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An Efficient Pressure Reduction Interface
Based on a Miniature Quadrupole lon Guide
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Conclusions

Within a mass spectrometer ions What we want to have Pressure interface with hole and lenses Pressure interface with capillary and ion guide » Two capillaries with interstage

Infroduction Principles of Pressure Reduction Interfaces

have to pass through regions of pumping provide an effective
different pressures e.g., high <> barrier for neutrals
» Effective capillary radius of

pressure regions (atmospheric
down to 102 mbar) for ionization, DO NOT
cooling or fragmentation and low s S \ 0.8 mm
pressure regions (down fo 101 ENTER * Pressure reduction of
mbar) for mass analysis. The - mass dependent 4% 10.5 for NO
interface between these regions - energy dependent . /. -0 for
° - low acceptance angle . 2.4* 10-4 for He
should block the neutral for neutrals for ions P S . Effects of a capillary (top) and a capillary with ion guide
components (e.g., buffer gas). For . . . .
(bottom) on ions and  lon fransfter with high efficiency

the ions a high transparency within
the mass range of interest and a
conftrolled transfer without
velocity/mass dispersion is often lon Transfer
required. For the conception of
mMass spectrometers such pressure -
interfaces should be available as COpI”OI’y formea by quodrupo\e

building blocks which integrate the rods | shift direction

(> 50%) by quadrupole wave
guide

» Redlization by planar

Shift pattern : Shift performance : | | technologies
: '« Jons do not hit the capillary

T E = " ® i walls because of quadrupole

required mechanical and electrical Final Desian
parts in a compact and robust - B K B R R § g
design. » Transfer along the capillary by
S HEENNNN traveling potential well f\
otential N o0
Methods Hight e - | ——
« Qudrupole radius: 0.8mm
R s
Effective barriers for nevutral || e e b Teleniel o T | .
| ¢ : > (@)
particles can be provided by thin od " th 4 o | franster efficiency: > 50%
long capillaries with high aspect segmented rods with : - PENOdIC PATISn Wi PNASES i - top: shift signal
ratio, but these devices block ions, : . | - bhase periods: adjustable i left pulse: ,,smooth" shiff
too. On the other hand well * RF quodru.pole. fleld.m xy—plone | o0 s TC? 200 “S. . right pulse: ,,abrupt" shift
known solutions for a guided ion * Transport field in z direction , - potential wells: adjustable 1V to 5V , - bottom: output charge

transfer like lon funnels or
multipole ion guides are not a

good barrier for neutral particles. Barrier for Neutrals
To fulfill both tasks we present a Experimental setup § Model of pressure interface i Results
new sealed miniature quadrupole : :
: . : quadrupole _
lon guide. The sealed inner part rods Interstage pumping
between the quadrupole rods _sealings ‘ L 1 R
. . ‘ ! Cap1 Cap2 : ' |
works as a capillary with low . B 53 .
i ( ) ' Pin— ? —1 Pout Leapr = 3.9« 10° mM°/s : * teen
Trgngpgrency for neutrals, while | ou —17.105 3/ | L EE e . s i
the quadrupole fields in ~CAP2 — 17 m=/s : |
AN Wi - Liots = 1.16+ 107 m3/s A N - ya —
combination with travelling » slofs 5 18 | | | :
potential wells guide the ions with L siots Leump  Loump - 67 . 10_3 m3/s (No) £
hlgh effICIGHCy. capillary 1 slot Capi”ary 2 O l -puUMpP — 58 * ] O m /S (He) i ST IO ............................. . ........................... ............................. .......................... _
p = | : .
For SmO” dicme-l-ers -I-he reolizg-l-ion pout _l_ os5F T ________________________________________________________________________________________________________________
of such a system s a -

technological challenge for
which we present new solutions
based on planar technologies.

pOUT/piﬂ — 7.6 % ]O-5 fOI’ N2 E 8 é 1;0 pm[lif’bar] 2;'3 2;5 30
O /P = 2.4 .104 for He

interstage
pumping




