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Blurred lines
The superior magnifi cation offered by EMs stems from the use of electrons instead 
of light to probe a sample; the wavelength of these particles can be many orders of 
magnitude shorter than photons on the visible spectrum, enabling them to resolve much 
smaller features. The beam of electrons is focused on the specimen, and interacts 
with atoms in the sample to produce signals that contain information about surface 
topography and composition. Seeing details at such a small scale requires the beam to 
be perfectly positioned and focused, which can be compromised by external interferences 
from acoustic noise and vibrations, leading to blurred images. Additionally, since the 
electrons are charged particles, EM performance is also greatly affected by external 
magnetic fi elds. This leads to distinct artefacts appearing in the image; AC fi elds often 
show up as sharp jagged edges, while DC fi elds create wavy lines. EM manufacturers 
therefore precisely map and specify the degree of interference that their instruments can 
handle before the image quality drops below the acceptable limit.

Surveying the problem
Optimal EM performance relies on careful monitoring of the surroundings, both 
before and after device installation. Purpose-made survey systems can be used 
to evaluate if a room is suitable to host such sensitive equipment, identifying 
vibrations and noise – for example, from nearby traffic or elevators – as well as 
magnetic fields that come from surrounding equipment or other less obvious 
sources, like heating or air conditioning systems. It is just as important to check 
for these perturbations once installation is complete, particularly for applications 
such as semiconductor manufacturing, where even small interferences can affect 
the quality and integrity of the devices produced. However, until recently, there 
was no technology available on the market that would allow uninterrupted, long 
term monitoring of magnetic fields, sounds, vibrations, temperature and humidity, 
meaning few EM users had access to the relevant environmental data when an 
issue with imaging performance arose. 

Continuous environmental monitoring
Delays caused by blurry or distorted images can cost users precious time 
– potentially halting the progress of research or decreasing manufacturing 
productivity – making it crucial to resolve imaging issues quickly and efficiently. 
Unfortunately, pinpointing the root cause of poor image quality can be a lengthy 
process. When something is wrong with an EM image, it can be hard to discern if 
the issue is internal – originating from faulty instrument components – or if some 
external disturbances are affecting electron beam focusing. For most EM users, the 
first point of contact to resolve performance issues will be their EM manufacturer or 
service organisation, who will send an engineer to investigate the problem. However, 
if no obvious fault can be found with the instrument, the manufacturer will then 
reach out to a magnetic field expert, as well as vibration and acoustic protection 
suppliers, to help them diagnose what is wrong, which results in a lengthy process 
and multiple site visits. 

Continuous environmental monitoring offers a convenient solution to help eliminate 
this protracted diagnostic process. If a problem with EM performance occurs, users 
can quickly and easily review the magnetic fi eld, acoustic, vibration, temperature 
and humidity data – organised into date-stamped fi les and viewed using bespoke 
software – from the time of image quality loss, immediately identifying if the problem 
is the result of an issue with the instrument itself or an external factor. This data can 
even be supplied to relevant external parties – equipment manufacturers or service 
organisations – to allow more effective diagnosis of instrument problems without 
visiting the site, signifi cantly reducing the downtime and ensuring any necessary on-site 
interventions are as effi cient as possible.

The unparalleled magnifi cation capabilities of electron microscopes (EMs) make them indispensable for applications requiring nanometre scale imaging. 
However, the sensitivity required to operate at such high magnifi cation levels leaves them vulnerable to magnetic fi eld perturbations, vibration and changes 
in temperature and humidity, all of which need to be kept to a minimum to ensure peak performance. Keeping track of such environmental factors is no mean 
feat, but dedicated continuous monitoring systems are now available to detect changes in instrument surroundings in real time, simplifying troubleshooting 
procedures and ensuring optimal device performance.
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New Software Suite Enhances Raman Microscopy Capabilities
WITec GmbH, a specialist in Raman microscopy, has launched Suite SIX, the latest software for controlling Raman and correlative measurements, as well as 
data acquisition and post-processing. The software has been designed to further enhance the highly configurable alpha300 microscope series by providing 
multiple user profiles, support for regulatory compliance, and advanced sample navigation features.

Suite SIX’s multi-user management feature empowers the site administrator to assign instrument functionalities and data access rights to each system login, 
assisting labs in their efforts to comply with good practice (GxP) guidelines such as the US Food and Drug Administration’s 21 CFR Part 11, which is essential 
for pharmaceutical research and development. Moreover, the software enables users to create a repository of unique hardware configurations, which simplifies 
the process of conducting recurring experiments.

As described by Dr Wolfram Ibach, Director of Software at WITec: “Suite SIX lets industrial facilities and research groups virtually customise the microscope for 
each individual user, with the appropriate feature set and data handling protocols. This accelerates the experimental workflow while ensuring compatibility with 
their training and standard operating procedures.”

TrueOrigin, the portable coordinate system integrated within Suite SIX, enables quick location of measurement areas relative to markers on the sample holder or features 
on the sample. This accelerates the correlation of data collected through multiple techniques from the same position, even if the sample is transferred between instruments. It also allows users to 
import sample images captured with an external camera to navigate to a specific area of interest and facilitate project documentation.

“Anyone performing correlative measurements on multiple instruments knows how time-consuming it can be to find a particular area or feature after re-mounting a sample,” said Dr Thomas Dieing, 
WITec Product Manager. “Our portable coordinate system automates that process so researchers can go right to the next measurement, even on another microscope.”

