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PRASEEDA/NAIR delves into Hong Kong's lantern-lit streets,
overlocking the once sampan-strewn historic Hong Kong harbour
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Researchers want to build a meter that can measure consciousness as easily as body temperature

To track thesy reverberations, Tononl and

e day In 2007,
Dr Gslio Tono- 02000, his colleagrans recorded Brain activity with a
nl lay on a how- fex,  mesh of scdp dectrodes. They found that the
pital strescher  Tonoms and other reseacchers Bane decovered gones that may bo im-  brai i
s an ansesthe-  portant in deep disceders. firing in 3 complex pattern acroes large arvas of the
siclogist propared him foc yungery. For  For Tomonl, sheep e 3 daily rominder of haw mysterions conschoas- b for 266 milliseoceds
Tomond. it was 2 moment of intellectual  mess s, Each might we Jose it, and each morning I re- he =3bj lhed
Heisa chair midazclam and delivered another pubse ln!hrm
e Unibversity MWM%WMMM tised Brain, the reverberations produced & v
o€ Wimoorssin, s for Prsporise i a e smaller regon, Easting st 110 millisec-
been devwlopring 2 thawry of commruenes Whamhrwdhmthhmhwnlmhdtﬂml ceds. "1
inoa prodace richer, -

Lyt i the borpltal, Toooed iy had +
expesiment

hmmmwwhwlnmmhwlmmhh

rhrxvlo s oun
to gre for instance, thedr beain wavws 10 his theory. a fragmened brain loses some of its integrated in-
Toncai cne drug 1o render him unconscious b«wm-,m I -ymhmu:lm-vn!hnlw)wnw thsss mome of s con Torsani bas gotten
and ome to hiock mecle movemeRSS  BICUSTOR, YOR mlﬁﬂmwmb’mﬂvm imilar
Toew first te Teast in drewm-free stages of deep.
2 band arcund his 3rm to bep ot the rscle- Whll'nnud‘ﬂ-hnt“wbvanwlhnkdmﬂ:mn [ this month's besse of the journa) Cogritive Neuroscience, be
The Jthen different way, o took b
% X3 Clasde Shannon, who beailt & boeful Tomon s now with Dr Steven Laureys
mlﬁ:vhm-ydrbﬂmvnm#nmdlmwm of the Usivensty of Liege in Belghum %o test bis thecey on people
The ad thare Tomonly 1t redoced. in pensitent vegetative states. Although he and his col-
excitement. “He conld not have been less i~ There i very Bitle information in » photodiode that lesgtons have Sested only a small group of mabjects, the
terested.” m-\xd')kmnld “You, b wh by rewslts ace so far faling in tine with previous ex-
you yes! periments
[ Tonoms sad has colleagues can get relsable

‘mummnthuu(o(hn-md‘

dy 2 Btk te
teens Mgt and dark, bt it cannot distingsiish

Tenonl was ot offended.
has koog been the province of phicscphers.
and most doctors stoer chear of their abstract

all,

the dference between a television soreen
Mmawkchﬂmm«m

er points

dfu
{0 other words, s

of what it

not tell
Bt Tonond's theoey s, potentially, vry different.
Heand hi

(\nmumwhnﬂlh‘bm)whw
tiodes,

mmm'roau»,thvmn&snm iom theory. 3
branch of mmn»;wl»dlumwlmw«d—

be sble 10 bulld & “comscsousmnss meter” that doctos can use to
rueasure conscieusmess as casily as they measure biood pressure

us exporiesces they contain wh
ﬁlnmm!mmthm-\ntndfdnde
In other words, they reduce mach maoee war-

certainty. While a photodiode can be in one of
mm«mmmkmwo{uﬂb«no{

are consci

rewis from such experiments, 5 will mean.
mese than just support for bis theory, It
could also Jead 50 2 new wary to measure
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and body Perhaps thes his will  states. Not cal
becomse interested. -Cmﬂmmawd-muocmwmmum of'the brain
1 Jowe his ideas” said Christol Koch, an expert on diffe fi frame of the b
comsciousness at the California institute of Tech-  pext. s pet people in vegetative or minimally
mology. “I's the oaly really Y ¥ tut
thecey of consclowmens.” then there'sa Jot.” Tonond sid. about playing tennis In some patients, regions
Toncal's cheession with started i mwmmmdwmbay‘ of the beain became active in a pattern that
In his teens. hics bra  Simply Tt of ot esough wasalkt e
e decided that of personal o our brains, another. menging in- Tooon! thinks these experiments
depended on our consciommnens of our owT actions. A € Ideat in some pa-
b b £y diode tiewks. Me also thinks they have

“Tyve been stuck with théething foe most o€y i,
he
‘Eventually he decided to study conschcusness

pendent from all the others. You cosld cut the grid inso two preces and
they would pécture

Tonoal says, b ntegrated m&f
amount of

with a patient in a vegesative state convinced

Toncal that undesstanding conschousness

wis 1ot Just @ matter of philosophy,

Mm\wmk\ﬂm“\)&\t‘
said "

measure 10 Bits as well When we are

whde sk, Gur conscloaDess contalns more Bits than when we are
m

4 colle

mathon.
Immrﬂrul«lwwuﬂmbimndfwmﬂmmlwr
could, in theory. conscionmess

" h ndi

Tonces
(vlm’\mboll\m‘ and basically wi-
muullmuwmmn‘

Tomord began developing models of the

Mwammmwna*:mmmm&m
thon, they harve. heorw mrach itegrazed

and he has stodled it in ssmple networks made up of just a few Inter-
oom«wApuu m-unmd-m.nwmmms--
i s Jow,

h\mwmmmmw«mm
But stmply linking aif the parts in every possible way does
ach. ither all on, oc all off” Tonon! seid.

are organised into separate clusers. which are then
Joined. "What you meed are specsalists whotalk tococh
okher, 50 they can behave as a whole.” Tooons said. He
does not think it & colneidence that the bradnis e
‘Sanisatson cbeys this pai-raising principle.
Torenl lfwﬂ(hll bl Integraced Information
Theory sidesteps » Jot

serious lm¥ations. “It's com-

that previ-

it meatly

eplans, for exaeple, why epleptic selzures

case uncosclowsness. A seirere forces many

neurcas 0 turn on asd off together, Thedr syn-

chirony reduces the nunsber of gossitie states
the brain can be in, lowering its phi.

Y 'y fin

theory with a respoctful scopticien.

“It's the scet of proposel that 1 think
people should be generating at this point: &
the rela-

Its infancy. 5t is irsposstble, for example. to cal-
culate phi foe the human brain becwase s bil-
Licas of searons and trillicas of conpections cen
e armurged in so many ways, Koch and Teoced

amuch thas of & wors
koo as Caemorhabdinis elegans. Despite the fact that
 Kochand

well from
izt Irluvunmm:na\vmemob)mrlm
sciousness, but s a useful starting point.”
Toeont

theory has ped o bit

mather than & precise calculation.

you
- he said he would not limis him-

that” Kochsid  self to humans. As long as people have puzaled over consciousness.
“There e e theory, but tht was  they have wondered whether animals are conscious as well. Tonoel
l\mvdmhhmamnkm-u-mm Rather, armals will
cther ways » Inte-
your,| d
unteers. Thy 'L‘ak-nmhunmcyoluhm-nmmnm
ool Th i fire.andthey  be able to address cases and say
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