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Bibliography of Electron and Photon Cross Sections
with Atoms and Molecules

Published in the 20™ Century

—— Hydrogen Halide Molecules *

Makoto Hayashi

(Gaseous Electronics Institute)

Bibliographies of original and review reports of experiments or theories of electron and
photon cross sections and also electron swarm data are presented for atomic or molecular
species with specified targets. These works covered 17 atoms and 51 molecules. The
present bibliography is only for hydrogen halide molecules (HF, HCI, HBr, HI). About
330 (HF), 420 (HCIl) 220 (HBr) and 150 (HI) papers were compiled respectively.
Comprehensive author indexes for each molecule are included. The bibliography covers
the period 1903 through 2000 for HF-HI. Finally, author's comments for HBr electron
collision cross sections are given.

Keywords : HF, HCI, HBr, HI molecules, collision cross sections, electron, elastic
scattering, rotational, vibrattonal and electronic excitations, dissociation, tonization, photon,
photoabsorption, photodissociation, photoexcitation, photoionization, electron swarm, drift
velocity, diffusion coefficient, ionization coefficient, excitation and ionization energies,
_ transition probabilities, lifetimes of excited states '

* This work was carried out under the collaboration research program at National
Institute for Fusion Science.



Introduction
History

This bibliography is the result of a continuing literature survey which was
begun around 1970 and originally encompassed only electron collision cross
section and electron swarm data. The organization responsible for continuing
this survey is Nagoya lInstitute of Technmology. Nagova. From 1994, the work
continued to Gaseous Electronics Institute, Nagova. In 1997, the collection
of photon cross section references was begun. The search for references in
both cases was retrospective and included all papers reporting measurements
theoretical caiculations or reviews and data compilations of such c¢ross
sections and electiron swarm data.

Scope

This bibliography contains references to original research papers which
report experiments or theoretical calculations of cross sections for electron
and photon ¢gllisions with hydrogen halide molecules HF, HCI, HBr, and HI.
The review papers oh this subject are also included. Some hydrogen halide
molecule cluster papers are included. Some conference reports, company or
agency reports and PhD thesis are included. Hydrogen halide molecules ion
papers and positron collision papers are not included in principle.

Papets reporting the following data are included.

For electron collision cross section

1} elastic scattering

2) rotational excitation

3} vibrational excitation

4} electronic excitation

5) dissociation

6) ionization

7) "attachment

8) grand total scattering (sum of elasiic and inelastic cross sections)
9) electron swarm parameters f{(drift velocity, diffusion coefficient)
10) excitation and ionization coefficients

For photon collision ¢cross section
1) photoabsorption
2) photoexcitation and fluorescence
3) photodissociation
4) photoienization



For some related data :
1) excitation and ionization energies
7) transition probabilities
3) lifetimes of excited states
4) otihers

The energy range for electron cross section data is usually 0 - 10 keV,
but seme higher electron energy papers are included. The wavelength range
for photon cross section data is from microwave to X-ray. Most papers are
concerned with infrared, visible and ultraviolet ray region.

The bibliography includes the papers published in the 20th century, from
1901 to 2000. Oldest paper in this list is given by J.S. Townsed (1903) for
HC1. Oldest papers for other hydrogen halide molecules are shown in each
molecules. So for this biblicgraphy, published papers from 1903 to 1999 are
compiled by alphabetical order of the first author's surname of the paper.
And the references published in 2000 and plus some old papers found very
recently after compilation are added as "Addenda of References for each
Hydrogen Halide Molecule”. In total, about 330 for HF, 420 for HC!., 220 for
HBr and 150 for HI papers are compiled in the four hydrogen halide molecule
bibliography.

Organization

This report consists of four parts : introduction, the bibliography and
its addenda, author index, and some comments on electron colflision cross
sections.

Bibtiography

In this section the compléte citation for all references are given. At
first following classifications are shown :

E :_Elastic collision QT : grand_Total cross section

R :_Rotational excitation (sum of elastic and inelastic
V : _Vibrational excitation electron cross sections).

EX : electronic_EXcitation _Q came from Querschnitt

D : Dissociation ‘

I : _Tomization

A :_Attachment

ME : MEtastable molecules

5 ¢ electron_Swarm

0 : _Others (photon cross sections and the others)

All authors’ initials and surname, journal name, volume, inclusive pages and
vear of publication are given as well as the title, and some additional
information in the square bracket [ ]. E and T in the square hracket mean
gxperiment and theory.



Bibiiographies for HF, HC!, HBr. and H! are divided into two parts

HF

Part 1.
Part 2.

HCI
Part
Part

HBr
Part
Part

HI
Part
Part

Author

1924 - 1999 p. 1 - 22
Addenda of References published in 2000, plus some

old papers p. 23 - 28

1903 - 1999 op. 1 - 27
Addenda of References published in 2008, plus some

old papers p. 28 - 36

1913 - t999 . 1 - 17 :
Addenda of References published in 2000, plus some

old papers p. 18 - 23

1916 - 1999 p. 1 - 11
Addenda of References published in 2000, plus sone

old -papers p. 12 -~ 14

Index

In this section all authors are listed alphabetically by surname. After
each author’'s name is a list of page numbers indicating which references he
or she authered or coauthored.

HF
HCI
HBr
HI

R

P

Each author index of four hydrogen halide molecules follows each bibliography.

Some Comments on Electron €ollision Cross Sections for HBEr
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References for HF, DF {1900 - 1999)
{Hydrogen fluoride)

|Hydrogen halide, Halogen acidl

E : Elastic collision, R : Rotatioal excitation

V : Vibrational excitation, EX : Electronic excitation

P : Dissociation, I : lonmization,

A : Attachment, QT : Grand total cross section,
S ¢ Swarm, @ : lonization coefficient,

0 [ 1: Additional information.

: The otihers,
: E : Exp., T : Theory.

The oldest paper in this list is given by J. Simons (1924)

R Abouaf and D. Teillet-Billy : 10th ICPEAC, Paris 2, 792-793 (ig977) -
Electron attachment to polar molecules : Structure in the dissociative
attachment cross sections for HCI, HBr, HF. (E, HF, HC1, HBr]

R. Aboual and D. Teillet-Billy : Chem Phys. Lett. 73, 106-109 (1980a) K
Fine structure in the disseciative attachment cross sections for HBr and
HF. (E, HF, HBr; 2 - 3.8 eV for HF|

R. Abouaf and D. Teillet-Billy : J.Phys. B13, L275-L279 (1980b)
Predissociation of Feshbach resonances in hydrogen fluoride.
(E, HF; 10 - 15 eV, Feshbach resonance at 12.8 - 14 eV]

R. Abouaf, D. Teiltet-Biltly, R. Azria and P.Girard : J.Phys. B18, 3017-3024 {1985)
Resonances inc HF : H™ formation around i0 eV. [E, HF] '

N. G. Adams, D. Smith, A. A. Viggiano, J. F. Paulson and M. J. Henchman : J.Chem Phys.
84, 6728-6731 (1986) K
Dissoeiative altachment reactions of electrons with strong acid molecules.
[E. HF - HI, HNOs, H2504. etc.}

J.R.Airey and I.W. M. Smith : . Chem Phys. 57, 1669-1676 (1972)
Quenching of infrared chemiluminescence : Rates of energy transfer from
HE (v £ 5) to (0> and HF, and from DF{v = 3) to C0, and HF.
[E, HF: H + Fo — HF + F, etc.]

