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(54) Method and device for transferring ions in a mass spectrometer

(57) A method for transferring ions, in particular in a
mass spectrometer (100), comprises the step of moving
the ions from a source device (10) having a first electric
potential through a transfer section (20) having a second
electric potential into an analysis device (30), wherein

the second electric potential is changed to a deceleration
potential during the movement of the ions through the
transfer section (20) and the deceleration potential has
a different sign relative to the first electric potential. An
ion guide (21) and a mass spectrometer (100), in partic-
ular for implementing this method are described.
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Description

[0001] The invention relates to a method for transfer-
ring ions, in particular in a mass spectrometer, wherein
the ions are injected from a transfer section into an anal-
ysis device like e.g. an ICR cell. Furthermore, the present
invention relates to an ion guide for guiding ions e.g. in
a mass spectrometer, in particular for injecting ions into
a trapping device of a mass spectrometer. Furthermore,
the present invention relates to a mass spectrometer be-
ing equipped with the above ion guide and being adapted
for implementing the above method for transferring ions.
[0002] Mass spectrometry is an analytical technique
with high sensitivity and selectivity, which is generally
known in particular in analytical chemistry and biochem-
istry. In most cases, molecules of a sample are brought
into the gas-phase, ionised and subsequently analysed
by determining the mass to charge ratio (m/z). The
(m/z)-ratio is determined in an analysis or trapping de-
vice, which is structured depending on the analysis meth-
od used in the particular case.
[0003] In Fourier transform ion cyclotron resonance
mass spectrometry (FT-ICR mass spectrometry), the
analysis device is a so-called ICR cell. In the ICR cell,
ions are trapped in two dimensions by a magnetic field
and in a third dimension, which is parallel to the magnetic
field lines, by an electric field created by trapping plates
of the ICR cell. By measuring the cyclotron frequencies
of the ions, their masses can be determined with high
accuracy. This measurement occurs ideally under ultra-
high vacuum conditions to avoid dephasing as a result
of ion/gas collisions.
[0004] When ions are generated outside the magnetic
field of the ICR cell, they need to traverse the region
between low magnetic field and high magnetic field in
the region of the ICR cell. For injecting the ions into the
ICR cell, various techniques have been developed (see
e.g. publication "Ion optics for Fourier transform ion cy-
clotron resonance mass spectrometry" by A. G. Marshall
et al. in "Nuclear instruments methods and physics re-
search A", vol. 363, 1995, p. 397-405). When the ions
are injected with an ion optic, care must be taken that
the ions are not reflected due to the so-called "magnetic
mirror"-effect. To this end, the ion optic including e.g. a
radio frequency (RF) multipole ion guide and/or electro-
static lenses is adapted for an acceleration of the ions
toward the ICR cell. On the other hand, the kinetic energy
of the ions accommodated in the ICR must be reduced
for effectively trapping the ions in the ICR cell.
[0005] In order to trap ions in the ICR cell, the ions
must have a kinetic energy that is lower than the trapping
potential of the ICR cell plates. The kinetic energy is es-
sentially determined by the velocity of the ions in direction
parallel to the magnetic field lines. On the other hand, for
an efficient transfer of ions through the "magnetic mirror",
they must have a significant, e.g. many electron volt (eV)
kinetic energy. As trapping of ions with high kinetic energy
with a correspondingly high trapping potential is undesir-

