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CLAIMS 

1. 	A lethod of operating a mass spectrometer system comprising a pressurized 

cell, the me' od comprising: 

a) -miffing an ion stream from an ion source, the ion stream comprising 

5 a plurality of grout 	of ions of a plurality of different kinds, including a first group of 

ions of a first kind - d a second group of ions of a second kind, wherein each 

respective group of io 	comprises individual ions of I) a corresponding kind in the 

plurality of different kin., 	and 	ii) energies that define a 	corresponding energy 

distribution for that respecti 	- group of ions, and wherein individual ions in the first 

10 group of ions have on averag- a larger collisional cross-section than individual ions 

in the second group of ions; 

b) transmitting to, and ...mitting the ion stream into, an entrance end of 

the 	pressurized 	cell, 	the 	pressurize.`, cell 	being 	a 	quadrupole 	pressurized 	cell 

comprising a quadrupole rod set; 

15 c) during b), for each 	respect j,, 	group of ions 	in the ion stream, 

controlling a range of the corresponding energ 	distribution to lie within a selected 

maximum range; 

d) supplying an 	RF voltage to the q 	.drupole rod set to form a 

quadrupolar field therewithin for radial confinement of ion., being transmitted from the 

20 entrance end to an exit end of the pressurized cell downstre m of the entrance end; 

e) focusing the ion stream at a location upstream tf the quadrupole rod 

set to direct most of the ion stream within an acceptance ellipse if the quadrupole 

rod set; 

f) providing an inert gas within the pressurized cell, the inc  ine< 	gas being 

25 substantially non-reactive with ions of the first and second kinds, to collide 	ith a first 

proportion of the first group of ions and a second proportion of the second g oup of 

ions, the first proportion being substantially greater than the second proportio , to 

reduce the energies of the individual ions in the first group of ions to a greater ext 	t 

than in the second group of ions; and, 
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\ 	g) providing an exit barrier at the exit end of the pressurized cell of a 

strengths*-lected to prevent a larger proportion of the reduced energy ions in the first 

group of ion 	than in the second group of ions from penetrating the exit barrier. 

2. 	The met od as defined in claim 1, wherein the selected maximum range is 

5 2eV measured at 	II width, half max (FWHM) of an ion group distribution. 

3. The method a 	defined in claim 1, wherein the first and second group of ions 

are of kinds having equ 	or nearly equal mass to charge ratios. 

4. The method as defied in claim 3, wherein the first group of ions is of a 

polyatomic kind and the seco 	group of ions is of a monatomic kind. 

10 5. The method as defined in 	laim 1, wherein the inert gas is selected from the 

group comprising: helium and heliu 	. 

6. The method as defined in clai 	1, wherein the RF voltage supplied to  the 

quadrupole rod set is selected to provide 	quadrupolar field of sufficient strength to 

confine at least a 	substantial 	portion of the second 	group of ions within 	the 

15 quadrupole rod set when scattered due to coili ion with the inert gas. 

7. The method as defined in claim 1, where! 	the ion source is an inductively 

coupled plasma ion source. 

R 	The method as defined in claim 7, wherein each 	espective group of ions has 

a corresponding initial energy distribution at the ion source and 

20 b) comprises transmitting the ion stream from tie inductively coupled 

plasma ion source to the pressurized cell while maintaining, 	or each respective 

group of ions in the ion stream, the range of the corresponding ens gy distribution to 

within five percent of an initial range of the corresponding initial ener• 	distribution at 

the ion source. 

25 9. 	The method as defined in claim 7, further comprising providing an ax 	l field of 

a selected field strength within the pressurized cell to push the ions in the ion 	tream 

from the entrance end to the exit end of the pressurized cell. 
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10. . he method as defined in claim 9, wherein the axial field of the selected field Ts,,
,, 

 

strength 	.s an axial field gradient of between 0.1V/cm and 0.5 V/cm. 

11. The m thod as defined in claim 10, wherein the axial field gradient is between 

0.15V/cm and 	25 V/cm. 

5 12. The 	metho 	as defined 	in 	claim 	1, further comprising 	providing 	an 	exit 

potential to an exit m mber to attract the ions, the exit potential between -40V and - 

18V. 

13. The method as defined in claim 12, wherein the exit potential provided to the 

exit member is between -35V 	nd -25V. 