Y. Alhassid and B. Shao : Phvs. Rev. Ad6, 3991-4002 (1992) -
Algebraic eikonal approach to electron-molecule scattering. II.
Rotational-vibrational excitations.
[T. HF, HCl, LiF; 0.63 - 10 eV for HF]

- HF 1 -



M. Allan and S.F. Wong : ). Chen. Phys. 74, 1687-1691 (1981) OK
Dissociative attachment from vibratiomally and rotationally excited
HC1 and HF. {E, HF, HCI: 300 - 1180 K|

1. V. Andrianov and G. K. Paramonov : Phvs. Rev. A59, 2134-2138 (1999)
Selective excitation of the vibrational-rotational states and dissociation
of diatomic molecules by picosecond infrared laser pulses : Modeling for
HF in the ground electronic state. {T. hv, HF]

R.Azria : in Physics of Electron and Atomic Collisions, 12th ICPEAC
Gatlinburg 557-567 (1982) -
Electron molecule collision at low energy resonance and threshold
phenomena. [review, HF, HCl, HBr, HIl]

R. F. W. Bader and G. A. Jenes : Can.J.Chem. 41, 2251-2264 (1963
The electron density distributions in hydride moiecule. M. Hydrogen
fluoride, [T, HF]|

R.F. W Bader and W.H. Hennmeker : J.Am. Chem. Soc. 88, 280-285 (1966)
The nature of the chemical bond in lithium hydride and hydrogen fluoride.
[T. HF, LiH; Hartree-Fock charge disiribution]

R.A. Ballinger : Mol. Phys. 2,139-157 (1939)
The electronic struciure of hydrogen filuoride. [T. HF]

M. §. Banna, B.E. Milis, D. W Davis and D. A, Shlrley : J. Chem Phys. 61, 4780-4786
(1974)
X-ray photoemission molecular orbitals of hydrogen fluoride and the
fluorinated methanes. [E. hv. HF, CH4, CHsF, CHpF,, CHsF. C(F4]

M. 5.Banna and D. A Shirtey : J. Chem Phys. 63.4759-4766 (1975a)
Modlecular photoelectron spectroscapy at 132.3 eV. The second-row hydrlde&
tE, hyw, HF, Hs0, NHs, CHs, Ne]

M. §. Banna and D. A Shirley : Chem. Phys. Leti. 33, 441-446 (1975b)
Molecular photoelectron spectroscopy ai 132.3 eV. Methane., the
fluprinated methanes and hydrogen fluoride.

[T, hv, HF, CH4. CH3F. CHQFz. CHFa, CF4]

" I.Baraldi and F.Momicchioli : J. Chem. Soc. Faraday Trans. II, 73, 156-160 (1977}
Variational calculations of vibrational-rotational properties of HF in
the X*Z* and B'Z* electronic states. [T, HF|

R.F.Barrow and A D. Caunt : Proc. Phys. Soc. London A67, 68-73 (1954)
The ultra-violet spectrum of a diatomic hvdride excited in hydrogen-
potassium Tluoride hollow-cathode discharges.
[E, Ho + KF; HF as possible emitter]

F.E.Bartoszek. D. M. Manos and J. C. Polanyi : J. Chem. Phys. 67, 3395-3396 (1977} -

Direct qbservation of the effect of enhanced vibrational excitation on
fragmentation in a mass spectrometer. (E, HF]

- HF 2 -



0 N.G.Basov,V.T.Galochkin, V. [. lgoshsin, L. V. Kulakov, E. P. Martin, A. 1. Nikitin
and A.N.Oravesky : Appl. Opt. 10, 1814-1820 (1971}
Specira of stimulated emission in the hvdrogen-fluerine reaction process
and energy transfer from DF to €02, [E, HF]

0 A.D. Becke : Int.J. Quant.Chem. : Quant. Chem. Symp. 28, 625-632 (1994)
Thermochemicai tests of a kinetic-energy dependent exchange-correlation
approximation. (T. HF, €lo, SiH4, etc.]

EX K. H. Becker : Comments At.Mol.Phys. 30, 261-284 {1994) -

I Electron-impact ionization and dissociative excitation of halogen-
containing molecules.
[comments. HF. SFe. CF2Clo, CFs, HCH, HBr, CFsH, CFsCl, etc.]

0 M. J.M Beeriage and D.Feil : J.Elect.Spectrosc. Relat. Phenom. 12, 161-167
{1977)
A modified plane wave model for calculating UV photoionization cross-
sections. [T, hy, HF, No. €O, H20, (CN}o, etc.]

0 C.F.Bender and E.R.Davidson : I.Chem. Phys. 47, 360-366 (1967)
Correlation energy and molecular properties of hydrogen fluoride.
[T. HF]

0 C.F.Bender and E.R. Davidson : J. Chem Phys. 49, 4989-4995 (1968)
Theoretical study of several electronic states of the hydrogen fluoride
molecule. [T, HF]

0 VW.S. Benedict, B. W.Bullock.S.Silverman and A. V. Grosse : J. Opt. Soc. Am. 43,
1106-1113 (1953)
Infrared emission of the hydrogen-fluorine {Ho - Fo) flame.
[E, hv. HF]

0 J.Berkowitz, W. A. Chupka, P. M. Guyon, J. H. Holloway and R. Spohr : }!. Chem. Phys. 54,
5165-5180 (1971a)
Photoionization mass spectrometric study of Fo, HF, and DF.
(E. hv. HF, DF, Fu:; ¥y of HF 16.007 eV and DF 16. 035 eV]

0 J Berkowitz : Chem. Phys.Lett. i1, 21-26 (1971b}, Errata 14, 292-292 (1972)
Experimental potential energy curves for X2II1 and *=* states of HF'.
lE, hv, HF, DF|

0 M. Bettendorff, R.J.Buenker, S.D. Peverimhoff{ and J. Romelt : I.Phys. A304,125-1235
{1982)

Ab initio Cl calcuiation of the effects of Kydherg-valence mixing in [he
electronic spectrum of the HF molecule. [T, HF]

