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| aser interferometers allows us to
examine retinal detalls In microns
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Two detectors thousands of miles apart
receive the same signal from space




Gravity waves move objects less than
the diameter of a atomic nucleus

light storage arm test mass
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https://en.wikipedia.org/wiki/File:LIGO_schematic_(multilang).svg

Simplified operation of a
gravitational wave
observatory

1 Figure 1: A beamsplitter (green
line) splits coherent light (from
the white box) into two beams
which reflect off the mirrors (cyan
oblongs);

— only one outgoing and reflected
beam in each arm is shown, and
separated for clarity.

— The reflected beams recombine
and an interference pattern is
detected (purple circle).

1 Figure 2: A gravitational wave
passing over the left arm (yellow)
changes its length and thus the
Interference pattern

1 From Wikipedia



Gravitational Waves Detected 100 Years
After Einstein's Prediction
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Outer Photoreceptor Layer Is 40 Microns
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One diopter is 12 Microns

For diameter {mm)
=Rl & M FR

Required

Correction ablation depth {um)

Diopters L U
-1.00 -12.0 -16.3
-2.00 = -24.10] -32.7
- 5.00 20, - 360 - 49 1]
-4.00 A5, _ -65.3




Nodal point to retina 17.2mm
Nodal point to Cornea 5.7 mm
(Radius curvature to vitreous Is 3.01)




One diopter of axial length i1s 438
microns
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Enhancements allow focus In the
retina

1 Clinically significant enhancement is
— 0.50 D or 6 um ablation

1 This Is equivalent to about 220 microns at
the retinal

1 Foveal thickness is about 150-180 um

1 The outer photoreceptor layer is about 40
um

1 20/20 vision Is about 25 um width
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Protein imaging reveals brain
architecture

iA

i 23 FuLL sCREEN
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Labeling different proteins in a single
tissue sample offers a new way to
classify neurons and other celis. On the
top row, pyramidal neurons are shown in
green, and different types of inhibitory
internsurons are labeled red, blus, and
orangs. In the bottom row, at far left,
interneurons only ars labeled. The two
middle images show blood vessels in
oyan, and astrocytes in purple. At far
right, every neuron in the sample is
labeled green.

Courtesy of the researchers

Cell,Volume 163, Issue 6, p1500-1514, 3
December 2015



Dopamine and Ganglion Cells
System Involved in light adaptation

Type 2 ipRGC —_—



PRV152 (virus): Retrograde Spread from
the Right Eye to Subtypes of Ganglion Cells
In the Left Retina

Left eye Righteye PR

Pupillary Pupillary
muscle muscle

Ciliary
ganglion
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Local Retinal Circuits of Melanopsin-Containing
Ganglion Cells Identified by Transsynaptic Viral
Tracing

Current Biology 17, 981-988, June 5, 2007



Imaging Brain Sections

1 A section of
somatosensory
neocortex imaged in a
scanning electron

microscope.
— The arrow shows
vesicles.

— The blue arrow shows a
strongly labeled
membranous tube found
In unmyelinated axons.




MultlI-Scale Reconstruction In
Neocortex
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Multiple Synapses of the Same
Axon Innervate Multiple
Spines of the Same Postsynaptic Cell

1 The best predictor of whether an
axon would establish a synapse
with a particular dendrite was its
synaptic connectivity with that
dendrite at other sites.

1 An excitatory axon that
established a spine synapse with
a dendrite, had a 40% probability
of establishing another synapse
on the same dendrite whereas
excitatory axons that only came
adjacent to, but did not innervate,
a dendrite’s spine had a 25-fold
lower probability (1.6%) of
establishing a synapse with that
dendrite at another site

Kasthuri et al., 2015, Cell 162, 648-661July 30,
2015




Computers only decides If transistors
are ON or Off (Zero or One)

| If & small current

Three WEres

Hipws here

If a small current flows here,
It allows for a larger current to flow here