10 14. The method as defined in , laim 12, further comprising providing an entrance 

potential to an entrance member of 	e pressurized cell, the entrance potential being 

more positive than the exit potential. 

15. The method as defined in claim 14, wherein the entrance potential is between 

-5V and +2V. 

15 16. The method as defined in claim 15, wherin the entrance potential is between 

-3V and 0. 

17. The method as defined in claim 1, wherein b) 	• g) occur in a kinetic energy 

discrimination (KED) mode of operation, and the metho 	urther comprises switching 

from the KED mode of operation to a dynamic reaction cell DRC) mode of operation 

20 by: 

h) evacuating the inert gas from the pressurized ce 	and applying DRC 

mode cell voltages; 

0 determining a spectral 	interferer ion 	kind 	in the 	io 	stream, the 

spectral interferer ion kind having an equal or nearly equal mass to cha me ratio as 

25 an anaiyte ion kind, 
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j) selecting a gas that is reactive with one of the spectral interferer and 

ion anal 	e kinds, and inert toward the other of the spectral interferer and analyte ion 

kinds; and, 

•roviding the selected reactive gas within the pressurized cell. 

5 	18. The meth°. as defined in claim 17 wherein the method further comprises 

switching from the D"C mode of operation to the KED mode of operation by: 

I) evacuati 	the selected reactive gas from the pressurized cell and 

applying KED mode cell vo 'ages; and, 

m) providing the pert gas within the pressurized cell. 

10 	19. The method as defined in k aim 18, wherein the pressurized cell is supplied 

with a cell offset voltage, and the 	-thod further comprises for both the KED and 

DRC modes of operation, transmitting, ions ejected from the pressurized cell to a 

downstream mass analyzer supplied with a downstream offset voltage, wherein the 

downstream offset voltage is more positive than the cell offset voltage when in the 

15 KED mode of operation, and more negative t' -n the cell offset voltage when in the 

DRC mode of operation. 

20. The method as defined in claim 19, wherein 	e downstream offset voltage is 

between 2V to 5V more positive than the cell offset v• tage when in the KED mode 

of operation, and between 4V to 6V more negative than slie cell offset voltage when 

20 	in the DRC mode of operation. 

21. The method as defined in claim 19, wherein the exit b. ner is formed in the 

KED mode of operation by a difference between the downstre. m offset and cell 

offset voltages, and the method further comprises controlling the d —  - ence between 

the downstream offset and cell offset voltages based on the first ion kin*•. 

25 22. The system as defined in claim 21, wherein the difference be 	een the 

downstream offset and cell offset voltages is further controlled based on the 	econd 

ion kind. 
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23. The method as defined in claim 1, further comprising, upstream of the 

pressu 	ed 	cell, deflecting 	the 	ion 	stream from 	a first trajectory to a second 

trajectory 	ifferent from the first trajectory to remove at least one of photons, neutral 

particles an . gas molecules from the ion stream. 

5 24. The 	me 	od 	as 	defined 	in 	claim 	23, wherein 	the second trajectory is 

orthogonal to the 	t trajectory. 

25. The method a 	defined in claim 23, wherein a) comprises emitting the ion 

stream from the ion so 	ce along the first trajectory, and b) comprises admitting the 

ion stream into the pressu ,ized cell along the second trajectory. 

10 26. A mass spectrometer 	stem comprising: 

an ion source ope .ble to emit an ion stream comprising a plurality of 

groups of ions of a plurality of different kinds, including a first group of ions of a first 

kind and a second group of ions of a second kind, wherein each respective group of 

ions comprises individual ions of i) a 	rresponding kind in the plurality of different 

15 kinds, and ii) energies that define a 	•• responding 	energy distribution for that 

respective group of ions, and wherein indi ' ual ions in the first group of ions have 

on average a larger collisional cross-section t 	n individual ions in the second group 

of ions; 

a pressurized cell comprising i) an io 	inlet at an entrance end of the 

20 pressurized cell for receiving the ion stream into 1 e pressurized cell, and ii) a 

quadrupole rod set; 

a voltage source linked to the quadrupole ro 	set, the voltage source 

operable to supply an RF voltage to the quadrupole rod set 	form a quadrupolar 

field therewithin for radial confinement of ions being transmitte• from the entrance 

