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Chapter 1 Overview of TEM

v

H—

IRCEE
USRS

e
g5 5

* 4. R IFH

EIEIHEZ{/E .
. 3, fﬁ%ﬁa (EIEIHEQ:E)F‘

)R A

(% e /7 [])

5. At fE(ERE =, I T

+ 6. R TP (HRT.
+ 7. w5 R (ST

- 0. EETHEETH

D
Y =X 11

NIF =]

= M)

EM)
+ 8. XOERERE MBI 73T

(

EELS)

1M VI o3 SR

- 10.223=F &E #5 (Environmental

T

= IM)
11. fHfr E#% (phase T

M)



1.1 Ayfa]fdi

BRSO N A R S

J‘C'E—ifﬁ'ﬁdﬁﬁ

B POHES

(#I%‘Tﬁi‘ﬁ%%ﬁ

1% MM B

3PS RN G Il

L HY e

Cem €
W1

CRAiE

GI% ?%J’ﬁ

=



Optical Microscope Electron Microscope

iqi i Electron Gun
visible light Electron Beam V
~
glass lens magnetic lens c 5 Condenser Lens
Transmission membrane
Aggregated Spheres /
SAW Cell
S22

Bacteria

S
Objective Lens c 5 Cell
Objective Lens

Suspended Particles

Projector Lens c : Projector Lens

T coo

camera

Liquid TEM
iImage




Ernst Ruska

v

ot 4 4

¥
2 ‘
- o
-
|
3
.

;¥ 3

Nobel Prize in Physics 1986




P41 60 TR

(Better Electron Microscope

 BESHTHE

....... EEHMEEDEFEIE
L2 EMEBSERES ...

B KR 22 = FRR SR B BE AR ZE N5& 1 001

-Richard F. Feynman % =
-12.29.1959 American Physics Society, CIT




A. Resolution
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Evolution of resolution in EM
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200keV

High and Median Voltage TEM
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Atomic Resolution

Imaging, Spectroscopy and Diffraction




Imaging, Spectroscopy and Diffraction
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Imaging, Spectroscopy and Diffraction

Atomic-resolution phase recovery with dynamic support
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The Future of TEM: 3D atomic resolution
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Ferritin on Carbon Film
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dissolution of Au nano-particles
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Dynamics of NW Growth from GNPs
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Magic Bullet: Targeting Drug

~ proposed by Nobel Prize winner (1908) Paul Ehrlich

Chitosan-SPIO: Targeting drug for MRI contrast agent

Chitosan Q @

L

Easy Storage
High Drug Content

Stimuli Responsive

Large Surface Area
Modification

Superparamagnetic iron oxide (SPIO)
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(1/3Fe;0, + (2 — bYH ™ + 1/3H,(g) = Fe(CH)!> ™ ?+ 4+ 4/3H,0




Nano-drug Tumor Targeting

MRI contrast agent

Endocytosis
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Nano-Bubbles for Cancer Therapy
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http://en.wikipedia.org/wiki/Bose%E2%80%93Einstein_condensate

Ultra-fast Electron Microscope

High Speed Camera

A falling apple photographed by stroboscopic
illumination at intervals of ~1/25 s. The

acceleration due to gravity is clear.




Time-resolved TEM was developed at TU-Berlin beginning in
the late 1970's
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Oleg Bostanjoglo
H. Démer and O. Bostanjoglo, Rev. Sci. Inst. 74, 4369 (2003)
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Time-resolved TEM

ablation of Ni film by ultrashort laser pulse

H. Domer and O. Bostanjoglo, Journal of Applied Physics 91, 5462-5467 (2002).



Time-resolved electron diffraction

a-Ti (hep)---> B-Ti(bcc) martensiic transformation

Melting transition
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Bryan W. Reed, NLLB, UC, 2008

hep Ti, a-phase bcc Ti, B-phase






