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Elements of TOF Analyzer

lon production

— MALDI

Time focusing to reduce effect of initial position and initial
velocity

— Delayed extraction

— Simultaneous space and velocity focusing (SimulTOF)

lon optics for efficient ion transmission of ions of interest and
mass gate and filtering to remove ion noise

Detector for efficient detection of broad range of masses with
fast response



Elements of TOF Analyzer

lon production
— MALDI 5 kHz operation

Time focusing to reduce effect of initial position and initial
velocity
—=Petayedextraction

— Simultaneous space and velocity focusing (SimulTOF)

lon optics for efficient ion transmission of ions of interest and
mass gate and filtering to remove ion noise

Detector for efficient detection of broad range of masses with
fast response

— Destroy the myth that high mass singly charged ions cannot be
detected by conventional detectors

Note: All data presented are “raw” directly from the digitizer.
No data processing, smoothing, or baseline correction has been employed.
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Delayed extraction. The distance to the velocity focus D, is always greater
than the distance to the space focus D,, and if the difference is small the
velocity spread dv/v is large. As a result it is not possible to obtain high mass
resolution over a broad range with a linear analyzer, but refocusing with

a two-field mirror can yield high resolution over a broad range.
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SimulTOF focusing: The velocity focus D, is adjusted by varying the amplitude

of the accelerating pulse V, and the space focus D, by adjusting the voltage

ratio y, allowing simultaneous space and velocity focusing to be achieved.
Moreover, if D, is greater than d,y then the velocity spread is reduced. Thus

high resolution over a broad range is possible for a linear analyzer and it provides
a preferred first stage for a reflecting analyzer or a tandem TOF-TOF.
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SimulTOF Linear @10 kV -- Higher Resolving Power than the old XL Reflector



Typical single ion pulse

Photonis detector with fast scintillator
See Ritzau Poster THP 564 for more info I e
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Spectrum of a-cyano matrix dimer measured in SimulTOF 100 Linear MALDI-TOF
At 15 kV energy using Photonis fast hybrid detector



— Group:] Spot:203 Shots:1 Peaks:136

G e sl

v
963.7961 %
R:1880
3 10422854 1;29?9'2850 i A
R:2626 ‘ I
o ;
1 Shot 16729210
R:3110 ! i ~20 OOO .
1043.2609 112086053 | ) 1ons
bea340s  R31M R:2830 f
2 R:2061 16737523 | d d
R:7475 ‘ eteCte
£ 4y I
S ; |
1965.55%6 13516619 1 ,
R:4125 RA768
1 |
q 1044,2856 17265617 ‘
R:23719 10970041 15709038 R:3603 [ T
10160353 | R2491 13226455 P2 17820422 q 1
R:2725 R:2690 1404 6807 R:3607 | \
R:2615 U ; \a
/ ot A
g A ’ e
pi1 n bE; 2 5 % bJ] 8 bl I M M I3 1% 05 0B 03 05 B 0% I
Microseconds ﬁ Wiroseconds
— Group:] Spot:203 Shots:10 Peaks:85 G S8 sl Pt
v
24 9637018 1
R2165 1042.2379 4
= R2820 12066228 i
. = 10 shots ;
1297.6371 1672.8278
18 0546383 R:2621 R:3404
R:2172 by
e 0643064
: 1296.8458 B
14 R:2200 R:6960 i
"
!é " 6748189 gL
S R:3574 31
q i
2085176 [1675.0292 1
s R:2427 R:7165 i
o 13506621 1726.5105 4
: 1096.0976 R:3102 R:3170 I
10168673 | 1903 B
0.4 R:2114 .
0.2 ]
Y I
2 2 24 %5 % 27 % 2 T4 OTM JM 0§ IN O DM DR DN IS I3 TR UE
Microseconds Wieosconds

Mixture of peptide standards, 100 femtomole/uL, 2.5 mm spot

Laser spot ca. 50 um, fluence 1.3x threshold, 0.4 attomole/spot=240,000 molecules
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as function of laser fluence
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Spectrum of BSA in Sinapinic acid matrix measured in SimulTOF 100 Linear MALDI-TOF
at 20 kV energy using Photonis fast hybrid detector with channel plate at ground potential
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Spectrum of IgG in Sinapinic acid matrix measured in SimulTOF 100 Linear MALDI-TOF
at 20 kV energy using Photonis fast hybrid detector with channel plate at ground potential
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200 Combo Reflector Mode, 100 femtomole peptide standards in a-cyano matrix
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Conclusions

SimulTOF focusing provides high resolving power over broad range in
linear analyzer

Combination with high performance gridless ion optics and hybrid
detector provides very high efficiency for ion transmission and detection
for both small molecules and proteins

Combination with two-stage ion mirror provides resolving power
comparable to delayed extraction but with higher sensitivity

Provides efficient first stage for Tandem TOF with both PSD and CID
fragmentation
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