25 end to an exit end of the pressurized cell downstream of the entry 	e end, such that 

the pressurized cell is operable as a quadrupole pressurized cell; 

ion optics included at a location upstream of the quadrupole rod set 

and configured to control, for each respective group of ions in the ion 	ream, a 

range of the corresponding energy distribution to lie within a selected m.< imum 
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rang 	throughout transmission of the ion stream to the pressurized cell, and further 

to direct. most of the ion stream within an acceptance ellipse of the quadrupole rod 

set; 

n inert gas source fluidly coupled to the pressurized cell to provide a 

5 quantity of the 	ert gas therewithin, the inert gas being substantially non-reactive 

with ions of the fi 	t and second kinds, to collide with a first proportion of the first 

group of ions and 	second proportion of the second group of ions, the first 

proportion being subs 	ntially greater than the second proportion, to reduce the 

energies of the individual 	ns in the first group of ions to a greater extent than in the 

10 second group of ions; and, 

an exit barrier for 	ed at the exit end of the pressurized cell, the exit 

barrier of a strength selected to 	event a larger proportion of the reduced energy 

ions in the first group of ions than i 	the second group of ions from penetrating the 

exit barrier. 

15 27. The method as defined in claim 26, wherein the selected maximum range is 

about 2eV measured at full width, half max 	HM) of an ion group distribution. 

28. The system as defined in claim 26, where' 	the first and second group of ions 

are of kinds having equal or nearly equal mass to c 	rge ratios. 

29. The system as defined in claim 28, wherein t 	first group of ions is of a 

20 polyatomic kind and the second group of ions is of a mona..imic kind. 

30. The system as defined in claim 26, wherein the qu drupolar field formed 

within the quadrupole rod set is of sufficient strength to confine 	t least a substantial 

portion of the second group of ions within the quadrupole rod set 	yen scattered due 

to collision with the inert gas. 

25 31. The system as defined in claim 26, wherein the ion ,source is a 	inductively 

coupled plasma ion source. 

32. The system as defined in claim 26, further comprising 
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a reactive gas source fluidly coupled to the pressurized cell to provide a 

quantity 	f a reactive gas therewithin, the reactive gas source operable to provide a 

plurality co •ifferent reactive gas types; and, 

a pump luidly coupled to the pressurized cell to evacuate gas therefrom. 

5 33. The syste , as defined in claim 32, further comprising a mode controller 

operable to switch from a kinetic energy discrimination (KED) mode of operation to a 

dynamic reaction cell (oRC) mode of operation by: 

i) 	controllin 	he pump to evacuate the inert gas from the pressurized 

cell; 

10 ii) determining a spectral interferer ion kind in the ion stream based on 

an analyte ion king 	the spectral interferer ion kind having an equal 

or nearly equal mass to charge ratio as the analyte ion kind; 

iii) controlling the reactive gas source to provide within the pressurized 

cell 	a quantity of a 	reac ve gas selected from the plurality of 

15 different reactive gas types i 	the reactive gas source, the selected 

reactive gas being of a type th 	is reactive with one of the spectral 

interferer and analyte ion kinds, 'ut inert toward the other of the 

spectral interferer and analyte ion ki 	.s; and 

iv) applying the appropriate KED mode cell .oltages. 

20 34. The system as defined in claim 33, wherein the mode controller is configured 

to switch from the DRC mode of operation to the KED mode of • seration by: 

i) controlling a pump to evacuate the selected reac ve gas from the 

pressurized cell; and then, 

ii) controlling the inert gas source to provide a quantity of t 	inert gas 

25 within the pressurized cell. 

35. The system as defined in claim 34, wherein the inert gas is selected fro 	the 

group comprising: helium neon. 
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36. The system as defined in claim 26, wherein the pressurized cell further 

compri 	s an auxiliary rod set linked to the voltage source to receive an auxiliary 

voltage, t'e auxiliary rod set configured to provide an axial field of a selected field 

strength wit '1 in the pressurized cell to push the ions in the ion stream from the 

5 entrance end to the exit end of the pressurized cell. 

37. The system .s defined in claim 36, wherein the axial field of the selected field 

strength has an axia 	ield gradient of between 0.1V/cm and 0.5 V/cm. 

