
AMICUS Sample and Analyser Geometry



Electron Probe Microscope

SEM + WDX + CL 

Microscopic Examination

EPMA



Electron Probe Micro-Analyzer

Characteristic

X-ray (XRF)

Sample

Back Scattered

Electron (BSE)

Secondary

Electron (SEM)

Photons

CL

Transmitted

Electron (TEM)

Thermal 

Electron

Flood

• Imaging down to 

3nm Resolution

• Elemental mapping 

resolution down to a 

0.1µm

• Elemental Range Be 

to U

• Light element 

detection down to 10 

ppm.



Comparison between WDS ＆ EDS
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sample
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Advantages for WDS

Spectrum of WDS Spectrum of EDS

①Higher resolution (brings precise identification)

② Higher Signal/Noise ratio (Good for lower quantity)

③Never saturate under big current condition ( Can      

q         analyze from 100% to very small quantity)



Electron Probe Micro-Analyzer



Electron Probe Micro-Analyzer

EPMA-1720H EPMA-8505G



Observation GUI

OM Image
EM Image

Electron beam control

Beam Condition

WDS control Sample stage control



Sample Stage movement by mouse

Centering by double clicking Sample movement by drag & drop

Sample movement by joystick

Mouse 

operation



Focusing

Mouse 

Operation



Auto Functions

Auto Contrast & Brightness

Auto Stigma & Focusing



Change for Beam Current

Beam Current 500pA

Beam Current 10ｎA



Electron Probe Micro-Analyzer

EPMA 1720 mapping - 500x500 µm2

Ca BSE

O C



Trace mapping results

Trace mapping OFF

C FeBEI

Trace mapping ON

C FeBEI



Qualitative Analysis by WDS









Image Resolution







Scanning Probe Microscope

AFM + LFM+KFM + STM+MFM+FMSPM

Topography Examination

Sample Surface

Imaging of Interaction

Signals：Atomic Force (AFM)

Phase

Force Modulation

Current

Magnetic Force (MFM)

Surface Potential (KFM)

Lateral Force (LFM)



Scanning Probe Microscopy

SPM-9700



Function SPM 9700

mica

High Resolution

plasmid DNA Si （111）

Digital Control

XY：Full-time 16bit accuracy

Z：max. 22bit accuracy



SPM Application

 Observation of various sample 

such as semiconductor, thin film, powder 

and bio samples.

 Shape measurement, Step measurement, 

Micro roughness measurement

 Physical properties measurement,

Electric and Magnetic measurement, 

Dynamic measurement



Function

Particle Analysis Software

Particle or hole shapes are extracted 

from image

The features of individual particles 

is determined.

Statistic Processing

Classification of particles

Features： 29types (Radius, Height, 

Surface Area, Area,Volume,etc)
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High Resolution Scanning Probe Microscope

SPM-8000FM

Noise 270 fm/√Hz ⇒20fm/√Hz

Drift 10nm ～ ⇒ ＜1nm/min

True atomic/molecular resolution in air

Hydration/ Solvation structure 

measurement in solution

Improving Points



5 nm

C O S

b

c

0.75 nm

0.5 nm

The side chains on 

the topmost surface

Defect

High Resolution Topography in Air

Poly diacetylene single crystal



Physical Properties Measurements

Surface Potential Measurement
in Gas



Contact Potential Deference Distribution in Gas

-0.80

[V]

-0.94
50.00 nm 100.00 x 100.00 nm

Pt clusters / TiO2

0.89

[nm]

  0.00
50.00 nm 100.00 x 100.00 nm

0.25

[V]

-0.23
50.00 nm 100.00 x 100.00 nm

Topography CPD by KFM

Single-nm resolution image 

observed in an atmospheric 

pressure N2 gas environment

□100 nm □100 nm □100 nm

Conventional KFM

Ryohei Kokawa,et al., Chemistry - An Asian Journal, 7, 1251-1255 (2012). 



High Resolution Observation 
in Solution

Glass

Pure Water Cantilever

Mica

Detection System

Leaser way
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Muscovite mica

5 nm

1 nm

High Resolution Topography in Water

Cantilever

Mica

Water

Glass

Cleavage plane 

immersed in water 



Molecular Resolution Observation 

of Soluble Protein Crystals

Lysozyme

The rectangle represents 
a surface unit cell with the 
arrow indicating the c-axis.

[001]

M
C

M
C

DFD
F

Tetragonal lysozyme (110) face

3 nm

Nagashima et al., JVST B 28 (2010) C4C11

[001]

Molecular resolution image 

observed in a saturated solution
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Antibody Observation reported in 

Japanese newspaper and TV



Hydration / Solvation
structure measurement



Water Structure at Interfaces

r12

r23

Structure of water 

･･･Hydration structure

Solid

Water 

molecules

3.9 nm

1
.3

 n
m

X

1st layer

Surface

Z

2nd layer
3rd layer

X-Z mapping of Df

Df  vs distance curve



Nano Search Microscope OLS4500

From millimeter to nanometer size 

observation in one.



In Air
No Coating

Laser Scanning Microscope（LSM）
Magnification ：×100～×14000

Atomic Force Microscope（AFM）
Magnification：×1000～×1000000

Never miss the destination. 
LSM ←→ AFM

Coaxial Object lens and AFM Tip

Hybrid Microscope

Nano-Search Microscope

Optical Microscope：×100～×2000

From millimeter to nanometer 

size observation in one.



 Continuous Observation

Ｏｂｊｅｃｔｉｖｅ Lenz

５×：２６００μm～４３０μm
２０×：６４０μm～１１０μm
１００×：１３０μm～２０μm
ＳＰＭ： ３０μm～subμm

 Object lens and AFM Tip is coaxial

 ＳＰＭ Tip Position is strictly inside in 
100X Objective Sight.

Ｚ（μｍ）

XY（μm）

0.01

0.1

1

10

1000

100

0.1     1      10     100    1000

From mm to nm size observation in one



Wafer （Mag.：200x～1,000,000x）

1280×960μm
OM Image

640×480μm

OM Image 

256×192μm

LSM

64×48μm

LSM

20×20μm

SPM

5×5μm
SPM



A mark of Micro Vickers

LSM Image
400×300μm↑

64×48μm →

SPM Image 20×20μm 3D

The change in height that built on both 

sides of the crack can be measured.



LSM 640×480μm

LSM 128×96μm SPM 1×1μm

Toner

LSM 21×16μm



-34.44

[deg]

-75.32
2.00 µm 5.63 x 5.63 µm

2day 末端

A thinner fiber can observe at the collagen end.

４μm

AFMLSM

Magnification ｘ5000 Mag. ｘ25000

Observation of Collagen End

Courtesy of Dr. Akira Monkawa, NIMS



Material Characterisation Tools



Material Characterisation Tools



Material Characterisation Tools