0 D.M. Bishop, I.R. Hoyland and R.G. Parr : Moi.Phys. 6, 467-476 (1963)

Simple one-center calculation of hreathinmg force constants and equilibrium
internuclear distance for NHs., H>0. and HF. LT, HE, NHs, H20]

- HF 3 -



G D .M Bishop and L.M. Cheung : J. Phys. Chem. Ref. Data 11, 119-133 (1982) -
Vibrational coniribution to motecular dipole polarizabilities.
lreview, HF. HCI, DCI. HI. COD. NO., CHi, SFe. CsHe. etc. many molecules)

) J.F.Borns : Report K-1147, Carbon Chemicals Co. (1954)
The heat of dissociation of N and the appearance poientials of some ions
formed in Fz and HF by electron impact. [ . HF, Fz, No: from F.1.Vilesov]

S.W. Braiwcod, M. I. Brunger. D. A. Konovalov and E. Weigold : J. Phys. B26. 1655-1668

{£993) -
Electron momentum spectroscopy of the isoelectronic species hydrogen
fluaride and neon. [E, HF. Ne: 1500 eV]

C.E.Brion-and A. P.Hitchcock : J. Phys. B13, L677-L680 (1980)
Electron scattering experiments with hydrogen fluoride. {E, HF]

EX C.E. Brion : im_Physics of Electronic and Atomic Collisions, 12th ICPEAC,
Gatlinberg, Nerth-Holland 579-593 (1982) -
Electron scatfering at high and intermediate energies. — Quantitative
measurements in molecular speciroscopy.
{E, HF, Fs, C0z, CS52. COS, N20, etc.]

0 C. E.Brion and F.Carnovale : J. Phys. B16, 499-504 (1983)
Mass spectromeiric investiigation of the anomalous behaviour of
hydrogen tlucride in low-pressure scattering experiments.
[E. HF; 20 eV]

0 C.E Brion and J.P. Thomson : J.Elect. Spectrosc. Refat. Phenom. 33. 287-300
{1984a) -
Lompitation of valence sheli molecular photoelectron branching ratios as
a function of energy. (compilation, HF, HCI, HBr, N2, 0, (0, NO, H,0,
NH3, CHs. CO2. COS. €S2, N,0] ‘

0 C E Brien and }.P. Thomson : J.Elect. Spectrosc. Relat. Phenom. 33. 301-331
(1984b) -
Compilation of dipole oscillator strengths {(cross sections) for the
photoabsorption, photoionization and ionmic fragmentation of molecules.
(compilation, hv, HF, NO, Hs, €O, Nz 0z HCI1, HBr, H»0, NHs, CH;, N0,
0, COS, CS», SFe)

6 C E.Brion : Comments At.Mol. Phvs. 16, 249-270 {1985} -
Absolute oscillator strengths for photoabsorption and photoionrization
processes by fast electron impact.
[comments, HF, HBr, N,, NO, C0,, $0]

QT E. Bruche : Ann. Phys. 1. 93-134 (1929)
Wirkungsquerschnitt und Molekelbau in der Pseudoedelgasreihe. Ne - HF -
Ho0 - NHs - CHs.
(E. no exp. data for HF; data are mainly for Ho0 and NHs]

- HF 4 -



= T3

EX
]

C.R.Brundle : Chem. Phys. Lett. 7, 317-322 (1970)
Ionization and dissociation energies of HF and DF and their bearing on
Do¥ (F2) . (E, hv, HF., DF|

P.G. Burke, C.J.Gillan and L. A. Mgrgan : AIP Conf.Proc. 204, New Haven 153-168
(1990)

Threshold peaks in electron scattering by HF and HCI. {T, HF, HCI]

. Cacelli, V. Carravetta and R Moccia : I.Phys.BIS, 1375-1394 (1985)
Transition probability and photoiomisation cross section calculations for
CHs and HF by one-centre expansion and Stielties technique.

(T, kv, HF, CHyl

i.Cacelli : Chem. Phys.Lett. 174, 37-45 {1990)
Basis set and gauge dependence of ab initio radiative lifetimes for the
AZZ*t state of the HFF molecule. [T, HF]

.Cacelli : Chem. Phys.Lett. 249, 149-154 (1996)
Calcutation of the photoabsorption of HF in the vacuum UV.
[T, hv, HEF; § - 13 eV]

P.W.Cade and W. M. Huo : J.Chem Phys. 45, 1063-1065 (1966)
Electric dipole moments for first— and second-row diatomic hydride
molecules, AH. |T, HF, LiH, BeH, BH, CH, NH O0OH]

P.W.Cade and W.M. Huo : J.Chem Phys. 47, 614-648 (1967)
Electric structure of diatomic molecuies. VI.A. Hartree-Fock
wavefunctions and energy quantities for the ground states of ihe
first-row hydrides, AH [T, HF, LiH, BeH, BH, CH, NH 0H]

M.Capitelfi and M.Ditomardo : Z.Naturforsch. 33a, 1085-1089 (1978)
Nonequilibrium dissociation of HF in electrical discharges : The role
of vibrational excitation. [T, HF|

M. Capitelli and M. Molinari : Top.Current Chem. 90, 69-109 (1980a)
Kinetics of disscciation processes in plasmas in the low and intermediate
pressure range. {review, T, HF, Ho, N 0o €0, C0,, NHs, CnHy]

M. Capitelli and M.Molinari : in Fortschriite der Chemischen Forschung,
Springer 59-109 (1980b)
Kinetics of dissociation processes in plasmas in the low and intermediate
pressure range.
[review, T. HF, H2, Nz. 02, Co, C02 NHg, CH4, C2H4. C2H6. H—C4H1o]

M. Capitelli,R Celiberto and M. Cacciatore : in_Advances in Atomic, Molecular
and Optical Physics, Vol.33, Academic 321-372 (199%4)

Needs for cross sections in plasma chemistry.
[review, HF, HCI, Fa, Clo. Hs Nz, 02, CO. C0p etc.]