38. The system as de ned in claim 37, wherein the axial field gradient is between 

0.15V/cm and 0.25 V/cm. 

10 39. The system as define 	in claim 26, wherein the pressurized cell further 

comprises an exit member linked o the voltage source, the exit member supplied by 

the voltage source with an exit pote 	ial between -40V and -18V. 

40. The system as defined in claim '9, wherein the exit potential supplied to the 

exit member by the voltage source is be w en -35V and -25V. 

15 41. The system as defined in claim 39, wherein the pressurized cell further 

comprises an entrance member linked to the v• tage source, the entrance member 

supplied by the voltage source with an entrance po -ntial more positive than the exit 

potential. 

42. The system as defined in claim 41, wherein the entrance potential is between 

20 -5V and +2V. 

43. The system as defined in claim 42, wherein the entrance •otential is between 

-3V and 0. 

44, 	The system as defined in claim 33, further comprising a downstream mass 

analyzer operable to receive ions that penetrate the exit barrier, and 	,A herein the 

25 voltage source supplies the pressurized 	cell with 	a cell offset voltage and the 

downstream mass analyzer with a downstream offset voltage. 

45. 	The system as defined in claim 44, wherein 
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e mode controller is configured to control the downstream offset voltage to 

be i) mo - positive than the cell offset voltage when in the KED mode of operation, 

and ii) m+= .e negative than the cell offset voltage when in the DRC mode of 

operation. 

5 46. The syste 	as defined in claim 45, wherein the downstream offset voltage is 

controlled to be bet,, een 2V and 5V more positive than the cell offset voltage when 

in the KED mode of o• -ration, and to be between 4V and 6V more negative than the 

cell offset voltage when i 	the DRC mode of operation. 

47. The system as defin-• in claim 45, wherein the exit barrier is formed in the 

10 KED mode of operation by a . ifference between the downstream offset and cell 

offset voltages, and the mode s ontroller is configured to control the difference 

between the downstream offset and , ell offset voltages based on the first ion kind. 

48. The system as defined in claim A 	, wherein the mode controller is configured 

to control the difference between the do 	nstream offset and cell offset voltages 

15 further based on the second ion kind. 

49. The system as defined in claim 26, furthe 	comprising a ion deflector located 

20 

Upstream of the pressurized cell to deflect the ion 	tream from a first trajectory to a 

second trajectory different from the first trajectory, the on deflector being operable to 

remove interfering particles from the ion stream includo. at least one of: photons, 

neutral particles, and gas molecules. 

50. The system as defined in claim 49, wherein the ion de -ctor is a quadrupole 

ion deflector defining the second trajectory to be orthogonal to the 	irst trajectory. 
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51. A system configured to permit switching of a cell between at least two modes 

compn- ng a collision mode and a reaction mode, the system comprising: 

a cell configured to receive a collision gas in a collision mode to 

press. rize the cell and configured to receive a reactive gas in a reaction mode 

5 to press. rize the cell; and 

a controller electrically coupled to the cell, the controller configured to 

provide a first. effective voltage to the pressurized cell in the collision mode to 

select ions co 	prising an energy greater than a selected barrier energy, the 

controller further 	onfigured to provide a second effective voltage to the 

10 pressurized cell in th:. reaction mode to select ions using mass filtering. 

52. The system of claim 51, 	which the system is further configured to permit 

switching to a vented mode. 

15 	53. 	The system of claim 51, in which the system further comprises a gas manifold 

flu idically coupled to a gas inlet of the cell. 

54. 	The system of claim 51, in which the cel comprises a quadrupole. 

20 	55. 	The system of claim 54, in which the cell co `•rises an exit member proximate 

to an exit aperture of the cell and electrically couple. to a voltage source, the exit 

member configured to direct analyte ions in the pres 	rized cell toward the exit 

aperture of the cell. 

25 	56. 	The system of claim 55, in which the exit member c• 	prises a potential 

between -60 Volts and -18 Volts in the collision mode. 

57. The system of claim 55, in which the exit member comprise- a potential 

between -20 Volts and 0 Volts in the reaction mode. 

30 

58. The system of claim 55, in which the cell comprises an entrance mel ber 

proximate to an entrance aperture of the cell and electrically coupled to the voltage 
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sou 	, the entrance member configured to direct analyte ions into the pressurized 

cell an 	award the exit aperture of the cell. 