WITec Suite SIX is available now.

More information online: ilmt.co/PL/OVVB

Glass Bottom µ-Plates Enable High Throughput and Super-Resolution Microscopy
Microscopists now have high-throughput possibilities for super-resolution and TIRF thanks to Ibidi’s new glass bottom µ-plates.

When using the µ-Plate 96 Well or 384 Well Black Glass Bottom, the samples are observed through a thin #1.5H D 263 M Schott glass coverslip with a thickness of 170 µm +/- 5 µm. Due to its 
superior optical quality, the µ-Plates are not only suitable for standard microscopy applications, but also ideal for total internal reflection fluorescence (TIRF), super-resolution microscopy (STED, SIM, 
(F)PALM, (d)STORM), and fluorescence correlation spectroscopy (FCS).

When using the µ-Plate 96 Well or 384 Well Black Glass Bottom, the samples are observed through a thin #1.5H D 263 M Schott glass coverslip with a thickness of 170 µm +/- 5 µm. Due to its 
superior optical quality, the µ-Plates are not only suitable for standard microscopy applications, but also ideal for total internal reflection fluorescence (TIRF), super-resolution microscopy (STED, SIM, 
(F)PALM, (d)STORM), and fluorescence correlation spectroscopy (FCS).

The µ-Plates have square wells and feature optimal flatness properties, which are crucial for high-resolution microscopy in screening applications. The glass coverslip provides high accuracy and 
facilitates imaging from well-to-well across the entire plate. Additionally, the black walls ensure low well-to-well crosstalk in fluorescence microscopy.

The µ-Plates are ideal for the cultivation, high throughput screening (HTS), and high-resolution microscopy of cells. They meet the requirements of the ANSI/SLAS standard, and are therefore 
compatible with a variety of imaging systems, pipetting robots, and plate readers. Researchers who would like to test the new µ-Plate 96 Well or 384 Well Black Glass Bottom with their own 
experiments can get free samples.

More information online: ilmt.co/PL/BKd4
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New FLIM Functionality for Enhanced Raman Microscopy
Renishaw has collaborated with Becker & Hickl GmbH, specialists in time-correlated single photon counting (TCSPC), to integrate fluorescence lifetime imaging microscopy (FLIM) functionality into its inVia™ 
confocal Raman microscope. This combination of Raman and FLIM in a single instrument provides pixel-to-pixel correlation between FLIM and Raman images, enhancing sample analysis across a wide range 
of applications.

The integrated system utilises a pulsed laser to interact with a fluorophore, and measures the fluorescence lifetime with the aid of an advanced detector and high-speed electronics. This lifetime refers to the 
duration that a fluorophore remains in an excited electronic state, emitting a photon as it returns to the ground state. By analyzing the decay of fluorescence, it is possible to observe changes in molecular 
conformation due to its sensitivity to the molecular environment. The FLIM technique has the versatility to explore various properties such as pH/ion/oxygen concentration and molecular binding.

FLIM and Raman microscopy are two complementary label-free imaging methods used in the analysis of biological cells and tissue sections. FLIM enables the visualisation of molecular 
interactions, and its imaging speed is at least 10 times faster than that of Raman imaging. Raman spectroscopy provides high chemical specificity and high-resolution chemical images. 
Combining these techniques allows for the rapid identification of regions of interest using FLIM, followed by detailed chemical and structural analysis using Raman imaging.

The FLIM data analysis is supported by the Becker & Hickl software, which offers comprehensive features such as multi-exponential, incomplete, and shifted-component analysis models. 
Additionally, the software includes a proprietary phasor analysis tool that can differentiate between lifetime populations. The Renishaw MS30 high-speed encoded stage is employed for both 
imaging modalities, enabling direct overlay of fluorescence lifetime and Raman images with high accuracy.

Renishaw Spectroscopy Business Development Manager, David Reece, commented: “We are pleased to announce a further enhancement to our award-winning inVia Raman microscope. Our 
collaboration with the leaders in FLIM technology, Becker and Hickl, has produced a combined FLIM Raman microscope leading to exciting new application areas.”

More information online: ilmt.co/PL/GbzW and ilmt.co/PL/D358
60110pr@reply-direct.com

Environmental monitoring can also provide an early warning system if parameters exceed user-defined limits, minimising the chance of unnecessary downtime for EMs used in 
semiconductor inspection. This warning system can be either visual – a traffic light tool that is green when the environmental parameters are within the user-specified range, and 
turns red when an issue is spotted – or electronic, sending an email notification to the user with a short summary of the situation. This technology will also be of great value for EM 
manufacturers, as they can easily check whether issues with their instruments are caused by hardware problems or perturbations in the surroundings, something that can be equally 
useful during instrument assembly. 

Bringing EMs into focus
Blurry or distorted EM images can cause a variety of issues for researchers and engineers alike, making it crucial to be able to quickly determine the root cause of these problems. 
Fortunately, EM users now have access to a dedicated environmental monitoring solution that can help pinpoint whether an issue is caused by internal factors, or is a result of external 
interferences. The new SC28 monitoring system from Spicer Consulting can track magnetic fi elds, acoustic noise and vibrations – as well as temperature and humidity – to provide EM users 
with the environmental data essential for timely and effi cient diagnosis of imaging performance issues. This system can even notify the user when these parameters are beyond the allowed 
limits, saving precious time and giving EM operators full confi dence that their instruments are operating under appropriate conditions. 
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