- HF & -



0 F.Carpovale R Tseng and C. E. Brion : J. Phys. B14, 4771-4785 (1981) K
Absolute oscillator strengihs for the photoabsorption and partial
photoionisation of hvdrogen fluoride. [E, hv., HF]

0 F. Carnovale and C.E. Brion : Chem. Phys. 74, 253-259 (1983) X
Absolute dipole oscillator strengths for molecular and dissocialive
photoionization of hydrogen fluoride. [E, hv, HF; 15 - 60 eV]

0 E.S. Chang and U.Fano : Phys. Rev. AG, 173-185 (1972)
Theory of electron-molecules collisions by frame transformations.
[general theory, hy. Hl

V E. S.Chang : J.Phys.B10,L395-L398 (1977) -
Angular distributions of resonantly scattered electrons in vibrational
excitation of HF. [T. HF. HCl:; 2 eV]

0 J.Chevaleyre et J. Janin : J.Quant. Spectrosc. Radiat. Transf. 11, 1785-1801 (1971)
Influence de 1 autoabsorption et du gradient thermique sur la
determination spectroscopiquee des temperatures locales d une flamme
fluor-hydrogene. [T and E, hv, HF]

0 J.Chevaleyre et J.Janin : J. Quant. Spectirosc. Radiat.Transf. 13, 377-381 (1973
Determination de la temperature d une flamme de diffusion methane-fluor
au moyen du spectre de vibration-rotation de la molecule HF
(E. hv, HF]

0 W.A Chupka and J.Berkowitz : J.Chem. Phys. 54, 5126-5132 (1971)
Kinetic energy of ions pruduced by photoionization of HF and Fo.
[E, hv, HF, Fo; Do(HF) = 5.91 or 5. 87 eV}

0 E.Clementi : J. Chem Phys. 36, 33-44 (1962)
SCF-MO wave functions for the hydrogen {luoride molecule. [T. HF]

I J.E Coltin : Can J.Chen 40, 2172-2175 (1962)
The Franck-Condon principle and the ionization of molecules.
{compilation, HF - HI, F, - I, Ha, N2, 02, CO, NO, CO0»]

0 J A R Coope,D.C.Frost,C. A. McDowell, J.W.C. Johns and R.F. Barrow : Nature
179.1186-1186 (1957)
[onization potentials of hydrogen fluoride and the ground-state of the HF*
ion. [E. HF: VvV, = 15.77 eV]

EX 5. Cvejanovic and J. Jureta : 14th ICPEAC. Pala Alto 257-257 (1985)
Low energy electron-impact excitation of HF. [E, HF; 8.4 - 16.5 eV]

V S.Cvejapnovic : in AIP Conf.Proc. 295, 18th ICPEAC, Aarhus 390-401@1 (1993
Threshold and resonant feature in the vibrational excitation functions of
hydrogen halides. (E. HF, HC1, HBr]

0 T.P.Das and M. Karplus : J. Chem Phys. 36, 2275-2281 (1962}
Magnetic properties of hydrogen fluoride. I. Rotational moment. ({T. HF]

- HF 6 -



T.P.Debies and J. W. Rabalais : I.Am. Chem. Soc. 97, 487-492 (19735)
Calculated photoionization cross—sections and aogular distributions for
the isoelectronic series Ne, HF. Hp0, NHs, and CH4. [T. hv, HF, Ne, eic.|

F.H.de Leeuw and A Dymanus : J. Mol Spectrosc. 48, 427-445 (1973)
Magnetic properties and molecular quadrupole moment of HF andAHCl by
molecular-beam electric-resonance speciroscopy. [E, HF, HC!]

H. Deutsch, K. Becker and T.D.Mark : Int.J.Mass Spectrom lon Process. 167/168,
503-517 (1997) K
A modified additivity rule for the calculations of electron impacl
ignization cross—-section of melecules ABn.
[T, HF, HCl1, HBr, SFs. CF4, CCls. etc.]

" T.P.Deutsch : Appl. Phys.Lett. 10, 234-236 (1967)
Molecular laser action in hvdrogen and deuterium halides.
|E, HF - HBr, DF - DBr]

V.H.Dibeler, J. A ¥alker and K. K McCulloh : I.Chen. Phys. 51, 4230-4235 (1969)
Photoionization study of the dissociation energy of {luerinme and the heat
of formation of hydrogen fluoride. {E, hv. HF. Fo: D(HF) 5.74 eV]

1.D.Dillard : Chem Rev. 73, 589-643 (1973) -
Negalive ion mass spectrometry.
[review, HF, HCI. Hz. 0z, F2. Cle, CO, NO, H20. N20. NO»2. C0», ete. ]

G.Di Lonardo and A. E. Douglas : J.Chem. Phys.56.5185-5186 (1972)
Electronic spectra of HF and Fo». [E. hv, HF. Fj]

G.Di Lonardo and A. E.Douglas : Can.J. Phys.5l. 434-445 (1973)
The electronic spectrum of HF. 1. The B! * - X'E* band system
(E, hy, HF: 1480 - 2670 A] :

A E Douglas and F.R. Greening : Can.J. Phys. 57. 1650-1661 (1979) -
The electronic specira of HC1 and HF. [E. hv. HF. H{I]

A.B.F.Duncan and J. A Pople : Trans.Faraday Soc. 49, 217-224 (1953)
The struclure of some simple molecules with tong pair electrons.
[T. HF, H20. NHs]

A.B.F.Puncan : I.Am. Chem Soc. 77, 2107-2110 (1953)
The electronic structure of hydrogen fluoride. [T. HF]

T.H. Dunning. Jr. : J. Chem. Phys. 65, 3854-3862 (1974)
The low-lying siates of hydrogen {luoride : Potential emergy curves for
the X't 3%+ 3IT, and 'TI states. [T, HF]

. Ehrhardt : in AIP Cof.Proc. 204, New Haven 145-152 (1990a)
Nuclear-excited Feshbach resonmances in the electron scattering from HCI
and HF. [E, HF. RHC1]

- HF 7 -
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H.Ehrhardt : in Molecular Processes in Space, Plenum Press 41-64 (1990b)
Experiments on low-energy eleciron-molecule collisions.
[review, HE, HCl. Ha, No, €0, Ho0. CO0, CH4]

H.Ehthardt and L.Frost : Comments At.Mol. Phys. 29, 123-144 (1993) -
Near thresheld electron impact electronic exciiation of molecules.
[comments, HF, HCI, Na. Cl2]

H.Estrada and W. Domcke : J.Phys. B17, 275-297 (1984)
Analytic properties of the S matrfix for a simple model of fixed-
nuclei electron-polar-molecule scattering. [T. HF, HCI, HBr]

[.1.Fabrikant : J.Phys. BI11.3621-3633 (1978)
The influence of long-range interaction oen the vibrational excitation of
polar molecules by electron scattering. [T, HF, HCI]

[.1.Fabrikant : J.Phys.BI2.3599-3610 (1979)
The influence of @r™® poteniial on electron scattering by polar molecules.
(T, HF, LiF, CsF; 0 - 2 eV]

I.1.Fabrikant : J.Phys. BI6, 1253~1267 (1983a)
Generalized quantum defect theory for electron scattering by polar
malecules. iT, HF, H:0. LiF, Be0, HCN]

I.1.Fabrikant : J.Phys. BI16, 1269-1282 (1983b) -
Frame transformation effective-range theory : Application to interaction
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V. H T Thummel R. K. Nesbet and §.D.Peverimhoff : J. Phys. B26,1233-1251 (1993)
Near—-threshold rovibrational excitation of HF by electron impact.
[T, HF: R-matrix, 0.4 - 1.1 eV]

