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[0002] This application is related to sources and devices for coupling sources to an
instrument or other device. More particularly, certain embodiments are directed to

assemblies configured to couple to each other in a desired manner.

BACKGROUND

[0003] Many devices use an ion source or an electron source to provide ions or particles.
During insertion of the source into a device, mechanical fasteners are typically used to retain
the source within the device. The source may require removal for cleaning and is susceptible

to damage upon reinsertion of the source into the device or instrument.

SUMMARY

[0004] In a first aspect, an assembly comprising a moveable component configured to
provide an axial force upon movement in a first direction and release the axial force upon
movement in a second direction, and a stationary component coupled to the moveable
component and configured to receive the axial force from the moveable component, the
stationary component configured to provide a seal at a sealing face of a device upon the
provision of the axial force from the moveable component.

[0005] In certain embodiments, the moveable component can be configured as a rotatable
component that provides the axial force to the stationary component upon rotation of the
moveable component in the first direction. In other embodiments, the provided axial force
can be released upon rotation from the first direction to the second direction. In some
embodiments, the moveable component can be configured to provide the axial force upon
depression of the moveable component in the same direction as the axial force. In certain
examples, the moveable component can be configured to provide the axial force upon mating
of threads on the stationary component. In other examples, the stationary component can be

configured to remain stationary upon movement of the moveable component to provide the



SUMVARY [0004] In a first aspect, an assenbly conprising a noveable
conponent configured to provide an axial force upon novenent in a first
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[0008] In certain examples, the source can be an ion source, an electron source or other

suitable sources. In other examples, the moveable component can be configured as a
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[0008] In certain exanples, the source can be an ion source, an el ectron
source or other suitable sources. In other exanples, the noveabl e conponent
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engages a slot in the cam to provide the axial force to the vacuum port. In certain examples,
the stationary component can be coupled to another pin on the instrument housing to prevent
movement of the stationary component during the circumferential sliding of the pin along the
slot in the cam.

[0011] In some examples, the moveable component can comprise more than a single
moveable component to provide the axial force. In other examples, the source assembly can
be configured to be inserted into the device in only a single orientation. In additional
examples, the device can comprise a set of pins offset at an angle other than 180 degrees to
permit insertion of the source assembly in only a single orientation. In further examples, the

source assembly can comprise at least one slot positioned to receive a pin from the set of

pins.



WO 2011/ 044409PCT/ US2010/ 051896 [0012] In anot her aspect, a source assenbly
conprising a coupler configured to couple the source assenbly to an
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source assembly in the instrument housing to the provision of the substantially fluid tight
seal.
[0015] In certain examples, the coupler can be configured as a cam with a handle, the cam is
coupled to a vacuum port through a spring loaded center shaft, the source assembly
comprises a housing sized and arranged to couple to a bore of a guide block of the instrument
housing, the guide block further comprises a set of pins constructed and arranged to couple to

a slot in the vacuum port and a slot in the handle, in which insertion of the pins into the slots

and subsequent rotation of the handle provides a substantially fluid tight seal between the

-4 -



[0016] In certain enbodi nents, the coupler can be configured to rotate to
provide the substantially fluid tight seal between the source assenbly and
a vacuumwbanbdn4abi | e the remai nder of the source assembiTUSR@0AET336
stationary. In other enbodinents, a pin on the instrunment housing can be

configured to keep the.remai nder of the source assenbly stationary during
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during rotation of the coupler. In furthef enbodi nents, a detent can be
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coupling a source assenbly to a device is provided. In certain exanples,
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t he sounbsambdlethliy tight {dakbstaetiu eCdvandeessserhbly ate exatmpl ¢ambehehifetivod can
be i npl emented wi thout using external fasteners. [0019] In certain
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detent on a_slot of. the noveabl e conponent. [0020] In further enbodinments,
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provi deohprr.s gturiet WeBHdihlAsS QU@ Rt @RShbient On eIV ALIDBERARARE 1odKN
addi ti onal enbodi nents, the nethod can include depressing the button a

second th¢ awothey pieinéapesiti¢te seal between the source assenbly to the vacuum
e N A T
conponehé axihi@r&tipbh @TaENHUSEH FRDREBLea &ORP hkiS] Rgccdipoa@UEidndush.configured to
seal to a sealing face of the vacuum chanber upon
[0018] In an additional aspect, a method of coupling a source assembly to a device is
provided. In certain examples, the method includes inserting the source assembly into a
vacuum chamber of the device, and sealing the source assembly to the vacuum chamber by
movement of a moveable component on the inserted source assembly to couple the source
assembly to the vacuum chamber. In some examples, the method can be implemented
without using external fasteners.
[0019] In certain embodiments, the method can include rotating the moveable component to
provide the seal between the source assembly to the vacuum chamber. In other embodiments,
the method can include rotating the moveable component until a pin on an instrument
housing including the vacuum chamber engages a detent on a slot of the moveable
component.
[0020] In further embodiments, the method can include depressing a button on the moveable
component to provide the seal between the source assembly to the vacuum chamber. In
additional embodiments, the method can include depressing the button a second time to
release the seal between the source assembly to the vacuum chamber.
[0021] In certain examples, the method can include configuring the source assembly with a

stationary component coupled to the moveable component, the stationary component

comprising a vacuum port configured to seal to a sealing face of the vacuum chamber upon
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WO 2011/ 044409PCT/ US2010/ 051896 novenent of the noveabl e conponent. In sone
exanpl es, the nethod can include configuring the noveabl e conponent as a
cam wi t h wohandl4e409and provi di ng the seal upon rotati onpPofi/usb@olarsdé e of
the cam [0022] In additional exanples, the nmethod can include engagi ng

threads on the eabl e nponent with threads on a device includi t he
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i ncl udeoRANRidNGeRhORaBR QREHREIPANEBIm Wit a Mah&S, 21 blSidid el canpRient to
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t he i nstrunment housi ng and novenent of the coupled coupler is provided.
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the axial force. In other exanples, the noveabl e conponent can be
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" OUGN. g SAE] Gl RS GEILET-oTNEE Lo :ANHEAOULEachTRE HGPPI 1 se
2 housi R PRnoltcin ALET s SEREToTIE v 2" PEmEHE RS

a housing 'si ze arranged t ouple to a boré of a g t he
i nst r uneoetidhausigntiby Shie tphanphles; at fealigeifae bl eckaduunt kRimbany ilses a
set of pins constructed and arranged to couple to a slot in the vacuum port
and a dnytunent hREsIRGABIME, MAs SRAGHENGIHsERon; tBh PETVITRRE O <Xl ferce HEeng st s and

b . : . . Tt Lah
Su Seq%ﬁ@&eaﬁ@cﬁﬁﬁ&ﬁe&. ﬂlh&rﬂaﬂlné’%%l és‘?gl?e.dﬁl%véa}is?e é&?ﬁ%ﬁﬁ@ EH b cbid ;}fﬂ%&e taght

seal between the vacuum port an sealing face o € vacuum c r. In
ot her eravigt €e, axididorcacpumdppessianot the nooriblg gpmdonant rrethei same\Wdection as

2011/ 044409PCT/ US201Q/ 051896 substanti al | stationary during rotatiaon of
Che. harf 8aa) ra2qdn P AR o Gh(E RN D8 B P T ST St

sour ce.axhd fédé Lp&T mEXAH Badd S tHe PR VBB RbmPOkS: RGhARRadNG he@edcset of
pins offset at an angle other than 180 degrees to permt insertion of the

sour ce [892dnbIsgme gmbaflinentss theglouplor ngadtaith the masa spestrogicrer exahpredigutdde nass
SPeCt | B ShgCRR Al BEHIE Andl s SR RRNAR Mo SR Sl Sk LsigHP! o
used with the mass spectrometer can be configured as a cam with a handle. In certain
embodiments, the cam can be coupled to a vacuum port through a spring loaded center shaft,
and the source assembly can comprise a housing sized and arranged to couple to a bore of a
guide block of the instrument housing. In some examples, the guide block further comprises
a set of pins constructed and arranged to couple to a slot in the vacuum port and a slot in the
handle, in which insertion of the pins into the slots and subsequent rotation of the handle

provides the substantially fluid tight seal between the vacuum port and a sealing face of the

vacuum chamber. In other examples, the vacuum port can be configured to remain

-6 -



[ 0026] Additional features, aspect, exanples and enbodi nents are descri bed
in nore detail below BRI EF DESCRI PTION OF THE FI GURES [0027] Certain
enbodi merwe 2arie4d®scri bed with reference to the figuresPCl/Us2010/0518p0028]
FIG 1 is an iIIustration of an ion source, in accordance wWith certain
exanpl es; urce asse i ncl uding a

0029] FIG 2.is an llusrat |
Db Eb N oT AT T of DRbgt It ar O oe AR wihen ek i o
exanpl eg;enhf}P3] bfal%n frc@Ndn aﬁaféf @xdrh 188 &ﬁ@hg@ﬂn&ﬁ hBusSRY EALineRAE AREY
i ncl udi ng a noveabl e conponent with epr es sabl e plunger, in accordance

wi t h cexftpaisroféeartpinesgle] @8 1tharF] &6, degrftes taperinit wsertian obtheobue sergmby in
assenbl i ncl.u gﬂ glat{mve bl €50 one%té th exte tnaI tthrea a

accor da @éavﬁl‘% © CEFLAI M exarpl €8, “F08321 ViE S5 RS TR F%Ps%“rc%ﬂdueo% 8K a
Sour ce RSGRATBEMphyIG)stedh NGidR4I1¢BEPIEIOSRE hiags dpRae@dei.ns that can engage a
devi ce housin I n accordance with certain exanples; [0033] FIGS. 6A and 6B

are il 100636l a%xq?cbﬁ@aé RARTAY AspRssraxaBlcstang csehodinacnss akerdsisgribodtia momslesiing, i n
accorda[;%cogx].vm th certain exanpl es;

BRIEF DESCRIPTION OF THE FIGURES

[0027] Certain embodiments are described with reference to the figures in which:

[0028] FIG. 1 is an illustration of an ion source, in accordance with certain examples;

[0029] FIG. 2 is an illustration of a source assembly including a moveable component and a
stationary component, in accordance with certain examples;

[0030] FIGS. 3A and 3B are illustration of a source assembly including a moveable
component with a depressable plunger, in accordance with certain examples;

[0031] FIG. 4 is an illustration of a source assembly including a moveable component with
external threads, in accordance with certain examples;

[0032] FIG. 5 is an illustration of a source assembly including extendible spring-loaded pins
that can engage a device housing, in accordance with certain examples;

[0033] FIGS. 6A and 6B are illustrations showing insertion of a source assembly into a
housing, in accordance with certain examples;

[0034] FIGS. 7A-7C are illustrations showing insertion of a source assembly into a housing
and subsequent rotation of a moveable component of the source assembly, in accordance with
certain examples;

[0035] FIG. 8 is a block diagram of a mass spectrometer, in accordance with certain
examples;

[0036] FIG. 9 is a block diagram of a fluid chromatograph fluidically coupled to a mass
spectrometer, in accordance with certain examples;

[0037] FIG. 10 is an illustration of a source assembly and a vacuum chamber of a mass
spectrometer, in accordance with certain examples;

[0038] FIG. 11 is an illustration showing the guide pins of the mass spectrometer housing
and the slot in the handle of the source assembly, in accordance with certain examples;

[0039] FIG. 12 is an illustration of a moveable component and a stationary component and a

plunger that can couple to the two components, in accordance with certain examples; and

-7-



[0034] FIGS. 7A-7C are illustrations showi ng insertion of a source assenbly
I nto a housi ng and subsequent rotation of a noveabl e conponent of the

sour ce aswortbiwn4440m accordance with certain exanpl es; [©PO0BA]S2H0E51886i1 S a

bl ock di agram of a mass spectroneter, in accordance with certain exanpl es;

[ 0036] s a.bl ock di agram of | ui d chyomat ograph fl uidical

coupl eégb@lﬁﬁaslé gspécfrfwg?l} Thipuaf aby dufesaOl famedienbithd ebs st eenty 0037
FIG  1Qohipofnd dfl figf. rat s!h%%‘? a R LAGhATIRI Y BRfoReaRMUICRATDE O a
mass spectroneter, in accordance with certain exanples; [0038] FIG 11 is

an i | | ygengzr pothe staowinary comporgnit.de apjondangé withecertaissxgpelesr onet er housi ng and

the sl | he. q%?dle of the source assenbl J;n_accordance wi,th certain
examp! a00HobaGi B teSaBesd oF M, ARl RS B VD oG A
st at i onBkYdiSoRE)eRdt R@AdinadiedsiIORY of hatuream gRUPhEed Mal NRvé BeerC ents,
I n accordance with certain exanples; and WD 2011/ 044409PCT/ US2010/ 051896
distorted or shown in an otherwise unconventional or non-proportional manner to provide a
more user friendly version of the figures. Where dimensions are specified in the description
below, the dimensions are provided for illustrative purposes only. Where a moveable

component is moved, the amount or degree of movement is not critical and may be varied

depending on the exact configuration of the various components present.

