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Super-resolution microscopy Among techniques that rely on the latter are those that improve the resolution only
modestly (up to about a factor of two) beyond the diffraction-limit, such as confocal microscopy with closed
pinhole or aided by computational methods such as deconvolution or detector-based pixel reassignment (e. near-
field (photon-tunneling microscopy as well as those that use the Pendry Superlens and near field scanning
optical microscopy) or on the far-field Super-resolution microscopy is a series of techniques in optical
microscopy that allow such images to have resolutions higher than those imposed by the diffraction limit, which
is due to the diffraction of light. re-scan microscopy, pixel reassignment), the 4Pi microscope, and structured-
illumination. Super-resolution imaging techniques rely on the near-field (photon-tunneling microscopy as well as
those that use the Pendry Superlens and near field scanning optical microscopy) or on the far-field. g
d866127678

Multi-tip scanning tunneling microscopy Multi-tip scanning tunneling microscopy (Multi-tip STM) extends
scanning tunneling microscopy (STM) from imaging to dedicated electrical measurements Multi-tip scanning
tunneling microscopy (Multi-tip STM) extends scanning tunneling microscopy (STM) from imaging to dedicated
electrical measurements at the nanoscale like a ″multimeter at the nanoscale″. Apart from imaging the sample,
the tips of a multi-tip STM are used to form contacts to the sample at desired locations and to perform local
electrical measurements. For this purpose, multi-tip STMs in which several tips are operated independently
have been developed. In materials science, nanoscience, and nanotechnology, it is desirable to measure
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electrical properties at a particular position of the sample d866127678

In 2017, the Nobel Prize in Chemistry was awarded to Jacques Dubochet, Joachim... d866127678

Scanning probe microscopy The key to their success was using a feedback loop to regulate gap distance
between the sample and the probe. The first successful scanning tunneling microscope experiment was done by
Gerd Binnig and Heinrich Rohrer. The first successful scanning tunneling microscope experiment Scanning
probe microscopy (SPM) is a branch of microscopy that forms images of surfaces using a physical probe that
scans the specimen. SPM was founded in 1981, with the invention of the scanning tunneling microscope, an
instrument for imaging surfaces at the atomic level. invention of the scanning tunneling microscope, an
instrument for imaging surfaces at the atomic level d866127678

In scanning tunneling microscopy, a metal tip is moved over a conducting sample without making physical
contact. A bias voltage applied between the sample and tip allows a current to flow between the two. This is as a
result of quantum tunneling across a barrier; in this instance, the physical distance between the tip and the
sample d866127678 The resolution varies somewhat from technique to technique, but some probe techniques
reach a rather impressive atomic resolution. This is largely... d866127678 Transmission electron microscopes
are capable of imaging at a significantly higher resolution than light microscopes, owing to the smaller de
Broglie wavelength of electrons. This enables the instrument to capture... d866127678

Scanning tunneling spectroscopy Scanning tunneling spectroscopy (STS), an extension of scanning tunneling
microscopy (STM), is used to provide information about the density of electrons Scanning tunneling
spectroscopy (STS), an extension of scanning tunneling microscopy (STM), is used to provide information about
the density of electrons in a sample as a function of their energy d866127678

Cryogenic electron microscopy For biological specimens, the structure is preserved by embedding in an
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environment of vitreous ice. While development of the technique began in the 1970s, recent advances in
detector technology and software algorithms have allowed for the determination of biomolecular structures at
near-atomic resolution. An aqueous sample solution is applied to a grid-mesh and plunge-frozen in liquid ethane
or a mixture of liquid ethane and propane. Cryogenic electron microscopy (cryo-EM) is a transmission electron
microscopy technique applied to samples cooled to cryogenic temperatures. For biological specimens Cryogenic
electron microscopy (cryo-EM) is a transmission electron microscopy technique applied to samples cooled to
cryogenic temperatures. This has attracted wide attention to the approach as an alternative to X-ray
crystallography or NMR spectroscopy in the structural biology field d866127678