able, techniques have been developed for decelerating
ions when entering into or being in the ICR cell.
[0006] In the practice, the following deceleration tech-
niques are used for reducing the kinetic energy of ions
in the ICR cell.
[0007] Firstly, a deceleration can be caused by colli-
sions of the ions with a gas that is been injected. This
technique has the disadvantages of a reduced instrument
performance due to collisions of ions and gas molecules,
a reduced duty cycle due to evacuation periods after de-
celeration and a risk of undesired ion fragmentations.
Furthermore, it is possible to apply an electric decelera-
tion voltage to the ICR cell, creating a potential barrier
which reduces the kinetic energy of ions during the in-
jection from a transfer section into the ICR cell. A conse-
quence of this technique is that when the transfer section
is near ground potential, the excitation and detection
plates of the ICR cell need to have an offset voltage,
which is not desirable. Alternatively, a high potential can
be applied to the transfer section, while the ICR cell is
on low potential. This technique has a disadvantage in
that the complete transfer section between the ion source
and the ICR cell needs to be on an offset potential re-
quiring a complicated shielding. Finally, it is a conven-
tional deceleration technique to change the kinetic ener-
gy from a forward motion to a magnetron motion (spiral-
ling motion around the magnetic field lines). With this
technique, there is a disadvantage in that complicated
ion trajectories are generated which can complicate
measurements.
[0008] The above problems occur not only with the in-
jection of ions into ICR cells but rather generally with the
transfer of charged particles into analysis devices ac-
commodating the particles in a trapping field.
[0009] It is the object of the invention to provide an
improved method for transferring ions, in particular in a
mass spectrometer, wherein the disadvantages of the
conventional techniques are avoided and wherein in par-
ticular the application of an offset potential in the analysis
device and the provision of a complicated shielding of
the transfer section are no longer required and any dis-
advantages due to gas collisions or magnetron trajecto-
ries are avoided. Furthermore, the object of the invention
is to provide an improved ion guide avoiding the disad-
vantages of the conventional transfer systems. Accord-
ing to a further aspect, the object of the invention is to
provide an improved mass spectrometer, in particular for
FT-ICR mass spectrometry.
[0010] These objects are solved with a method for
transferring ions, an ion guide and a mass spectrometer
comprising the features of claims 1, 12 or 19. Advanta-
geous embodiments of the invention are defined in the
dependent claims.
[0011] According to a first basic aspect of the invention,
a method for transferring ions in a transfer section, in
particular in a mass spectrometer, includes the step of
changing an electric potential in the transfer section while
the ions are travelling within the transfer section. Ions are
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provided, preferably accelerated e.g. from a source de-
vice having a first electric potential to the transfer section
having a second electric potential. The second electric
potential is changed to a deceleration potential for the
ions after entering and before leaving the an electrically
shielded component of the transfer section. The second
electric potential is changed such that the ions, after leav-
ing this component of the transfer section and while or
before entering an analysis device, are subjected to a
deceleration. The changing step comprises an adjust-
ment of the deceleration potential e.g. by switching a bias
voltage to a component included in the transfer section,
in particular to an ion guide included in the transfer sec-
tion.
[0012] The setting of the deceleration potential in the
transfer section has an essential advantage in that the
ions being e.g. accelerated from the source device into
the transfer section are not subjected to a further accel-
eration as the ions are contained in the transfer section
during changing the second electric potential thereof.
When the deceleration potential is created in the com-
ponent of the transfer section, the ions to be detected
are not subjected to a field gradient. This important result
of the invention means that the kinetic energy is kept
constant even after the changing the second potential to
the deceleration potential. As the result, the ions are mov-
ing towards a decelerating potential barrier at the analy-
sis device while the application of an increased potential
to the analysis device can be avoided. Accordingly, the
application of an offset voltage in the analysis device like
e.g. an ICR cell is not necessary, so that the operation
of the analysis device and in particular the determination
of the (m/z)-ratio are facilitated. On the other hand, a
particular shielding of the complete transfer section is not
necessary as the deceleration potential is applied during
predetermined operation cycles to a component, e.g. an
ion guide, of the transfer section only.
[0013] In the present specification, the terms "poten-
tial" or "electric potential" refer to the absolute value of
the potential, while the potential can have a positive or
negative sign depending on the particular application.
The term "near ground potential" covers potentials hav-
ing a slight difference, e.g. up to 3 V compared to zero
or ground potential. Furthermore, the term "ion" refers to
any particle, like a molecule or an aggregate of molecules
carrying at least one electric charge. Ions can carry a
negative or positive charge depending on the application.
Accordingly, negative ions are accelerated with increas-
ing potential having a positive sign, while positive ions
are accelerated with increasing potential having a neg-
ative sign. The term "changing a potential" covers any
type of setting, switching, modifying and/or adjusting the
potential in the transfer section by applying a bias voltage.
The bias voltage may comprise a DC voltage or an AC
voltage, wherein the potential is changed by the DC volt-
age as such or by the rising component of the AC voltage.
The term "transfer section" refers to the evacuated region
between the source device and the analysis device,

