesoporous silica nanoparticles under TEM UCSB campusthe Vitruvian Man - Da Vinci

CONTAINED : 
THE RESEARCH 
SUBJECT IN CNSI

N A N O H U M A N M A C R O

CONTAINER : 
THE CAMPUSTHE WALL
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Nanoscale : We cannot  di rec t ly  interac t  with  i t . Our  percept ion or  understanding of  this  
scale  is  through conceptual izat ion (mental  representat ions)  s ince we re ly  on ex ternal  tools  
and sc ient i f ic  data  to  v isual ize  and manipulate  i t .

TEM (a, b, and c) images of prepared mesoporous 
silica nanoparticles with mean outer diameter: (a) 
20nm, (b) 45nm, and (c) 80nm. SEM (d) image 
corresponding to (b). 
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Urban Scale : Our  exper ience and percept ion of  this  scale  re l ies  on our  movement  through i t . 
Our  func t ioning at  this  scale  a lso  re l ies  on conceptual izat ions, for  we use representat ion 
(maps; mental  or  ac tual )  to  navigate  through i t .

100 m
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DYNAMIC NANOSCAPES is   a  nanoscale  map of  the campus that  i s  us ing nano-systems as  
ac tual  models  for  representat ion.
 
The meadia  wal l  wi l l  d isplay  the projec t ion of  the magnif ied realt ime v ideo s i l ica  par t ic les  
assembl ing a long the l i thographed patterns  that  represent  the campus bik eways  and bui ld-
ings.

The ac tual  events  happening under  the microscope are  mapped to  the events  tak ing place 
on the larger  campus scale.

H U M A N  
S C A L E

N A N O  
S C A L E

U R B A N  
S C A L E

THE CONTAINED : 
THE RESEARCH 

SUBJECT IN CNSI

THE CONTAINER : 
THE CAMPUS

THE WALL

M A G N I F I C A T I O N M I N I A T U R I Z A T I O N
O P T I C A L  O R  C O N C E P T U A L  

V I S U A L I Z A T I O N
M A P P I N G
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Dip Pen Nanol i thography
The basic  idea is  t ransferr ing f lu ids  to  sur faces  us ing scanning probe microscopy. The t ip  
of  an atomic  force microscope cant i lever  ac ts  as  a  "pen,"  which is  coated with a  chemical  
compound or  mix ture  ac t ing as  an " ink ”,and put  in  contac t  with  a  substrate, the "paper. "

Feynman’s 1960 article “There is Plenty of Room at the  Bottom” nano-
lithographed by scientists at the Northwestern University, 1999. (2)

AFM (atomic force microscope) tip

(3)

ink coated DPN pen

individual ink molecule

substatrate

nanopatterned ink
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L i thographical ly  Induced S el f -Assembly
Molecular  se l f -assembly  and l i thography are  two di f ferent  approaches  that  are  used in  the fabr icat ion of  
nanostruc tures.
Sel f -assembly  is  a  st rategy in  which atoms and molecules  can arrange themselves  into an order ly  struc ture  
or  f inal  produc t  without  any outs ide ass istance. (7)

L i thographical ly  Induced S el -Assembly  (L ISA)  i s  a  novel  pattern formation phenomenon. The process  of fers  

guided sel f �assembly  on l i thographed patterns.  (8)

T iny c i rcuit  boards  ( t r iangles)  which use sel f  assembly  for  
a l l ignment  on a  substrate, conf ined to  l ines  on a  l i tho-
graphical ly  patterned sur face. (6)

Schematic  i l lustrat ion of  deposit ion of  
patterned s i l ica  par t ic les  on planar  sur face
(4)

SEM (Scanning E lec tron M icroscopy)  
images of  s i l ica  ar rays  (5)
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sel f  assembly  of  s i l ica  par t ic les  guided by 
nanol i thography

nanol i thographed campus map
scale :10 -9                                  
1nm = 1m

1 .  L I T H O G R A P H Y 2 .  L I T H O G R A P H I C A L L Y  I N D U C E D  
S E L F - A S S E M B L Y
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Dip Pen 
Nano-
l i thography

Lithographical ly  
Induced Sel f -
Assembly

P R O C E S S

M A T E R I A L S  &  M E T H O D

AFM

si l ica LED

D P N  P R I N T  O F  T H E  M A P
( O N  A  N A N O  S C A L E  

S U B S T R A T E )

O V E R L A Y  O F  
N A N O � P A R T I C L E S  O N  

T H E  S U B S T R A T E

M I C R O S C O P I C  L I V E  
I M A G E

P A R T I C L E  A S S E M B L Y

P R O J E C T I O N  O N T O  
E L I N G S  H A L L  E A S T  

W A L L

a t o m i c  f o r c e  m i c r o s c o p e o p t i c a l  i m a g e s  o f  a s s e m b l e d  s i l i c a  p a r t i c l e s S E M  i m a g e  o f  a s s e m b l e d  s i l i c a  
p a r t i c l e  a r r a y s

l i g h t  e m i t t i n g  d i o d e  d i s p l a y
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L E D  D I S P L A Y  
5 2 ’ x 3 8 ’ @ 1 p p i ,  5 f p s

A F M
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N A N O

D P N

A S S E M B L Y
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