59. The s stem of claim 58, in which the entrance member comprises a potential 

5 between -10 V 	is and +2 Volts in the collision mode. 

60. The system 	claim 58, in which the entrance member comprises a potential 

substantially the same 	s a potential of the exit member in the reaction mode. 

10 61. The system of clai 	51, in which the cell is configured to switch from the 

collision mode to the reactio 	mode by exhausting the cell prior to introduction of a 

reactive gas into the cell. 

62. The system of claim 51, in 	ich the cell is configured to switch from the 

15 reaction mode to the collision mode by 	xhausting the cell prior to introduction of a 

collision gas into the cell. 

63. The system of claim 51, further corner' 	ng an additional cell coupled to the 

cell, the additional cell configured to receive a 	Ilision gas in a collision mode to 

20 pressurize the additional cell and a reactive gas in a 	eaction mode to pressurize the 

additional cell. 

64. The system of claim 63, in which the controller is 	onfigured to operate at 

least one of the cell and the additional cell in the reaction m••e and to operate the 

25 other cell in a standard mode. 

65. The system of claim 63, in which the controller is configure• to operate at 

least one of the cell and the additional cell in the collision mode and to operate the 

other cell in a standard mode. 

30 

66. The system of claim 63, in which the controller is configured to opera e at 

least one of the cell and the additional cell in the collision mode and to operate 

other cell in the reaction mode. 
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67. The system of claim 63, in which the controller is configured to operate both 

the cell ,:nd the additional cell in the collision mode. 

5 68. The s 	tern of claim 63, in which the controller is configured to operate both 

the cell and th 	.dditional cell in the reaction mode. 

69. The system o claim 63, in which the controller is configured to operate both 

the cell and the additio .I cell in a standard mode. 

10 

70. The 	system 	of clai 	51, 	further 	comprising 	axial 	electrodes 	electrically 

coupled to a voltage source a d configured to provide an axial field to direct ions 

toward an exit aperture of the cel . 

15 71. The system of claim 70, in w .ch the axial field comprises a field gradient 

between 0.1 V/cm and 0.5 V/cm. 

72. The system of claim 51, in which the cii troller is further configured to provide 

an offset voltage to the cell. 

20 

73. The system of claim 72, further comprising a 	ass analyzer coupled to the 

cell comprising an offset voltage. 

74. The system of claim 73, in which the offset voltage a the mass analyzer is 

25 more positive than the offset voltage of the cell when the ce 	is operated in the 

collision mode. 

75. The system of claim 73, in which the offset voltage of the mas 	analyzer is 

more negative than the offset voltage of the cell when the cell is operaed in the 

30 reaction mode. 
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76.  The system of claim 51, further comprising an ionization source coupled to the 

pressur`'s, ed cell. 

77.  The-.stem of claim 76, 	in which the ionization source is an inductively 

5 coupled plasm:. 

78.  

cell. 

The system 4f claim 77, further comprising a mass analyzer coupled to the 

10 79.  The system of clai 	77, in which the cell is positioned between the inductively 

coupled plasma and the mas 	analyzer. 

80.  The system of claim 77, i 	which the cell is positioned downstream from the 

mass analyzer. 

15 

81.  A system comprising: 

an ion source; 

a cell coupled to the ion sourc4 and configured to operate in at least 

three different modes comprising a coil 	ion mode, a reaction mode and a 

20 standard mode. The three different modes -ach configured to select analyte 

ions from a plurality of ions introduced into t 'e cell from the ion source, the 

cell configured to couple to the ion source at a , entrance aperture to permit 

introduction of the plurality of ions from the ion s4) urce into the cell, the cell 

further comprising a gas inlet configured to receive a 	ubstantially inert gas to 

25 pressurize the cell in a collision mode and to rece 	e a reactive gas to 

pressurize the cell in a reaction mode, the pressurized ce 	further comprising 

an exit aperture configured to provide the analyte ions from t ,e cell; 

a mass analyzer coupled to the cell; and 

a controller electrically coupled to the cell and configured t 	provide the 

30 substantially inert gas to pressurize the cell in the collision mode, .onfigured 

to provide the reactive gas to pressurize the cell in the reaction moie, and 

configured to maintain the cell under vacuum in the standard mode. 
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82. The system of claim 81, in which the controller provides a voltage to the 

pressu 	ed cell to select the analyte ions from the plurality of analyte and non-

analyte io s introduced into the pressurized cell. 

