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5. Beam deceleration

6. scanning electron microscope (SEM)

7. high voltage (HV)

8. Immersion lens

9. Cathode lens

10.
I1.
12.
13.
14.
15.
16.
17..
18.
19.
20.
21.
22.
23.

24,

Back Scattered Electrons (BSE)
High negative bias voltage
Landing energy
trajectories

Immersion ratio
Chromatic aberration
Spherical aberration
Beam integrity
Mico-discharges

tolerance

aperture

Angularly selective

Blast furnace slag

Field emission gun

Thermionic emitters gun
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. Transmission electron microscope (TEM)

3
4. In-situ

5. dynamic transmission electron microscope (DTEM)
6

7

8

. Liquid stage
. Gas stage
. aberration
9. electron energy loss spectra (EELS)
10. spatial resolution
11. femtosecond
12. pump—probe experiments
13. ultrafast electron diffraction (UED)
14. Lawrence Livermore National Laboratory (LLNL)
15. Stroboscopic TEM
16. Zewail
17. single-shot
18. convergence/divergence
19. apertures
20. phase-space
21. phase-contrast imaging
22. temporal incoherence
23. chromatic aberration
24. Fermions
25. Boersch
26. Space-charge effects
27. de Broglie
28. Ballistic propagation
29. coherent fluence
30. envelope
31. Rose criterion
32. high-angle annular dark field (HAADF)
33. Field Emission Gun (FEG)
34. Electron—electron scatter
35. photocathode
36. brass drift section
37. Molybdenum (Mo)
38. Tantalum (Ta)
39. Full width at half maximum (FWHM)
40. Yttrium-Aluminum-Garnet (YAG)
41. Neodymium
42. Reactive Multilayer Foil (RMLF)
43. Self-propagating High-temperature Synthesis (SHS)
44. quenched reactions
45. Sandia National Laboratory
46. spin-like vein
47. UC-Davis
48. Fischione
49. amorphous silicon nitride
50. Brownian motion
51. Escherichia coli (E. Coli)
52. radiolysis
53. Hummingbird
54. spacer
55. O-ring
56. colloids
57. Scanning-Transmission Electron Microscope (STEM)
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5. Fluid Force Microscope (FluidFM)

6. Atomic force microscopy (AFM)

7. Femtoliter (fL)

8. Delivery

9. Single Cell

10. Microjunction

11. Focused ion beam (FIB(

12. Myoblast

13. Fluorescein isocyanate sodium salt
14. Amplitudemodulation

15. Confocal laser scanning microscopy (CLSM)
16. Neuroblastoma

17. Single cell force spectroscopy (SCFS)
18. Patch Clamp

19. Fluid- Patch Clamp (Fluid-PC)

20. picoliter (PL)
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Fluidic force microscope (FluidFM) is a type of scanning probe microscope, and is typically
used on a standard inverted light microscope. The unique characteristic of FluidFM is that
it introduces microscopic channels into AFM probes. These channels can have an aperture
of less than 300 nm. This nanometric features enables the handling of liquid volumes at the
femtoliter (fL) scale.

The universality and versatility of the FluidFM will stimulate original experiments at the
sub micrometer scale not only in biology but also in physics, chemistry, and material science.
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One of the current major driving forces behind instrument development in
transmission electron microscopy (TEM) is the ability to observe materials processes
as they occur in situ within the microscope. For many processes, such as nucleation
and growth, phase transformations and mechanical response under extreme condi-
tions, the beam current in even the most advanced field emission TEM is insufficient
to acquire images with the temporal resolution (~1 ps to 1 ns) needed to observe
the fundamental interactions taking place. The dynamic transmission electron micro-
scope (DTEM) avoids this problem by using a short pulse laser to create an electron
pulse of the required duration through photoemission which contains enough elec-
trons to form a complete high resolution image. The current state-of-the-art in high
time resolution electron microscopy in this paper describes the development of the
electron optics and detection schemes necessary to fully utilize these electron pulses
for materials science. In addition, developments for future instrumentation and the
experiments that are expected to be realized shortly will also be discussed [53].
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Beam Deceleration is a relatively simple
method to reduce electron beam energy
and improve imaging parameters such
as resolution and contrast. The scanning
electron microscope (SEM) uses a sharply
focused electron beam to probe the speci-
men surface. The energy of the electrons
forming such a probe is determined by the
electrical potential of the electron source,
referred to as accelerating voltage or high
voltage (HV). No matter how many times
the electrons are accelerated or deceler-
ated inside the column, they leave the col-
umn with an energy corresponding to the
high voltage. The high voltage is usually
controllable within a range of 200 V to 30
kV for most commercially available SEMs,
allowing the operator to select the electron
beam energy suitable for the application.
Imaging with very low electron beam energy
has great importance, which is illustrated by
SEM instrumentation development over the
last few decades. Low voltage microscopy
is a topic discussed at most microscopy-

; related conferences these days, but gen- 8 i

= erally, it is approached with an immersion ~ * Keywords

3 lens and field emission gun (FEG) SEM { Scanning Electron Microscope, Beam
3 system because of the better beam current Deceleration, Backscattered Electrons,
3 densities. However, beam deceleration is Cathode lens, Landing Energy

also a means to bring low kV improvement " T
to SEMs with thermionic electron sources. :
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Just as for any other analytical technique, good sample preparation is essential for per-
forming high-quality chemical analysis using X-ray fluorescence (XRF).There are 5 most com-
mon ways to prepare samples for XRF analysis.

Whichever samples are being assessed — loose or pressed powders, fused beads, solid
samples or liquids — finding the right approach to sample preparation is the first, and one of
the most important steps in achieving accurate and reproducible results. We need to provide
the requested information, as accurately, as repeatably, by different operators, as easily, as
economically cost, as precisely and fast.

At first must optimize grinding time to ensure that sample fineness is reached Sieve, granu-
lometric determination or flour feel that Keeps sample homogeneous.Pellets prepare from
the sample, which are two types: fused Pellets and pressed Pellets. In Fused pellets type,
sample is melted by fuses, which are mostly
compounds of boron (especially lithium borate). Keywords
In pressled Pe.IIets tyF)e, the poyvder of sample T Ay
blend with an inert sticky material and then un- ple Preparation, Homogeneous sample,
der pressure convert to Pellets, that can be put Pressed Pellet method, Fusion Pellets
into the device. The other samples can be solid, method, Solid Samples, Liquid Samples,
liquid or Loose Powders. Loose Powders.
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