DETAILED DESCRIPTION

[0042] Certain embodiments of the devices described herein can be used to provide
assemblies that can align and/or seal to a device or larger component through a wall or
interface. In some examples, the assembly can be used in a vacuum chamber or a pressure
vessel, whereas in other examples, there can be zero pressure differential between the
assembly and the device to which it is coupled. In certain examples, the assembly can be
used with a source including, but not limited to, ion sources, electron sources, in ion beam
systems, in electron beam systems, in systems with ion guns or electron beams or in particle
sources or other sources that provide particles or ions to a desired area or space in an
instrument or system.

[0043] In certain embodiments, source assemblies can be damaged during insertion into an
instrument housing. Scientific instrumentation often requires sensitive components to be
accurately placed within a vacuum chamber. An example is an ion or electron source for a
mass spectrometer. These sources require accurate radial positioning to prevent damage from
users inadvertently bumping the precision ion optics against the side walls of the vacuum
chamber which can lead to a decrease in system performance or expensive repairs. Most
vacuum systems have access ports that require screws to fasten to maintain the seal. These
screws are time consuming and are cumbersome to the user. Other vacuum ports are opened
with quick connects cam features that do not accurately position the components being
inserted into the vacuum chamber (see US 4,998,004). Although there are mechanisms to
accomplish a quick seal, unfortunately these methods do not provide accurate positioning and

quick access into the chamber.



[0040] FIG 13 is a cross-section through the noveabl e conponent and the
stationary conponent of FIG 12 showi ng a detent on the noveabl e conponent
t hat can weceiwmg440be pl unger of the stationary conponenPCTius2@o0m618d@Nce
with certain exanples. [0041] It will be recognized by the person of

or di nar ill in the art, given the benefjt of this disc]osure, that

cert ai 489‘?%38}1?“ ?dlfnga‘isdgé%‘l CHHTFFFén Pfodéflﬁe%O“FF&yaS o5 o) PEHM A PEYE

di st or tdaQEmBl! dsRiv@Neddh PR SRithACORMENTh QRBMbET (HAPRARLRR%E! bOBAN
manner to provide a nore user friendly version of the figures. Were

di nensiremsvathe ppebility efl ubar-daheeddissmage o ithmsdvedeoiy, the meandendassiibarsatave.
provid or illustrative, purposes, only. ere.a noveable c onent. |
roved. TR At St Retral hRPREDuny mIPRECeE R BB %R TRy SHE 0 | ed
dependifageifin tdteref¥AES crONf b@AUsERAR, 8 alifli€ioNaHaediSare FNIAAERESaB RGN -
DETAI LED DESCRI PTI ON [ 0042] Certain enbodi nents of the devices described
her ei n feafrcHEng § e@MpPengiosic as asenies] inksthehacuwnshambeyn Enepdmerts of theo a
devi ce | . I i 1 o | es,
the assousryoeaibiS BRaH A AaR fo VR ap el G RS wekel IR IR 2. o
i n ot hgirewxanpldamage hesensitive bamg@eatspsfess Woarcdi Whar entvisting hadbt@eof e
assenbly and the device to which it is coupled. In certain exanples, the
assenbl3FCEaRORds DRRFrRisRIGahR sdevher dfitepal Rstengigtarg fesied do pesurg yut
SourCe%eﬂﬁl&ﬁh%@&nﬁﬁ“ﬁﬁﬁﬁenin ion beam systens, in electron beam systens,
in systems wwth 1on guns or electron beans or in particle sources or other
sour ceq0044dtIn peavtaird expaples,cthes sancd amsnibbica ddesibed dhaacieatypicaBpaiaeluda aan

i nstrunment. or system &00%@; I n cehéain nbodi nents, sour.ce assenblies can
be  damtGUBeERTHECERSa AEREerrP SToM0T ST (A Ac BT ShHEReT & AGRYIcF pich &5

i nst r ur@nhahin®he ofd &ind SAUIPILS RS plel Ve (ROTRRALRLSMBIRsRRs@ Ml hatel YanP! aced
within a vacuum chanber. An exanple is an ion or electron source for a nmass
spect r dwecafigulide e nzoyr diélsrane ganfiguraieensr aice naadéral  posettdiorixamplas. heevent

darmage from users inadvertentl unpi,ng the precision ipn optics agai nst
The or doR FETEF RBSVEL G A AT RS BERbE e A 8RBt B Yt em
per f or NABEEN RhaA¥AEB Proedé & RabstsntialVp $luid/ A LEAISHES) €BhE 8@ caE&emBl PRI S

that require screws to fasten to maintain the seal. These screws are tine
consumnithy vasuny elaangbaib dp by axgmples. thsegoupley Ka by genfighrpbmith eneeoroperfed
wth i . f . t l. L .
compondsi i RECPRIEARALPRIMIE] of 1solReilnBEPHA T MBI b In

Al t hougldditivanleexangpleve ts aousIes cinobeacmpigdl drslongectidi ok Satddnaryucdnopdnenadhed y

t hese net hods do not provide accurate positioning and quick access into the
chambercOmAtisena YAgRAYpILCH ORIEYON 65 Hsoteuplse4mPVaasyt &f Ahee PRt ReR st to
descri i i I ] i :

assembl g ane T b e e s PR eRnaly e o
even r €hod gghtrrealdesgedni the vycuom preeandethe sediudachageet.olftdesresio theweuplar tdne
nannerlge cri bed above.. Furtheq, a ﬁser can ac esslhhe qggpﬁn@ntéleasily

wi t houtSt fighsd gueh thaldf & Piepeily cgpigyrdda ATRYES 4 Tubsteaialetild tehtcEprk ai n
embodi nBittcue ubifg adfickicAd faR@eariRsehnd dlceR6ABoRIR NN A8A88 cfiBéd fegUbld Ng a
conponent, such as”a source, into the vacuum chanber. Enbodinents of the
sour ce detslehpbdw.es descri bed herein can provide accurate radial and axi al
align ile preventin a e . to sensitive conponents of the source
ahen o P nGRBE EEROURE B GRlly 35T e bt PHBRRAS, Pt leineriB 657 ev
or addirhf)iagaiod heheé@upletiod@Sink@meRt e@its @a@Nghd 881 rdnfiovial of iR ¥ASEUM
chanber. [0045] In certain exanples, the source assenblies described herein
typi caldsseniblies f@e cieapigppie pereisig r Jdeeepunitd w@prbihgergne fr ssilidfatcaroaan to a
vacuum. rher i n. i S i . . | es, e
coupl ario AR ind ioldRY oF henidblbe Rl DEIBUITRE in 48 ARTREF AU B8 b
many didowertiart isaeqfiicgufoatse@itg. afd axampiy;, svhelantheesoisie msenaitplie presédtancoupl er
can be configured to axially bias the source assenbly toward a sealing face

y
of a vABYEAPEHRMsET the SPies remalyIBdednrPErd Yithquythe neegier wing anydPéen t he
sour ce AeMhlksediled Mt VREHHAMGDHIRGEassdiibI0d BEE cSXAPb&K tolRE ik AURERY Ccan
be configured wth one or nore features to prevent ‘incorrect i1nsertion of
t he soumoeingssewbieguenttopetahieni nst runment housi ng. | n additional exanples,
t he coupl er can be coupled or connected to a stationary component that
conprises a vacuum port. In operation of the coupler, novenent of the
coupler can act to bias the vacuum port toward a sealing face of the vacuum
chanber to provide a substantially fLﬁjg ti ght seal between the vacuum port
and the vacuum chanber. |f desired, t coupl er can be designed such that
it is properly configured to provide a substantially fluid tight seal

wi t hout using any external fasteners. These and other configurations are

N



[0046] In certain enbodinents, the ability of the source assenblies

provi ded herein to rapidly couple and decouple to an instrunment permts
easy and wazbiwvemwyal of the source assenblies for cl eaRCmgiSer10981896é Cci ng.
The coupl er can be designed to facilitate proper insertion and alignnent of

t he sour ssenhly conponents in the instrunent such that Iess do ne i's
r equi rLeJ[QS%da[%S%ch?&l e“é%«élile‘F%‘PE%éar%bet PESDE QP A8 198 E/1E §55¢8 ]p! in

a mass jARRALLRTELLIon JdfeSRWHARy ASSHRWRI i FaéN1 ba tyeftanﬁtbnvuoht&%ntmu&eed
for using any tools, can be dlsassenbled and cl eaned,” and then reassenbl ed
and co lbat@lmnooeltth elqhnismg, doeexantpbes si napelfonrl 1§,La3éblqwentl2(b ped atplanlity\D

igﬁlég“oﬁﬂ%isé’ﬂ%ﬁﬁl PR p e Ay Bkt GG BRR Trost UG TRBRC G e

assembl o ﬁh@hﬁmmﬂﬂe& 1160 islheattd! YRieCaédtionk @i BOBERRrAad tdwled WAl @nEWHTEIOUS
components includin for exanple, a repellor 110, a filanment 120, and a

pl ur al ius{ngot pwtemfsaégllfieselcelweearrhe 280rle Rosardohs flemarny d 20 £l gas $iegmcHR be
om tt eq:ott{p?lq}ntgkﬁesgrﬁ 18R, é?%&%e tgﬁtletl ﬁJ %ﬁléc']ngaq tl) %he.' Sﬁl&;ﬁ%n \J}n?h the

el ectrons *can®be acceléera tomer ing

di f f er elagrobetave abcd digteanolige ha&lamédtetla:ttdnls avtide Wa0. thA sgﬁ@letaﬁeaﬂus’leOS

conprising a sanFIe can be provided substantially perpendicular to the
di r oct i BRAHIITCH N8Rk b nBTodHetiof Ser BER: T Eeihes Hi a8t atldd RISERERons

col | i de h%fr%%ﬁ ibies ?{mkﬁ 8(155?6% 30 BYicARLih %tentlgled@efmt@bet@,egnt lens
producti o f singly charged positive 1ons: P positively ch argeg Ions are
attractle@ 4y tthbeelb@]m’s 1160 The kenedB0.ngomrg mﬁlenhmlaisesjllﬂ(t) eanériéé daetfoeenort he

| ens 130 an eIIor The | ens 130, h the | enses 140 and
150 campantalefe el T F or Rt daurd ftfte) tTedbp Sau B Sttt

desi r edr@eVi g @nerdl§aI1LQMISO M HRIEi SRR idnNsdutdes chn liSclh®RY @térdnt Lo@pbRntver and
different ion soufces can include different conponents or other conponents
than t mh@rvempgh@mthan t @es showorin EX@anp| Eor dxampés:; tnapfrrtm) adrifgauraitonp i t he
filanegﬁ |on dtogtg}de t he |§ urce gb therﬁrnﬁ¥ not be a
repel | of alinﬁ“ C&Pt PHS’] RETENCES of° 'Phe°Veh ‘P‘tyo er?%t?latsélo S8Ry SuFyatd™”