5 83. The sys 	m of claim 82, in which the pressurized cell comprises a quadrupole. 

84. The system of claim 83, in which the voltage is provided to the quadrupole to 

provide a quadrupola 	field effective to confine a substantial amount of non-analyte 

ions in the plurality of 	traduced ions by colliding the non-analyte ions with the 

10 substantially inert gas in th 	collision mode. 

85. The system of claim 8 	further comprising axial electrodes configured to 

provide an axial field to direct the 	alyte ions from the entrance aperture toward an 

exit aperture of the pressurized cell. 

15 

86. The system of claim 85, in which 	he axial field strength has an axial field 

gradient between 0.1 V/c, and 0.5 V/cm. 

87. The system of claim 83, further comprising 	n exit member proximal to an exit 

20 aperture of the pressurized cell, the exit member' 	omprising an exit potential to 

attract analyte ions toward the exit aperture of the press urized cell. 

88. The system of claim 87, in which the exit potential is Between about -60 Volts 

and -18 Volts in the collision mode. 

25 

89. The system of claim 87, in which the exit potential is be twee i about -20 Volts 

and 0 Volts in the reaction mode. 

90. The system of claim 87, further comprising an entrance member p •ximal to 

30 the entrance aperture of the pressurized cell, the entrance member compri 	ng an 

entrance potential more positive than the exit potential in the collision mode. 
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91. The system of claim 90, in which the entrance potential is between — 10 Volts 

and + 	Volts. 

92. The 	stem of claim 87, further comprising an entrance member proximal to 

5 the entrance 	perture of the pressurized cell, the entrance member comprising an 

entrance potent! I substantially the same as the exit potential in the reaction mode. 

93. The system 	claim 92, in which the exit member comprises a potential 

between 

10 -60 Volts and -18 Volts in 	e collision mode. 

94. The system of claim •', in which the exit member comprises a potential 

between 

-20 Volts and 0 Volts in the reaction 	ode. 

15 

95. The system of claim 81, in which 	e mass analyzer is positioned between the 

ion source and the cell. 

96. The system of claim 81, in which the ma 	analyzer is positioned downstream 

20 from the cell. 

97. The system of claim 81, further comprising a det 	tor coupled to the cell. 

98. The 	system 	of claim 	81, 	in which 	the 	ion 	sour c 	is configured 	as 	an 

25 inductively coupled plasma. 

99. The system of claim 81, further comprising an additional c 	coupled to the 

cell, the additional cell configured to operate in at least three d 	erent modes 

comprising a collision mode, a reaction mode and a standard mode. 

30 

100. The system of claim 99, in which the additional cell is configured to op= ate in 

a standard mode when the cell is being operated in the collision gas mode o the 

reaction mode. 
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101. The system of claim 81, in which the controller is further configured to provide 

an offset v 	tage to the mass analyzer. 

5 102. The syst 	of claim 101, in which the controller is configured to provide the 

offset voltage of th 	mass analyzer that is more positive than an offset voltage of the 

cell when the cell is operated in the collision mode and in which the controller is 

configured to provide t e offset voltage of the mass analyzer that is more negative 

than the offset voltage of 	e cell when the cell is operated in the reaction mode. 

10 

103. A kit for facilitating ope 	tion of a mass spectrometer in at least two different 

modes comprising a collision rn. •e and a reaction mode, the kit comprising a cell 

configured to receive a collision ga 	in the collision mode to pressurize the cell and 

configured to receive a reactive gas ii the reaction mode to pressurize the cell, the 

15 cell further configured to receive an e 	ctive voltage from a controller electrically 

coupled to the cell to permit selection of io s from the cell in the collision mode using 

an energy barrier and to permit selection of Ails from the cell in the reaction mode 

using mass filtering. 

20 104. The kit of claim 103, further comprising a gas 	anifold configured to fluidically 

couple to the cell. 

105. The kit of claim 103, further comprising a storag 	medium comprising a 

method to control switching between the collision mode and th 	reaction mode. 