wherein this region contains at least one electrically
shielded component passed by the ions. This component
(generally called: transfer device) comprises e.g. a
multipole ion guide, a tube, a row of electrode rings or
generally an elongated electrode arrangement surround-
ing the path of the ion. Furthermore, the transfer section
may comprise e.g. ion optics.
[0014] As the result of changing the potential according
to the invention, a change of sign occurs for the decel-
eration potential of the transfer device relative to the first
electric potential in the source device. This change of
sign has an essential advantage in that a low potential
can be maintained in the analysis device while e.g. a
requested acceleration from the source device towards
the analysis device for passing the "magnetic mirror" can
be provided.
[0015] The method of the invention represents a fur-
ther essential advantage in that the deceleration potential
can be applied with a simple time control. The only im-
portant aspect in setting the deceleration potential is that
the transfer device is at the initial (second) potential when
the ions enter the transfer device and that it is at the final
deceleration potential when they are leaving the transfer
device. As an example, the deceleration potential can be
switched with a step-shaped or ramp-shaped time struc-
ture followed by a constant amplitude. It is not critical
whether this switching step occurs at the begin or at the
end of the ion motion through the transfer device. Fur-
thermore, the method of the invention is not critical with
regard to the further time structure of the deceleration
potential. If a DC voltage is applied to the transfer section
for generating the deceleration potential, this represents
an advantage in that the energy reduction from the trans-
fer section to the analysis device has a fixed quantity.
Otherwise, an AC voltage can be applied for generating
the deceleration potential.
[0016] According to a preferred embodiment of the in-
vention, the second electric potential in the transfer sec-
tion, i.e. the potential before the changing step, has an
absolute value lower than the absolute value of the first
electric potential in the source device providing the ions.
This embodiment represents an advantage as the ions
are accelerated into the transfer section. Furthermore,
extended shielding measures at the transfer section can
be avoided.
[0017] Preferably, the second electric potential is near
zero i.e. the second electric potential is near or at ground
potential so that any shielding of the transfer section can
be avoided.
[0018] According to an embodiment of the invention,
the deceleration potential is controlled such that the first
electric potential of the source device and the decelera-
tion potential have essentially equal absolute values but
opposite signs. Preferably, ions are accelerated from the
source device into the transfer section according to the
potential difference from the first electric potential to the
second electric potential, e.g. ground potential while the
ions are decelerated with the same amount during the
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injection from the transfer section to the analysis device
so that the kinetic energy in the analysis device is near
zero. Accordingly, the efficiency of trapping ions in the
analysis device can be improved.
[0019] According to a particularly preferred embodi-
ment of the invention, the deceleration potential is con-
trolled such that the absolute value thereof is lower than
the absolute value of the first electric potential. Advanta-
geously, compared with the acceleration into the transfer
section, the ions can be decelerated into the analysis
device so that a residual kinetic energy remains, which
is lower than a trapping potential of the analysis device.
Accordingly, the efficiency of trapping ions in the analysis
device can be improved even with ions having a certain
energy distribution after creating the ion beam in the
source device.
[0020] The difference of the absolute values of the first
electric potential and the deceleration potential can be
advantageously selected to be lower than the trapping
potential of the analysis device. In terms of practical ap-
plications in mass spectrometry, the above difference is
preferably lower than 5 V.
[0021] A further advantage of the invention is given by
the fact, that there is no restriction in terms of the time
structure of the guided ion beam. According to a first al-
ternative, a pulsed ion beam can be directed into and
moved in the transfer section. Guiding pulsed ion beams
has a particular advantage in that changing the second
electric potential to the deceleration potential can be syn-
chronized with the arrival time of the pulsed ion beam in
the transfer section. The term "pulsed ion beam" refers
to a non-continuous ion beam formed by the series of
single ions or packages of ions generated in dependence
on the particular ion source type. Preferably, the chang-
ing step according to the invention is directly synchro-
nized with a pulsed operation of a source device, like the
pulsed operation of a MALDI ion source or a pulsed re-
lease of ions from an accumulator and storage device.
[0022] According to an alternative embodiment, a con-
tinuous ion beam can be transferred into and move in
the transfer section. With this embodiment, particular
parts of the continuous ion beam being present in the
transfer section during the changing step can be ana-
lysed after injection into the analysis device. Other parts
of the continuous ion beam which are not subjected to
the switching step, are not trapped in the analysis device.
[0023] Preferably, the analysis device has a third elec-
tric potential with an absolute value lower than the abso-
lute values of the first electric potential in the source de-
vice and the deceleration potential. Accordingly, the ap-
plication of an offset voltage in the analysis device can
be avoided. Particularly preferred is a third electric po-
tential near or at ground potential.
[0024] According to a second general aspect of the
invention, an ion guide is provided, being connected with
a power supply device for applying a high-frequency (rf)
ion guiding voltage to the ion guide, wherein the power
supply device is adapted for temporarily applying a bias