Wi t houtinfiedc@s @ t1gAREpellbN Miee GORIIDWLALEOREthouhEhodBULE gaiBY MWt oth&ic] ude
an anode, the gas may enter out of the plane of FIG 1, and/or ions may be
negat i \wen§igwRteRsedhe WOt mAs nahidichige tpanodhdhp ant metileater SuLPE e plane of

confi gysat ijo h an be
ised with A a P Ly NeghBUurD el MO S BRE S RRAAR AL
d|fferemmﬁgmﬁealomlBe&ﬁg@ﬁvmmﬂﬂudhago@ﬂe@kkgmﬁeQUkﬁﬁﬁcaﬂﬂemaﬁtwﬂhenagurces
are descgribed in myre detail herein. [0048] In certain enbodinents, in

oper at i BHerspt ypaeof seuich CrpfigHationie Wordditon Liffemny bpeyet sPvpedinGlidiie, a
Pr eSS Urdfecioh G4 8RL Ardl pakiferd YRIrGRL YIRS h 3 Rebfidbrdf, eosures i nside an

i nst rument or device ‘are substantia ower than atnospheric pressure. The
use of [[)Mﬁrlnpcreemmucmbocpmenist $n spémndm oh,a dbm@c:tnchldncg teoguséengssemblesi r ed
ions or artl S W t hout i]herference fr ntunmante ‘g ecies. Due to the

| ower cf’ﬁ ﬁ‘&%?e%sﬂﬂ?ségfe cfegtigl i WRISPRY PREENY HiEhs @S%f‘sget?ﬁ’ldieeaél

provi degdsthenei Rr I%Ql‘éb dge @Jb%%ﬁﬁl@gnqe\@éﬂt}iaﬁ huhétphérghf)re%@é ghe dRS 0T 86wer
portions or interfaces. For exanple, a source assenbly can be coupled to a
vacuumm@ﬂsuree\mectmlts ssethsipgnddeation; nt éﬁmue of tdesizeds eailsi Ay Hagedesowithovtacuum
Chanberm%e?fex%'h de a Salfll %tsanéll al IBM 0 tﬂl 0 r% era nela rebgtr\é\ée?tqstdgsera ? m port
and t he"Va&ulhs ¢l Jer Ch™'8 sed preveﬁ SPIWARPE gaks"and aro

oper at ith® sofirct tbesaﬂwie@ garatldk@\hefelﬁ hadyidd A0S BRRNI A1y FIaRS HERS seal .af d,es1bt§i ng
one or nore punps fluidically coupled to the vacuum chanber. Enbodi nents of
the sowoEéosyeirtsIiogss. dFelPoseric.Heplree agRmbhoeaibe ouried taAtVagnyy Forti d

| noor oo e S5 06 nBERE Dy 16 Bk 568 ORISR LAkl 0 IRNET L7,

sour ce sabsenrilly fhﬁahti'g]ntcsieaﬂd&t‘aemnMeazb&tmno: paipane ric wedurd chti@berorfarcy a seal

conponent. The terns "noveabl e" and "stationary" are used for convenlence
pur posé)ge\aeﬁtt PRWVAEPE I EHE et arse PPBRCTb O tthe dBisP i 'qusk iy AimtsBheidevi ce
or insty; ?heﬁ‘slﬁé]%n§0&r fford ﬁﬁ@l ﬂulhﬁaﬂf%‘%{lggg ' tol theI §ac‘E1§§1' Ephset hat a
portio of the our ce” or conponents connected thereto, e.g., a vacuum port,
r enai n Bhbddimass pf thel satiicg @stembdie$ dmgllotsaaidlenrah cmxpmvsiﬂ:(}twtbls\tantlaﬁysthhd gahtent is

t achieved the stati d b d
A ong. 4t okt of SREATTebeib ComtetrHaF (il RERC AT B5r6T axi < and

rotational novenents are de5|rably Ilnlted such that the proper centerline
for the source, when inserted, is nai Qained. The stationary conponent
typically includes the desired source conponents and any vacuum port or
other interface suitable to seal to a vacuum chanber of a device. The
aneabIe conponent can be coupled to the statlonary conponent and operate

M o . g o g, . o o o o o



[0051] In certain enbodi nents, a side-view of one configuration of a source
i ncl udi ng a noveabl e conponent and a stationary conponent coupled to each
ot her i s wbhaw/d4morl G 2. A stationary conponent 210 i sPCOOSk@d/ 05396
noveabl e conponent 220 through a spring-loaded center shaft 215. The

statio onponent 210 typically ing]udes. the various source co nent
such aq 00 YRGLEEAR Exittitie TRSET DSEMPH 1 WEBE & TS VET CIMPIGt dB0dabl o
conmponeptiofd9 ERfpdMRnCOThE AR “hgvRbRYI R afiRrhEh HONL& 6 tdiReRibh&Ct i on
of arrow 230 such that novenent of the noveabl e conponent 220, e.g.,

r ot at i grpesouned ihecferongs touthisersibn axitke a0 ce pessmbtys inte agdefvipecw ibetivmgerdppl i ed
to the atipnary conponent. 210 in t.he direction of the arrow 230. The
osul Sneh 1B aftnef SSTREY i Pt nE SRR M ch it 38 SPurep oced
and hel@nfpehwat dedniedtb® ekt €8N Of varlli@WpdR0 remflinC BraGidihry efeldtivel b & ti ght
fit between the stationary conponent 210 and any face or surface resting
agai nstloegitudird axke sudhathiabieislignoippbne Mot 2¢ievedpp For example, the stationary

componcat 9551 5 drge e A0 SRR et BnaFr b T FRAGSLEBRP B, BRUSR ©

angl e. dndrro@Kam htyvemdaerd deimblydabitel wolpon et prdgd destedtnrffogtheadu@s, a cam
or cam | ocking device, the noveabl e conponent can _be rotated thirty degrees
or nor eVRed 1B dis mpitgingd.c Thk ptaignagy cerapeieas typirall inelydsh heydes BerpeshiEst 210
t owar d ' I [ ovi ded
byt he o e e L R o P e B G
noveabldeveongbnentve2d6 component dasba abipiedithalie {tirgonaoyealyppancoonplaperdte @20 not
provi de. an unneeded anmount of force that mght result in danmage to the

Dot ce TEGH AR e ST SoBRaIt Goe S RS EL6 e Uih A SEarE e

confi gyredds Wedtct At kMY alBMtiongry doMgoREn(WohPed tPodRRink e sdaBRgBace e J- +
where rotation is used, the noveable conponent may be limted to rotating
no nor d00HHAn3@rdegexerpleyd Shel @gaeecpnfigiratiegradeths MQvedblgr emspone@banik trcees,

120 degrees, 135 degree, 150 degree 65 degree 180 degr.ees or any val ue
ot weer AL PRIRIEAT SR VAS0 of S Rtyp SR e PREsPle rbsHFR G Pesiel
novenenhe Gafdo@y bompddt Rehi thal auehingy SIud@ScadrbedebanéSam et It Reomameabl e
conmponent itself such that novenment is |limted between the two positions.

| n addihovsnel. thak iepneccablerspaiponentaad threstitiinani ¢arponsut be pagkeged separately
source I Vi to i e s LS to
be couﬁﬁggﬁggﬁ%ﬁgkhéggcggC%ﬁ@&fhgﬁgg%gghgéﬁ}%@L%ﬁgggﬁgﬁggﬁtgﬁgdﬂ%ﬁgggg

mov ene rdompoaénte ARhRE 8uch bempenehteare adupled byde eadfukérs buitmbtekiimggéhait othsr

intended to align with a narking@gn t he noveabl e conponent. The source
assenblSPUBIEF BHaY PRIsed BefWeRR dha fie eRIPUENSafd-tthdaHod dab| 2 SRIBI#p8ri@HEEcan be

_ _ o . . ‘i
rot at eqpiyayl shlaift,hfsét(ﬁff IfAdRheRD e{c.,esuggﬂﬁl@m(?et\xﬁom%?ﬁtg ald Q’,@ﬁre}? E&ld% GBI NY

on the device. | iS manner, a sired anpunt o orce ca e provided to
t he st atthaydariyg operpooresit thesduroait t he need to include a stop or other device

on the bl e conponent. |If desir.ed, the nmarki ng. can. be conf.i qur.ed as
Gopr oo DB E8 ErGtnBRbalisyor e iENroh e FdEionato CERT BPUEEi ¢ he

noveabl fo &APRABEHonbit Ad dethtidRdrySEahpdARAl JoupPRY thic@fh oRUER HBWS iRFIGI NS are
optional and not required to provide the proper seal of the stationary

conponehtstationayecagepanget. 2[Dd54gupled teen trapveabicagnmpesent PO Hooesibk spobgponent
can be conf,i gure ] button or plunger,, . 0..,.a. spring-Iloaded pl unger
ot Hatoe ey SE el A B "Iy ls PR 2y oy Bsmnlindfis e AREFE R

st at i OnRMPoBEHTPRIBE s, fEMNEx I tiRysanek@ited inhewiereoNEIG. CRl IThel Mofdable. 3A
and 3B. In certain enbodi nents and referring to FIG_ 3A, the source 300 can
i ncl udeompongiti2dAgay be eerftanasst toPprovidnan axipbivestn éheedrmssae af arsop 23Qswhyunger

315 in I i pl ed . jonary 6 ent
310 suchi PATHEAEIE EORROBHE cotfol e 3960 & il ShE U RAEARTRRAET o
f or ce vlOCespltssines fdrbe baihgtapplitalr tp thespaoearty cdhPoranay 10 riowhet dieechiow edltice
conponent 320 and creates a space 325 between the two conponents 310 and

320. THEOR &riyed N8 iesult oh theadigl foses 1 dhafdhe SGHANATR £PMRORGHH LAH deFrreed gyd
2011/ 04440 ARGH IR MO/ rdBR of arrow 230, which can result in a tight fit between the

stationary component 210 and any face or surface resting against or near the stationary

component 210.
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depression of the plunger 315 will permt the stationary conponent 310 to
nove back toward the noveabl e conmponent 320 as shown in FIG 3A The
noveabl e wonpoem9310 is desirably coupled to devi ce oPChasgimgsmhet he
devi ce such that the noveabl e conponent can not be pushed away fromthe

devi ce t he source senbly 300 is coupled to e .device. For exanple,
t he md§§§43énc8%eﬂ?b@§we & i pnetraifo oL AN do RESHlY B W

f ast enqpgginddinafl g%k Pad byQf d&ABd Qs%w.o B} 8ehrk e LRerd @ S8vdMbiQIMpABY: 21 er nal
fasteners, e.g., through pins, slots or the like which are part of the
nmoveablie corfigrogrbait a G0 oanath dockingidéviee, tfe mhecabipvdoreponp@0Bs|belratagdrthirty
exanpl e t he noveabl e conponent can inclu ext.ernal threa ich.mate to
Chr end<eBieer AE T FoR Sy R RO PHdoRs P 2uttdBe SHHFOT sorBb SR 2 et T o

t hr eadssedlirgy $RQWN I1$ GRERBEdERulNio0) heSAHOGR &SRB IpYolidlddsy T @kesoldabld G 4.
The source assenbly 400 includes a stationary conponent 410 coupled to a
nmov eabl@MPeOrpEFERtcan g inpicaied byafustbpt etatimaeft the pmvepple campenet 220t Heis
noveabl i e. s i t..410
Forai nees PRI AL M. Helledeh BnbIdt 320 IPt bt dCr b G B0P BRI o
devi ce,mighe rsq@lir ie damagd1serthebourteoc@npaicnal tIhrweaws edabpled) ghgembidablenal

t hreads on the device (not shown). Rotation of the noveahl e conponent,
e.g., iFMROBFYCIR RecAiedErd Bih BAnMPYIEY 1t AMdEEUVItNg & AESISEURRE £sBenDl y
400 10 e deicitrs ulBE i ol IV YorfiQRAMGRY 18 HhiflRRs rBRting 85 Adte ik 10
rotation of the nobveabl e conponent 420, but rotation of the noveable
conponelegre4é204adesretn Gor dagrets, 80 degieab, @ degroes, t1R6 defgates.0hd Yegroephtent