R H.T. Thummel, T. Grimm-Bosbach, R. K. Nesbet and S.D. Peyerimhoff : in
¥V Computational Methods for Electron-Molecule Collisions., Plenum 265-291
(1995) '
Rovibrational excitation by electron impact. freview, HF, N»,

0 W.!} van der Meer, M. Volmer and C. A. de Lange : J.Elect. Spectrosc. Relat. Phenom.
49, 263-272 (1989) - :
Absolute photoionisation cress-sections of atomic and molecular fluorine
at 584 A (E. hv, HF. Fy F]

EX H A.Van Sprang and F.J]. de Heer : Chem. Phys. 33, 73-78 (1978)
A study of the emission spectrum of HF excited by electrons. [E. HF]

0 D.A Vroom : Thesis. University of British Columbia 1-202 (1965)

Photoelectiron spectroscopy of gases.
[E. hy, HF, HCl, Fy - 1o, Ns, 02, NO, CO, etc.]
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Dissociative atiachment in polar and highly polar molecules.
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{pubtishced in 2006, plus some old papers)
2000 (2 pages)
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Full configuration interaction poilential energy curves for breaking
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I.1.Fabrikant : 2Ist ICPEAC, Sendai 270-283 (2000)
Studies of dissociative attachment reactions : from gas phase 10
condensed phase. [T, HF, CHsCl, CHsBr. CHsI, CFsCl]
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A -Ch. Sergenton, L. Jungo and M. Allan : Phys. Rev. A61,062702/1-6 (2000)0O
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Addenda (1901 - 1999)
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hydrides. lE, hy. HF. H»0. NHs, CHs. Nel
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C.E Brien, I.E.McCarthy, [. H. Suzuki and E. Weigold : Chem Phys. Lett. 67,
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Momentum distributions for the valence orbitals of hydrogen fluoride.
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0.H Crawford amd B.J.D.Koch : J. Chem. Phys. 60, 4512-4519 (1974) -
Diabatic capture in dissociative attachment. [T, HF - HI]
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T.F.Deutsch : Appl. Phys. Lett. 10, 234-236 (i967a) see D. 7

T.F. Deutsch : Appl. Phys. Lett. 11, 18-20 (1967b)
Laser emission from HF rotational transitions.
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R.J.Fallon,J. T. Vandersiice and E. A Mason : J.Chem. Phys. 32, 698-700 (1960a)
Potential energy curves of hydrogen fluoride. [T, HF, DF]

R.J.Fallon, J.T. Vanderslice and E. A. Mason : J.Chem.Phys.33.944—944'(1960bJ
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E.S.Fishburne and K. Narahari Rao : J.Mol.Spectrosc. 19, 290-293 (1966)
Vibration rotation bands of HF. {E, hv, HF]

D.C.Frost. C. A. McDowell and D. A. Vroom : J. Chem. Phys. 46, 4255-4259 (1967)
Phoioelectron spectra of the halogens and the hydrogen halides.
[E, hv, HF - HI, Fs - I; ionization potentials]

E.Gafary, J. Romand and B. Vodar : J. Chem. Phys. 19, 37%-380 (1951}
Ultravialet absorption spectrum of gaseous hvdrogen {luoride.
[E. hy, HF: 290 - 438 K, strong dependence with temperature]

G.Garia and F.Maneroc : Chem. Phys. Lett. 280, 419-422 {1997)
Correlation of the total cross section for electron scattering by
molecules with 10 - 22 electrons, and some molecular parameters at
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I.Goidhar, R. M. Osgood, Jr. and A. Javan : Appl. Phys. Lett. 18, 167-169 (1971)
Observation of intense superradiant emission in the high-gain infrared
transitions of HF and DF moiecules. lE, hyv, HF. DF]

G. Guelachvili : Opt. Comm. 19, 150-154 (1976)
Absolute wavenumber measurements of 1-0, 2-0, HF and 2-0, H33C!, H37(Cl
absorption bands. [E, hwv, HF, HCl; 1-0 of HF 3961.4229 cm—!J

W.F.Hergel, W. E. Deeds, N. M. Gailar. X J. Lovell and A H. Nielsen : J.Upt. Soc. Am.
59, 1113-1119 (1962)

Infrared spectrum of hydrogen fluoride : Line positions and [ine shapes.
Part . Treatment of data and results. [E. hv, HF]

J. ). Hinchen : ].0pt.Soc. Am. 64, 1162-1163 (1974)
Determination of vibration-rotation line strengths for HF and DF by
use of an HF/DF cw laser. {E, hv, HF, DF]

A.K.Kazansky : Thear.Math. Phys. 37. 892-904 {1978)
Model of the passing of the s term through the parabolic boundary of the
continuum. [T,

D.E.Kirkpatrick and E.0.Salant : Phys. Rev. 48, 945-948 (1935)
Overtone absorption bands of gaseous HF. [E, hv, HF]
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K. L. Kompa and G.C. Pimentel : J. Chem. Phys. 47, 857-858 (1967)
Hydrofluoric acid chemical laser. [E. hv. HF, DF]

M. XKrauss and D. Neumann : Mol. Phys. 27, 917-921 (1974)
Multi-configuration seli-sonsisteni-field calculation of the dissocia-
tion energy and electronic structure of hydrogen fluoride. [T, HF]

H.J. Lempka, T. R. Passmore and W.C. Price : Proc.Roy. Soc. London A304, 53-64
(19682) see p. 15

H. J.Lempka and W.C.Price : J.Chem Phys. 48, 1875-1876 {(1968b)
lonization energies of HF and DF. [E, hv, HF, DF]

G.C.Lie and E.Clementi : I.Chem. Phys. 60, 1275-1287 (1974a)
Study of the electronic struciure of molecules. XXI. Correlation energy
corrections as a functional of the Hartree-Fock density and its applica-

tion to the hydrides of the second row atoms.
(T. HF, CH, NH OH H» etc.]

G.C.Lie : 1. Chem Phys. 60, 2991-2996 (1974Db)
Study of the theoretical dipole moment funciion and infrared transition
matrix for the XX+ state of the HF melecule. [T. HF]

A. A Mason and A.H. Nielsen : ! Opt. Soc. Am. 57, 1464-1470 (1967)
Rotational spectrum of hvdrogen fluoride : Frequencies and linewidths.
[E. hwv, HF]

M. G. Mason, W. G. Von Holle and D. W. Robinson : J.Chem. Phys. 54, 3491-3499 (1971)
Mid- and far-infrared spectra of HF and DF in rare-gas mairices.
[(E, hv, HF, DF; 4 - 30 K]

R.E.Meredith : J. Quant. Spectrosc. Radiat. Transf. 12, 485-503 (1972)
Strengths and widths in the first overtone band of hydrogen fluoride.
[E. hv, HF]

R.E. Meredith and F. G.Smith : J. Quant. Spectrosc. Radiat. Transf. 13, 849-114
{1973)
Computation of electric dipele matrix elements for hydrogen fluoride.
[T, HF]

¥.Mever and P. Rosmus : J]. Chem. Phys. 63, 2356-2357 (1975)
PNO-CI and CEPA studies of electron correlation effects. HII.
Spectroscopic constants and dipole moment functions for the ground
states of the first-row and second-row diatomic hydrides.
IT, hy, HF, HCI, OH, NH, LiH, etec.]

