
Secondary Ion Mass Spectrometer
Off-line mass spectrometry is performed on collected particles, while on-line mass spectrometry is performed on particles introduced in real time. 2b8fc51591 The secondary-ion current is
given by 2b8fc51591 == Mechanism == 2b8fc51591

Time-of-flight mass spectrometry spectrometry for mass analysis. Secondary ion mass spectrometry commonly utilizes TOF mass spectrometers to allow parallel detection of different ions
with a high Time-of-flight mass spectrometry (TOFMS) is a method of mass spectrometry in which an ion's mass-to-charge ratio is determined by a time of flight measurement. Ions are
accelerated by an electric field of known strength. This acceleration results in an ion having the same kinetic energy as any other ion that has the same charge. The time that it subsequently
takes for the ion to reach a detector at a known distance is measured. The velocity of the ion depends on the mass-to-charge ratio (heavier ions of the same charge reach lower speeds,
although ions with higher charge will also increase in velocity). From this ratio and known experimental parameters, one can identify the ion. This time will depend on the velocity of the ion,
and therefore is a measure of its mass-to-charge ratio 2b8fc51591

== Electron ionization == 2b8fc51591 The original design of the NanoSIMS instrument was conceived by Georges Slodzian at the University of Paris Sud in France and at the Office National
d'Etudes et de Recherches Aérospatiales. There are currently around 60 NanoSIMS instruments worldwide. 2b8fc51591 == History == 2b8fc51591 The behavior of ions in a homogeneous,
linear, static electric or magnetic field (separately) as is found in a sector instrument is simple. The physics are described by a single equation called the Lorentz force law. This equation is
the fundamental equation of all mass spectrometric techniques and applies in non-linear, non-homogeneous cases too and is an important equation in the field of electrodynamics in general.
2b8fc51591 == Theory == 2b8fc51591 SIFT-MS was... 2b8fc51591 In a typical MS procedure, a sample, which may be solid, liquid, or gaseous, is ionized, for example by bombarding it with
a beam of electrons. This may cause some of the sample's molecules to break up into positively charged fragments or simply become positively charged without fragmenting. These ions
(fragments) are then separated according to their mass-to-charge ratio, for example by accelerating them and subjecting them to an electric or magnetic field: ions of the same mass-to-
charge ratio will undergo the same amount of deflection. The ions are detected by a mechanism capable of detecting charged particles, such as an electron multiplier... 2b8fc51591 Most of
the energy of the primary ions is dissipated into the near-surface region of the solid by a series of binary collisions. This results in ejection (sputtering) of so-called "secondary" particles such
as electrons, atoms, molecules, and ions from the surface. In SIMS, it is these secondary ions which are detected and analyzed by a mass spectrometer to produce a mass spectrum of a
surface for a detailed chemical analysis of the surface or the solid. 2b8fc51591 == Introduction == 2b8fc51591

Static secondary-ion mass spectrometry by a mass spectrometer to produce a mass spectrum of a surface for a detailed chemical analysis of the surface or the solid. The secondary-ion
current Static secondary-ion mass spectrometry, or static SIMS, is a secondary-ion mass spectrometry technique for chemical analysis including elemental composition and chemical
structure of the uppermost atomic or molecular layer of a solid, which may be a metal, semiconductor, or plastic, with insignificant disturbance to its composition and structure. It is one of
the two principal modes of operation of SIMS, which is the mass spectrometry of ionized particles emitted by a solid (or sometimes liquid) surface upon bombardment by energetic primary
particles 2b8fc51591

Selected-ion flow-tube mass spectrometry The detection limit of commercially available SIFT-MS instruments extends to the single digit pptv range. In the selected ion flow tube mass
spectrometer, SIFT-MS, ions are generated in a microwave plasma ion source, usually from a mixture of Selected-ion flow-tube mass spectrometry (SIFT-MS) is a quantitative mass
spectrometry technique for trace gas analysis which involves the chemical ionization of trace volatile compounds by selected positive precursor ions during a well-defined time period along
a flow tube. Absolute concentrations of trace compounds present in air, breath or the headspace of bottled liquid samples can be calculated in real time from the ratio of the precursor and
product ion signal ratios, without the need for sample preparation or calibration with standard mixtures. and David Smith 2b8fc51591

Sector mass spectrometer class of mass spectrometer that uses a static electric (E) or magnetic (B) sector or some combination of the two (separately in space) as a mass analyzer A sector
instrument is a general term for a class of mass spectrometer that uses a static electric (E) or magnetic (B) sector or some combination of the two (separately in space) as a mass analyzer.
Popular combinations of these sectors have been the EB, BE (of so-called reverse geometry), three-sector BEB and four-sector EBEB (electric-magnetic-electric-magnetic) instruments. Most
modern sector instruments are double-focusing instruments (first developed by Francis William Aston, Arthur Jeffrey Dempster, Kenneth Bainbridge and Josef Mattauch in 1936) in that they
focus the ion beams both in direction and velocity 2b8fc51591