410 and, pushes _the statjonary conponent 410 toward a sealing face of a
vacuamEBtEDDs ety Jb SRRy A be bkt rfafEn At e desi red

t or que (8843 10 %ePthainC 8bhiihedidds, mBdiméR Qh BeBiie8Soy AR UDPEGr RRIGW to
prevent over insertion of the source assenbly 400 into a device such as a
mass speithin iretrapvdahlet eameortent fitsel§ srreh datnploesmenthie lgoited detveeenhihe htwohe
source as§enblxn4ggsz to be inserted can 'ncIqu:€n§tor.nnre l,ocki n

f eat ur d&oTIENY, T gdfiignal Gample, JHAETSP %%hh‘f Sohpiged pat JpdiEa o Iy %O&ﬁ%onent
410 sucRsdnitay of eatehRB t@ vhidhahs t@lrtONIEMDIGATRAERIBE td Be B&pld¥edanivetuged &ur i ng
novenent of the noveabl e cquonent 420. Such illustrative |ocking features
are ded¥pyieguidangedfor theedesired papwy of proselent. nFesteramplex hepleaice capangivdeabl e
component, £ A king gl S SREARE- b ARE dilie AUNIES e R 30 aBRI A OROPI

t hat can engage fholes or aperturé&s 1n the evice ﬁou5|ng and ‘secur e the
sour ce sas®enideynblntan bhmselerd iaer the ldevise, raatlitnmodéablhe@Ensdehi Gurtatiotedar e
shown in FIGS. 5A and 5B. Referring to FIG 5A, a device housing 510 is
shown Wtk the markingpn {hej mewableraspnngt Aigae viihya MREIpRIPAghadtics | Bty
conpon : el ude
o g e B R e o o N R L . e
t o t he mtedite exchslgsi stgp 51 OtheAdertitreors ther mevabkerdnhponest. i Ifi slesitedld tfeumbtherg i nt o
WO 2011/ 044409PCT/ US2010/ 051896 tEeL?g(evi ce.housl%elr}]ﬁ 51g .étseﬁ Fl G SB)},1 t he
spri ng-BE &AM IS . B39 PLEF0BS R BALARGY AT ik Y b fPEt o8 180 Rgm 4 yetain the
respecthyghyle c%ip@ﬁer?%@Hﬁgﬁreﬁr&@aﬁ%ﬁ&lﬁ/%si@i@ﬁ? NIk ke s & feeadRPiibRAvhdast t he

proper position an orce to seal the stationary conponent to a desirable

f ace orrequraddneravidathe propdesdatel tho stingars tompysnk to thadepchis 532 and 534 are
shown i . . 5A and 5 fewer than two or nore than t NS be

ot 65 ontl 00T seR B, R Blov P cbiiBans TR et i Beb iR 3 6005,

degr eespliiigem ach spikeloati€@l pruaydrd@ch eat AepossorCONGE PMingaX héb td provkle 44 her
configurations with nore than three pins can also be used. Wiile not shown,
t he pi rigidiorce friths3mtioaar yrempengite Precugh grarppleds shovwmehemgtéically dn Effdponent
530 su depr i fi. -' ragi . i ns
232 and i 3B, GEARh Utk bl Phe REHink o PR S, P btk 200 REH 1R

housi ngtatfeanryecoaiponent J@pmessmoneable tdrepgrlenn). Agplugep3éS sn sipr mogsiboupl ed
to the pins 532 _and 534 permtting retraction of the pins and subsequent

r enoval CO8PORFYE Fdutscerupdshbife FREMHAhSORRONTY HOugIchgthsY BePrpyitssrpt |

cert ai [ Tt dl j / i led can
Chel aad ERE SRR Tt B9 Y bl AR pROKS G, ARRRIN. dorr RIS o
nor e f eatayr &snorthd meowsable ceorapmenbi320 Suk lerdagat ar gece a2 5Sbbeteead i therted t o

provi de for several r | ts, includi but not. lim¢ted to, alignnent of the
Sour ce CBRSBREN L0180 TR LUt SEnggr SBLEN ReSPUNICHET PRI e bseitea
assenbly into the device, insertion of the source assenbly in a proper
orientation into the device, or proper, movenent of the noveabl e conponent
after insertion of the source assenbly”into the device. [0058]
[I'lustrations of such a feature is shown in FIGS. 6A and 6B. The i nstrunent
or device housing 610 can include a pin 613 which is operative to slide

o o o o . ~NNN o o o Y I 1 NN



[0059] In sone exanples, it may be desirable to include nore than a single
pin on the device housing to facilitate coupling of the source assenbly to
t he devi cwohrougismyo |11 ustrati ons of a device housi ng i RCTA$R1G/0sBPE t han
one pin are shown in FIGS. 7A and 7B. Referring to FIG 7A, the device

housi ng. 710 .i ncl. yde in 12 and .714. A source asse i ncl ude a
oat ] oehi bR S b e s D 1 L P (e e B GRERE s a0 Yoot Btk fupy
compongpt n{ARamRdmpraaR! §2¢ AIRABKALIn/BIG. a8 80 TRE Ideare 3409{6)03&5 31Rts

traverses between themand has a WO 2011/044409PCT/ US2010/ 051896 general |y
per pendiesidtdy cpupled tonddvincet drehomping aitfltee dongrosveh ttha 3l mPpuedbhgycomparent oam of

t he sour assenbly into the housing, 710, the i pins 712 apd 714

St gl SeRRRGE Ay Bl Gttt o el Dol ReuEh T o

porti oOrFRfexafilcs IR ni3Ralle @®nipoffent /&h. bel Boured 370 20 the @26 QRIng! Ok térAEl
stationary conponent 720 and the pin 714 is adjacent to the noveable
conpondatteresy . if Hadradp vespn decorplsadatthy dovicanviwut ganesEal distenss: cthe pin
714 slig] . engage . ' r

posi ¢1 GelEh BsE"RAE i R FRRRYC fift BBtk tErBLRn 130 spd nltfe
conponesfithe/@JiceRot at i on of the noveabl e conmponent 730 can continue unti

the pin 714 is adjacent to the termnal portion of the ?erpendicular ar m of

p .
the chdffRl] Inggmesgampics; the gjovertle semBanedt camischys satksme! Eursbmgheh Mt in a
Cl ockwi s GpARANGE R ARVREAY! iR IA¥be QBRI 1sMloaR HRPRET SidhehtdaaD afen
FIGS. 7A-7C) such that the stationary conponent 720 1S pushed agai nst a
face ofshbwe shiounsiticglly bm apantce asdearbly ilhstraod éabl@. € onfhbaentrcd 3Gembly 41
configured with a spring, a c or arabl e, conponent s ch t hat
" ot at | SRAPIST SR oo T HGT Rt Bled dhadeyrls Sompenen 2B P e F FEYeraxi
noVemenhafo ¥t 15N hidhapd i@ e GRIRANE Hompéfett U RVHE fotated 8RkilPBEVRADNLAL
stationary conponent 730 and a vacuum chanber sealing face present in the
devi ce deowsnery 4100emp @8 66Yionary c dduraignineariion pfrthet souroach@rassamidy 4pfentasveabl e
conponent. can be limted by one or re.f ures on_a gdevice to which the
cour oo Bickre gowst f o Gt B eL 2 Pt MleRal Bl o Tulhi
i t sel f.(nbd BSwnY ARGfatiHH QW th@oWse®lOEorPpohentMBigC Nn lal dibdkwiifiedid@@bE8 canGeMi Ch
t he nmoveabl e conponent can be rotated. In sone exanples, the noveable
conpondptsesursg| the sace psegly 400 topthe deyicy Thastaypay s rospevet 41ALOes Pefh i nt o
t he devi I For e p L.qn.- e
compondbi i SRtk Wb’ o R GeaiB B RERT 330 DBL rE, o e TR RRRLS
i nst r urAipohentsi20gets @o pro@yderdn dxing ésice on thef stithmasavhg@nasskdolahy posieord t he

lip. Sim]arly, radial Brojections or extension can al so be used to prevent
i nser t i SRR EPOBER H Vdewaid spatiphiacg et p vperunhehameker c dhe pouree psginRly
exanpl Lo i e Lse i Laat j t
coupliﬁgmfg%kB?égﬁggggﬁFHgygﬁgéérﬁ&gﬂgﬂﬁﬁ%g%q%?oggﬁﬁgﬁggg%ﬁgﬂﬁ%%&?ﬁegiource
assenbldiscnssedibelovertd pravent dver msersiph @f fhersoerce afGOMLlY 400 intentdavine exdimgslaes,

t he couplers and source assegblies describﬁddherein ag e confi urgg]as
many di'PHErBT ARSI D B somg gramplesine deyige EPoWﬁ’_[C '8 EAHCDETEL8Y in an
el ect r omOSiUs B8 ihQ@riel Quh Gl Siest ok i@%ﬁamtg fENBreS 00L || AWiRt thaNeagdNor

el ectron source includes a tungsten filanment which functions as a cathode.
A vol t ageples taghplsiatidnary comgonen g4 ewchf thitanetation ofiecitatiamaryeconiponent iheelt up

and ejecnnﬁl rons. An_ano i S _positiaoned su |l ect rons

h he, ej
egc%lr%név\lrélro&eqlﬁn of _the move Ibtle com onen%gQ@of‘ u(t:h %lueslérglﬁt e(i]oc?qn&n

[v
are ac erera e € anode a pass daown m or e as

el ect r gpathes Are ddsti@sBanh snd?t B&hil bbBldky. t ungst en, e. g., | ant hanum hexabori de,
rheni um WO 2011/ 044409PCT/ US2010/ 051896 based fil anents, etc., can be used
in pl ad@0%F] Inmshar grgaplep, the mepveplkle spappRyl cap iickelecRngheddgd deatyyies spihe

el ect r i G3iRYohdBS ph MAEN AYRR! Noles F3bEhAES I (L GevibOrdlsMY A9 B e €d

result.
source assembly into the device. Illustrations of this configuration are shown in FIGS. 5A

and 5B. Referring to FIG. 5A, a device housing 510 is shown with a partially inserted source
assembly including a stationary component 510 and a moveable component 530. The
moveable component include spring-loaded pins 532 and 534 which are in a partially

depressed state due to the device housing 510. As the source assembly is inserted further into
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[0062] In other exanples, the couplers can be used in a field em ssion gun.
Afield emssion gun is simlar to an el ectron beam except a MUl er-type
emtter iwohelid4atooseveral kil ovolts negative potential PCEUSRINASI896 a

near by el ectrode such that there is a sufficient potential gradient at the

itt face tq fi emissjon.. Enitt typical |
ot her Bf GEure TAtABAH Ot e FId: G7 e ring I pis et op s afl o Highe UPySftal ”
tungst epeshat BENSEH § 01, FeshbRivedwhichOfec@O e sbRe ANRenfdly %1%&%%%9%3&/

type, in which thermonic em ssion is enhanced by barrier owering in the
pr esendbe gfroper hpagkticel end rfoxsef foebadl Bt trtiokgryepdmpaest ¢arm desipabled favedotby
coating a tungsten ti ith. a y f zircon,ym oxi,de i ch. t

nus uartopsea ke hdiod o181 SUnfi s BER St oot v YR Rs! B34

t enper aindr 8B, fehwel GhBNtesS o ndte NBart &ko ensusLdbé Preb@Ct FON eRArGH1OS R QRASH O
provide an electron beamthat is smaller in dianmeter, nore coherent and

wi t h uplesionble foase shige pysspaged dRP dgarseytremteach ether @mrovidp £p11a/mere qonpight ness
t han cap. hi i i t 1.0nj. ¢ ] r c gsten
or 1 an e, Y e SRR MM ARR ek TRBAIhECFIARS o8y ELC Tue BUEDS

t r ansmshswanthel ad F¥Namd §3O8LOPY cospled gni fplaget by tHerppoaabld Singpvakntt BONoi se
rati o and spatial resolutiaon, and greatle/ increased enmitter life and.

rel i abisFR 1o drprapsen G the RINesCHilH APY A fockebagtohs 3]SI H2c#id Al naskestBlies,

the couphls Gifile SOHCE AsEaloRP M IRSEL REMnIC RGO Geeedod B dTass
spectroneter. ere an 1on source Is present I'n a nass spectroneter, it can
be usedlomger omi deprédapamzs gonpled Th¢hd mns SSlagkS Isgoimitiing retes g ors pedierpomet er

can have di fferent conpopents, and f ase of illustration and w thout
T RO o Pb e o beh s Rl R fa e isrebrngrdCdeacr i bed bel ow
Ref er r 10051190 RlefaiBemBodiBRfitsS BRC HERPE tE IR0 e QR !1§éeﬂnBFy| _Hsdé‘cﬁlp?e!ﬁl b et

system 810 fluidically coupled to an ion source 820, which is fluidically
coupl edn¢lodaoragsmentdbatues wWaa acTivea peepsraiivalnyanaer 881 oneg of mgradfeaairdsyon

o e oty SeRESEHERYE” sPeRtanl CR Can i Eo Py Ry b TRy B FREa

vacuumtsy sbelmitb®@H4lighiemedttthé Forg¥abdhpsnentse thli@lices ysdReMidRioafdepte mass
spectroneter 800 can %e any of the commonly used inlet systens including,

but notof] thgi tasgcer assemkbyc mntp nthet deyycst dagertiali pédhe ppvise isa¢rably, in a proper
h t ic i . L f
oo b BB b e B Bt RERT L RISl 0 & o

parti cuhasourtd Bkemlistieotbedaddeed, the inlet systemfunctions to pernit
i ntroduction of a saggsle into the ion source 820 with m.ni mal | oss of

vacuum [0PpgdHpstiationyaesush gt is shawnindd Ganafypd 0Bg Jdedpstiumenggg device
spectr LRk 630 Qaf FRIRE R 6¢ ¥ opS SV RS Fida ARy 2eSldiAg Mk 2 Gyt not
lim teg{s'?ol, ér?agnzétlﬁlg segﬁgr 6agrza yzelr §H t?vma WO ¢ o {;‘ly b
2011/ 042200PEE/ WOSRR1D$EOBHIZI9G2(0f Dhiringhinsatiah yof ghs ,sogueadissgpdily GPAsimtd ithet er s,
ion tr anal yzers including, for exanple |inear quadrupol e iqn traps,
i ee- diioE] Al Gty o GeuPAGerB s rheguetiginal Ba tofe 1upe
cycl ot rRR$ WANGRiI0k &ithaEailRSS @Rk Z8lSoHuRl L1abke2 fsQnFieer &y Elmgy
Heal th Sci ences, Inc. or other instrument manufacturers. Regardless of the
type ofcontigerateabsrets wel swewion afiee paser anethhiyentcede deeisehvedng 610 bed
sanpl e [Lom,{ NS00, SO 6e 20, A0thd Safthee! IR &S ERAGRL S @R Wi
di ff er 66> ARASETSYERa ge rath 68"

as those described in reference to FIGS. 2-5B, for example, may be used in the moveable

component to provide a desired axial force.

