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FIB = Focused Ion Beam

ion column
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1993: 1st FIB dual beam, DualBeam 620 (Philips)

1979: R. Seigler, Hughes Research Laboratories, Malibu, California, USA

“ High-resolution, ion–beam processes for microstructure fabrication”, 

Seliger et al, J. Vac. Sci. Technol. 16 (1979) 1610

fault diagnostics, mask repair, TEM lamella,  gas

deposition, patterning, contrast orientation image, 

etc…

1979-1992: Focused Ion beam (single beam) 

1998: Development of  an Ion and Electron Dual Focused Beam

Apparatus for Three-Dimensional Microanalysis

T. Sakamoto et al., Jpn. J. Appl. Phys. 37 (1998) pp. 2051-2056

~ 2000: in-situ µmanipulateurs

� EDX
EBSD
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detectors : SESI, BSE, InLens, EsB, STEM
µmanipulators : 2 KlockeNanotechnik
EDX : SDD 50 mm2, Oxf. Instr. 
EBSD :  camera Nordlys F+, Oxf. Instr.
GIS : W, SiOx, C, H20, XeF2

Flood Gun

External Scan generator : FIBICS

4 µm

EDS-3D

3 µm

FIB/SEM 3D

5 µm

EBSD-3D

TEM lamella prep. Nano-patterning
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Ga ion source

Ion pump

Pole piece
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William GILBERT (1544-1603), English medical

doctor and physicist. The first to observe the

formation of a cone when a fluid is subjected to a

high electrostatic field. This observation was

described in his treatise « De Magnete » (1600).

“Cambridge Scientific Minds”, Edited by P. Harman & 
S. Mitton, Cambridge University Press, 2002 

“... it is probable that amber exhales

something peculiar that attracts the

bodies themselves, and not air. It

plainly attracts the body itself in the

case of a spherical drop of water

standing on a dry surface; for a piece of

amber held at a suitable distance pulls

towards itself the nearest particles and

draws them up into a cone;...”
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John ZELENY (1872-1951), American physicist.

314 years later…

J. Zeleny, Physical Review , 3 (1914) 69–91

J. Zeleny, Physical Review , 10 (1917) 1–6

Ethyl alcohol

5 kV

~ 2 cm

920 µm

Photograph taken with an 
exposure time = 30 s

Liquid forms a cone

Thread dia. ~ 4 µm

Thread breaks up into 
droplets
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Sir Geoffrey Ingram TAYLOR (1886-

1975), 

British physicist/mathematician, 
specialised in the field of  fluid mechanics. pin
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Where:

γ = surface tension

c = surface curvature

F = electric field

Taylor was interested by the behaviour of water

droplets in the presence of strong electrostatic

fields such as storm clouds. With this

problematic in mind he found an analytic

solution to the equations of electro-

hydrodynamics.
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The Taylor cone is the only conical shape which 

satisfies the condition 
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Orsay Physics Ga-LMIS

Driesel et al. – MPI Halle 1MeV TEM (1996)
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Principle of  an electrostatic lens

Unipotential or Einzel lens

From Rasser, CNRS formation entreprises, Lyon, mars 2013
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dépôt C, W, SiOx assisté aux électrons

Paris Lizardite

Olivine + carbonate DAC sample (H. Piet, EPFL)
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� low voltage (1 kV)

� high current

� slow scan

Gas-assisted focused electron beam and ion beam processing and fabrication
I. Utke

Journal of Vacuum Science & Technology B, Vol.26 No 4, Jul/Aug 2008
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Lift-out Gluing on copper grid

Milling
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Electron transparency

θ = 1.5°
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Edge view of  first step

First step

Second step

Third step

Edge view of  third step

Final TEM lamella

Cryo-focused-ion-beam (FIB) preparation 

of  vitreous specimens for cryo-TEM

Mike Marko

http://www.wadsworth.org/3d-em/cryo-focused-ion-beam-fib

Wadsworth Center, New York State Department of  Health 
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07/04/14 au 11/04/14

TP-FIB TP-IF

TP1 usinage (1.5h) Fiji (2h)

TP2 dépôt (1.5h) Fiji (2h)

TP3 µmanipulators (1h) SRIM/TRIM; 1 h

TP4 ionique (1.5h) ionique (1.5)

TP 5 pointe (2h)

TP6 lame (2 ou 4h)