25 

106. The kit of claim 103, further comprising a controller. 

107. The kit of claim 103, further comprising an additional cell configured to receive 

a collision gas in the collision mode to pressurize the additional cell and 4infigure,d 

30 to receive a reactive gas in the reaction mode to pressurize the additional 	II, the 

additional cell further configured to receive an effective voltage from a con oiler 

electrically coupled to the additional 	cell to permit selection of ions from 	e 
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addi is al cell in the collision mode using an energy barrier and to permit selection of 

ions fro 	the additional cell in the reaction mode using mass filtering. 

108. A methld of facilitating operation of a mass spectrometer cell in at least two 

5 different modes comprising a collision mode and a reaction mode, the method 

comprising providi ,. a controller configured to electrically couple to the cell, the 

controller configured 	o provide a first effective voltage to the cell in the collision 

mode to permit selection of ions comprising an energy greater than a selected 

barrier energy, the control 	r further configured to provide a second effective voltage 

10 to the cell in the reaction mo• - to permit selection of ions using mass filtering. 

109. A method of facilitating op: ation of a mass spectrometer in at least two 

different modes comprising a collision mode and a reaction mode, the method 

comprising providing a cell configured to 	eceive a collision gas in the collision mode 

15 to pressurize the cell and configured to re eive a reactive gas in the reaction mode 

to pressurize the cell, the cell further configu -d to receive an effective voltage from 

a controller electrically coupled to the cell to pe 	it selection of ions from the cell in 

the collision mode using an energy barrier and to •ermit selection of ions from the 

cell in the reaction mode using mass filtering. 



CLAIMS 

1. A system configured to permit switching of a cell between at least two modes 

comprising a collision mode and a reaction mode, the system comprising: 

5 a cell configured to receive a collision gas in a collision mode to 

pressurize the cell and configured to receive a reaction gas in a reaction mode 

to pressurize the cell, the cell comprising a quadrupole rod set; and 

a controller electrically coupled to the quadrupole rod set of the cell and 

configured to provide a waveform from a voltage source to the quadrupole set 

10 to provide a quadrupolar field within the cell, the controller configured to provide 

an effective voltage from the voltage source to the cell in the collision mode to 

select ions comprising an energy greater than a barrier energy and an effective 

voltage from the voltage source in the reaction mode to select ions using mass 

filtering. 

15 

2. The system of claim 1, in which the effective voltage provided to the cell in 

the collision mode and the reaction mode is an offset voltage. 

3. The system of claim 1, in which the system is further configured to permit 

20 switching to a vented mode to permit transmission of ions by the cell. 

4. The system of claim 1, further comprising a gas manifold coupled to the cell 
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and configured to provide the collision gas in the collision mode and the 

reaction gas in the reaction mode. 

5. The system of claim 1, in which the cell comprises an exit aperture 

5 electrically coupled to the controller. 

6. The system of claim 5, in which the cell comprises an entrance aperture 

electrically coupled to the controller. 

10 7. The system of claim 1, in which the controller is configured to switch the cell 

between the collision mode and the reaction mode by exhausting the cell prior 

to introduction of a reaction gas into the cell. 

8. The system of claim 1, in which the controller is configured to switch the cell 

15 between the reaction mode and the collision mode by exhausting the cell prior 

to introduction of a collision gas into the cell. 

9. The system of claim 1, further comprising a mass analyzer coupled to the cell. 

20 10. The system of claim 9, in which the mass analyzer comprises an offset 

voltage that is more positive than an offset voltage of the cell when the cell is 

operated in the collision mode. 
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11. The system of claim 10, in which the mass analyzer comprises an offset 

voltage that is more negative than an offset voltage of the cell when the cell is 

operated in the reaction mode. 

5 

12. The system of claim 1, further comprising an ionization source coupled to 

the pressurized cell. 

13. The system of claim 12, in which the ionization source is an inductively 

10 coupled plasma. 

14. The system of claim 1, further comprising an additional cell coupled to the 

cell, the additional cell configured to receive a collision gas in a collision mode 

to pressurize the additional cell and configured to receive a reaction gas in a 

15 reaction mode to pressurize the additional cell, the additional cell comprising a 

quadrupole rod set. 

