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800 North Quincy Street - Room #823 
Arlington, VA 22217-5660 

Re:  MBD 
4330 
Ser. 479 
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Dear Dr. McKenna: .     .       f 
Following is the final technical report on the gr ant »SeH-0 ^™at 

way back. ... *„ 
To reverse-engineer the learning machinery of the brain it is necessary to 

synapuc plasticity. 
0„r hypothesis has been that learning is a function not only of the training 
imr n>pw"g^ "aa •    of the individua neurons—especially their 

™s"Ä^ «*W that 
specializes in circuit simulations using fast parallel implementations. 

The research has produced numerous publications and abstracts plus 
nr^entiuonsatTeveral meetings. There have been major technical, theoretical 
V^^^%^^oJs. The new technology will resuIt u.i cor^ereid 
developments and significant scienüfic advances.  Transitions to industry have 
been numerous. . 

responsible for the anatomacal aspects of this project. _ 
• As Drorrmed we developed computational models of all of the principal 

types o?h^Äneurons-CA3 pyrarnidal neurons, CAl pyramidal neurons, 
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and granJle cells of the den,, ^^2«^^^^ ^nluSed 
have been published already (1.2] [i U11 ana sc d     ^ ^ is being 
or are about to be submitted. A ma.tei■<thesis wa* <£*P£« ^ 

dTecücuit level, which is our current interest (see below). 
• Also as promised we also succeeded in accelerating the implementation 

of dies! f^ÄÄ'lel software ^«^P^^SÄSÄ 
workstation clusters. This is been done "»ng LlND^to concert «^»^ 
the Yale Advanced Tec» <^f^£$S Hrnes, who had 
scientists to work on aspects ofthls ™0£'V"men[ of NEURON, which you 
made very impressive advances on *e development «^^t^t 

^^ZZ^^^rU -d Lhnol°gy uansfers t0 

m
 uslMuch of the ^^^-^:i^^^^^ 

properties, but more recent f^^ZV^J^hh various types of 

inlUaP, work: which we are co=,„g un ^ ™ ONR»^ ie ultimate 

^ÄÄÄSSS.'ly». - create learning systems, mis has 

been my focu^ creation and simulation of model 

information but also including *'f^UT of co^ Äve I good idea that 
supervised learning.   At the synoptic leveL o^course, we nave    g ^ 
something like a Hebb.an mechamsm.pmbaUy involved^ 1^,^ ^ 

ärSÄ^Ä need to know how space and time 
encoded using neuron-like elements. 

Un.,1 recently, , ^ÄSÄ^Ä2 

have been working.  I now have students couccung y 

£Ä=^^^Äf^ 
^Z^?;™^^^^™*—-1 approach t0 

cable theory. non-linear membrane 
,^'Z iÄ ^ arwfylt°fisthnm nard to dement and can 
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. Heading Cher ^ers, ^^A^S.^ffiX^« 

„d w„. Jo hisjinal disseiuuon defence on Septemto   6. UJ5 ^ ^ 

', Ä R°o°ertÄInXg'eTSoH. bo* top neuroscienüsis. 
• R .«,ir<-h suDoorted by this grant includes the following as well as 

üicc papers quite long and wiU include color figures. ^^^ 

;„«, CB^pÄ JS of mossy-fiber synapses in rat hippocampus.   to 

tÄÄKÄ? « D.S. Toured, * I. Alspector 

XJs, ^^"^».«'lä^B*! Brown. T. (1995)   Qualitative 
:,        Camevale. N.. Tsai  K., uaioorac.     . ampal neLirons in the rat, In 
olecirotonic comparisons of three clasps oi luppuj.«   v 
S.uromalosy.yCompuw«,«.*:*™* 'SL^B^ja^'Brown, T. H. (1991) 

,s - -r-c ^Feuuon ik *e development of cornel Uun.naiion. Sac Neurosu Abstr 17. 

,r,, ,T<nt m -cdeled demate sranug.   ^---^ B»™     H  (.993, 
^ÄÄ» diree da.es of rat h.ppocampa, neurons, to ««.««- 

•t''   Tsai5^ Y.. Carnevale. N. T.. and Brown, T. H. (1994)   Hebbian learning is 
,..r.ü>  "«rolled by electronic and input structure. Htwork 5. 1-U. 



TM<1 
"HüL'J'.-'i' llr!   4_J.^    , 1.^ 

P Tsa, K. Y.. Camevale. N. T.. and Brown IH. U994) Efficient mapping from 

^""S*f 0KoTc'.CaSnPdCßrowmTH 0990)' Biophysical model of a Hebbian 
synapse. Proc NmlAcadSci'(USA) 87. «18^. tf0BZ,w pa<«m 

J-5199:2Ä M .Some! B I., and Brown, T. H. (1991) Electronic transforms 
or hippocampi neurons. SocNe.rosa^17^ ^ 

Losc^y reveal Vested calcium s,gnals within hippocampal dendrmc spmes. J 

H'^Rshef ""klaffe  D.B.. Claibomc, B. J.. and Brown, T. H. (1993)   Self- 
or'samIüon of Hebbian s^apres on a biophysical model of a hrppocampal neuron. Soc 

.VVurojW/lfcrn- 19.8Ü1 Hebbian synaptic plasticity: Evolution of 

?r TaffeVB™! Brown, T5H9(139943) High-spatial resolution imaging of Ca2, 
„4s,ems u! living h.ppocampal neurons using confocal mrcroscopy. foe Ne«r»KI Afcrr 

2'   1S1/aife. D. B. and Brown. T. H. (1994) Metabotromc glutamate receptor activation 
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to.j^ E. M„ and Brown, T. H. (1993) 
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Sincerely, 

Thomas H. Brown. Ph. D lhonus n. ürown. rn. u .  . 
Professor of Psychology and Cellular and Molecular Physiology 