[0059] In some examples, it may be desirable to include more than a single pin on the device
housing to facilitate coupling of the source assembly to the device housing. Illustrations of a
device housing including more than one pin are shown in FIGS. 7A and 7B. Referring to
FIG. 7A, the device housing 710 includes pins 712 and 714. A source assembly include a
stationary component 720 and a moveable component 730. The stationary component 720

and moveable component 730 also include a slot 735 that traverses between them and has a
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[0066] In certain enbodi nents, the detector 840 of the nass spectroneter
830 can be any one or nore of detectors commonly used in mass spectronetry
i ncl udi ngwolzat1/oaeto9l imited to, an electron nmultiplier, aCEFArSadaws130¢,
phot ographi c plates, scintillation detectors, m crochannel plate detectors
and other detectors. The detectqr 840 is fluidical]l oupled to the nass
anal yzeé*"&3 Y Gk PO 1 Bteeme@iepa?la?wnf gt Prihs dwerinn el Baryzer
for det@glhQBsenlPOb thh&EREHRT D, BXABRUEDinsINE dn@119QWHAR] Y BYaBE uielisct ed
from gas phase sources and desorption sources and conbi nations thereof. For
exanpl €35tungl pioukldectarganst the teingoalmontionoefi thasloom seer EKJ. 78)c Hbepoal 12
i oni zat.ion. source, a field ionizati sour.ce,. a,field.deso i on source, a
f ot atoABETBAP dhe AEISBHY CSTREBE e 5 8 WaSb 45 peti SRRt e Hor Sl
desor ptdo@ipoB@ir’Ge, The PhA2hBle deS6MInt 980 AU atéd §ltarR|thdginorptsii@inglyan
el ectrospray ionization source, a thernospray ionization source or other
sour cesngRess BarpeRendisalar irmhek the PR 787, P denkasiiani oh theopipr 614 devanbeam
of an i8nizh % AUGRL bPR BRATRLE colBoRaT® 20N RoANEEHE FPHS VAR Sl ©

% &
source can be present | h the nmass spectrofeter, and a user nmy select a
desi r ed739auh eentirtgivhabihe piroTMYETs Gidfkerst ad! fHeae@sia slrfolti@sofath€ peparmal]yr friom
Per ki nEl ner Health Sciences. Inc., and such source assemblies can be used
with tHE theehmarlbilp GesEIGnld- Hietation phthe 4poyenblgicompengifAtin grcleckpdseni nal
| ens i hhSPULE Brh RIPANRRGE (R (ih Qunl §1ALHE HRUEGLIC PIRENENYE) Il B UST ng
of a source assgﬁ%?y.8F0068f Inﬁcept Rﬁhenbog?nehts???he nggg %pec%roneters
descr i edioherysiompoaentie0 uspdhedagadmst e faosidf thealmotingr Impasicslpe cha mmetabie or
ot her instruneq% Where tandem M5/ MS j s used, at Ieagf one of the M%
devi cosORRRNGE /OBAAD 66 o LCUSAT A BEWERE FET P COmgAable ROMATIRYS ST nal
I ens wibRighalahd @ARA L HRAMBI&LR céin nO73@ls GBI IeRbhERovERent by
application of tandem nmass spectroneters is the identification of nolecul ar
i ons arthie staddnary cagpenans 7By toprosidepessal batween theatrtiopsiyscofivBnentd’ VBMNS,

respectivel y) t andem rass_spect ronet.er, perf nmol ecul ar ion
| Gont 1 ryeE St Spermbe AR B AR G T Pty LB Thtereat [na first
st age, [Doe@MBREHAE ehib@din®dhtd, Ve HREOTUhS hidgeabl@bsh porehit @ndeVzhitdl Byéne

fragment in a third stage. Tandem MS/ M5 instrunments can be, for exanple,
sequentdranor featyyge en afdgricekampic, the seites asspigblyfis £ boweoupledieiuoicatupgssan

filter | ISk 0R,CR | r jal .t f npl e,
@ si gl Thaso g AbhstE) FIGR°TASE) Moo B Fohi ok blbs R fets
[ 0069] vicle efetradveabkasopl pp@entaan basétatede b seRepkasplag tke nbutablctunppamengr aph,
and a mass spectroneter is provided. The term "fluid chyromatograph” is
i nt endetit FABnEEHPG ds ety G eyt JpesnaTiehiURel giealshi ROUgesi cBY t hat
use a fdthilic. thebuterfhofAortibl BHE mWRRE Ebhbbii ol e fhue B1fy yndRChialigo. but
not limted to, gas chronmatographs, [iquid chromatographs, ﬁlgh per formance
| i qui d i hHargemthagrthpthsf, theajpstriraent felusimirtopirovens iigseatnah of ker sminccopmtmblyaphs
that cgn separate species in a fluid using differential partitioning of
anal vt dEYB EoNPa RUBHHD- gRASE PENEFionS ik POTSHY PHaaBodi Bichiy GIFef ence
i n M grigde@h §RhESour@adsbhbBLbEtdr Kol (RS HEWER T cbifaifi RRUMpIE!, iFls@esiPabld e
instrument 900 includes a fluid chromat ograph 910 hyphenated to a nass
spect r ovetesh ©2@resTheombinatior withriee egirliph fotgendgschbediygytia vachethat propergh a
sui t abl.e inIeH%ho rovi de Bluid flqy fr%nlthe fluid chromat ograph 910 to
€S 1 ePIlS

insertion rce can be 1n a.rapid manner.
the masS EPECT T ORetere ¥2gT WA R PYOPCHGY 4"P5 S8 At ng at a | ower pressure

t han t Heo®Er assesi@inisLanplys, tthe doliplett &l evmto as@ptbli8d Qlesdr®ed Hereihe:ag pl er s
and source assenblies,&rovided herein can be used with additional devices
t hat ca9nBayed at nfany ditferpntdyaessefrsnicean diar waemplsethe sourders sam pe asst inggi

el ect I Qe ROH! Gfircel Id BRHARL b S1dfith Gl "M ContRithaRhCoftth dibcHichetbut
devi ces Tor ion I mpl ant'ation, e.g., those used i sem conduct or

f abri cahé¢lodes shingtensfilagenc alhligh fimedorsoagrantittaceur & ofltaghtiegppliet teithecui t s
(ICs) by inplanting ions into silicon or GaAs wafers to formtransistor

j unct i SHRSS‘AYIMEN PN TARSHA) P heRiirgtg et elietrpion ALOdP ShROSURIRE puCh
sui t ablg,qgy bfeﬁéd 'efaal%{r%e%rts heafe S8 o 2t HOL RS A0 ggmv@m t8Mhn GRK¥EdELT T ng

devi ces, ion channeling devices, processing devic for the production of
nanoparasi anl dsctemdberanodtlamentarakerahan atngetenmagedamhamuenyexeberidaghpriomesses
where ions or electrons are directed at a substrate. These and ot her uses
wi || be recognized by the person of ordinary skill in the art, given the
benefit of this disclosure. [0071] In certain enbodinents, the noveabl e and
stationary conponents can include one, or nore internal couplers that are
operative to maintain alignnent of the’slots in the noveabl e and stationary
conponents. For exanple, an internal pin on the stationary conponent can
couple to an internal hole on the noveable conponent to limt free rotation
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WO 2011/ 044409PCT/ US2010/ 051896 [0072] Certain exanpl es are described bel ow
to illustrate further sonme enbodi nents of the technol ogy provided herein.
[0073] BXAsiophe/M440p0074] An illustrative source assenbl ycirasseétomstse@at ed i n
FIG 10, where a source assenbly 4 being inserted into an instrunent 30 is

shown. is configuration, .the so tElce assenbly COUI‘Pl ed to ?%ﬁ\@feuum

I n 1S
port 1 BeRgbliigmentssyir+ fa bowgddn RlaRg § fpestepdghe SEHET tpaKesan

et hodssuffibl6 Q1BbM6ks &ickAS HBBWBORIpplyO rAisBRUIEE (GBS MR VIRV Reused. To
insert the source assenbly 4 into the vacuum chanber 9, the user holds the
handl e [80@]dniotiseckamplhe thoorupders parmbe edlimpdeldbenesion guhe Aglidldenssemk 2.
The bore i.s sized and.arranged to proyi. close fit tween the handle 3
and ¢ heBgs T RaR L oRam fifePt £ SpERr Dk, BEfan b i RSP ApeiReen
the hangh&iwupbiastal a8 8o ROhEarBYIrdIdteolOSRER itRR - thdiReisCd @sficidnt poevigen the
vacuum port 1 and handl e outsi de dianeter and the quide block 2 inner

di anet egradigntay dheaemifier swTasedp chwa ficlk clsetiprc emigsionnibingittars ragei fyaiqally £itbeig t he
proper centerline in the | t er..i.nsertion ce
Desoml§ LI AR, ey £, LAY HRlsed ol Wb BRI R RlplE SBYE oo
i nt o t hadigsibfigbdat 00Kn2, ar & thd Sehvedtywid) i Whick ltedrmionic émBsidandéthadeealrtd
vacuum port 1. I nadvertent assenbly in anqgther angul ar position is

pr eventBF VeI S HothR dressage off 2 aw%crée%%éﬁldpi%w Ry epyter s sHobaPivguedbt s in
t he ha t =¥ FORE ative
o eacniorhare T IERALAEVER e oA B e HR SR BRTY Phe

pi ns ofintrhssiggiinddedstiad konducfiaty hi liigh eonpanatoreg Fietdreknissgen gunstcas tbowngd inThe
source assenbly 4 is furthe inéerte for a {)redcﬁt er m.ned Ien(grt h. . These two
slots EUOR TACTGRREA L0 P’E?Véf{?niﬂ parqupReamdat 15 sgrllss i HAMESH B AONHER ¢ he
vacuumgRagienp Yo (£RE @rddi€ of AALRRuRSSENB! Yurfent LIPS &N OBt &H Ben the
axial direction, the seal 7 of the source assenbly™4 is in contact with the
seal i ngichigged wfithtdeaverttonainthetmiobisr engittershrichy sie tungsten qrdeathamim hexdbandée 3

whi ch gcts. to conpress a A 8 appl.vin n axi.al force on the vacuum
port 1 hest fReERR TEE sSwIE A ALY sl g S ition, Seten duietSSqoe

pr eventseehifiE@My I iipRévdad siBialGuindBe blaB6 Kandl Epalidl rekBRitiSR! hAd gréatlyr Brefargr essed
by a shoul der screw 6, and it has detents that |ock into the open and

cl osed gyyEetlifgand Felishgiy eompyedpithshermieriedeidessl e 3 and a spring | oaded

