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mass resolving power is limited by other contributions to total ToF error as described below
[162]:
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Here, ∆tp is due to an imperfect ‘McLaren space focus’ [160], which occurs downstream from
the ion acceleration region, ∆tI and ∆tg are time errors in electrostatic lenses and grids, ∆te

is due to unstable power supplies, ∆td is the signal width of the detection system and ∆tv is
due to initial thermal ion velocity or the ‘turnaround time’ as described by Price and Milnes
[163]. This turn-around time is often the most important time error, ∆tv = 2mv0

zE , with v0
as initial velocity, which is mass dependent. The most detrimental factor to resolution is the
broad initial kinetic energies distribution (velocities) of isomass ions, which can be efficiently
tackled by a reflectron [164] having apertured electrodes with gradually increasing fields.
The faster the ion, it penetrates deeper into the repelling electric field of the reflectron, and
in turn travels a larger distance. When the faster and slower ions come out of the reflectron,
they catch each other thereby achieving energy focusing. In addition, there are advanced
strategies like ion-mass gate, orthogonal acceleration ToF that can be implemented which
depends on the requirement. However, as per present scope, applications in RIS are discussed
below.
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Figure 15.5: Typical three-colour RIMS
setup.
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Figure 15.6: Typical three-photon three-
colour PI signals U I.

15.3 ToFMS Based RIMS and Applications
The applications enlist the various possibilities with atomic beam-based RIMS setups (Fig.
15.5, having three tunable dye lasers and its subcomponents, e.g., Spectroscopy of atoms:
energy level positions and their J-values, parities, isotope shifts, radiative lifetimes, cross-
sections, hyperfine structures and most of the fundamental parameters. From these inves-
tigations, it is possible to construct three-step three-colour PISs. These PISs are further
studied for High Isotopic Selectivity to choose the best one and also to ensure the respective
three-step laser wavelengths, powers and linewidths, stability, suitability of tunable (dye)
lasers as well as other parameters for applications. A typical selectivity plot (Fig. 15.6)
for different signals with various wavelength combinations is shown for an element having
isotope of 0.72% (natural abundance) along with its major counterpart having 99.27%. In
addition to this, before the actual process, validation of PIS, thereby monitoring of laser
wavelengths and powers, can be done through RIMS. Also, in the process, after laser-atom
interaction, the output laser beam (which is otherwise going to beam dump) maybe used to
monitor the actual process selectivity which is truly online.






