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Basic Gas Phase lon Manipulations

» lon transport
» lon trapping
» lon-ion/ion-molecule reactions

» lon mobility separations (IMS)



lon Trapping in SLIM Explored at ~Torr Pressures

» lon accumulation and charge capacity in a
SLIM trap

» lon release from a SLIM trap

» lon storage for extended times to e.qg. enable
more efficient use of MS



Structures for Lossless lon Manipulation

See Poster WP714 by lan Webb et al., Jun 17



Slim Electrode Designs Used in This Study

Guard electrodes

Rung electrodes |

Guard electrodes




Comparable DC Voltages Used on Rung and

Guard Electrodes to Facilitate lon Confinement

DC for ion confinement and manipulation used in conjunction
with RF confinement potentials applied to rung electrodes

Guard gradient

DC Rung gradient

Guard gradient




Pseudo Potential Well (lon Confinement)
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Pseudo Potential Well (lon Transport)
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Pseudo Potential Well (lon Trapping)

DC: 12 V/cm

S 20
|5 Potential (V)
S 15 .9

See Poster WP716 by Sandilya Garimella
10.00  55.00  100.0 o jun17



Instrumental Arrangement Used
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Continuous Mode (DC Gradient Arrangement)
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Continuous Mode (Current Measurements)
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SLIM Used for the Charge Capacity Study
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Charge Capacity (DC Gradient Arrangement)

| 7.5 cm+ 15 cm J 7.5 cm’|
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Charge Capacity (Current Measurements)

Current (pA)

30-
320 ms (filling time)
20 -
continuous mode
10- T~
O I ' I ' I 1
0 100 200 300 400

Arrival Time (ms)



301
- / 0 ms (filling time)

204
- | // CTti uuuuuuuuu
s 10-
3 /
0- ////////////////,,,,,,,,,_ )
0 200
al Tim

3
e (ms)

A)

nt (p




A)

nt (p

OOOOOOOOOOOOOO

“%i:

e (m )



SLIM Charge Capacity
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SLIM Used for the Release Time Study
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Release Time (DC Gradlent Arrangement)
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SLIM Release Time
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SLIM Used for the Storage Time Study
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Storage Time (DC Gradient Arrangement)
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SLIM Storage Time
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SLIM Storage Time
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SLIM Storage Time
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SLIM Storage Time
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Abundance (A.U.)
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Conclusions

Initial research has demonstrated:

» Effective pseudo potential wells in SLIM

» The construction and application of a number of SLIM
arrangements

» Defined charge capacity of a SLIM trap
» lon release from a SLIM trap

» Lossless ion trapping at Torr for hours in SLIM
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