pl unge r[OOér 8n Q%Qh%xgmkﬁ:%rtg% ?{Nﬁger‘s’ %%H lso&r%:e Llé%gﬁgli%@&e%c%edfl{]eirﬁh %alil BE 91#&" €

det ent "and ‘conpresses renove t evi ce, e user rotates

t he haridlagn®s spectibmeappPsicieardiohaoticols poienhin enmaacipsctidigetsipiticag be used
conpression force of the vacuum port 1 against the sealing face of the
vacuum € hgnse rthe angiye.  giiguipnptuicer used B aVBATetPeFHIMEED AR iNTye sitfgishtde

bl ock Riothpbrentd MAd 35 d8e BF AkerRidASint it ARiRESY. @Bkaih CBRYBher?d of MaSOUr CE
assenbu(/) f%uer:ll%tizl both the ﬁgntézﬁe célm%;])lr ofltﬁelarll%y’t healsl ot Y)i neti% vaguum
port 1 spedramhdatgned deddOb2d belod4 4 Rx9RCGhE USFOE 08, 0b 18 %6sJeOdaibetet RO gerteaally
enbodi nents, a closer vi f.the quide pins .and slots.is, sho .n FIG 11.
The nangnedss hadassel 1t B doupEy B 407 rdegsdps SBhanduidedhe
gener aldoyipleg i @NHiss léh@lzzér%?)@.aofhe%ﬂﬁran_amgr ST GRS SRR 1ddStol NGREL&D 1 nt o
the guide block 2 of the instrument using guide pins I5 and 20. The pins 15
and 20 &0i dilihgl gpesaipggeressre nd e omass] gpegdme®r ibjdwtow rat@psphsric afresshiee pi n
15 at t(ﬁreic%'ﬂt eli)-s%)ﬁ@k% rﬁ{’ Ehlﬁ gl o(t:uu%g,s Sge%a handle 3 is rotated, which
noves t piﬁ 5 along t'heY 8§08 2234 @°Ci™Fcunferential direction and

coupl eq00h 15Quftsia cRESPRD] the iflet JyteNSLY SHBE kO sfaV¥indRr 806 bhsbanty of | y
fluid tight seal between the source assenbly and a vacuum chanber of the
i nst r urkBhcompEnhe psadyiaigs|sestoms [igdpdipe. Thig not dinpitadatoy batshppise prstand diisseabl e
compon i r. r 1.0 e ot her
t T adr ot MR BB B PR, S RERPBERE Solth SRR E-RORRABIRER,
nov eabl ReridaRpanrdidalthrddichbe, HicatWahkay, Manp Reenillead ofthe gamfeaiar idiet sysemce
assenbly is rempved fromthe instrument for cleaning. . .

selected, the inlet system functions to permit introduction of a sample into the ion source 820

with minimal loss of vacuum.

[0065] In some examples, the mass analyzer 830 of the mass spectrometer 800 can be any

commonly used mass analyzer including, but not limited to, magnetic sector analyzers, time
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[0078] One configuration that retains alignnment while permtting renoval is
showmn in FIG 12. The source assenbly includes a noveabl e conponent 1210
and a st avpanaros4onponent 1220. Between the noveabl e cecparseno/oi’d® and
the stationary conponent 1220 is a plunger 1230 that is effective to align
t he nov | e coprpponent 1210 and fhe stationar nent 1220.

oper at i ?fﬁgktwgaﬁ?ﬁrﬁgwdmge %ﬁrﬁ&‘éév 1gn {rag gyl %Fés %ﬁ@é@aé‘%@@ﬁl&l%émﬁﬁveabl e
conmpon tadﬁd 4@ @dndr Vé]pg'eth%ea&lhféﬁﬁ()]}{al%m BRUioA %L, WMt%saﬁ%laﬁslomr&p@epl ng

the slo s al'i gned en the source assenbly 1200 is outside of devi ce,
e.g., Whyeletion respnpegrovedthtomasd endlyzegs evalbbleofromoParhmEimq?roHealﬂt Scmtms

e nbHe R s 3ty R By b i8R 8F ou By R it i o

conponaiss lahdz62830 Redeivds idnided %aﬁlﬁﬂeZ&@mcmaf ioﬁud’dﬁﬁzet 00 aseiiy effelieveptounger
1230. When the plunger 1230 is in the detent 1240, the slots of the

aneabH@P@@Wp@m%MMh ffegend st Fechar g iabdar y conponent 1220 are al i gned.

Coupl i r[@O J I¥1 Qgrtzﬁkn %@?Bﬂ&ﬁ%?sh tﬁeodei&? %gfb%?hhe]t%g'sg grﬁ)rﬁe?er%%b €hn p@&@p Of the

noveabl'e onen resp ec € seco onen
ensure<ﬂhﬁo@kﬂk&&ﬁ&nih@nﬂnngawk&1@@ﬁm§§@khﬁﬂa&y1@@nmﬁgan&nbenanmdablgmed
when the source assenbly 1200 |s not coupl ed to anat her device such as an

i nst r urfdetroR U HRAKET: PE@raé%ﬁw ePhofagetyc mﬁ@ﬁ joittigtoR idﬁ‘ﬁc@rse fregfoshagnek he
exanpl atg'(ﬁfécﬁﬁqu@%tﬁérndetéc%s ar"fﬁec h@c@ct01a7840 1? uldlcefl toS aie maé"sr e

i ntend to nmean that there are one or nore of e e nen . The terns
" conpr iannkyger'830isncth thzit mgan gcive heparatgd ioas éronmthe mmhsdan@yzbefmpietecémded and

nean t ere na ddifional elenents other than the |isted el enents.
It will 8{3@} q@c‘iﬁ’&ﬁ} 8’6? % HE C Pt S \Wﬁb%ﬁf?@ﬁ%ﬁé%ﬁ%%%?%i@%ldof

or di nargéssilibh sbitcdgnd@Edmbight¥R thfieoPersf btandfle.t fk Soflics ChR Bl &y clbidin
various conponents of the exanples can be |nterchanged or substituted with

var i ousogiaapunsones, frchemivat 1@mﬁpn égurCF,@oéil}i 1Amtzwmxg$pua:®r taefiqlrd deiveptian,
exanpl es a recogplzed

byt he EFSohTBr P ORIy ST PP b a0 Gy e wanghar i1t o S

di scl osidure, 4 platmadelolptthSsouroeDs tHelhll dRSrpti BB infdl€odiok A iondidioalsb@tatd ons

of the disclosed illustrative aspects, exanples and enbodi nents are

possi bltBermospiay pgnization source or other sources that can be used either alone or in
combination to provide a beam of an ionizing agent to a sample. In some instances, more
than a single source can be present in the mass spectrometer, and a user may select a desired
source. Suitable commercial source assemblies are commonly from PerkinElmer Health
Sciences, Inc., and such source assemblies can be used with the technology described herein
to facilitate alignment of a terminal lens with source components and to retain source
components in the housing of a source assembly.
[0068] In certain embodiments, the mass spectrometers described herein can be used in
tandem with another mass spectrometer or other instrument. Where tandem MS/MS is used,
at least one of the MS devices can be configured as described herein, e.g., including a
terminal lens with an alignment feature or a set of alignment features. One application of
tandem mass spectrometers is the identification of molecular ions and their fragments by
mass spectrometric analysis (MS and MS/MS, respectively). A tandem mass spectrometer
performs molecular ion identification by mass-selecting a precursor ion of interest in a first
stage, fragmenting the ion in a second stage, and mass-analyzing the fragment in a third
stage. Tandem MS/MS instruments can be, for example, sequential in space (for example,

consisting of a two quadrupole mass filters separated by a collision cell) or sequential in time

(for example, a single three-dimensional ion trap).
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1. A source assenbly conprising: a noveabl e conponent configured to
provi de an axi al force upon novenent in a first direction and rel ease the
axi al forwepo44mwvenent in a second direction; and PCT/US2610a5i896ar y

conponent coupled to the noveabl e conponent and configured to receive the

axial f fromthe noveabl e conponent, the s ona onent

conpri 4%@&“5“6&?%6 e ANt GSEH B (FMBEISIOE, h‘i‘éCi G%YS bR M3 ed to
provi depaciirRed @R el ibyd. f *rHé erhd Glfid %ﬁﬁ)'ma@é%@phs ei@hht@ﬂdé‘d%een%maagé%

chanmber "in a device upon the provision of e axial force fromthe noveabl e

g:orrponehfferentztypﬂ“ﬂqef slwomeat gaapbentid wices fthat] wsiera fiyidi ngv,\m g3, tiheids supeoaiticsl an
Ion SO

it on o S 56 B G EE i bl TG g B OB R R LRt S Rsn i

provi degrfohfaéilRfuid er@&a‘o?rzlph@ c%t})ﬁlabﬂél@étl/olﬁl@fﬂ@ﬁ%ﬂtothﬂ?@hrdr@itagﬂa @ht t he_
aneabIe component in the tirst direction. 4. The source assenbly of claim

3, in WancRParpe speees Hed fhnd aping shilderentil rp@rtéw@w opdinlytet hetheen fripabilche
fl rSt \C,l%ha Cetu{dhar'stﬁt? gﬁf}isagg 81“1%11?1%{1 ?f%%engg'in rat1 drafgurA(fl llﬁ‘sglsa?l luystrmne al m

S con e axial force

upon dap slessi ONFIG, ot hElermycﬁmbdm 900 b8 & ﬂund tlﬁlerr&aigﬁqﬁl J1©dyiphenags] tohe
axial force. 6. The source assenblg of claiml1, in which the noveable

conponeRtssiSBeoRIdE PR Ting b ehramatageapiyd 152| manbe ByRhsareddirig dfuifRleeads
on the jffatd PradHade RATRRIERbm the fluid chromatograph 910 to the mass spectrometer 920,

which typically is operating at a lower pressure than the pressure used by the fluid
chromatograph 910.

[0070] The couplers and source assemblies provided herein can be used with additional
devices that can benefit from rapid assembly and that use an ion source or an electron source.
Mlustrative devices include, but are not limited to, devices for ion implantation, e.g., those
used in semiconductor fabrication, which is typically used to manufacture of integrated
circuits (ICs) by implanting ions into silicon or GaAs wafers to form transistor junctions, and
to dope the well regions of the p-n junctions. Other suitable devices include those used for
molecular beam epitaxy, sputtering devices, ion channeling devices, processing devices for
the production of nanoparticles and nanostructures and other materials engineering processes
where ions or electrons are directed at a substrate. These and other uses will be recognized
by the person of ordinary skill in the art, given the benefit of this disclosure.

