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Cress sections: fram, crossed-beams: experiments

beam 1 beam 2

slices of beam 1 interact with
corresponding slices of beam 2

probed by moving a narrow slit
across both beams

or

by moving one beam across the
other (animated beams)
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Cress sections for ionization of Lit(1s?)

experimental data were obtained with crossed beams
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experimental data within 10% uncertainty range around CCC results



Statisticall, systematical and model-related entiorns
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large uncertainties and discrepancies



Statistical andl systematical uncertainties: N>*
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signal below the ground-state threshold: metastable excited states



Statistical andl systematical uncertainties: N>*
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primary ion beam contained between 2 and 6% metastable ions



New, data for electron-impact ienization off N>* ions

14| T

5+ o6+
L e+N" —»> N ' +2e
12 | | Experiment: N
— B Crandall et al. unpublished —
N @ Defrance et al. 1985 |
= _ 1
o 10 |
) Theory:
N i . . . ]
o distorted wave approximation N
— gL direct ionization only |
~ | |——Wwith 2% 1525 °S _
S —— with 6% 125 °S B
"8 6 B i
D i
7p
@ Ar 0 + .
@
| — L 4
O
2 - -
i L
O I /A T T [N T WA T T T S S R | T T T T T T T T | T T T T T S T T | T T T T N T T T |

Electron-ion collision energy (eV)

primary ion beam contained between 2 and 6% metastable ions



New, data for electron-impact ienization off N>* ions
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primary ion beam contained between 2 and 6% metastable ions



Electron-impact ionization off N°>* ions

A. Miuller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, |. Bray,
Phys. Rev. A 90, 010701(R) (2014)
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Combination of absolute measurements and fine-step energy scans



Scrutinizing, the threshoeld energy, region

A. Mdller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, |. Bray,
Phys Rev A 90, 010701(R) (2014)
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Metastable state of ions in the projectile beam identified: 1s2s 3S,



Modeling, the metastable flraction by, CCC theony,

=
o

Cross section (10%° cm’)

ol

A. Miller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, |. Bray,
Phys Rev. A 90, 010701(R) (2014)
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The comparison suggests 6.025% metastable ions




loniization cress section, fior N°* (1s2s; 3S,)

A. Miller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, |. Bray,
Phys Rev. A 90, OlO?Ol(R) (2014)
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Assuming 6.025% metastable ions in the parent ion beam



Zoeming in en the cress section forr N> (1s2s; 3S,)

excitation-autoionization (EA) and
resonant excitation followed by two-electron emission

A. Muller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, and |. Bray,
Phys Rev. A 90, 010701(R) (2014)
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Production of double-K-vacancy states



Resonant-excitation-aute~-double-ionization

e+N°* (1525 °S,) > N*" (2sn/n'¢") > N* (1s ’S,, ) + 2e

A. Muller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, |. Bray,
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statistical uncertainties are at the 0.05% level
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Zoeming in en the cress section forr N> (1s2s; 3S,)

EA:  e+N°(1s25°S,) > N°"(2snl)+e - N (1s ’S, )+ 2e
REDA: e+N° (1525 °S ) »>N* (2sn¢n'¢’)

—>N*"(2sn"/")+e >N (1s ?S, )+ 2e

A. Muller, A. Borovik Jr., K. Huber, S. Schippers, D. V. Fursa, |. Bray,
Phys. Rev. A 90, 010701(R) (2014)
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differences between theory and experiment are typically 0.2% and at most 1%



Summany.

Crossed beams experiments

Can provide data with about 10% systematic uncertainty

Have provided high resolution data with 0.01% statistical uncertainty

Provide possibilities for quantifying metastable beam components

Allow for determination of cross sections for metastable levels of ions

Thank you for
your attention!



	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17