15. The system of claim 14, in which the controller is configured to operate at 

least one of the cell and the additional cell in the reaction mode and to operate 

20 the other cell in a vented mode. 

16. The system of claim 14, in which the controller is configured to operate at 
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least one of the cell and the additional cell in the collision mode and to operate 

the other cell in a vented mode. 

17. The system of claim 14, in which the controller is configured to operate at 

5 least one of the cell and the additional cell in the collision mode and to operate 

the other cell in a reaction mode. 

18. A method of switching a quadrupolar cell between a collision mode and a 

reaction mode, the method comprising: 

10 introducing a first ion stream into the quadrupolar cell, the cell configured 

to receive a collision gas in a collision mode to pressurize the cell and 

configured to receive a reaction gas in a reaction mode to pressurize the cell, 

the cell comprising a quadrupole rod set operative to provide a quadrupolar field 

within the cell; 

15 selecting ions comprising an energy greater than a barrier energy from 

the introduced first ion stream by introducing a collision gas into the cell in the 

collision mode, the cell comprising a voltage effective to permit selection of the 

ions comprising the energy greater than the barrier energy; 

exhausting the introduced first ion stream and the introduced collision 

20 gas from the cell; 

introducing a second ion stream into the cell; and 
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selecting ions using mass filtering from the introduced second ion stream 

by introducing a reaction gas in the reaction mode, the cell comprising a voltage 

effective to permit selection of the ions using the mass filtering. 

5 19. The method of claim 18, further comprising: 

exhausting the introduced second ion stream and the introduced reaction 

gas from the cell; 

introducing an additional ion stream into the cell; and 

selecting ions comprising an energy greater than a barrier energy from 

10 the introduced additional ion stream by introducing a collision gas into the cell in 

the collision mode, the cell comprising a voltage effective to permit selection of 

the ions comprising the energy greater than the barrier energy. 

20. The method of claim 19, further comprising configuring the voltage effective 

15 to permit selection of the ions comprising the energy greater than the barrier 

energy as an offset voltage. 

21. The method of claim 20, further comprising providing ions from the cell 

comprising the offset voltage to a coupled mass analyzer comprising an offset 

20 voltage. 

22. The method of claim 21, further comprising configuring the offset voltage of 
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the mass analyzer to be more positive than the cell offset voltage when the cell 

is in the collision mode. 

23. The method of claim 21, further comprising configuring the offset voltage of 

5 the mass analyzer to be more negative than the cell offset voltage when the cell 

is in the reaction mode. 

24. A method of switching a quadrupolar cell between a reaction mode and a 

collision mode, the method comprising: 

i.o introducing a first ion stream into the quadrupolar cell, the cell configured 

to receive a collision gas in a collision mode to pressurize the cell and 

configured to receive a reaction gas in a reaction mode to pressurize the cell, 

the cell comprising a quadrupole rod set operative to provide a quadrupolar field 

within the cell; 

15 selecting ions using mass filtering from the introduced first ion stream by 

introducing a reaction gas in the reaction mode, the cell comprising a voltage 

effective to permit selection of the ions using the mass filtering; 

exhausting the introduced first ion stream and the introduced reaction 

gas from the cell; 

20 introducing a second ion stream into the cell; and 

selecting ions comprising an energy greater than a barrier energy from 

the introduced second ion stream by introducing a collision gas into the cell in 
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the collision mode, the cell comprising a voltage effective to permit selection of 

the ions comprising the energy greater than the barrier energy. 

25. The method of claim 24, further comprising: 

5 exhausting the introduced second ion stream and the introduced collision 

gas from the cell; 

introducing an additional ion stream into the cell; and 

selecting ions using mass filtering from the introduced additional ion 

stream by introducing a reaction gas in the reaction mode, the cell comprising a 

10 voltage effective to permit selection of the ions using the mass filtering. 

26. The method of claim 24, further comprising providing ions from the cell to a 

coupled mass analyzer comprising an offset voltage. 

15 27. The method of claim 26, further comprising configuring the offset voltage of 

the mass analyzer to be more positive than an offset voltage of the cell when 

the cell is in the collision mode. 

28. The method of claim 26, further comprising configuring the offset voltage of 

20 the mass analyzer to be more negative than an offset voltage of the cell when 

the cell is in the reaction mode. 
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