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Elektronova mikroskopie
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elektronu (E= 511keV):
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Elektronovy mikroskop

Transmisson electron microscope Scanning electron microscope
(TEM) (SEM)
Electron gun ! Electron gun v
I | A

Condenser

Deflection ¢

\\
Projector lens E = . \\
imen

Spec

CCD Camera

HaraldHagendorferPhD thesis, EPMA, 20.
18. 3. 2024 Ko p e-lUB\K 6



Skenovaci elektronovy mikroskor
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Interakce elektronoveho svazku
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Pohled do komory SEM
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MaxKnoll
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USA- Vladimir KosmaworykKin
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Washington state, USA!HM outside of Germany

Pioneers of Electron Microscopy at Washington
State University and Their Work

Zensaku YosHII

Department of Microbiology,

Yamaguchi University School of Medicine
Ube, Yamaguchi-ken

Japan (733)

(Received November 2, 1970)

Bull, Yamaguchi Med. School, Vol. 17, Nos. 3~.4, 1970

SUMMARY

The first appearance of a transmission-type electron microscope in North America
wis reported to have occured in Toronto, Canada in 1939, However, two physicists,
Paul A. Anderson and Kenneth E. Fitzsimmons) had worked toward the develop-
ment of electron microscopyfjat Washington State University flin Pullman from 1931-
38. Moreover, they] built a prototype electron microscope before 1935Jand per-

:rr

formed many kinds of electron optical experiments. Unfortunately, their pioneering

U. of Washington did pioneering research in CFEG irdBD38ome of the students, e.g.
Gertrude Flemingempferlater transferred to Oregon. FEI (=Field Emission Incorporate
can trace its origin directly to their efforts.

18. 3. 2024 Ko p e-lUB\K Kredit: @ 33



Hi SeteoNESE @ BN ¥

Siegbhahhlbch° nander o
electronovynicroskop
Stockholm, okolo 1943.

Toulouse, 1942

AL
i

18. 3. 2024 A Ko p e-lUd\k 34



Francie 3MeV SEM
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TEM, MeV

B Nl”l””m\

F1G. 15. Stainless steel: twin boundary dislocations; diffraction pattern from the over-
printed selected area; V=1 MV.

“l‘d
M5.nd

Fi1G. 21. First image obtained at 2 MV: precipitates in an Al-Cu alloy.
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Fia. 27, (a) Defocused image of an Fe~Si alloy specamen showing three magnetic do-

mains. {b) The domain corrcspondik
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EM v biologii

ARKIV FOR ZOOLOGI.
BAND 40 A. N:o 6.

il v to tak nevypadS§g,

Examination of Brain Tumor Tissue with the
Electron Microscope.

By

HUMBERTO FERNANDEZ-MORAN.
With 13 figures in the text.

Communicated June 4th 1047 by MAXNE SIEGBAHN and HuGo THEORELL.

Examination of Brain Tumor Tissue with the Electron

Microscope.
Kope-

b i
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Brusel, 1932, L.Marton(aka
Ladislaus.aszl)

FiG. 3. First electron micrographs of biological sample (15-um-thick slice of Drosera
intermedia leaf on copper net), April 4, 1934.

F1G. 2. Marton’s No. 2 electron microscope (Brussels, 1934).

18. 3. 2024 Ko p e-lU8\

39



Pr v n? k oumer LQQrF .
EM, Siemens UM 100, 1939
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Prvn2 komer L S$tdareostand
Cambridge Instrument Compatoydu Pont
Comn, U.S.A.1965
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Early History of Electron Microscopy in
Czechoslovakia

ARMIN DELONG

Institute of Scientific Instruments of the Czechoslovak Academy of Sciences
Brno, Czechoslovakia

L Introduction . ...ovvrirnrtt e iinenianaian e nanssrannranseatrersinanns 63
II. Construction of the First Electron Microscope in Czechoslovakia................ 68
III. Desk Transmission Electron Microscope BS 242 ... ... .. i iiiinnnnnnn, 69
IV. Production of Electron Microscopes in Czechoskovakia.........cooviviennnrenns 74
B 8 T 1. [ T 76
Appendix A: Bibliography of Related Publications. . .............cooiivneinn.. 76
Appendix B: Publications from the Institute of Scientific Instruments of the
Czechoslovak Academy of Science in Brno(inCzech).......................... 77
23 2 T 79