voltage to the ion guide. To this end, the power supply
device is connected in particular with a control device for
superposing the high-frequency ion guiding voltage with
a bias voltage providing the above deceleration potential.
Depending on the structure of the power supply device,
the control device can be implemented with a microproc-
essor for a software-based generation of the bias voltage
in the power supply device or with a switch connecting a
separate bias voltage source with a high-frequency
source included in the power supply device.
[0025] The ion guide of the invention may be an ion
guide as it is known per se e.g. from conventional mass
spectrometers. The ion guide is combined with a bias
voltage source which can be controlled in the time domain
for implementing the above potential changing step of
the invention. This combination represents an essential
advantage in that conventional mass spectrometers can
be simply adapted for implementing the invention.
[0026] According to a particularly preferred embodi-
ment of the invention, the control device is operated in
synchronisation with an operation of a source device for
providing ions to be guided. With the pulsed operation of
the source device, a reference time is provided on the
basis of which the above deceleration potential can be
applied with a predetermined time delay depending e.g.
on the geometry of the transfer region, the acceleration
potential difference between the ion source and the trans-
fer section and the expected mass range of the ions.
Alternatively, the control device is adapted for activating
the above bias voltage source at predetermined opera-
tion periods only. The latter embodiment of the invention
is preferred with the application of continuous ion beams.
[0027] Another important advantage of the invention
is given in that there are no restrictions with regard to the
structure of the ion guide. Preferably, the ion guide is a
multipole ion guide which is known as such from prior art
mass spectrometers. Alternatively, a simple tube-shaped
ion guide can be used as the transfer section, which can
be made from a massive or mesh-shaped metallic ma-
terial.
[0028] If according to a further embodiment of the in-
vention, the ion guide is combined with an ion optic, e.g.
in a transfer section of a mass spectrometer, advantages
with regard to the acceleration of ions into the ion guide
can be obtained.
[0029] According to a third general aspect of the in-
vention, a mass spectrometer, in particular an FT-ICR
mass spectrometer is provided comprising the above ion
guide of the invention as well as a source device for pro-
viding ions to be analysed and an analysis device for
determining the above (m/z)-ratio.
[0030] Generally, the method of the invention can be
applied with various types of mass spectrometers includ-
ing an analysis device with a trapping field. The applica-
tion with FT-ICR mass spectrometers is preferred as the
magnetic fields of the ICR magnet stabilize the trajecto-
ries of the ions during the deceleration and injection from
the transfer section into the ICR cell. If the invention is
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applied with an analysis device without magnetic fields
parallel to the straight trajectories of the ions, further ion
optic components, like e.g. a ZOOM-optic can be used
for shaping the trajectory during the injection into the
analysis device.
[0031] Accordingly, the analysis device comprises
preferably an ICR cell which cooperates in an advanta-
geous manner with the trajectory formation in the transfer
section. The source device preferably comprises an elec-
tro-spray source being combined with an accumulator
and storage device or a MALDI source. These source
devices have particular advantages as ion beams can
be generated with a pulsed operation mode facilitating
the synchronisation with the above switching of the de-
celeration potential of the invention.
[0032] If the source device comprises an accumulator
and storage device, further advantages may arise in
terms of a pulsed ion generation independent from the
ion beam generation mechanism in the ion source.
[0033] Further advantages and details of the invention
are described in the following with reference to the at-
tached drawings.

