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O O Larry R. Squire is Distinguished Professor of Psy-chiatry[1 Neurosciencesl] and Psychology at the
Univer-sity of California School of Medicine[J San Diegol]l andResearch Career Scientist at the Veterans
AffairsMedical Center[] San Diego. He investigates the organi-zation and neurological foundations of memory.
He isa former President of the Society for Neuroscience andis a member of the National Academy of Sciences
andthe Institute of Medicine.[d O Darwin K. Berg is Distinguished Professor in theDivision of Biological Sciences
at the University ofCaliforniall San Diego. He has been chairman of theBiology Department and currently serves
as Councilorof the Society for Neuroscience and as a Board memberof the Kavli Institute for Brain and Mind. His
researchis focused on the roles of nicotinic cholinergic signal-ing in the vertebrate nervous system.[ [0 Floyd
Bloom is Professor Emeritus in the Molecularand Integrative Neuroscience Department [0 MINDLI at The
Scripps Research Institute. His recent awardsinclude the Sarnat Award from the Institute of Medi-cine and the
Salmon Medal of the New York Academyof Medicine. He is a former President of the Society forNeuroscience
and is a member of the NationalAcademy of Sciences and the Institute of Medicine. Sascha du Lac is an
Investigator of the HowardHughes Medical Institute and an Associate Professorof Systems Neurobiology at the
Salk Institute for Bio-logical Studies. Her research interests are in the neu-robiology of resilience and learning[]
and her laboratoryinvestigates behaviorall circuitl] cellularC] and molecularmechanisms in the sense of balance.
O O Anirvan Ghosh is Stephen Kuffler Professor in theDivision of Biological Sciences at the University of
Californial] San Diego and Director of the graduateprogram in Neurosciences. His research interestsinclude the
development of synaptic connections inthe central nervous system and the role of activity-dependent gene
expression in the cortical develop-ment. He is recipient of the Presidential Early CareerAward for Scientists and
Engineers and the Society forNeuroscience Young Investigator Award.[] [0 Nicholas C. Spitzer is Distinguished
Professor inthe Division of Biological Sciences at the University of Californial] San Diego. His research is
focusedon neuronal differentiation and the role of electricalactivity and calcium signaling in the assembly ofthe
nervous system. He has been chairman ofthe Biology Department and the Neurobiology Section[] a trustee of the
Grass Foundation[d and served as Councilor of the Society for Neuroscience. He is amember of the American
Academy of Arts and Sci-ences and Co-Director of the Kavli Institute for Brainand Mind.
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[0 O At the other extreme, consider that at point ~,, asmall dendritic branch opens out into a very
largeconductance. Examples are, in the extreme, a hole inthe membrane; less extreme are a very small
dendriticbranch on a large soma and a small twig or spine ona large dendritic branch. Recall that large
processessum their resistances in parallel, which gives lowcurrent density and small voltage changes. Therefore,a
current spreading through the high resistance of asmall branch into a large branch encounters a verylow resistance.
For steady-state current spread, thissituation is referred to as a large conductance load;for a transient current, we
refer to it as a low imped-ance O which includes the effect of the membranecapacitanced .00 This introduces the
key principle of impedance match-ing between interacting compartments, an importantprinciple generally in
biological systems. In ourexample, an impedance mismatch exists between thehigh impedance thin branch and the
lower impedancethick branch. This mismatch reduces any voltagechange due to the current and, in the extreme,
effec-tively clamps the membrane to the resting potential(] E~[J at that point. The electrotonic potential thus
isattenuated through the branch much more rapidlythan would be predicted by the characteristic length see Fig.
5.700 . This does not invalidate X as a measureof electrotonic properties; rather, it means that, as withthe time
constant, each cable property must be assessedwithin the context of the size and branching of thedendrites. All the
different types of branching found in neu-ronal dendrites lie between these two extremes, witha corresponding
range of boundary conditions at x =K. Consider a segment of dendrite that divides intotwo branches at x = K. We
can appreciate intuitivelythat the amount of spread of electrotonic potentialinto the two branches will be governed
by the factorsjust considered. One possibility is that the twobranches have very small diameters, so their
inputimpedance is higher than that of the segment; in thiscase, the situation will tend toward the sealed endcase

(0 Fig. 5.7, top trace[] .
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