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Brain Signals that can be recorded

ÅElectrical

ÅChemical

ÅMagnetic

ÅResponse to magnetic pulses

ÅChanges in blood flow

ÅMetabolic changes in cells
ïGlucose consumption

ïOxidative state of NADP

ÅScattering properties

ÅX-ray absorption

ÅHow Sound waves pass through the brain

ÅGene expression



Multiple scales neurophysiology
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Lesions:

Pros:

ÅDirectly relates 

brain area to 

behavior

Cons:

ÅMostly case 

studies

ÅCannot be 

repeated

What is the signal:

ÅFunctional loss following an injury

ÅWallarian degeneration used to 

track pathways

Harlow 1868

Phineas Gage

Natural History Museum, Lausanne

3500 BC, Iron age Trepanation
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The canonical neuron

ÅSoma

ÅDendrites: Inputs

ÅAxon: Outputs



Patch clamp recording:

Pros:

ÅVery high fidelity 

recording

ÅNeuron can be 

identified 

morphologically 

by staining

ÅNeuron can be 

stimulated

Cons:

ÅLimited 

number of 

cells that can 

be recorded

ÅCell type 

cannot be 

definitively 

determined 

physiologically

What is the signal:

ÅGlass tube filled with salt solution applied to 

neuron to make low noise junction with neuron



Electrode-Cell circuit

Axon Guide



Patch clamp recording

Hamill et al., 1981

Single channel recording

Sakmann and Neher, 1984

http://butler.cc.tut.fi/~malmivuo/bem/bembo

ok/04/04.htm