J.S. Muenter and W. Klemerer : J.Chem. Phys. 52, 6033~6037 (1970)
Hyperiine structure consiants of HF and DF. [E, HF, DF]

I.S.Muenter : J.Chem. Phys. 56, 5409-5412 (1972)
Polarizability anisotropy of hydrogen fluoride. [E. HF)
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S. M. Naude and H. Verleger : Proc. Phys. Soc. London A63. 470-477 (1950)
The vibrational/rotation bands of the hydrogem halides HF. H35CI, H37CI,
H'YBr, H®'Br and H®**'I. (E, hw, HF - HI|J

}.F.Ogilvie and D. Koo : J.Mol.Spectrosc. 61, 332-336 (1976)
Dunham potential energy coefficients of the hydrogen halides and carbon
monoxide. [T, HF - HI, C0J

J.F.O0gilvie, W. R. Rodwel] and R. H. Tipping : J. Chem Phys. 73, 5221-5229 (1980)
Dipole moment functions of the hydrogen halides. [T, HF - HI]

M.0 Keeffe : J. Am. Chem. Soc. 108, 4341-4343 (1986
Calcutated structures and fluoride affinities for fluortdes.
{T, HF, BFs, NFs. PFz. CFs, SiF4, S$Fs. etc.|

E. Pahl, H. -D. Meyer and L.S. Cederbaum : Z.Phys. D38, 215-232 (1996a)
Competiticn between excitation and electronic decay of short-lived
molecular siates. [T, general theory]

E. Pahl, H -D. Mever, L. 5. Cederbaum, D. Minelli and F. Tarantelli : J.Chem. Phys.
105, 9175-9181 (1996h)
Adiabatic and nonadiabatic effects of nuclear dynamics in spectra of
decaying states : Auger spectvum of HF. [T, HF]

E. Pakl, L. 5. Cederbaum, H. -D. Mever and F. Tarantellt : Phys. Rev. Leti. 80,
1865-1868 (1998a)
Controlted interplay between decay and fragmentaiion in resonant Auger
processes. [

E. Pahl, H ~D. Mever, L..5. Cederbaum and F. Tarantelli : J. Elect. Spectrosc.
Relat. Phenom. 93, 17-30 (1998b)
Theory of wave packet dynamics : resonant Auger spectrum of HF. (T, HF]

E. Pah!l, L. S Cederbaum and F.Tarantelli : Phys.Rev. ABD, 1070-1078 (1999a)
Resonant decay spectra for energetically unselective excitation
exemplified by the broadband rescnant Auger spectrum of HF.

[T, HF; see A P.Hitchcock (1981)]

E. Pahl, ). Brand. L. 5. Cederbaum and K. Tarantelli : Phys. Kev. AU, TU7Y-10YU

{1999b)
Impact of narrow-hand excitation on resonant decay spectra. (1. HF]

G.Rimpel : Z.Naturforsch. 29a, 588-592 (1974)
Linienstarken in der 4-0- und 5-0-Rotationsschwingungsbande von
Fluorwasserstoff. lE, hy, HF: | <4 puir) 1 0>1] = 3.48-107%% esv-cm]

W.G. Rothschild : J.Opt. Soc. Am. 54, 20-22 (1964)

Pure rotational absorption spectrum of hydrogen fluoride vapor between
22 and 250 . [E. hv, HF]
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.Salama and J. B. Hasted : I.Phys. B9 L333-L336 (1976)

Electron energy loss spectrum of hydrogen fluoride.
IE, HF; 70 eV, energy loss 11 ~ 16 e¥]

.N.Siteo and T.A. Cool : J.Chem Phys. 65 117-133 (1976)

Overtone emission spectroscopy of HF and DF : Vibrational matrix elements
and dipole moment function. |E, hv, HF, DF]

. 5. Simmons : J.Quani. Specirosc. Radiat. Transf. 4. 95-106 (1964}

Some measuremenis of the inirared spectral radiances and emissivities of
hydrogen fiuoride in combustion gases at 1000 °C. (E, hy. HF; 1250 K]

.S.Simmons : AIAA J.5, 778-787 (1967)

Infrared spectroscopic study of hydrogen-fluorine flames. [, hv. HF]

.D.Smith. T.-T. Chen and J. Simons : J. Chem. Phys. 61, 2670-2674 (1974)

Theoretical studies of molecular ions. Vertical ionization potentials
of hydrogen fluoride. [T, HF; equation-of-motion approach]

L. Spellicy, R E Meredith and F. G. Smith : J. Chem. Phys.57,5119-5123 (1972)

Strengths and collision broadened widths in the second overtone band of
kydrogen fluoride. [E, hv, HF]

.G.Stamper and R F. Barrow : J. Phys. Chem. 65, 250-251 (1961)

The V(*Z*) - N(*Z*) transition of hydrogen bromide.
E, hw, HF, HCI, HBr|

M.Talley, H. M. Kaylor and A H. Nielsen : Phys.Rev. 77, 529-534 (1950)

The infra-red spectrum and molecular constants of HF and DF.
[E, hy, HF, DF; v {1 «< 0} = 3961.42 cm 1]

K.von Niessen, L. 5. Cederbaum, ¥. Domcke and 6. H. F. Diercksen : Chem Phys. 56,
43-52 (1981)

Green's function calculations on the complete valence ionization spectra
of HF, HCl, HBr. anand HI. [T, HF - Hi]

D.U.Webb and K. Narahari Rao : J.Mol.Spectrosc. 28, 121-124 (1968

Vibration rotation bands of heated hvdrogen halides.
(E. hv. HF, HCI, DCI]

H.J.Werner and P. Rosmus : J.Chem. Phys. 73, 2319-2328 (1980)
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References for HCH DC1 (1900 - 1999)
(Hydrogen chlioride, Hvdrochloric acid)

|Hydrogen Halide, Halogen acidl

E : Elastic collision, R : Rotatioal excitation
Vv : Vibrational excitation, EX : Electronic exciiation
D : Dissociation, I : lonization,
A : Attachment, QT : Grand total cross section,
S ¢ Swarm, o . fonization coefficient,
0 : The others, [ 1: Additional! information,
£ : Exp., T : Theory.