The instrument is an extension of the selected ion flow tube, SIFT, technique, which was first described in 1976 by Adams and Smith. It is a fast flow tube/ion swarm method to react positive
or negative ions with atoms and molecules under truly thermalised conditions over a wide range of temperatures. It has been used extensively to study ion-molecule reaction kinetics. Its
application to ionospheric and interstellar ion chemistry over a 20-year period has been crucial to the advancement and understanding of these topics. 2b8fc51591
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Aerosol mass spectrometry primary and secondary particulate matter of different wood combustion appliances with a high-resolution time-of-flight aerosol mass spectrometer&quot;. Aerosol
particles are defined as solid and liquid particles suspended in a gas (air), with size range of 3 nm to 100 μm in diameter and are produced from natural and anthropogenic sources, through
a variety of different processes that include wind-blown suspension and combustion of fossil fuels and biomass. Atmospheric Aerosol mass spectrometry is the application of mass
spectrometry to the analysis of the composition of aerosol particles. Aerosols are very complex in structure, can contain thousands of different chemical compounds within a single particle,
and need to be analysed for both size and chemical composition, in real-time or off-line applications. Analysis of these particles is important owing to their major impacts on global climate
change, visibility, regional air pollution and human health 2b8fc51591

This technique has two different applications in the earth and environmental sciences. The analysis of 'stable isotopes' is normally concerned with measuring isotopic variations arising from
mass-dependent isotopic fractionation in natural systems. On the other hand, radiogenic isotope analysis involves measuring the abundances of decay-products of natural radioactivity, and
is used in most long-lived radiometric dating methods. 2b8fc51591

Ion source An ion source is a device that creates atomic and molecular ions. Ion sources are used to form ions for mass spectrometers, optical emission spectrometers An ion source is a
device that creates atomic and molecular ions. Ion sources are used to form ions for mass spectrometers, optical emission spectrometers, particle accelerators, ion implanters and ion
engines 2b8fc51591

In 1910, British physicist J. J. Thomson observed a release of positive ions and neutral atoms from a solid surface induced by ion bombardment. Improved vacuum pump technology in the
1940s enabled the first prototype experiments on SIMS by Herzog and Viehböck in 1949, at the University of Vienna, Austria. In the mid-1950s, Honig constructed a SIMS instrument at RCA
Laboratories in Princeton, New... 2b8fc51591

Mass spectrometry Mass spectrometry is used in many different fields and is applied to pure samples as well as complex mixtures. macromolecules, especially proteins. These spectra are
used to determine the elemental or isotopic signature of a sample, the masses of particles and of molecules, and to elucidate the chemical identity or structure of molecules and other
chemical compounds. A mass spectrometer consists of 5 components: sample inlet, ion source (or ionizer), mass analyzer, detector, data system Mass spectrometry (MS) is an analytical
technique that is used to measure the mass-to-charge ratio of ions. The results are presented as a mass spectrum, a plot of intensity as a function of the mass-to-charge ratio 2b8fc51591

Nanoscale secondary ion mass spectrometry The NanoSIMS is used to acquire nanoscale resolution measurements of the elemental and isotopic composition of a sample. These ions are
transmitted through a mass spectrometer, where the masses are measured and identified. The NanoSIMS is able to create nanoscale maps of elemental or isotopic distribution, parallel
acquisition of up to seven masses, isotopic identification, high mass resolution, subparts-per-million sensitivity with lateral resolution down to 30 nm. The primary ion beam NanoSIMS
(nanoscale secondary ion mass spectrometry) is an analytical instrument manufactured by CAMECA which operates on the principle of secondary ion mass spectrometry. of secondary ion
particles 2b8fc51591

In literature from ancient Rome there are complaints of foul air, while in 1273 the inhabitants of London were discussing the prohibition of coal burning to improve air quality. However, the
measurement and analysis of aerosols only became... 2b8fc51591 == History == 2b8fc51591

Isotope-ratio mass spectrometry This assembly allows the secondary ions to be focused based Isotope-ratio mass spectrometry (IRMS) is a specialization of mass spectrometry, in which
mass spectrometric methods are used to measure the relative abundance of isotopes in a given sample. double focusing mass spectrometer that comprises both an electrostatic and
magnetic analyzer 2b8fc51591

== Theory == 2b8fc51591

Secondary-ion mass spectrometry The mass/charge ratios of these secondary ions are measured with a mass spectrometer to determine the elemental, isotopic, or molecular composition of
the surface to a depth of 1 to 2 nm. The mass/charge ratios of these secondary ions are measured with a mass spectrometer to Secondary-ion mass spectrometry (SIMS) is a technique used
to analyze the composition of solid surfaces and thin films by sputtering the surface of the specimen with a focused primary ion beam and collecting and analyzing ejected secondary ions.
Due to the large variation in ionization probabilities among elements sputtered from different materials, comparison against well-calibrated standards is necessary to achieve accurate
quantitative results. primary ion beam and collecting and analyzing ejected secondary ions. SIMS is the most sensitive elemental surface analysis technique, with elemental detection limits
ranging from parts per million to parts per billion 2b8fc51591
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