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�,�Q�W�U�R�G�X�F�W�L�R�Q
Last year we have demonstrated Radio Frequency-Free 
electromagnetostatic (RFF EMS) cell for observing electron capture 
dissociation without the aid of a cooling gas or phase-specific electron 
injection into the cell [1,2].

These experiments were conducted with a five-magnet cell.  Using a two-
magnet version of this earlier cell, we now demonstrate that the same cell 
can be used for observing collision induced dissociation and for obtaining 
combined ECD/CID product-ion mass spectra as well.

�0�H�W�K�R�G
A triple quadrupole (Q-q-Q) instrument was converted to a Q-ECD/CID-Q 
instrument (Figure 1.):

�x A ring-shaped filament of tungsten-rhenium wire, located concentric   
with the cellôs axis, serves as the source of electrons.

�x The cell comprises two, axially polarized, N42SH-grade Nd-Fe-B ring-
magnets (SuperMagnetMan, Birmingham, Al USA) that have a 3.0" 
diameter, 0.5" thickness, and 0.375" bore.

�x Soft-iron ring separates the two magnets, and a soft-iron ring 
terminates the entire assembly at each end. Thin (0.010" thick) Teflon 
film insulates each iron ring from the adjacent magnets. Each iron ring 
is connected to an independently adjustable �s100-V multi-channel 
power supply (which can be floated up to 8 kV) so that it can function 
as an electrostatic lens as well as the pole piece that functions as a 
magnetostatic lens. 

�6�X�P�P�D�U�\
�D-, �E-, and �F-type ion signals have been recorded in a single product-ion 
mass spectrum by simultaneously performing ECD and CID in an EMS cell.
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Figure 1. Tandem quadrupole mass spectrometer with RF-
free magnetic ECD/CID Cell.

Figure 2. Glu-fibrinopeptide. 
CID spectra of doubly protonated Glu-fibrinopeptide produced 
with (A) a prototype two-magnet EMS cell  and (B) the CID 
cell  in an Applied Biosystems Q-STAR XL hybrid quadrupole 
ï TOF mass spectrometer. Spectrum B reproduced from [3]. 
Copyright 2007, reprinted with permission from Elsevier. Figure 3. Substance P.

A ï EMS ECD product-ion spectrum [1] and B - CID product-ion 
spectrum of doubly protonated substance P. C - Combined ECD/CID 
product-ion spectrum of doubly protonated substance P. 

product-ion spectrum of doubly protonated substance P (Figure 2B) 
and subsequently turning on the electron filament to record its 
combined ECD/CID spectrum (Figure 2C).  In the CID product-ion 
spectrum (Figure 2B), a series of �E-type fragment ions 
accompanied by a less intense series of �D-type fragment ions is 
observed. In the combined CID/ECD product ion spectrum, 
superimposed on this CID series is a series of the same �F-type ions 
(i.e., �F4-�F10 Figure 2A) typically observed in an ECD product-ion 
spectrum of substance P [1] .

�5�H�V�X�O�W�V
The two-magnet cell was tested in the CID mode by using Ar as the 
collision gas, setting the cellôs potential so that the ion energy was 
200 eV, and recording a CID product-ion spectrum of doubly 
protonated Glu-fibrinopeptide (Figure 2A).  Comparison of this 
spectrum with a published spectrum [3] (Figure 2B) shows that 
both spectra exhibit the same series of �\-type ions. The different 
distributions of peak intensities is due for the most part to the 
different collision energies. 
Simultaneous  ECD  and  CID was done by  first  recording  a   CID


