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Electron collisions by polar molecules(HF and HBr):
elastic scattering and rotational excitation

Yoshiyuki MURAGUCHI, Yukikazu ITIKAWA and Akihiko OHSAKI

Abstract

Electron-impact rotational excitations of HF and HBr are studied theoretically. Vibrationally

elastic cross sections are calculated for the electron-molecule systems. The calculation is based on fixed-

nuclei approximation with mode] potentials. The electrostatic potential is calculated using reliable

ab initio molecular wave functions, and the effects of electron exchange and target polarization are

taken into account approximately by means of free-electron gass models. The rotational transitions is

obtained for j=0 —0,1,2(j is the rotational quantum number). The electron energies are 6-50 eV for

HF and are 5-50 eV for HBr, respectively. The results of the rotational differential cross sections are

compared with experimental data in 6,10 eV.
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6 97.75 | 87.83 | 17.36
10 7131 | 65.33 | 17.13
20 47.12 | 44.12 | 15.08
30 36.16 | 34.15 | 12.77
50 25.42 | 24.21 | 9.724
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AFHIRIVF— (eV) | (0-0) | (0-1) | (0-2) | sum B O (o)
6 11.14 | 82.77 | 3.839 | 97.75
10 14.27 | 52.94 | 4.108 | 71.31 ARIXIE— (eV) | Qthee | Q300K | ,,
20 15.94 | 28.08 | 3.105 | 47.12 5 108.2 | 100.3 | 62.64
30 14.73 | 19.35 | 2.076 | 36.16 10 103.8 | 99.64 | 48.95
50 12.25 | 12.05 | 1.117 | 25.42 20 82.79 | 80.63 | 23.68
30 64.26 | 62.78 | 13.29
Table 7 HBr 2F:& A T3V ¥ —To EE TS I EH 90 45.52 | 44.61 | 7.304
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50 40.72 | 3.361 | 1.438 | 45.52
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zo ELICHELFOEEVWETH (F, Br BF) ITBEWT
HEEToR. TOESRFETANIRIIVF—2 HF 2
F T 6-50eV HBr 7 Tl 5-50eV O&EATHEHICDON
THERMAHERE, BERBj 2/ =0-0,1,2%TOD
BRI R E R R RS RBITHIEEIC D W TEHE 2T,
ERECHMOBERME S LB ET o2,

BRENCDOWTOHMERAI B EEIL, HF 57 F0HFA 6eV
TIIERE &S R AFAKICXDFHEE & OB ZTTN 10eV
WKDOWTIIERBELEEEL -, BREICDODWTORMEEE
WERL R 75k, EREEDICEIS BT HEEEE-.
A CIIREBTHEEROEE T (0-1) OEERRHES ERE
BRBELAEL, EREEES-HLTWVS, (0-2) BT
BATA TR R L BWAEAFTREIS—BHL TV S,
HBr 2 FOHER DWW TITERME, EHRHEEHICHBTE
BF—FWahol,

RS HERI. OF 2F0HE TR (0-1) B8
ﬁ%%k%mo—ﬁ\mhﬁ%m%évmmemﬁﬁﬁ%
BHREWN,

EEFEE S W EE & E B BB T R I ERMEA 2N



16

HEBHRFIFHLE

#3255

EDITHBRTE RN /e, 4%, HBOEDICERIEE
ns,

1)
2)

3)
4)
5)

6)
7

8)

9)

10)
11)
12)

13)
14)

T E XK

M.Shimoi and Y .Itikawa, J. Phys. B: At. Mol. Opt. Phys.
32 (1999) 65.

R.N.Zare, Angular Momentum (John Wiley & Sons,New
York, 1988)

Y .Itikawa, Phys. Rep. 46 (1978) 117
S.Hara, J. Phys. Soc. Japan 22(1967) 710

W.J.Carr,Jr. and A.A.Maradudin, Phys. Rev. 133 (1964)
A371

W.J.Carr,Jr., R.A.Coldwell-Horsfall and A.E.Fein, Phys.
Rev. 124 (1961) 747

N.T.Padial and D.W.Norcross, Phys. Rev. A 29 (1984)
1742

M.W.Schmidt, K.K.Baldridge, J.A.Boatz, J.H.Jansen,
S.Koseki, M.S.Gordon, K.A.Nguyen, T.L.Windus and
S.T.Elbert, QCPE Bull. 10 (1990) 52

M.W.Schmidt, K.K.Baldridge, J.A.Boatz, S.T.Elbert,
M.S.Gordon, J.H.Jensen, S.Koseki, N.Matsunaga,
K.A.Nguyen, 8.J.Su, T.L.Windus, M.Dupuis and
J.A . Montgomery, J. Comput. Chem. 14 (1993) 1347

{C#EE ZBE %74 FRs & ABHARHE

W.H.Press, B.P.Flannery, S.A.Teukolsky and
W.T.Vetterling, Numerical Recipes (Cambridge
University Press, Cambridge, 1986)

M.Rédle, G.Knoth, K.Jung and H.Ehrhardt, J. Phys. B:
At. Mol. Opt. Phys. 22 (1989) 1455

ILShimamura, Chem. Phys. Letter. 73 (1980) 328

H.T.Thimmel, R.K.Nesbet and S.D.Peyerimhoff, J.
Phys. B: At. Mol. Opt. Phys. 25 (1992) 4553



