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Experimental goals:

Off-line optimization of MR ToF MS ion beam optics

How & what:

Electrode voltage calibration 

Setup configuration improvement
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Ion injection into MR ToF MS

Ion capture by lift drop

Ions stored for multiple
revolutions

Ion ejection by lift rise
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Continue iterative
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Backup slides

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.



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. 



Backup slides

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



Backup slides

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

Pulsing electrode

Pulsing:

• 1Khz frequency

• 0.999 duty cycle

• 1µs long pulses



Backup slides

1. CC power supply; 

2. Thermionic emission ion 

source and ion gun; 

3. High voltage switch for the 

injection 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. 

The setup electrical schematic - no iris



Backup slides

The time-of-flight spectra of the ion source: a) and b) are separated by a few hours

a) b)



Backup slides

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.



Backup slides

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

1. Ion gun and source; 

2. Added mirror lens;

3. Added steering electrodes; 

4. Injection steering switch; 

5. Iris with aperture adjustment arm; 

6. Steering electrodes (injection side); 

7. Mirror lens (injection side);

8. Grounded sections;

9. MR ToF MS mirror electrodes 

(injection side); 

10. Deflector lenses; 

11. Drift tube; 

12. Drift tube switch. 

The MR ToF MS electrodes - with iris



Backup slides

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. 

The setup electrical schematic - iris included



Backup slides

The storage time, count rate, mass resolving power and transmission efficiency for the setup with no iris



Backup slides

The storage time, count rate, mass resolving power and transmission efficiency for the setup with the iris


