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CLAIMS:

1. A device configured to convert or amplify a particle, the conversion or amplification

being reliant on the impact of a particle on a surface of the device causing the emission of one or5

more secondary electrons from the same surface, wherein the device is a conversion dynode or

an amplification dynode or a microchannel wafer or a microchannel plate configured to operate

in reflection mode comprising a carbon-based layer capable of secondary electron emission upon

impact of a particle, and wherein the carbon-based layer is doped to confer or increase

conductivity and wherein the carbon-based layer has a polycrystalline structure with the majority10

of grains falling within the range of 1 µm to 20 µm and terminated carbon atoms.

2. The device of claim 1, wherein the carbon-based layer is a diamond layer or a diamond-

like carbon layer.

15

3. The device of claim 1 or claim 2, wherein the dopant is boron.

4. The device of any one of claims 1 to 3, wherein the carbon-based layer has a crystalline

structure.

20

5. The device of any one of claims 1 to 4, wherein the carbon-based layer has a minimum

thickness to provide for a required secondary electron yield.

6. The device of any one of claims 1 to 5, wherein the carbon-based layer has a thickness of

less and about 5 nm, or less than about 1 nm, or between about 1 nm and about 500 nm, or25

between about 1 nm and about 100 nm.

7. The device of any one of claims 1 to 6, wherein the terminated carbon atoms increases

the negative electron affinity the terminated carbon atoms.

30

8. The device of any one of claims 1 to 7, wherein the termination is hydrogen termination.
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9. The device of any one of claims 1 to 8, wherein the substrate is a metal.

10. The device of claim 9, wherein the metal is a transition metal.

11. The device of claim 10, wherein the transition metal is a second row or third row5

transition metal.

12. The device of claim 11, wherein the second row transition metal is molybdenum, or the

third row transition metal is tungsten.

10

13. The device of any one of claims 1 to 12,wherein the device provides a secondary electron

yield of at least 5 electrons for incident energies of at least about 200 eV with secondary electron

yield increasing over incident energies between about 200 eV and about 600 eV.

14. An ion detector, electron multiplier, or photomultiplier comprising the device of any one15

of claims 1 to 13.

15. A mass spectrometer comprising the device of any one of claims 1 to 13.