[0071] In certain embodiments, the moveable and stationary components can include one or
more internal couplers that are operative to maintain alignment of the slots in the moveable
and stationary components. For example, an internal pin on the stationary component can
couple to an internal hole on the moveable component to limit free rotation or movement of
the moveable component when the source assembly is not coupled to a device. In some
examples, the stationary component can include an internal spring loaded plunger that
couples to an internal detent in the moveable component to prevent free movement of the two
components relative to each other. The internal couplers can couple to each other through a
friction fit such that application of enough force to the moveable component will result in
decoupling of the internal couplers. In other configurations, a button or the like can be
depressed to decouple the coupled internal couplers and permit movement of the moveable

component relative to the stationary component.
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7. The source assenbly of claim1, in which the stationary conponent is
configured to remain stationary upon novenent of the noveabl e conponent to
provi de twe 2axi@h40borce. WO 2011/ 044409PCT/ US2010/ 051826T/UB2010/08188€UTr Ce
assenbly of claim1, in which the device conprises at |east one pin

confi gyr to receive a slot on the noveapl e conponent to position_.the

sour ceu[Qgg?ér%fS?‘”} F\X%I%esd%r\?ifi?é‘?ﬂ%eé. el (g ﬁﬁ’ﬁ%@eafg@é%ﬁo?leoﬁfm diperts of {f whi ch
the statdRBRIgY prRIBRNRMinconprises a slot configured to receive another pin
on the device to align the source assenbly in the device. 10. The source

assenbly of claim9, in which rotation of the noveabl e conponent is

operatipﬁgﬁﬂigrogige the axial force to the stationary conponent w t hout
substa4 fonal novenment of the stationary conponent. 11. The

sour ce [9gEAMM VIRfraGeaidiirde assémbiyi i€ flldshatedOr a0 €0, CORIEO RS durdeSasShtly gur ed
to provide the axial force that provides the substantially fluid tight sea

wi t houtbeingeinsgytedgntogaiyinstpynaeial0 i sBewhe I this gonfigprasionothe seuigs gasemIb)y %
ot Spb oGl Y SSRGS POTRITE Uk SR LW B BP R FAILLSEHD
methods of coupling a vacuum port to a source assembly may be used. To insert the source
assembly 4 into the vacuum chamber 9, the user holds the handle 3 and inserts the source into
the large bore of the guide block 2. The bore is sized and arranged to provide a close fit
between the handle 3 and the bore but not so close that there is substantial friction between
the handle surface and the bore during insertion. The close fit between the vacuum port 1 and
handle outside diameter and the guide block 2 inner diameter is operative to position the
source assembly 4 radially along the proper centerline in the instrument 30. Further insertion
of the source assembly 4 is restricted until guide block pins or bosses 15 and 20 pressed into
the guide block 2 are aligned with the slots in the handle 3 and vacuum port 1. Inadvertent
assembly in another angular position is prevented due to another set of guide block pins and
corresponding slots in the handle 3 and located at any other angle other than 180 degrees
relative to each other. Alignment of the slots of the source assembly 4 into the pins of the
guide block is facilitated through markings (not shown). The source assembly 4 is further
inserted for a predetermined length. These two slots are in alignment to complete the
insertion of the source 4 into the vacuum chamber 9. Once the source assembly 4 is
completely inserted in the axial direction, the seal 7 of the source assembly 4 is in contact
with the sealing face of the vacuum chamber 9. The user then rotates the handle 3 which acts
to compress a spring 8 applying an axial force on the vacuum port 1 against the vacuum
chamber sealing face. The vacuum port 1 is prevented from rotating by guide block pin 15.
The spring is pre-compressed by a shoulder screw 6, and it has detents that lock into the open
and closed position through two grooves in the handle 3 and a spring loaded plunger. The
handle 3 is rotated until it locks into or clicks into the detent and compresses the spring. To
remove the device, the user rotates the handle 3 in the opposite direction which retracts the
spring compression force of the vacuum port 1 against the sealing face of the vacuum
chamber 9. The vacuum port 1 is prevented from rotating by guide block pin 15. The guide
block pins 15 and 20 prevent removal of the source assembly 4 until both the handle cam

profile and the slot in the vacuum port 1 are aligned.
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13. The source assenbly of claim 12, in which the cam | ocking device is
coupled to the vacuum port through a spring-|oaded shaft. 14. The source
assenbl y wb 2011z214m023, i n which the instrument housi ng cecpriss@s/a18gui de
block with a detent to lock the camonce the camis rotated to provide the

axi al 15.. Th ource assenhl f claim 14 whi ch t he r unent
et 0BT cadiin AMPoR Ry s ST gty deseiacbine apd ol SR BBE L v e
the axiple Haaae8 1591113&6& MBCURAROIISt 13. Hhe J&@@gﬁu @ﬁa@sgéﬁémhyp%eﬂdlaw 15,

in which the stationary conponent is coupled to another pin on

i nst r urtegachetbei. nlj:iletawumeewmblmﬂermw@ into thhguide btqcmarfyh@mpomemusmgl ng

the circunfere |aI | iding. of th t he sl 17. The
sour ce SLELBT 560 Db TR i) Hindtg SatieB Bhslshot SREA 1 rore
than a iﬁgdﬂ@érﬁoﬂmygalblseatqﬂér@aae;sﬁmb@opﬂq@\éwﬂes,tthehaﬁm@B if Rted, whh moves

2011/ 044409PCT/ US2010/ 051896 18. The source assenbly of claim1, in which

t he souhepinabsdamg (heisiotdgdnn ngirceafarentise dirpefiontasd conples thesowegiagsembly nly a
single e n%%ﬁl%h Ol provide a substantially fluid tight seal between the source assembly and a

vacuum chamber of the instrument.

[0076] Example 2

[0077] The stationary component and moveable component may include one or more
components that couple them to each other at least for some period. For example, it may be
desirable to keep the moveable component and the stationary component aligned when the
source assembly is removed from the instrument for cleaning.

[0078] One configuration that retains alignment while permitting removal is shown in FIG.
12. The source assembly includes a moveable component 1210 and a stationary component
1220. Between the moveable component 1210 and the stationary component 1220 is a
plunger 1230 that is effective to align the moveable component 1210 and the stationary
component 1220. In operation, the plunger 1230 provides a resistive force between the
moveable component 1210 and the stationary component 1220, which assists in keeping the
slots aligned when the source assembly 1200 is outside of the device, e.g., when it is removed
for cleaning or prior to insertion into the instrument housing.

[0079] FIG. 13 shows a cross-section through the moveable component 1210 and the
stationary component 1220. The moveable component 1220 can include a detent 1240
configured to receive the plunger 1230. When the plunger 1230 is in the detent 1240, the
slots of the moveable component 1210 and the stationary component 1220 are aligned.
Coupling of the plunger 1230 to the detent 1240 acts to deter motion of the moveable
component 1210 with respect to the secondary component 1230 to ensure the slots of the
moveable and stationary component remain aligned when the source assembly 1200 is not
coupled to another device such as an instrument housing, for example.

[0080] When introducing elements of the examples disclosed herein, the articles "a,” “an,”
“the” and “said” are intended to mean that there are one or more of the elements. The terms

“comprising,” “including” and “having” are intended to be open-ended and mean that there

may be additional elements other than the listed elements. It will be recognized by the person
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19. The source assenbly of claim 18, in which the device conprises a set of
pins offset at an angle other than 180 degrees to permt insertion of the
source aswortbiwo4i499only a single orientation. 20. The PoUlUSe1a9sSBabl y of
claim19, in which the source assenbly conprises at |east one slot
positioned to receiv omthe t of pins 21.. A source assenbly
conpri s Qgdigary égﬁ lé‘rtﬁ%rﬁ 1&&%& @F‘EFQE83ﬁ]l%81??48“%&?@e”&§%%¥@?“€8“ Eeh

i nstr ungipRQWah BYinkQcRIn@¥d Qﬁs@stwtéatvﬁm {@lduY chinPbibntd ig mhe% edmpef ween the
source assenbly and a vacuum chanber in the instrunent housing upon

coupl i r{QO%ﬂf t Abhaghreegaiassperi, yxampltshend ersbodiments hhpeib¢engleagrbedmbenent  of

Locor orPiche SPuBuEa dnpfiieopifort O iTpdSe TR B 6 St ShibE e hihetldibie,

housi ngilsclc;’sare Tingr SOUK6Rs, aa®etiynOf mediitalond, ahd Maidnt g Pendisslosdd ent ed
on the instrunment hou5|pgisuch that the source assenbly will couple to the

i nst r urtBpttrabiaaainegtsi skampiisig embediernitarenossids.  The source assenbly of
claim 21, in which the coupler, upon rotation, is configured to provide the
substantially fluid tight seal w thout using any external fasteners. 25.
The source assenbly of claim2l1, in which the coupler is configured as a
camthat is constructed and arranged to provide the substantially fluid

ti ght seal between the source assenbly and the instrunment housi ng upon
rotation of the coupled coupler. 26. The source assenbly of claim21, in
whi ch the coupler conprises a set of slots.
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27. The source assenbly of claim26, in which the set of slots are
positioned offset such that the source assenbly can be coupled to the

i nstrumervohlougi4mgoi n a single orientation. WO PCT/US2010/051896

2011/ 044409PCT/ US2010/ 051896 28. The source assenbly of claim 21, in which
the instrunment housing conprises a(gﬂi e block configured to stop insertion
of the source assenbly. 29. The so ey senbly of claim28, in which the
gui de bl ock conprises a detent to | ock the source assenbly into place when
the coupler is rotated to provide the substantially fluid tight seal. 30.
The sour.ce as8enbicy agemblya¢am@ising:n whi ch the coupler is configured to
rotate around a Iongitg&inal axi s agd qggbg %ﬁ axial force to seal the
source assenbly tOMPHEPTLOHMAMEHSBEEured By Proyi(e Al Rial Loree dnaRdpOVeRient | i m
21, in whi chnblBstCRepli®! ardSreleadl thedki@rfors whonanélletrehhidta Losm disRsiom fir st
slot configured to couple to a guide pin on the instrunent housing, and in
which rotatidf of the handle is operative to axially bias the source
assenbly toward th er r fe. im21

o uhi ch ¢ he-sourt g RSN GRAERToupied s Moy ROME SEnBRRATRAY cBINSANE, T
provi de a subsdienthe akiayfditeuireintthegitbvadd cong@neiiQth@tstadionaly coposaitpl er in

| ess than five seconds frominsertion of the source assenbly in the,
i nstrument HOOYIHEEEFORITE CHrRIGT & DIAYRm e Sspecuyniparticpniigiedta pigkideseal .

a substantially fluid tight seal at a sealing face of a vacuum chamber in a device upon

the provision of the axial force from the moveable component.

2. The source assembly of claim 1, in which the source is an ion source or an electron
source.
3. The source assembly of claim 1, in which the moveable component is configured as

a rotatable component that provides the axial force to the stationary component upon rotation

of the moveable component in the first direction.

4. The source assembly of claim 3, in which the provided axial force is released upon

rotation from the first direction to the second direction.
5. The source assembly of claim 1, in which the moveable component is configured to
provide the axial force upon depression of the moveable component in the same direction as

the axial force.

6. The source assembly of claim 1, in which the moveable component is configured to

provide the axial force upon mating of threads on the stationary component.

7. The source assembly of claim 1, in which the stationary component is configured to

remain stationary upon movement of the moveable component to provide the axial force.
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33. The source assenbly of claim21, in which the coupler is configured as
a camwith a handle, the camis coupled to a vacuum port through a spring
| oaded cewbDentighadfop, the source assenbly conprising a hea3iusgowiozmsds and
arranged to couple to a bore of a guide block of the instrument housing,

the gui de bl ock t her |S|n a set of pins constructed and. arranged
cougl'e to f‘sﬁodffcelﬁﬁset‘ﬁﬁfgy\?g p‘(‘.&lr"ft’hl&}hg1 ﬁ%HCBFOWHrlieﬁét f?aﬁcﬂns Pit ' whi ch

l ns ert i QnfiQhrel REreREiNS alsith en &mn&e%ﬁe &Hﬂ)oﬁ&ﬁ&@ﬁb‘ﬁﬂén hekahikonsseibiynig handl e

provi des a substantially fluid tight seal between the vacuum port” and a

seal i ngh¢ deaceof t he vacuum chanber. 34. The source assenbly of claim 33,
in which the vacuum port is configured to remain substantially stationary
during rotation of the handle. 35. The source assenbly of claim33, in

whi ch tdhe canTheésouedfds@nitad of Slaiie 8 OpliacH fR sEtioRhi§EofRUh&R campaFMRIakIdtPON
rotation of the handle in an opposite direction. WO

2011/ 04enHgpet fUS2O Y0 ApBhggBn o e dericedo aligiethg sewrd pypegblycndhgdleyice. i n whi ch
the coupler is configured to rotate to provide the substantially fluid
tight seal between the source assenbly and a vacuum chanber while the

remai ndex of Thesoederaseendss efitlaim Deiailish &itaidnafaliymovaible corgponentrice
assenmbly of claim36, in which a pin on the instrument housing is
conf i guPEErtive eyide ke PdNEPEaL? ﬂ@fstfttlﬁéaréf&emp@n%%mpwl@@t&fml AaRorftlr i ng

rOtatlQHOQ%K%PQf&QQQJSEryC Jhe source assenbly of claim 37, further
conprising a slot on the couB?er that is configured to slldlngly engage

anot her pin of the instrunent housing during rotation of the coupler 39.
The source as enbl of cl

[ furtqﬁr onprising a detent o sl ot,
{he detlnt cohfd gUted<antts Skeiaie | AHONHER TR YeAL CpRBPRITGH contietred o
provide the ax1a1 force that provides the substantially fluid tight seal without the use of any

external fasteners.

12. The source assembly of claim 1, in which the moveable component is configured as

a cam locking device and the device is an instrument housing.

13. The source assembly of claim 12, in which the cam locking device is coupled to the

vacuum port through a spring-loaded shaft.

14. The source assembly of claim 13, in which the instrument housing comprises a

guide block with a detent to lock the cam once the cam is rotated to provide the axial force.

