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WP1 - Development & Application of HAB Novel Reactions with Hydrogen Atoms

Hydrogen Attachment/Abstraction Dissociation (HAD)
[M+nH]"*+ He ——>  [M+(n+1)H]™ —> fragments (N-C,) ~/?

Electron meta-lonization / Hydrogen Attachment / Electron Capture
[M+nH]n+ + e-fast [M+nH](n+1)+' + e-fast + e-slow /

[MANHIET D™ 4 He  —> [M+(n+1)H]Ow* .2

[M+(n+1)H]D+ + e~ —> [M+(n+1)H]"*D** —>  fragments ...?

slow

Coulomb Explosion Dissociation (CED)
[M+nH]n+ + e-fast [M+nH](n+>2)+. + e-fast + >2e-slow




WP1 - Development & Application of HAB Thermal Hydrogen Atom Source vl

Hydrogen atom attachment to ECD z radical fragment ions
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Di Stefano LH, Papanastasiou D, Zubarev RA. J Am Chem Soc. 2018, 140(2) 531-533



WP1 - Development & Application of HAB
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Thermal Hydrogen Atom Source v2
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WP1 - Development & Application of HAB

300

951.495
z=?
951.422 (1} 951 644
z=13 =13
[M+13H]13*
951.719
951.347
0x Hz z=13 z=13
gas pulses 951.796
z=13
951.271
=13 051.873
z=13
951.950
=y =13
il M
e AL AU R R 240184
9500 9505 9510 9510517269520 9525  953.0 9585 zsasno
: z=13 miz |
! s e
[M:+ 15 H] 13+ 51650 951,580 200 !
1 z=13 = 1
1
| 951.496 951987 |
: =13
15)q H2 z=13 = :
1
gasipulses 952.035 !
! 951.419 2213 i
' 7713 '
! 951.341 952.111 '
| z=13 z=13 |
I 951.264 i
i 213 052.188 i
! 2213 I
' 952.649 !
: z=13 '
1 1
1 1
sl Ll |
el f&MWw\ IR ANy e
9500 9505 9510 9515 9520 9525 9530 9535  954.0

mz

Thermal Hydrogen Atom Source v2

Hydrogen Atom Attachment to Cytochrome-c
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WP1 - Development & Application of HAB Thermal Hydrogen Atom Source v3

Tantalum Cavity
(0.d.=1.02mm, i.d.=0.86mm)

Tungsten tube
(0.d.=2.5mm, i.d.=1.9mm)




WP1 - Development & Application of HAB Thermal Hydrogen Atom Source v3




WP1 - Development & Application of HAB T3.1 — design of hyperthermal H atom gun
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2) Faraday cap connected to electrometer (stopping curve experiments)



WP1 - Development & Application of HAB T3.1 — design of hyperthermal H atom gun
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RGA (torr)

WP1 - Development & Application of HAB

continuous mode of operation
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T3.1 — design of hyperthermal H atom gun

Derivative H+ RGA pressure

stopping curve experiments
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WP1 - Development & Application of HAB
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T3.1 — design of hyperthermal H atom gun
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Integrated into the Omnitrap platform




Integrated into the Omnitrap platform
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Integrated into the Omnitrap platform

Excluding Neutralization Surface



WP1 - Development & Application of HAB T3.2 — construction

Pulsed hyperthermal H atom source assembled

Electronics testing & debugging finalized

Experiments are underway...




