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Views from Database assessed data on electron collision cross sections
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The parameters which characterize collision processes are the cross sections. Electron collision cross sections depend

on impact energy Eo and scattering polar angles 0 and ¢. The differential cross section, for a specific well-defined
excitation process indicated by the index n is defined as:

dO'n(EO.Q.) kf 2
o = e VaE)

where Q is the polar angle of detection, ki and kf are the initial and final electron momenta, and fn is the complex
scattering amplitude (n = 0 refers to elastic scattering).

Integration over all scattering angles yields the integral and momentum transfer cross sections:
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Intensity measurements and DCS

* (E,,9)=DCS(E,,9)n(E,)V,y(O)

Where are: DCS — differential cross section at the nominal angle and scattering angle averaged over the incident electron
energy distribution and the detector energy and angle distributions, n — response function of the detector detecting

electrons of the energy £, V, — effective scattering volume:

* Ve A0)=[ p(r)f(r)AQ(r)G[O(r)]dr

Where are: p(r) — the spatial distribution of the target beam, f(r) — the spatial distribution function of the incident electron
flux, AQ(r) — the solid angle subtended by the electron detector at the scattering point r, G[&(r)] — the assumed angular

dependence in the region of interest.



Effective Path Length Correction
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Vapor Pressure in Torr (mm Hg)

Vapor Pressure in Torr (mm Hg)

NIST data tables
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User-friendly software for resolving some of the parameters in electron
spectrometry experiments: scattering volume correction factor and

metal vapour pressure curves
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Relative flow technique - measuring absolute DCSs
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- In the relative flow method, the DCSs for
scattering of unknown gas is determined by
comparing scattering signals from the
standard target with its known differential
cross sections, at a given incident electron
energy and scattering angle under identical
collision geometry conditions

-To obtain the same profiles for both gas
beams, the gases must be operated at
pressures behind the needle so that their
mean free paths are the same.
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Normalization of DCS

o f(K,E,)=w/2-k, /k; -K>-DCS(E,,O)

Where are: f(K,E,) — generalized oscillator strength k; and k; -incident and - e/Zn
final electron momenta, K2 — momentum transfer, w — excitation energy 4P |
2_ _ _ _ 1/2 ’ w=5.79 eV
K?=2 E [2-w/E_— 2(1- w/E )*cos(T)] 8
e E. Lassettre — (1959) extrapolation procedure
lim f=00S as kK2 >0
_ _ _ 2 o 0.01 i b 0.1
e FSF= O0S(1-x/x,, . )exp[-(x/x,..,.)?*]
Where are: x = K2/2w and x,,,=0.25 as defined in o — Z’in
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e/H,0

Summary of the recommended
electron collision cross sections
for H20. Cross sections smaller
than 10E-18 cm? are not shown.

Itikawa and Mason, J. Phys. Chem.
Ref. Data, 34, (2005) 1-22.
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e/CN* Beli¢ et al. PRA 95, 052702 (2017).
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Electron-impact dissociation and ionization of CN™ ions
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Absolute Cross sections are reported for electron-impact ionization and dissociation of CN* jons.
simple ionization to CN** jons ana tormation of singly charged C* and N* and dounly chargea C**
ana N?' fragments have been investigatsa. The animatsd slectron-ion Crossec-Deam method has
been applied in the energy rangs trom the respective reaction thresnolds up 10 2.5 keV. The maximum Reuse & Parmissiona
of the simpis ionization cross section is found to be (5.37 + 0.1d) x 10 '® cm? at 115 sv. The

maximum totai cross sactions for N* anag C* tragment proguction are found to bs (2.2+2.7) x 10 3

ana (18.9+ 1.2) x 10 ' cm? gt 85 eV, rezpectively. By performing caretul magnetic fisld scans of the

collectsd ions, contributions of dissociative excitation and dissociative ionization to the C* ana N* Access Options
fragment production are detsrmined ssparatsly. The Cross ssctions for asymmaetric dissocistve
ionization to C** and N** ars found to be more than one order of magnituds smalier. The Kinstic
snargy reksase oistributions are detsrmined for ail oissociation processes at selsctsd Slectron ensrgiss.
Tnsss distributions, togsther with the ensrgy threshoids, provide additional information about the
ground and excited states of the molscuiar ion.
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LCAPQ@IPB e/Mol database - BEAMDB
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[ |
IPB : BEAMDB & MolD
Species TnCHI Ctates Node
AE 15/Ag 2 BEANMDE
Ar 15/Ar 1 BEAMDB
Ca 15,/Ca 1 BEAMDB
Cd 15,/Cd 1 BEAMDB
Hg 15,/Hg 5 BEAMDB
Kr 15/Kr 3 BEAMDB
Mg 15,/ Mg 3 BEAMDB
Na 15/ Na 1 BEAMDB
Yh 15/Yhb 1 BEAMDB
Hed 153,/He2 fc1-2/g+1 R34 MolD
Hi 15/H2/h1H /q+1 424 MolD
LiH™ 158/LiH/g+1 &0 MolD
MgH* 15/ Mg H/q+1 GO0 MolD
NaH* 18/Na.H/q+1 50 MolD
C2HENO N-methy formamide 15,/ C2HENO /e1-3-2-4/h3H 1H3 (H.3 4) 3 BEAMDB
C3HTNO2 alanine 15/C3HTNO2/e1-2(4)3(5)6,/h2H, 4H2,1H3,(H,5,6)/t2- /ml /5] ] BEAMDB
CAHAN? pyrimidine 18/C4H4N2 /c]-2-5-4-6-3-1/h1-4H 1 BEAMDB
CAH40 furan 1S/C4H40 /c1-2-4-5-3-1 /h1-4H 1 BEAMDB
C4HE0 tetrahydrofuran 15 /C4HE0O fel-2-4-5-3-1/h1-4H2 1 BEAMDB
CH3aNO formamide 15/CH3NO/c2-1-3/h1H,(H2,2.3) 1 BEAMDB
H20) water 15,/H20/h1H2 4 BEAMDB
NNO Nitrous oxide 15/N20/cl-2-3 4 BEAMDB
vAVMIDC https://portal.vamdc.eu/vamdc_portal/nodes.seam

Virtual Atomic and Malecuia;
> Data Centie

Nl https://species.vamdc.eu/
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LCAPQ@IPB e/Mol database - BEAMDB
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Conclusions

Electron and particle scattering data (not only photo-processes data) are needed to
better understand processes in astrophysical observations;

VAMDC as a distributed databases with a common portal is a powerful aid;

Settling the Information System in a specific field of research (like the field of Atomic
Collision Physics) could be very useful for each Lab or research group;

Need for improved accuracy of cross section measurements and smaller uncertainties
— consistency of data:

Still we need refinements in theoretical approaches to the electron scattering problem;

Work with more complex systems (larger biomolecules, molecules being precursors
for FEBID-focused electron beam induced deposition, radio-sensitizers, drugs,
chelators, bio-chemically active compounds...) is challenging task ahead,

Urgent need for settling the panel for critical assessment of e/Mol data and
normalization procedures!
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