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FRAGMENTATION EFFICIENCY IN LINEAR QUADRUPOLE ION TRAPS WITH ADDED HEXAPOLE FIELDS
Ori Granot & Don J. Douglas
University of British Columbia, Vancouver, Canada
E-mail: orig@chem.ubc.ca
Fragmentation efficiency of ions, particularly at low pressures, is expected to be increased by the addition of higher field harmonics (multipoles) to a quadrupole field. The higher multipoles cause shifts of the ion oscillation frequencies. Ions can then be excited over a larger range of excitation voltages without ejection than is possible with a conventional rod set, giving increased fragmentation. Fragmentation yields in linear quadrupole traps with different added hexapole fields have been measured. The hexapole field is added by rotating the y rods towards an x rod. The x and y rods can have equal or unequal diameters. Ions are injected, trapped, excited with an auxiliary dipole signal, and then mass analyzed in a linear TOF. The m/z 286 fragment ions of protonated morphine-3ƒׂ-D-glucuronide were excited at q=0.23. This ion was chosen because it is difficult to dissociate in conventional ion traps. Trap pressures were 1.0, 0.15 or 0.05 mtorr (N2). Fragmentation yields were measured with excitation either between the x or y rods with different excitation amplitudes and durations. Suitable excitation voltages for fragmentation are about double those of a conventional quadrupole. Compared to conventional round rods, an increased fragmentation yield was observed with excitation between either rod pair, based on the amount and type of added higher field at all the pressures tested. An improved duty cycle could be obtained by exciting for shorter times with higher excitation amplitudes at high pressures based on the same added field variables.
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