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Davi d Chalmer s (1995 )  state s tha t  "Th e ultimat e goa l  o f  a 
theor y o f  consciousnes s i s a  simpl e an d elegan t  se t  o f  funda -
menta l  laws ,  analogou s t o th e fundamenta l  law s o f  physics. " 
He goe s o n t o sugges t  tha t  certai n psychophysica l  laws ,  lik e 
highe r  leve l  principles ,  ar e "unlikel y t o b e fundamenta l  .  .  . 
analogou s t o macroscopi c principle s i n physic s suc h a s thos e 
of  thermodynamic s o r  kinemadcs. "  an d tha t  mor e fundamen -
ta l  law s "ma y centrall y involv e th e concep t  o f  information. " 
Cric k an d Koc h (Chalmers ,  1995 )  acknowledg e tha t  infor -
matio n "ma y indee d b e th e ke y concept ,  a s Chalmer s sus -
pects" . 

I f  w e tak e informatio n t o b e fundamenta l  here ,  the n ther e 
i s a  problem :  informatio n is ,  i n general ,  a n intuitiv e notio n 
wit h little ,  i f  any ,  consensu s o n jus t  h o w t o scientificall y 
defin e i t  (Bung e an d Ardila ,  1987) .  Surel y w e canno t  hop e t o 
construc t  a n objectiv e theor y o f  consciousnes s i f  th e founda -
tio n o n whic h i t  rest s i s abstrac t  an d poorl y defined .  I f  infor -
matio n i s th e ke y t o understandin g consciousness ,  the n thos e 
characteristic s o f  th e brai n tha t  giv e ris e t o i t  wil l  onl y b e 
reveale d whe n w e hav e grounde d informatio n an d informa -
tio n processing . 

But  h o w d o w e g o abou t  groundin g these ? I  clai m i t  can -
not  b e don e simpl y b y lookin g a t  th e hardwar e architecture s 
of  system s w e conside r  t o b e processin g information ,  lik e 
digita l  computer s an d brains .  Rather ,  i t  require s a  broade r 
and mor e fundamenta l  physica l  understandin g o f  informa -
tio n an d it s processing .  T o thi s en d I  offe r  a  physica l  frame -
wor k tha t  classifie s objec t  interaction s i n suc h a  w a y tha t 
differen t  kind s o f  informatio n processin g ar e identifie d wit h 
differen t  kind s o f  interactions .  Thi s framewor k i s a n exten -
sio n o f  traditiona l  physica l  stat e description s use d t o 
describ e lawfully-determine d change s i n th e value s o f  mea -
sure d attribute s o f  interactin g objects .  I t  coul d ver y wel l  b e 
what  Chalmer s i s lookin g fo r  whe n h e offer s "ho w [informa -
tion ]  i s physicall y processed "  a s th e possibl e explanatio n fo r 
h o w som e informatio n migh t  hav e a n experientia l  aspect . 

Th e framewor k i s base d o n th e observatio n tha t  physica l 
object s hav e tw o an d onl y tw o physica l  aspects :  extende d 
structur e an d measurabl e propertie s lik e mas s an d velocity . 
Sinc e everythin g consist s o f  physica l  objects ,  unles s infor -
matio n an d it s  processin g ar e non-physical ,  i t  mus t  b e 
embodie d b y on e o r  bot h o f  thes e aspects .  W e hav e informa -
tio n abou t  th e worl d becaus e physica l  object s interac t  wit h 
our  sensor y systems .  Thu s object s ar e informationa l  i n tha t 
the y "inform "  u s throug h interactions . 

Th e framewor k differentiate s betwee n physica l  interac -
tion s accordin g t o whic h o f  th e tw o physica l  aspect s o f  inter -

actin g object s caus e th e resultin g changes .  Al l  physica l 
interaction s ar e classifie d int o fou r  types :  nomologically -
determine d change ,  nomologically-triggere d change ,  patter n 
matching ,  an d structure-preservin g superpositio n (SPS) .  Th e 
first  tw o resul t  i n change s cause d b y measure d attribute s an d 
th e las t  tw o resul t  i n change s cause d b y extende d structure . 

I f  w e assum e tha t  object s ar e informationa l  throug h thei r 
physica l  aspects ,  the n w e ca n conside r  tha t  th e differen t 
type s o f  physica l  interaction s ar e th e physica l  basi s fo r  dif -
feren t  kind s o f  informatio n processing :  nomologically-deter -
mine d chang e describe s th e informatio n processin g i n analo g 
computers ;  patter n matchin g describe s th e informatio n pro -
cessin g i n digita l  computers ;  and ,  I  claim ,  SP S describe s th e 
informatio n processin g i n th e brai n (Boyle ,  1995) . 

W h at  doe s thi s hav e t o d o wit h consciousness ? First ,  infor -
mation ,  i f  i t  i s  fundamental ,  i s n o w grounde d i n th e basi c 
physica l  interaction s tha t  m a k e u p al l  physica l  processes . 
Second ,  on e o f  thes e basi c interactio n types ,  SPS ,  i s s o dif -
feren t  fro m th e physica l  interaction s tha t  underli e th e func -
tionin g o f  al l  othe r  comple x physica l  systems ,  tha t  i t  make s 
th e brai n unique ,  ove r  an d abov e it s o w n enormou s complex -
ity .  I  believ e S P S i s  responsibl e i n par t  fo r  th e brain' s 
remarkabl e characteristics ,  suc h a s it s intrinsi c capacit y fo r 
referenc e and ,  I  pu t  forwar d here ,  consciousness ,  an d tha t 
withou t  SP S ther e woul d b e n o consciousness .  Conscious -
nes s m a y requir e th e presenc e o f  othe r  physica l  phenomena , 
suc h a s electri c currents ,  bu t  SP S i s a  necessar y an d funda -
menta l  ingredient . 
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