15. The source assembly of claim 14, in which the instrument housing comprises a pin

that slidingly engages a slot in the cam to provide the axial force to the vacuum port.
16. The source assembly of claim 15, in which the stationary component is coupled to
another pin on the instrument housing to prevent movement of the stationary component

during the circumferential sliding of the pin along the slot in the cam.

17. The source assembly of claim 1, in which the moveable component comprises more

than a single moveable component to provide the axial force.
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40. The source assenbly of claim 21, in which the coupler is configured as
a push button to provide the axial force upon a first push and to rel ease
t he axi alwbanué4wpon a second push. 41. A nethod of coRpITiUs018/0S1396 Ce
assenbly to a device, the nethod conprising: inserting the source assenbly
into a yacuum chanber of evi

t he e, an ealing the source
oson B0 o T R Bt Fini T s BHER e spuise AtomAR! © CRRRBEHLIA on ¢ he
insertqﬁs&@aﬁrﬁst@&%mliﬂohgacsqllxgqéeri&h@a&purce assenbly to the vacuum
chanber. 42. The nmethod of claim41l, further conprising performng the

sealing step without using any external fasteners. 43. The nmethod of claim

41, further c rising ratating.t .noveabl e canponent to prqvide the sea
et weer! % he ol waresanahing oL Pint A8 AT RE(EREBFO g 8 B S pifkortedP
2011/ 04440 QE@ b2 thhh/185 liggﬂées to permit insertion of the source assembly in only a single

orientation.

20. The source assembly of claim 19, in which the source assembly comprises at least

one slot positioned to receive a pin from the set of pins.

21. A source assembly comprising a coupler configured to couple the source assembly
to an instrument housing to provide a substantially fluid tight seal between the source
assembly and a vacuum chamber in the instrument housing upon coupling of the source

assembly to the instrument housing and movement of the coupled coupler.

22. The source assembly of claim 21, in which the coupler comprises a slot configured

to couple to a pin of the instrument housing.
23. The source assembly of claim 21, in which the pin is oriented on the instrument
housing such that the source assembly will couple to the instrument housing in a single

orientation.

24. The source assembly of claim 21, in which the coupler, upon rotation, is configured

to provide the substantially fluid tight seal without using any external fasteners.

25. The source assembly of claim 21, in which the coupler is configured as a cam that is
constructed and arranged to provide the substantially fluid tight seal between the source
assembly and the instrument housing upon rotation of the coupled coupler.

26. The source assembly of claim 21, in which the coupler comprises a set of slots.

27. The source assembly of claim 26, in which the set of slots are positioned offset such

that the source assembly can be coupled to the instrument housing in a single orientation.
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44. The nethod of claim43, further conprising rotating the noveable
conponent until a pin on an instrunment housing including the vacuum chanber
engages awOebemi44m a sl ot of the noveabl e conponent. #6T/Usb@oetshod of
claim4l, further conprising depressing a button on the noveabl e conponent

to provjde t seal bet e.s ce .assenbly and t he. vacuum chanber.
46. Thebmet holOIOUEICASH; YO%E]F 186%511 @F YEFPERUSHG LA on a

second dyid@,1b&k &ﬁlkl%ﬁl%@ t %P%%hlo%f\eﬁe%u}&easmwe assenbly to the vacuum
chanmber. 47. The nethod of claim4l, further conhprising configuring the

source assenbly with a statlonary conponent coupled to the noveabl e

cear 10 seal Mt toicb Y RECORE dtrh SHETLEr AHiBA R emaRce ot S0 Foveal o

conpongpék the 48urcd A emBiyiach ﬂﬁce&bl@dnﬁhé%uﬂléﬂl& Reite€ prol Rk Mgk §®BGIGIR Ng t he
noveabl e conponent as a camw th a handle, and providing the seal upon

rot at i dHigfig %@ahandle of the cam 49. The nethod of claim41, further
conpri sing engagi ng threads on the noveabl e conponent with threads on a
devi ce including the vacuum chanber to provide the seal. 50. The nethod of
clai m 40, furThefoueenBsdnshlngf clalmpli ng whidistheBolipler ivoviefadiral @wadpenent W th
hol es on a devi ce jncluding the vacuum chanber to provide the seal 51. A
mass spENdorengifudindaris §P%@P%l%6@¥@bf%%est@ﬁﬁ¢l>ﬁh%w a$peipPlY te igpigum

confi gyfedpto couple the source assenbly to an instrument housing of the
nmass spectrometer to provide a substantially fluid tight seal between the
source assenbly and a vacuun1chanber in the instrunent housi ng upon

coupling of ‘the source asgenbly. g, the Lasprument housing and foverent of
comprises a first slot configured to couple to a guide pin on the instrument housing, and in
which rotation of the handle is operative to axially bias the source assembly toward the

vacuum chamber.

32. The source assembly of claim 21, in which the source assembly is configured to
couple to the vacuum port to provide a substantially fluid tight seal upon rotation of the
coupler in less than five seconds from insertion of the source assembly in the instrument

housing to the provision of the substantially fluid tight seal.

33. The source assembly of claim 21, in which the coupler is configured as a cam with a
handle, the cam is coupled to a vacuum port through a spring loaded center shaft, the source
assembly comprising a housing sized and arranged to couple to a bore of a guide block of the
instrument housing, the guide block further comprising a set of pins constructed and arranged
to couple to a slot in the vacuum port and a slot in the handle, in which insertion of the pins
into the slots and subsequent rotation of the handle provides a substantially fluid tight seal

between the vacuum port and a sealing face of the vacuum chamber.

34. The source assembly of claim 33, in which the vacuum port is configured to remain

substantially stationary during rotation of the handle.

35. The source assembly of claim 33, in which the cam is configured to decouple the

coupled source assembly upon rotation of the handle in an opposite direction.
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52. The mass spectroneter of claim51, in which the source assenbly

conpri ses a noveabl e conponent configured to provide an axial force upon
novenment WO aifa4u®p direction and rel ease the axial for®eTasonomdsesrent in
a second direction and a stationary conponent coupled to the noveabl e
conponent and configured to receive the axial force fromthe WO

2011/ 044409PCT/ US2010/ 051896 noveabl e conponent, the stationary conponent
conpri sjgNg a PRUnEceCRLHMIR o?&aﬁn!@QHHﬂh@P&kcoﬁﬁ&n!%&ﬂﬂﬁh&ﬁb&o&&ﬂ%'gured to
provide the substantially fluid tight seal at a sealing face of a vacuum
chanberproyide the subgartiahy dtuidhogigisea bofweaehéhassiscesiyembip ped e vaapponchander
provi si gn Ofe the.a Iﬁ% force fro he noveggle conponent. 53. The nmass
spect r onEePe SFandsr gfsoPWeﬂﬁ$ Xﬁ@RWﬁf BY'&Yconponent is configured to
provi de the axial force upon depression of the noveabl e conponent in the
same direction as the axial force. 54. The mass spectroneter of claim52,
i n whi -t he Henarieasgamp aealain 36.danthiguz pig anghe msyra@enthoasiagial force
upon t he

dovt co.tonBBurehyd RBIAE RS oTRLRBCE aREBRAGHlantt! ol BRES 8k er o
conf i guoeaplet.0o provi de the axial force wi thout using external fasteners.

56. The mass spectroneter of claim51, in which the coupler is configured
as a camwith a handle, the camis coupled to a vacuum port through a
spring ade r r kng sized
and ar rjagggedd?%@%ggg% %%ﬁlaogglrggﬁg fﬁﬁhﬁﬁ{%%g%o%@ dtn?l&ééq?OLQJtlér}Sf.frr%rllgt1

housi ngonfipeed to delidl pekgafganhdtber @o mf)thesnstglmaens bousdfg qiring rotafish plihted and
arranged to couple to a slot in the vacuumport and a slot in the handle,
in whi (9"Pl§Sertion of the pins into the slots and subsequent rotation of
the handl e provides the substantially fluid tight seal between the vacuum

port and a sealing face of the vacuum chanber
39. The source assembly of claim 38, further comprising a detent on the slot, the detent

configured to lock the another pin into position.

40. The source assembly of claim 21, in which the coupler is configured as a push
button to provide the axial force upon a first push and to release the axial force upon a second

push.

41. A method of coupling a source assembly to a device, the method comprising:
inserting the source assembly into a vacuum chamber of the device; and
sealing the source assembly to the vacuum chamber by movement of a

moveable component on the inserted source assembly to couple the source assembly to the

vacuum chamber.

42. The method of claim 41, further comprising performing the sealing step without

using any external fasteners.

43. The method of claim 41, further comprising rotating the moveable component to

provide the seal between the source assembly and the vacuum chamber.
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57. The mass spectroneter of claim56, in which the vacuum port is
configured to remain substantially stationary during rotation of the

handl e. W0.20Tlig4498ss spectrometer of claimb51l, in whi cRCTHS2610051306
assenbly is an ion source. 59. The nass spectrometer of claim51, in which

the i h t of ffset I t
than 160- degr BESTEBORGF AL e arbrisHIBF SURGOBB0F s HewBHRy PRI L
si ngl e ih %Htaﬁtlﬁs‘ﬁﬁlmem&g iRAA4AY WJaM%@A&E&%%@ d&g-am?enmﬁ slot of

spectroneter of claim51, further conprising a hr omat ogr aphy system
f1ui di ch¢ mpveablgpta@dpanent he nmass spect roneter.

45. The method of claim 41, further comprising depressing a button on the moveable

component to provide the seal between the source assembly and the vacuum chamber.

46. The method of claim 45, further comprising depressing the button a second time to

release the seal between the source assembly to the vacuum chamber.

47. The method of claim 41, further comprising configuring the source assembly with a
stationary component coupled to the moveable component, the stationary component
comprising a vacuum port configured to seal to a sealing face of the vacuum chamber upon

movement of the moveable component.

48. The method of claim 47, further comprising configuring the moveable component

as a cam with a handle, and providing the seal upon rotation of the handle of the cam.

49. The method of claim 41, further comprising engaging threads on the moveable

component with threads on a device including the vacuum chamber to provide the seal.

50. The method of claim 41, further comprising coupling pins on the moveable

component with holes on a device including the vacuum chamber to provide the seal.

51. A mass spectrometer comprising a source assembly comprising a coupler
configured to couple the source assembly to an instrument housing of the mass spectrometer
to provide a substantially fluid tight seal between the source assembly and a vacuum chamber
in the instrument housing upon coupling of the source assembly to the instrument housing

and movement of the coupled coupler.

52. The mass spectrometer of claim 51, in which the source assembly comprises a
moveable component configured to provide an axial force upon movement in a first direction
and release the axial force upon movement in a second direction and a stationary component

coupled to the moveable component and configured to receive the axial force from the
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moveable component, the stationary component comprising a source coupled to a vacuum
port, the vacuum port configured to provide the substantially fluid tight seal at a sealing face
of a vacuum chamber in the instrument housing of the mass spectrometer upon the provision

of the axial force from the moveable component.

53. The mass spectrometer of claim 52, in which the moveable component is configured
to provide the axial force upon depression of the moveable component in the same direction

as the axial force.

54. The mass spectrometer of claim 52, in which the moveable component is configured
to provide the axial force upon mating of threads on the moveable component with threads on

the device.

55. The mass spectrometer of claim 51, in which the coupler is configured to provide

the axial force without using external fasteners.

56. The mass spectrometer of claim 51, in which the coupler is configured as a cam
with a handle, the cam is coupled to a vacuum port through a spring loaded center shaft, the
source assembly comprising a housing sized and arranged to couple to a bore of a guide block
of the instrument housing, the guide block further comprising a set of pins constructed and
arranged to couple to a slot in the vacuum port and a slot in the handle, in which insertion of
the pins into the slots and subsequent rotation of the handle provides the substantially fluid

tight seal between the vacuum port and a sealing face of the vacuum chamber.

57. The mass spectrometer of claim 56, in which the vacuum port is configured to

remain substantially stationary during rotation of the handle.

38. The mass spectrometer of claim 51, in which the source assembly is an ion source.

59. The mass spectrometer of claim 51, in which the instrument housing comprises a set

of pins offset at an angle other than 180 degrees to permit insertion of the source assembly in

only a single orientation.
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60. The mass spectrometer of claim 51, further comprising a fluid chromatography

system fluidically coupled to the mass spectrometer.
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