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. . _ . o . e lon confinement in SLIM is accomplished by a
e Structures for Lossless lon Manipulation (SLIM) The SLIM devices considered in this study are formed by two Two example geometries are considered in Fig. 3, showing the DC ] combination of the effective potential generated by the

represent a novel class of ion optical devices based
upon electrodes patterned on planar surfaces.

potential as a function of X for a guard DC offset of 10 V. A wider gap
between the surfaces (5.7 mm) leads to an increased penetration of
the DC potential to the center, ~2.5 V at the minimum. In the case of

RF rung electrodes, and DC potential offset from the
guard electrodes.

parallel surfaces, each having a sequence of radio frequency
(RF) "rung" electrodes, bordered by DC "guard" electrodes.
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separation, MS/MS, etc., can be enabled by SLIM direction orthogonal to the boards, and limited by the guard a narrow gap (2.7 mm,? the central DC potential is redgced to ~0.45 ’ 709 | b ) Eztvrvuer;gn (Zluer(;';rcoedseClrzr;ilgsas;c;:;irc;:fnpet::tr(::;::]n(;
devices, and allowing e.g. analyses with greater speed DC potential in the transversal direction. The pressure was 4 ]\c/ The smaller: penetrat|onlf<;r the narrower gap;esults n weakzr ";” ~ - I/’\\ e e BE seisitta) e Gre el veluime, & (e

i i - - ocusing in the transversal directions, i.e., a wider area around the S w00 - , o '
2, FEEUEEE SIS S7S TEEUIRETIERE. torr (nitrogen), and we assumed an absence of gas dynamic center that can be occubied by ions S 1o /| condition for ion packet splitting into two volumes.

e lon dynamics in SLIM devices are analyzed using ion contributions. The computer modeling was based on custom P y 1ons. b o s $ o /l \\ , , , |

optics theory and computational modeling. developed potential calculation approach [1], enabling o 1 £ o ) N °Alternat|\O/Ier, 8eomiﬂ_e$ Wlt:: tSm<:|||e.r :Inter-tsur;a?ce
precise potential calculations for complex 3D geometries. | 5] » " & Baps proauce on-spiit 19N packets, typically extending
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. Resu |ts % e |on motion modeling supports lossless ion transmission.
= 2 >/ mmeap Fig. 5. Modeling results for a straight section SLIM component configured as an ion e SLIM linear drift region components enable high quality
\_ Effective Potentia' = —2./mmegap mobility spectrometer: (a) ion density in the XZ planar projection; (b) vertical XY ion mobility separations.

cross section lon density distribution; (c) arrival time distribution. . . . .

| | | | e Overall, the SLIM ion dynamics modeling studies are
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z a Transversal offset X, mm A computer model has been implemented to analyze the ion density con5|stenthW|th |n|t|§I|expEr|mental observatlor.lls.,, ano]Ic
distribution. lons form into two elongated packets, each occupying a local support the potential robustness and versatility o

these novel devices.

Fig. 3. SLIM width and gap dimensions optimization. DC potential profiles for Y-potential well. The ion density distribution along Z-axis takes the form
rungs 5.3 mm wide, comparison for 2.7 mm and 5.7 mm spacing between the of a Gaussian having the exponential width defined by diffusion. The
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