I. INTRODUCTION

Czechoskovakia, with its 15 million inhabitants, ranges among the rela-
tively small countries of Central Europe. On the average, there are some
0.36 ha. of soil, 0.32 ha. of woods, 0.15 automobiles, and not more than
0.000034 electron microscopes per citizen in the country. In other words,
one electron microscope is shared by 30,000 people. Some 90% of available
electron microscopes are of home production. This means that besides
atomic power plants, locomotives, and automobiles, electron microscopes
are also produced on a commdfcial peade i @dechoslovakia. In 30 years as
many as 1800 electron microscopes of different types, from the two-stage
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Experimentalnd v o u L o L kloBlektronovy mikroskop
elektronoveopticky mikroskop, vy r obent v |
1947

A. Delong V. [Zroadd&p8cialny .
18. 3. 2024 Ko p e-lU8\

SR

43



Arm I n De I O n 929.1.192!Bartovice(Ostrava)5 5. 10. 2017 Brno

http://brnensky.denik.cz/serialy/jedemnejlepsictvedcusvetabada20081013.html
Delonglnstrumentshtip://www.delong.cz/
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Prvni model elektronoveho oscilografu seste
Al eGem Bl 8hou 1936.

| s| as-b-304-814
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Dal G2 .\ gaanal y1
doprovazejici v instalacich SEM

A EBSD (orientace)
AEDS (sl oHen?2)
ACL (sl oHen2, ty,
A EBIC (typ vodivosti)
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Jaké udaje nam EBSD dava?
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Scanning Microscopy for Nanotechnology Techniques and ApplicCéteins
Zhou, Zhong Lin Wan@=ds), Springer Science+Business Media, LLC, 2006
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Kratka historie EBSD

A 1928 Shoji Nishikawa, Seishi KikudHdalcit, 50
KeV elektrony z plynového z vyboje

A 19721979 John Venables
A 19791988 Bristol groum computerisation (D.J. Dingley)
A 19882006 OIM (Yale Univ, TSL, HKL)

A 1992 PouHit2 Houghovy trans/
Ki kuchi ho obrazco

A 20062012 HR-EBSD (Oxford Univ., BLG, Saint Etienne
Univ, Brigham Univ)
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NE c0« 2 N NS Ra0al~J
Vobec prvn2z Kikuchi ho |1 nie
pozorovane Kikuchim 1927 v gqichi Kikuchistandihg
kalcitu.
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Dl adcec e elle

Nobelova cena 1937, za objevy v roce 1927
Clinton Joseph Davisson a George Paget Thomson

S

SCATTE lNG OF 75 voLT ELECTEOI‘\IS FRDM
A BLOCK OF NICKEL (MANY SMa

SCATTERING OF 75 VOLT ELECTRONS FROM
SEVERAL LARGE NICKEL CRYSTALS
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Boersch 1937 Iron Kikuchi
Kikuchi Rpattern from mica. patterns.
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Philippe TPinard

Jak se Kikuchiho linie vyhodnocuiji

Body 1- 2

a
Kikuchiho obrazec

p?2 ko
Ki koughevansiorgace o

Nal ezen?
stanoveni jejich

intenzity

> Nal ezen?2
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Houghovatransformacé od 1992

Vﬂ"\

o] N

N bz\\\_ /7

Jensen, Jeppe. "Hough Transform for Straight LMeshroject in

Image Processing, 7th semester 2007

&
N
)

http://www.cvmt.dk/education/teaching/e07/MED3/IP/hough lin

es.pdf

N
IS

Retrieved 16 December 2011.

2) Input inmago (b) Edge detectod muage

Figure 2° An example with an mpur image and the result of the adgze datection,

using the Canny edge detecton

Hough ransform

Digance p

0 20 <2 €0 80 100 120 140 160

Figure 3: The Hough space of the input image in Figure 2. The dark red points
are the points with the hizhest number of intersections. Many dark red points are
around 90 degrees, 1.e. that the image has many horizontal lines
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Radonovy
transformace
(tomograf)
probihalo
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prokl 8§8d8n?2
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Houghovdaransformace
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