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Double differential ionization cross section of tetrahydrofuran for proton impact

Ticia Buhr* *, Sandor RicZ, Levente Abrék', Akos Kévér', Mingjie Wang*, Gerhard Hilgers* and
Hans Rabus*

’ Physikalisch-Technische Bundesanstalt (PTB), D-38116 Braunschweig, Germany
TInstitute for Nuclear Research, Hungarian Academy of Sciences (Atomki), H-4001 Debrecen, Hungary

SynopsisDouble differential (in angle and energy) ionization cross sections were experimentally determined for
the collisions of protons with a tetrahydrofuran gas target at impact energies between 100 keV and 1910 keV in
the angular range between 15° and 165° relative to the beam direction. The derived absolute double differential
cross sections will be included in the BioQuaRT [1] multi-scale track structure simulation program.

Within the framework of the EMRP Project 100 keV p + THF
“BioQuaRT” [1] the double differential cross R
sections (DDCS) for ionization of tetrahydro- o | eg b
furan (THF) by proton impact were measured in < i S
the projectile energy range between 100 keV -
and 1910 keV.

The experiments were carried out at the
lately developed 150 kV electrostatic and the
3.75 MV Van de Graaff accelerators at PTB
(Braunschweig, Germany). The emitted elec-
trons were measured with a recently upgradec
ESA-22-type electrostatic electron spectrometer 102 L, ;
developed at Atomki (Debrecen, Hungary). 10 100
A detailed description of this type of analyzer is Electron energy (eV)
pres_ented in Ref. [2]. The electrons were detect- Figure 1. Absolute double differential ionization
ed simultaneously at polar angles between +15° ¢rqss sections (DDCS) for the ejection of secondary
and +165° (except £90°) in 15° steps relative to electrons by collision of 100 keV protons with
the beam direction. tetrahydrofuran (THF) at different emission angles

The absolute normalization was performed (see legend) relative to the proton beam direction as
by collecting electron spectra from collisions of a function of the electron energy. The error bars
100 keV, 300 keV and 2 MeV protons with indicate the standard errors of the mean.
argon and comparing them with the experi- ]
mental data of Rudet al [3]. Because of the The assistance of the staff dhe PTB
cylindrical symmetry of the collision system accelerators and of the machine shop' is gratefully
(the tetrahydrofuran molecules were ranO|om|yacknowledged. The authors are especially thankful
oriented), the experimental double differential 10 Andreas Pausewang for his valuable support.

cross sections were averaged for the symmetrid Nis work was carried out within the EMRP Joint

momentum vector. jointly funded by the EMRP-participating countries

measured double differential cross sections foWOrk was also supported by the PTB guest
the ionization of tetrahydrofuran by 100 keV scientist program and the Hungarian Scientific
protons. The absolute values were derived byResearch Foundation (OTKA Grant No.
the comparison of our measurement and the<104409)

experimental data from Ref. [3] for the collision

of 100 keV protons with argon. The reference References

values for emission angles and secondary eledg1] BioQuaRT project website:

tron energies missing in Ref. [3] were deter- http://www.ptb.de/emrp/bioquart.html

mined by linear interpolation. The error bars [2] S. Riczet al 2002Phys. Rev A 65042707

denote the standard errors of the mean. [3] M.E. Ruddet al 1979At. Data Nucl. Data Tables
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