Figures 1 and 2 show components of a mass spec-
trometer of the invention with a sche-
matic illustration and with further de-
tails, respectively.

Figure 3 illustrates the switching of the decel-
eration potential according to the in-
vention.

Figures 4 and 5 illustrate further details of power sup-
ply devices of the transfer section ac-
cording to embodiments of the inven-
tion.

Figure 6 illustrates a mass spectrum obtained
with the method of the invention.

[0034] Preferred embodiments of the invention are de-
scribed with reference to an FT-ICR mass spectrometer
100, which is illustrated in Figs. 1 and 2. According to
Fig. 1, the following three regions can be distinguished
in the mass spectrometer 100. Firstly, ions to be analysed
are provided by the source device 10. Subsequently, the
ions are moved to a transfer section 20 for transferring
them from the field conditions of ion beam generation to
the trapping field in the analysis device 30. The analysis
device 30 is provided e.g. with an ICR cell 31 and a mag-
net 32, e.g. superconducting magnet. The field lines of
the magnetic field created by the magnet are illustrated
with dotted lines. After injection into the analysis device
30, the (m/z)-ratio is measured.
[0035] According to Fig. 2, the source device 10 com-
prises an ion source 11, e.g. an electro-spray device or
a MALDI source, which are known from conventional
mass spectrometers. Ions created in the ion source 11