The eldest paper in this list is given by J.§. Townsend (1903).

_Abouaf and D.Teillet-Billy : }.Phys. B10,2261-2268 (i977a)OK

Fine structure in dissociative-attachment cross sections for HCI and DCI.
(E, HCI, DCl: 0.5 - 2.5 eV]

. Abounal and D.Teillet-Biily : 10th ICPEAC, Paris Z, 792-793 (1977b) -

Electron attachment to polar molecules : Structure in the dissociative
attachmeni cross sections for HCIL, HBr, HF. (E. HCI, HBr, HF]

. A, Adamovich, A. V. Dem vanov, N. A. Dvatko, 1. V. Kochetov, A. P. Napartovich and
CP.Strel tsov : Sov. Phys. Tech. Phys. 32, 568-572 (1987) -

Kimetics ot slow electrons in an electron-beam pumped excimer laser.
[T, HCl, Xe, Ar]

_A. Adamovich A. V. Dem vanov, !. V. Kochetov, D. D. Malvyuta, Yu. B. Smakevskii and
.P.Strel" tsav : Sov.J.Quant.Elect. 20, 1303-1309 (1990) -

Modeling of an XeCl excimer [aser excited by a fast eleciron bean.
[T, HCI. Xe, Ar]

G. Adams, D. Smith, A. A. Viggiano, J. F. Paulson and M. J. Henchman : J. Chem. Phys.

84, 6728-6731 (1986) K

Dissociative attachment reaciions of electrons with strong acid

" molecules. [E. HF - HI., HNQOa, H»504, etc.; 300 and 510 K]

M.

y.

H. Alexander. B. Pouilly and T.Duhoo : J§.Chem. Phys. 99 1752-1764 (1993)
Spin-orbit branching in the photofragmentation of HCI.
[T, hv. HCI, DCI]

Alhassid and B. Shae : Phys. Rev. A46, 3991-4002 (1992) -

Algebraic eikonal approach to eleciron-molecule scattering. 1.
Rotational-vibrational excifations.

[T, HCl, HF. LiF; 0.5 - 7 eV for HCI]

- HCE 1 -
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.Allan and 5. F. Wong : J. Chem. Phys. 74, 1687-1691 (1981) XK

Dissociative attachment from vibrationally and rotationally excited
HCI and HF. {E, HCI, HF:; 300 - 1180 K]j

A Armstrong and S.S.Nagra - J. Phys. Chem. 79, 2875-2875 (1975)

Mechanisms of thermal electron capture by HCl and HBr.
[E, (HCI1)2., (HBr):) .

.A. Armstrobg and S.35.Nagra : Can. J. Chem. 54, 3580-3591 (1976}

Hydrogen forming reactions of thermal electrons in hydrogen halides :
Kinetics and thermodynamics. {E, HC!, HBr]

.Ascenzi, P. M. Regan and A. J. Orr-Ewing : Chem. Phys. Lett. 310, 477-484 (1999)

The ultraviolet photodissociation of DCl : H/D isotope effects on the
Cl(?P) atom spin-orbit branching. - [E, hv, DCI]

.N.R Ashfold and 1. D. Prince : Mgl. Phys. 73, 297-315 (1991}

Third harmonic gemeration in molecular gases.
{E, hv, HCl, C2Ho, CSo, HaS, €0, ete.)

.E. Atems and J. M. Wadehra : Chem. Phys. Lett. 197. 525-529 (1992)

Vibratiooal excitation of Hp and HCl by low-energy electron xmpact
An isotlope scaling law. [T, RCIl, H2!

.Azria, L. Roussier, R. Paineau and M. Trome : Rev. Phys. Appl. 9, 469-473 (1974)

Attachment electronique dissociatif sur HCl et DPCIL
[E, HCI, DCI; 0 - 12 eV]

.Azria, Y.Le Coat, D Simon and M. Trouc : }. Phys. B13, 1909-1918 (1980) K

Differential cross section dissociative attachment in HC! : CI~ and H-
formation. {E, HCI]

.Azria, Y.Le Coat and M.Tronc : 12th ICPEAC, Gatlinburg 411-412 (1981)

Spin-orbit splitting and dynamical coupliog for differential M~ cross
section in hydrogen halides. [E, HCI, HBr, HIJ

K. Azria : in_Physics of Electronic and Atomic¢ Collisions. (Zth ICPEAC,
Gatlinburg 557-567 (1982) -

Electron molecuie collision at {ow energy resonance and threshold
phenomena. [review, HCI, HF, HBr, HI]

V.A.Bailey and A. J.Higgs : Phil. Mag. 7, 277-286 {1929}

On the attachment of electrons to the molecules HCl and NHs.
[E,” HC1, NHs]

V.A.Bailey and ¥W. E. Dencanson : Phil. Mag. 10, 145-160 (1930}

On the behaviour of electrons amongst the molecules NHsz, Ho0 and HCI.
[E, HCi, NHs3, H20i

- HCL 2 -



0 C.H.Bair and F. Allario : Appl. Opt. 16, 97-100 (1977)
Measurement of HCI absorption ceefficients with a DF laser.
[E. hy, HCI]|

J.N.Bardsley : in Electron-Molecule and Photon-Molecule Collisions, Plenum
267-280 (1979)

Molecular resonance phenomena.

[review, HC!, Ho. No, 02, NO, Fa2, Clz, I2]

o

A J.N. Bardsley and J. M. Wahdera : J.Chem Phys. 78, T227-7234 (1983) -
Dissociative attachment ta HCl, DCl and Fa. [T. HCl, DCE, Fal

EX K. H. Becker : Comments AL. Mol.Phys. 30, 261-284 (1994) -
1 Flectron-impact ionization and dissociative excitation of halogen-
containing molecules. [comments, HF - HBr, BCls, NFs3, etc.]

0. N.S. Belokrinitskii,V.N. Gorshkov and A. 1. Shchedrin : Tech. Phys. 38, 409-412
(1993) -
Effect of inhomogeneities in pre-ionization, electric field, and gas
concentration on the arc formation dynamics in self-sustained discharges
in XeCl lasers. {T, HCl, Xe]

0 W.S. Benmedict, R. Herman, 6. E. Moore and §. Silverman : Can.J.Phys. 34, 850-875
{1956)
The strengths, widths, and shapes of intrared lines. U. The HUI
fundamental. [E. hy. HCl; 300 K]

0 D.M. Bishop and L.M Vheung : J.Phys.Chem Ref.Data 11, 119-133 (1982} -
Vibrational ceniribution to molecular dipole polarizabilities.
[review, HCl1. DCi, HF, HI, €0, NO, CH4, SFs. CeHe. etc., many molecules)

A N E.Bradbury : J.Chem. Phys. 2, 827-834 (1934)
Formation of negative ions in gases by electron attachment. Part I.
NH5, €0, N0, BCl, and Cl,. [E, HCl + Ar. NHs, €O, NO, Ci.]