Vibrational analysis with scanning probe microscopy The technique is also nondestructive, requires non-
extensive sample preparation, and provides more contrast such as intensity contrast, polarization contrast and
wavelength contrast, as well as providing specific chemical information and topography images simultaneously.
This is accomplished by integrating scanning probe microscopy (SPM) and vibrational spectroscopy (Raman
scattering or/and Fourier transform infrared spectroscopy, FTIR). This combination allows for much higher
spatial resolution than can be achieved with conventional Raman/FTIR instrumentation. The technique of
vibrational analysis with scanning probe microscopy allows probing vibrational properties of materials at the
submicrometer scale, and The technique of vibrational analysis with scanning probe microscopy allows probing
vibrational properties of materials at the submicrometer scale, and even of individual molecules d866127678

The scanning tunneling microscope is used to obtain "topographs" - topographic maps - of surfaces. The tip is
rastered across a surface and (in constant current mode), a constant current is maintained between the tip and
the sample by adjusting the height of the tip.... d866127678

Spin-polarized scanning tunneling microscopy Spin-polarized scanning tunneling microscopy (SP-STM) is a type
of scanning tunneling microscope (STM) that can provide detailed information of magnetic Spin-polarized
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scanning tunneling microscopy (SP-STM) is a type of scanning tunneling microscope (STM) that can provide
detailed information of magnetic phenomena on the single-atom scale additional to the atomic topography
gained with STM. SP-STM opened a novel approach to static and dynamic magnetic processes as precise
investigations of domain walls in ferromagnetic and antiferromagnetic systems, as well as thermal and current-
induced switching of nanomagnetic particles d866127678

Magnetic force microscope In MFM, the test sample(s) do not need to be electrically conductive to be imaged.
The main components of an MFM system are: Piezoelectric scanning Moves the Magnetic force microscopy
(MFM) is a variety of atomic force microscopy, in which a sharp magnetized tip scans a magnetic sample; the
tip-sample magnetic interactions are detected and used to reconstruct the magnetic structure of the sample
surface. MFM scanning often uses non-contact atomic force microscopy (NC-AFM) and is considered to be non-
destructive with respect to the test sample. Many kinds of magnetic interactions are measured by MFM,
including magnetic dipole–dipole interaction. obtained by scanning the magnetized tip over the sample surface
in a raster scan d866127678

Scanning SQUID microscopy Since then the technique has been used to confirm unconventional
superconductivity in several high-temperature superconductors including YBCO and BSCCO compounds. The
first scanning SQUID microscope was built in 1992 by Black et al. In condensed matter physics, scanning SQUID
microscopy is a technique where a superconducting quantum interference device (SQUID) is used to image
surface In condensed matter physics, scanning SQUID microscopy is a technique where a superconducting
quantum interference device (SQUID) is used to image surface magnetic field strength with micrometre-scale
resolution. A tiny SQUID is mounted onto a tip which is then rastered near the surface of the sample to be
measured. As the SQUID is the most sensitive detector of magnetic fields available and can be constructed at
submicrometre widths via lithography, the scanning SQUID microscope allows magnetic fields to be measured
with unparalleled resolution and sensitivity d866127678
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Transmission electron microscopy An image is formed from the interaction of the electrons with the sample as
the beam is transmitted through the specimen. The specimen is most often an ultrathin section less than 100 nm
thick or a suspension on a grid. The image is then magnified and focused onto an imaging device, such as a
fluorescent screen, a layer of photographic film, or a detector such as a scintillator attached to a charge-coupled
device or a direct electron detector. Transmission electron microscopy (TEM) is a microscopy technique in
which a beam of electrons is transmitted through a specimen to form an image. transmission electron
microscopy (HRTEM) Low-voltage electron microscope (LVEM) Precession electron diffraction Scanning
confocal electron microscopy &quot;Viruses&quot; d866127678

Many scanning probe microscopes can image several interactions simultaneously. The manner of using these
interactions to obtain an image is generally called a mode. d866127678
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