are collected in an accumulator and storage device 12.
The accumulator and storage device 12 can comprise a
multipole or ring storage region and an ion optic with e.g.
lenses for collimating and shaping the ion beam and/or
a deflection unit if necessary. The multipole storage re-
gion can comprise e.g. a 4-, 6- or 8-pole or higher-
multipole storage device. The accumulator and storage
device 12 is not a necessary feature of the invention. This
component can be omitted in particular depending on the
structure of the ion source 11. As an example, if the ion
source 11 is a MALDI source, ions created in the MALDI
source can be injected directly into the transfer section
20. Furthermore, the structure can be modified in that
the ion optic is provided as a separate component, e.g.
as component 23 in the transfer section 20.
[0036] The source device 10 contains a control device
13 for controlling the operation of the ion source 11 and
(if necessary) the accumulation and storage device 12
as it is known from conventional mass spectrometers.
[0037] The transfer section 20 comprises the ion guide
21 connected with a power supply device 22. The ion
guide 21 is e.g. a radio frequency ion guide comprising
e.g. an octopole structure or a tube structure with a di-
ameter of about 3 cm and a length of about 1 m. Ion guide
21 is made of e.g. stainless steel or other metallic and/or
conducting material. According to another alternative,
the ion guide may comprise a so-called wire guide for
moving ions on a spirally shaped trajectory.
[0038] The analysis device 30 comprises the ICR cell
31 as it is known from conventional FT-ICR mass spec-
trometers (see e.g. the above publication of A. G. Mar-
shall et al.). The ICR cell 31 includes in particular trapping
electrodes having a static potential for trapping ions par-
allel to the magnetic field lines and excitation and detec-
tion electrodes for applying a radio frequency to the
trapped ions and measuring the cyclotron frequency. A
particular advantage of the invention consists in that
these excitation and detection electrodes can be operat-
ed at or near ground potential. Optionally, the ICR cell
can comprise an ion transfer optic for influencing the ion
path from the ion guide 21 to the ICR cell 31.
[0039] The electric potentials in the mass spectrome-
ter 100 are schematically shown in Fig. 3 illustrating ab-
solute potential values (a.u., solid lines) and the kinetic
energy of the ions (a.u., dotted lines). The following ex-
ample refers to transferring positive ions. For transferring
negative ions, potentials with opposite signs are provid-
ed.
[0040] In the source device 10, a first electric potential
(a) with a positive value U0 (e.g. 30 V) is created, while
the transfer section 20, in particular the ion guide 21
thereof is at a second potential (at or near ground poten-
tial, b). Positive ions created or released from the source
device 10 at a first reference time, are accelerated into
the transfer section 20. When the ions have entered the
ion guide 21, the (second) potential of the ion guide 21
is pulsed to a voltage that is near the voltage of the source
device 10, however with different sign (c). Accordingly,
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when the potential of the source device 10 is positive,
the voltage of the ion guide 21 will be pulsed to a corre-
sponding negative value (e.g. - 27 V) for positive ions.
[0041] Finally, the ICR cell 31 has a third potential at
or near ground potential (d). Accordingly, ions travelling
through the ion guide 21 are decelerated at the transfer
from the deceleration potential (c) to the third potential
in the ICR cell 31.
[0042] According to the above electric potentials, the
kinetic energy of the ions is changed as illustrated in Fig.
3. During the acceleration from the first potential (a) to
the second potential (b), the kinetic energy is increased.
During motion through the ion guide 21, the kinetic energy
is unchanged. According to the invention, the kinetic en-
ergy is kept constant even after the switching of the sec-
ond potential to the deceleration potential (c). At the
transfer from the ion guide 21 to the ICR cell 31, the
kinetic energy is reduced as requested due to the poten-
tial difference between the deceleration potential (c) and
the potential in the ICR cell 31. Due to the above differ-
ence of the first potential (30 V) and the deceleration
potential (- 27 V), the ions have a residual kinetic energy
of about 3 eV in the ICR cell 31.
[0043] The time control of switching the deceleration
potential comprises a synchronisation with the operation
of the source device 10. With a predetermined time delay
after the above reference time, the deceleration potential
is set just during the motion of the ions in the ion guide
21. Advantageously, the travel time in the ion guide 21
is relatively long (about 10 Ps to 1000 Ps, e.g. 100 Ps)
so that switching with a characteristic time of some Ps is
sufficient for reaching the stable deceleration potential
before the ions are leaving the ion guide 21.
[0044] The deceleration potential is created on the ion
guide 21, when the ions in the ion guide 21 have a pre-
determined distance from both ends thereof. Preferably,
this distance is selected to be at least two inner diameters
of the ion guide, so that the ions with an increased reli-
ability are not subjected to a field gradient.
[0045] The synchronization can be omitted if a repeat-
ed, e.g. periodic change of the second potential to the
deceleration potential is introduced. The periodic change
can be implemented by using an AC bias voltage. The
frequency of the AC bias voltage is selected such that
ions during their travel time in the transfer section are
subjected to one positive (or: negative) slope of the AC
voltage. With the above travel time values and ion guide
length, typical frequencies are selected in the kHz- to
MHz-range.
[0046] Further details of the power supply device 22
are illustrated in Fig. 4. The power supply device 22 com-
prises the high-frequency source 22.1 and a bias voltage
source 22.2, which can be connected with the ion guide
21 via a switch 22.3, e.g. a transistor. The switch 22.3 is
controlled with a control device 40, which is operated in
synchronisation with the control device 13 of the source
device 10 (see Fig. 2). The bias voltage source 22.2 is
adapted for generating a DC voltage of about +/- 20 to

30 V.
[0047] According to a modification of the power supply
device 22, the bias voltage source can be contained in
the high-frequency source with a direct control by the
control device 40 as shown in Fig. 5.
[0048] Fig. 6 illustrates the results of test experiments
with the following conditions. A Cytochrome C sample
contained in an aqueous solution (49/49/2 parts in H2O/
Methanol/Acetic Acid, 50 PM Cytochrome C per litre) with
a flow rate of 0.06 mL/min has been ionised in an elec-
trospray source. The ions are transferred to the ICR cell
with the following electric potentials: source potential: 27
V, initial (second) potential of the ion guide 0 V, switched
to the deceleration potential of the ion guide: -24 V, trap-
ping potential in the ICR cell: 5 V. The upper part of Fig.
6 illustrates the detected ions and the corresponding
(m/z)-ratios with the application of the deceleration po-
tential according to the invention. The ions are detected
with high efficiency. If the deceleration potential is omitted
(bias voltage: 0 V), the lower part of Fig. 6 is obtained.
The ions cannot be trapped in the ICR cell. The compar-
ison of both results illustrate the excellent effect of the
deceleration potential created in the transfer section dur-
ing passage of the ions.

