e Notes Set 21: Sensitive

Experiments: Noise in the Physics
Lab

How to measure TINY things. integration bandwidth. minimum detectable
signal.

Example: search for little green men from alpha centari (e.g. CETI)

Observation period and equivalent noise bandwidth. Averaging as a form of
filtering. 1/f noise and observation times.
Example: electrooptic sampling

Example: atomic force microscopy.
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Gallium Arsenide electrooptic intensity modulator
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Electrooptic Probing
Field-Induced birefringence in [100]-cut GaAs:

_ N3, T
N|n||| i NHHI] e Nnr4|E|||n|

A sub-bandgap probe beam is passed in the [100] direction through the
substrate, and the birefringence measured with a polarization
interferomenter. The interferometer output is proportional to the
potential difference across the wafer.
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Principal axes and cleave planes in (100)-cut Galliom Arsenide,
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Electrooptic: Frontside/backside probing

Frontside probing

[100] Probe Beam

'

Conductor

M |

anunh Plane

GaAs Substrate
=100 pm thick

Backside probing

[100]
&

Signal Gnd

GaAs Substrate
~400 pm thick

Probe Beam
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