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Espectroscopia de ions
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Avaliagao da taxa de dissociagdo em fungao
do comprimento de onda do foton gera uma
medida indireta da absorcao dos fotons

Faixas espectrais (e fontes de radiacao)
diferentes podem ser utilizadas, com
mecanismos diferentes:

- IR, UV, UV de vacuo
Em técnicas diversas:

- Dupla ressonancia }IR-IR), FRET, fotons em
faixas espectrais diterentes (UV-IR, UV-IR?)

Fontes diversas:

- OPO/OPA, FEL, Sincrotron (sobretudo para
PEPICO)
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Espectroscopia de ions — IRMPD
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Fontes de radiacao para IRMPD

1

Laser system Type Range/cm Peak power Energy per second/J
CO, Gas discharge 925-1085 515 W 5-15

CcO Gas discharge 1600-1900 1-10 W 1-10

FELIX Free electron laser 5002000 10 MW 0.1-0.6 (10 Hz)
CLIO Free electron laser 6002500 20 MW <0.6 (25 Hz)
OPO/A Non-linear optics  2500-4000 0.52 MW  0.06-0.1 (10 Hz)
OPO/A Non-linear optics 25004000 50-100 mW 0.05-0.1

FELIX and CLIO abrem chamadas semestrais
“Novo” FEL: FHI —2013!

Polfer, N. C. Chem. Soc. Rev. 2011, 40, 2211-2221.



Free electron laser - FEL
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Feixe de elétrons

600 - 2000 cm'™

Quim. Nova, Vol. 43, No. 8, 1125-1137, 2020 http://dx.doi.org/10.21577/0100-4042.20170582



e- beam Brewster

Clio -

dump coupling plate

FEL mirror

Franca

users line

nostics room

-

—
O
13g

o

(hole coupling)

FEL d

Energy

selecting slit

Quadrupoles

3 GHz

buncher

500 MHz
pre-buncher

http://clio.lcp.u-psud.fr/clio_eng/accel.html




Felix - Holanda

FELIX-1: 30 - 150 ym

FELIX-2:3 -45 ym
FLARE ; 100 - 1500 ym




FHI-FEL - Alemanha

Isochronous Bends

Diagnostic
Beam

STI Optronics
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Commiissioning Status of the Fritz Haber I;iétitute THz FEL
Conference Paper Jan 2011, Proceedings of IPAC2011, San Sebastian, Spain



https://www.researchgate.net/publication/265049458_Commissioning_Status_of_the_Fritz_Haber_Institute_THz_FEL
https://www.researchgate.net/publication/265049458_Commissioning_Status_of_the_Fritz_Haber_Institute_THz_FEL
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W. Koechner, “Solid-State Laser Engineering,” Springer Science, New York, NY, 2006.
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Acoplamento fisico das fontes de radiacao

OPO/OPA CO,
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Quim. Nova, Vol. 43, No. 8, 1125-1137, 2020 http://dx.doi.org/10.21577/0100-4042.20170582
Penna, T. C. et. al. Rapid Commun. Mass Spectrom. 2020, 34 (e8635).



Sincronizacao e pulsacao dos lasers
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Modified AmaZon SL - 3D ion trap

Transfer Capillary Octopole
to Vacuum lon Guide

Soft lon Generation Dual lon Funnel to
from Solution (ESI) Collect and Transmit

Modified lon Trap

Chemical lonization for
Proton Transfer/Electron
Transfer Reagent

Hamlow, L. A. et. al. J. Am. Soc. Mass Spectrom. 2018, 29 (11), 2125-2137.
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FELIX —acoplamento com FT-ICR

FTICR-MS




Técnicas alternativas para aquisicao de espectros IR
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Lecture Notes In Chemistry 83 Laser Photodissociation and Spectroscopy of Mass-Separated
Biomolecular lons;Polfer, N. C., Dugourd, P., Eds.; Springer International Publishing, 2013.
https://doi.org/10.1007/978-3-319-01252-0.



Espectroscopia de pré-dissociacao criogénica
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Acoplamento com instrumentos de alta resolucao
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Menges, F. S. et. al. Integration of High-
Resolution Mass Spectrometry with Cryogenic
lon Vibrational Spectroscopy. J. Am. Soc. Mass
Spectrom. 2019, 30 (9), 1551-1557.
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Nd:YAG

IR

UV/NVis

Nd:YAG

MG: Mass gate

S/A: Skimmers and apertures

IG: Linear RF ion guides
PS: Potential switch

LC: Laser crossing

ESI: Electrospray ionization source

IR: OPO/OPA (600-4500 cm-)
UV/NVIS: OPO (192-2750 nm)

GR: Dual stage gridless reflectron
MCP: Micro-channel plate ion detector

CTIA: C-trap interface aperture
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IRPD vs. IRMPD
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(1) Cismesia, A. P.; et. al. . Am. Soc. Mass Spectrom. 2016, 27 (5), 757-766.
https://doi.org/10.1007/s13361-016-1366-4.
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