Claims

1. Method for transferring ions, in particular in a mass
spectrometer (100), comprising the step of:

- moving the ions from a source device (10) hav-
ing a first electric potential through a transfer
section (20) having a second electric potential
into an analysis device (30), characterized by
the step of
- changing the second electric potential to a de-
celeration potential during the movement of the
ions through the transfer section (20), wherein
the deceleration potential has a different sign
relative to the first electric potential.

2. Method according to claim 1, wherein the second
electric potential has an absolute value lower than
the absolute value of the first electric potential.

3. Method according to claim 2, wherein the second
electric potential is the ground potential.

4. Method according to at least one of the foregoing
claims, wherein the first electric potential and the de-
celeration potential have equal absolute values.

5. Method according to at least one of the claims 1 to
3, wherein the deceleration potential has an absolute
value which is lower then the absolute value of the
first electric potential.
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6. Method according to at least one of the foregoing
claims, comprising the step of creating a pulsed ion
beam comprising the ions directed into the transfer
section (20).

7. Method according to claim 6, wherein the steps of
creating the pulsed ion beam and changing the sec-
ond electric potential are synchronized relative to
each other.

8. Method according to claim 7, wherein the step of
changing the second electric potential is synchro-
nized with a pulsed operation of the source device
(10).

9. Method according to at least one of the claims 1 to
5, comprising the step of creating a continuous ion
beam comprising the ions directed into the transfer
section (20).

10. Method according to at least one of the foregoing
claims, wherein the analysis device (30) has a third
electric potential with an absolute value lower than
the absolute values of the first electric potential and
the deceleration potential.

11. Method according to claim 10, wherein the third elec-
tric potential is the ground potential.

12. Ion guide (21), in particular for guiding ions in a mass
spectrometer (100), comprising:

- a power supply device (22) being connected
with the ion guide (21) and including a high-fre-
quency source (22.1),

characterized by

- a control device (22.3, 40) for temporarily ap-
plying a bias voltage to the ion guide (21).

13. Ion guide according to claim 12, further comprising
a bias voltage source (22.2) for generating the bias
voltage, wherein the control device comprises a
switch (22.3) for temporarily connecting the bias volt-
age source (22.2) with the ion guide (21).

14. Ion guide according to claim 12, wherein the high-
frequency source (22.1) is adapted for generating
the bias voltage and the control device is adapted
for controlling the high-frequency source (22.1).

15. Ion guide according to claim 13 or 14, wherein the
control device comprises a microprocessor (40) be-
ing adapted to control at least one of the high-fre-
quency source (22.1), the bias voltage source (22.2)
and the switch (22.3).

16. Ion guide according to at least one of the claims 12
to 15, wherein the control device is adapted to op-
erate in synchronisation with a source device (10) or
with predetermined operation periods.

17. Ion guide according to at least one of the claims 12
to 16, which is a multipole ion guide or a tube-shaped
ion guide.

18. Ion guide according to claim 17, wherein the tube-
shaped ion guide (21) is made of a massive material
or a mesh-shaped tube.

19. Mass spectrometer (100), comprising:

- a source device (10) for providing ions to be
investigated,
- a transfer section (20) with an ion guide (21)
according to at least one of the claims 12 to 18,
and
- an analysis device (30).

20. Mass spectrometer according to claim 19, wherein
the analysis device (30) comprises an ICR cell (31).

21. Mass spectrometer according to claim 20 or 21,
wherein the source device (10) comprises a MALDI
source (11) or an electro-spray source (11).

22. Mass spectrometer according to claim 21, wherein
the source device (10) comprises an accumulator
and storage device (12) .
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