Mass spectroscopy - ionization methods
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2. Chemical ionization:
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Mass spectroscopy - ionization methods

3. Field ionization
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5. Photoionization
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Mass spectroscopy

- ions that are too heavy

bend too little

ion 100 —
e . 77
beam - iR - flight tube 1 ] 105
insulator ~ ; : H
- only ions of the right mass s0+ !
8 can enter the detector . i CI?
i 2 . = 1 P
! o ions that are too light " X z @CTO—CH3
: y 2 " : T 60— !
10n | ¥ &\ bend too much * -~ detector slits = i 7
source & < e o i i _
: -4V . g ) M* = 136
O \ —slits = =
P > — detector £ 40
" N to vacuum " & 105
3 9 pump
' ‘accelerator 20—
\
\ plate |
probe sample | |
| |
‘AI N o ‘ | T[N |
I\ 25 S0 75 100 125
aant LA i /Z
Copyright © 2005 Pearson Prentice Hall, Inc.
2 2 p2
muv m r°B

vB=—— or mv=g¢gBr i
q p q p A

Most elements occur naturally as a mixture of isotopes.

 The presence of significant amounts of heavier isotopes
leads to small peaks that have masses that are higher than
the parent ion peak.

e M+1 =a peak thatis one mass unit higher than M*
e M+2 =a peak that is two mass units higher than M*



Quadrupole Mass Filter
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Penning trap mass spectrometry
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Penning trap mass spectrometry
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Penning trap mass spectrometry
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Photoassociation spectroscopy
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Photoassociation spectroscopy

Obtaining spectroscopic signal

“one-color PA”
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Photoassociation spectroscopy

Obtaining spectroscopic signal

“one-color PA” - .
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Photoassociation spectroscopy

Obtaining spectroscopic signal

“two-color PA”
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Photoassociation spectroscopy
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Photoassociation spectroscopy
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FIG. 2. Dark states in a Fermi gas at 0 G. The atom number is
plotted versus the detuning of the probe frequency from the two-
photon resonance, where the photon energy difference k(v — )
equals the difference between the energy of the initial free atom
state and a bound molecular level and the atom number exhibits a
maximum revival. (a)~(c) Corresponding different molecular
hyperfine levels (F” = 2,1,0) of the v" =9, N”" =0 level in
the a(13Z;}) potential. We were not able to find parameters that
would improve the revival of F” = 1 to above 50%. Spectrum
(d) corresponds to the v = 38, N' =I" = F" = 0 level of the
X(1'Z}) potential.



Feshbach spectroscopy

Feshbach resonance
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Inelastic loss spectroscopy
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Feshbach spectroscopy

Feshbach resonances in ¢Li+8°Rb mixtures
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Binding energy measurements
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Quantum jump spectroscopy
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Dsm state population

Quantum logic spectroscopy
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Quantum logic spectroscopy
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