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The Nobel Prize in Physics 2008

"for the discovery of the "for the discovery of the origin of the broken symmetry
mechanism of which predicts the existence of at least three families of
spontaneous broken quarks in nature”

symmetry in subatomic

PSS s — IR 2511
m "

© The Nobel Foundation Photo: U. © The Nobel Foundation Photo: U.
Montan Montan

Photo: University of Chicago

Yoichiro Nambu Makoto Kobayashi Toshihide Maskawa
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The Nobel Prize in Physics 2002

"for pioneering contributions to astrophysics, in particular  "for pioneering contributions

for the detection of cosmic neutrinos” to astrophysics, which have
led to the discovery of
cosmic X-ray sources"

Raymond Davis Jr. Masatoshi Koshiba Riccardo Giacconi
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History of the Universe

’W photon
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q ark #:) meson

g gluon @.Q baryon
€ electron

&% ion

Mhuon 1 tau
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- black
hole

Particle Data Group, LBNL, © 2000. Supported by DOE and NSF
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1. Organic precursor 2. RNA molecules 3. Membrane-enclosed
molecules appear. become self-replicating. pre-cells arise.
&
)
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Copyright © 2007 Pearson Education, Inc., publishing as Pearson 4 True cells with BNA 5 Modern cells with
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Shimon Weiss (Chemistry)
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relative fluorescence (arbilrary unils)

GFP (Green Fluorescent Protein)

Q Osamu Shimomura
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The Nobel Prize in Chemistry 2008

"for the discovery and development of the green fluorescent
protein, GFP"

THHE

Photo: U. Montan Photo: .U. Montan Photo: U. Montan

Osamu Shimomura Martin Chalfie Roger Y. Tsien
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CCD + FADC (10 - 50 MHz) PMT + FADC (10 - 50 MHz)

4 4

CMOS [FADC (50 MHz)*100] [ HAPD + FADC (1 GHz) ] * 64
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Photron SA-5 CMOS Camera

FRAME RATE

MAXIMUM RESOLUTION

(fps) Horizontal Vertical
1,000 1,024 1,024
2,000 1,024 1,024
4,000 1,024 1,024
5,000 1,024 1,024
7,000 1,024 1,024
7,500 1,024 1,000
9,300 1,024 800
10,000 1,024 744
15,000 260 528
20,000 832 448
30,000 768 320
50,000 ] Vi 272
75,000 320 264
100,000 320 192
150,000 256 144
300,000 256 64
420,000 128 64
525,000 128 48
775,000 128 24
930,000 128 16
1,000,000 64 16
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Gold nano particle (40nm) attached to Transferrin Receptor (TfR)
on Cancer Cell

Manuel Penichet (Oncology), John Miao (Physics)

"

20 nm

0.1ms
10,000 frame/sec
30 T T T T
g, PWW\(M,& : J
»
_so 1 1 1
1 50 100 150 200 250
- 50 T T
E, %M
: MVMN /!“f'
%0 1 1 1
0 50 100 150 200 250
Time (ms)
20 nm 0.1ms | UCLA Fast Bio-Imaging Group

L. Frednickson, J. Rodriguez, A. Cheng, K. Jewhurst, J. Miao, K. Arisaka



Mean Squire Displacement <r2> of TfR
on a Human Multiple Myeloma Cell vs. Time
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Subcortical areas

Thalamus

Katsushi Arisaka, UCLA 77
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Adrian Cheng (Physics)

80 MHz
(100 fs pulse)
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4 Beams g
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/ 2 : 3 ¥

§ . 7~ Ll
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Glass microelectrode

Fluo-4 AM labeled for dye injection and

astroctyes are colabeled electrophysiology

with sulforhodamine 101

to eliminate background - cell-attached voltage follower
(yellow) - whole-cell voltage/current clamp

- 10" O input impedance, < 150 fA
input current bias

L1 0 um
.................... 100 um
23 |l I R TR, Y e
150 um deep 200 um
Sulforhodamine 101 __—
labeled astrocytes 300 um
(orange)
400 um
500 pm
Adrian Cheng

600 um (Physics)

o  FuedAMlabeld — Tiago Goncalves,

neurons in layer 2/3

(green) Peyman Golshani,
Carlos Portera-Cailliau
B ramidal
s (Neurology)

transgenic animal demonstrates
imaging depth
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Barrel Cortex
Layer 2/3

150 pm deep
240 fps
Raw Data

(x3 faster
than real)
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Beam 3
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After averaging
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