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THE ION MOBILITY METHOD
For those not familiar with ion mobility, a very brief functibisgnopsis is given here. A much fuller
description can be found in many of the references cited imé#ue text. | will only consider drift cell
based ion mobility as that is the form used in our group. There besm two different types. The
original version was of the form:

IS - MS —Trap/Pulse—» DC — MD
where IS = ion source, MS = mass selection, DC = driftarel MD = mass detection. A variety of ion
sources have been used including electron impact, laser destmpister formation, MALDI, and ESI.
While in principle it can be useful to mass select theigpdmefore entering the drift cell, as shown in the
transition metal ion and carbon cluster examples in the maipateines this process can energize the
ions and either lead to dissociation (of weakly bound clustersx&mnme) or isomerization (of solution
structures being sampled by ESI). Hence for many applicatiomsctually preferable to gently pulse

them into the drift cell, and mass analyze following the drift cell.

So how does ion mobility work? A short pulse of ions is injettealthe drift cell where it encounters a
weak electric fieldE, that draws the ions through the cell. Collisions with the bgfiisr(He, B others)
provide a frictional drag on the pulse of ions and very rgpidey obtain a constant velocity;,
proportional to the electric field:

Up = KE.



The proportionality constank;, is termed the ion mobility and is inversely proportional tosike of the
ion. For convenience the “reduced” mobilif,, is used becaudé is proportional to the temperature

and inversly proportional to the pressure:

Ky=K— —
0 po T

where pressure and temperature are normalized to their stastdées values, (760 Torr) andTl,
(273.15 K). The actual measurement made is an arrival time distributi@) @The detector, where the
pulse injection starts the clock and arrival at the detestimps it. Since the drift cell lengtl, is
accurately known and sinde= V /¢, whereV is the applied voltage, then it follows the arrival time is
given by

2 Ty p

4T Kopor v
and
ty =tp +t,
wheret, = ¢/vp andt, is the time from the cell exit to the detector. In praatj is plotted versup/V
with K, obtained from the slope amgl from the intercept. In these measuremenits kept constant and
V varied, which can be done extremely accurately. It @&gttforward using kinetic theory to relatg

to the collision cross section of the ion of interest with the buffer gas.

In order to get structural information from the measured @essons, model structures of the ion have
to be determined and then cross sections determined from therpraitess is briefly discussed near the
end of the main text and won’t be repeated here. In order tprigtéhe structures obtained, information
about the source of the ions and its treatment until reachingitheal are required. Both factors are
important. While the first is generally appreciated, theosgds often unfortunately ignored. Both
factors are points of emphasis in all measurements made graup. Examples are given in the main

text.
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Figure S1. The top left panel gives an overall functionahesmatic of the experiment. The equations at top
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right give an expression for the time dependendbdefignal arriving at the detector. The cergéirpanel is a
schematic of the ion source where the electron bisarnaxial with the ion exit hole. The centerhtigganel
shows two typical ATDs for different source voltage The bottom panels give plots of Ks. E/P and
temperature for the systems noted. Figure addptedt P.A.M. van Koppen, P.R. Kemper, A.J. Illid8,T.

Bowers, An Improved High-Pressure, Temperaturealde lon Source with Coaxial Electron Beam/lon Exit

Slit, International Journal of Mass Spectrometrgt bon Processes, 54 (1983) 263-282.
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Figure S2. The top left panel gives a schematic of the imagnt while the bottom left panel, a schematichef t
MALDI source. By rotating and translating the antylinder the source could produce signal foesaivhours
as needed for IMS studies. The right panel givé®4# for the systems noted. Figure adapted fromvda.
Helden, T. Wyttenbach, M.T. Bowers, Inclusion dfiALDI lon Source in the lon Chromatography Techréqu

Conformational Information on Polymer and Biomolcuons, International Journal of Mass Spectrognatrd
lon Processes, 146 (1995) 349-364.



Figure S3. Photographs of a new high resolution IMS-MS systmder development at UCSB. The two meter
drift tube is made of resistive glass. The masspmeter is a high resolution maXis Q-TOF prodidsy
Bruker Corp.





