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* MR ToF MS ion beam optics optimized Addition of ring ion guide

- currently in construction -
« Pulsing with iris — better solution
 Up to 20 revolutions

 Resolution needed for
 Resolution increased: iIsobaric separation

~712 (no iris) =P ~49 197 (iris) =—————————) > 100,000

K. Blaum, “High-accuracy mass spectrometry with stored ions,” Physics Reports, vol. 425, no. 1, pp. 1-78, 2006. 22
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>

Ejection

1. 2. 3. 10. 11. 10. 3. 12. 13.
l | C
>
Injection
L

s 711

4. 5. 6.7.8.9

g

e

9.8. 7. 6. 5. 4.

The electrodes of the MR ToF MS: 1. Steering electrodes; 2. Mirror lens; 3. Grounded
sections; 4. Mirror 6 (M6); 5. Mirror 5 (M5); 6. Mirror 4 (M4); 7. Mirror 3 (M3); 8. Mirror 2 (M2);
9. Mirror 1 (M1); 10. Deflector lenses; 11. Drift tube; 12. Mirror lens; 13. Steering electrodes;

14. Drift tube switch; 15. Injection steering switch.
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Backup slides

The setup pumping schematic: 1. The injection region, housing the ion source; 2. The
HIPACE 700 H turbopump used for high vacuum; 3. The HISCROLL 18 scroll prepump, used
for partial vacuum; 4. The ejection region, housing the detector; 5. The MR ToF MS region; 6.

The Bayard—Alpert PBR 260 hot cathode ionization vacuum gauge.
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Backup slides

lon source
(~3kV)

y &l .
A

lon extractor (~2.6kV)_/
lon lens (~2.4kV)—/

== /J;ES'
lon Iens Exn

A
Mounting ports L”-E’Ef" (~2.4kV) aperture (0V)

Alumina support

lon source lon extractor

Exit aperture (0V) (~3kV) (~2.6kV)

The ion gun technical drawing (left), and electrode cross-section (right)
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Backup slides

Pulsing electrode

-\
\./

Cross-section of steering lens: Four steering electrodes S1-S4

/Pulsing: \

 1Khz frequency

* 0.999 duty cycle

 1pus long pulses

\_ J
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Backup slides

ccC power | 1. 1. CC power supply;

2.
| H_v 3 2. Thermionic emission ion

source and ion gun;

3. High voltage switch for the

injection steering electrode S1;
4. TTL line driver;

ik bl 3. () BE 5. MCS6A unit;
3. UUELLE T 2. 10 6. High voltage switch for the
- drift tube lift voltage;
e 8. 7. Computer;
> [ "‘H':‘H_Tim\ g i 8. Multi-channel high voltage
START — R <Top (HV) module;
9. MCP detector;
The setup electrical schematic - no iris 10. MCP detector stand of

adjustable height.



Counts

Backup slides

university of faculty of science
/ gronin gen / and engineering

260
240
220

5 K
- Cs
“' Na Rb |

Counts

0 1000 2000 3000 4000 5000 6000 7000 B000 E 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
- -
Channel number Channel number

a) b)

The time-of-flight spectra of the ion source: a) and b) are separated by a few hours
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Tried storage times for one revolution - no iris

—— sequence of tried storage times
e measurements

13.01

=
N
9y}

=
N
o

=
-
(93

=
=
o

=
o
(9]

Count rate (counts/s)

o
=2
o

O
Ul

35 36 37 38 39 40
Storage time (us)
The ion count rates for the tried storage times for one revolution. These were

performed in the setup configuration without the iris. For ease of readability, the
measurements (in blue) were connected by a fine grey line.
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Backup slides

Counts g H ik 6

O = = NN W We o

—_
(=2}

Voltage
trial

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500

-

Channel number

The time-of-flight spectra corresponding to the [0V, 1500V] voltage range in 100V steps, for
the optimization of the lift voltage. A trend in the number of counts can be inferred from the
change in peak heights for varying set voltages.



Backup slides

university of faculty of science
groningen / and engineering

3. 6. 7. 8. 10. 11.

The MR ToF MS electrodes - with iris

. lon gun and source;

. Added mirror lens;

. Added steering electrodes;

. Injection steering switch;

. Iris with aperture adjustment arm;

. Steering electrodes (injection side);
. Mirror lens (injection side);

. Grounded sections;

© 00 N OO O A~ W DN =

. MR ToF MS mirror electrodes
(injection side);

10. Deflector lenses;

11. Drift tube;

12. Drift tube switch.
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CC power

2. HV
|
™ |
4.,
HV 10
TTL line driver '
5. | =\ v
» MCS6A |«
START STOP

The setup electrical schematic - iris included

1. CC power supply;

2. Thermionic emission ion
source and ion gun;

3. High voltage switch for the
added steering electrode S1;
4. TTL line driver;

5. MCS6A unit;

6. High voltage switch for the
drift tube lift voltage;

7. Computer;

8. Multi-channel high voltage
(HV) module;

9. MCP detector;

10. MCP detector stand of
adjustable height.
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The storage time, count rate, mass resolving power and transmission efficiency for the setup with no iris

Mass resolution

Efficiency (%)

Count rate (counts/s)

Number of revolutions | Storage time (ps)
0 0+£0.5 66.8+0.6 10.040.6 100 +2
1 370.56 4.2:40.2 66110 6.3 £0.3
2 7840.5 1.5040.05 126+23 2.25 £0.08
6 23040.5 0.51£0.05 TL2E2TT 0.76 £0.08
10 36610.5 0.37£0.03 15349 0.55 £0.05
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The storage time, count rate, mass resolving power and transmission efficiency for the setup with the iris

Number of revolutions | Storage time (ps) | Count rate (counts/s) | Mass resolution | Efficiency (%)
0 0+0.5 6.3+0.3 13-+0.2 100£6
1 36.84+0.05 2.3+0.2 329452 3743
2 73.7H0.05 3.74+0.2 1059480 60+4
3 11040.5 1702 397452 26+3
4 14840.5 2.5+0.2 592459 40+3
5 19140.5 0.72+0.09 9294174 1142
6 22640.5 1.340.2 1192+166 20+£2
8 307+0.5 0.9£0.1 34384536 1442
10 38340.5 0.87£0.1 54844121 1442
20 776+0.5 0.28+0.06 49197+7808 441