0 B.A Brice and F. A Jenkins : Nature 123, 944-944 (1929)
A new ultra-violet band spectrum of hydrogen chloride,
tE, hv, HCI]

0 N.J.Bridge and A.D. Buckingham : Proc. Roy. Soc. London A2935, 334-349 (1966)
The polarization of laser light scattered by gases.
[T and E. HCl. Ho, Do, No, CO, NO, 02 Clz, €02, N20. S50 NHs3, eic.)

U LU E Brion and i.¥. Thomsoh : ! Elect. Spectrosc. Relat. Phenom 33, 287360
{1984a) -
Compifation of valence shell moiecuiar photoelectron branching ratios as
a function of energy. [compilation, HCl. HBr. HF, 0. NO. {0. Nj Hz0
NH3. CH4. CO2, COS, €S, N20]
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0 C.E Brion and J.P. Thomson : J.Elect. Spectrosc. Relat. Phenom. 33, 301-331
(1984b) -
Compilation of dipole oscillator sirengths (cross sections) for the
photoabsorption, phetoionization and ionic fragmentation of molecules.
icompilation, HCI, HF, HBr., H-. CO. Nz, 03, NO, - H>0, NHs. CH4, N20, COo,
(05, (52, SFgl

QT E. Bruche : Ann. Phys. 82, 25-38 (1926)
Uber die querschnitts Kurve des Chlorwasserstoffes gegenuber langsamen
Elektronen und ihnen Vergleich mit der Argonkurve.
[E. HCl, Ar] :

U P Brumer and M. Shapiro ; in_Annual Review of Physical Chemistry, Vol. 43,
Annu. Rev. Inc. 257-282 (1992)
Laser control of molecular processes. [review, T, HCI, IBr1]

A 1.S5.Buchel nikova : Sov.Phys. JETP 35. 783-791 (1959
Cross sections for the capture of slow electrons by 0z and Hz0 molecules
and molecules of halogen compounds.
[E. HCi. HBr, SFs, CClg4, CFsl, CCl.F2, BCis, 02, H20]

A N A Burdett and A N.Hayhurst : Nature 245, 77-78 (1973)
Kinetics of formation of chloride ions in atmospheric pressure flames
by way of HCI + e~ — H + Cl-. [, ACIJ

A N.A Burdett and A N. Hayhurst : Proc. Rov. Soc. London A355, 377-405 (1977)
Kinefics of formaticn and removal of atomic halogen ions X~ by HX + e~
— H + X~ in atmospheric pressure flames for chlorine, bromine and
iodine. (E, HC!, HBr, HI]

T

P. Burke, C. J.Gillan and L. A Morgan : in Aspects of Electron-Molecule
V Scattering and Photoranizatlon AIP Conf.Proc. 204, New BHaven 153-1568
(1930)

Threshold peaks in electron scattering by HF and HCI.

[T, RC1, HF; R-matrix]

E P.D.Burrow : J. Phys. B7, L385-L388 {(1974)
Threshold struclure in the elastic cross section for scatiering of slow
electrons from HC! and HBr. (E, HC!, HBr]

V M Cacciatore M Capitelii, S.De Benedictis, M. Dilonardo and C. Gorse : in

D Nonequilibrium Vibrational Kinetics, Springer, M. Capitelli{(Ed), 5-46 {1986)
Vibrationa! kinetics, dissociation, and jonization of diatomic molecules
under nonequilibrium conditions. [T, HCI, N,, Ho, CO]

0 P.E. Cade and W. M. Huo : J. Chem. Phys. 47, 649-672 (1967)
Electronic structure of diatomic molecules. VI.A. Hartree-Fock wave-
functions and energy quantifies for the ground states of the second-row
hydrides, AH (T, HC!. NaH, SiH#, PH SH etc.]
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A G. E.Caledonia : Chem. Rev. 75, 333-351 (1975) -
A survey of the gas-phase negative ion kinetics of inorganic molecules.
Electron attachment reactions. {ireview, HC1, F. CI, Br, I, 0, Bra, I3,
NO, OH, 0z CO0z H20, No0, N0z, 03 S$02]

V . E.Caledonia and R. E. Center : J.Chem Phys. 64, 4237-4238 {(197s8) -
A note on vibraiional excitation of HCI by electron impact.
(E, AC!: reamalysis of R.E. Center (1974})

0 M Capitelli,M. Dilonarde and C. Gorse : Chem Phys. 43, 403-414 (1979)
Electron energy distribution functicns and dissociation kinmetics of HCI
in non-equilibrium plasmas. LT, HCI]

E M. Capitelli.R Celiberto and M. Cacciatore : in Advances in Atomic, Molecular

V and Optical Physics., Val. 33, Academic 321-372 (19%4)
EX Needs for cross seciions in plasma chemistry
I [review, HCl, HF, Hs, N, 02, €0, Fz2. Cla. €02 etc.]

V R.E.Center and H.-L. Chen : J.Chem Phys. 61, 3785-3788 {1974) -
Vibrational excitation of HCl by electron impact.
|[E, HCl: rate const. for vib.ex., 0.8 - 1.7 eV

V R E.Center and H. -L. Chen : IEEE J.Quant.Elect. 11, 687-687 {1975} -
Vibrational excitation of HC1 by electron impact.
[E. HCl; (1.2 £ 0.4) x 107® cm®/s at | eV mean electron temp. ]

Y R.E. Center,i.H Jacob, M. Rokni and £. Rozenberg : Appl. Phys. Lett. 41, 116-118
{1982)
Yibrational excitation of HCl in electron beam excited Ar/HC!L mixtures
IE. HCl]

0 V.Cermak : J.Elect.Spectrosc. Relat. Phenom. 6, 135-144 (1973)
Electron spectroscoepy of autoionizing states of oxygen, chlorine and
bromine atoms. (E, HC!. 02, Cls Brg]

=

P. ). Chantry : in Applied Atomic Collision Physics, Vol. 3, Academic Press
35-70 (1982)

Negative ion formation in gas lasers.

[review. HC], Fz, NF3, HgBrz. CUQ Clz, CCl4, iz, SF@]

0 A.I.Chichini : Chem. Phys.Lett. 200, 459-463 (1993)
Measurement of {1 (2Py.-} quantum yield for the photodissociation of
NOCL, ICL. PCls, Cl20 and COCI,. [E. hv. HCI, Cla, CCls, NOCI, etc.]

A A A Christodoulides, R. Schumacher and R, N.Schiadier : J. Phys. Chem. 79,
1904-1911 (1975)
Studies of electron cvclotron resonance technique. X. Interactions of
thermal-energy electrons with molecules of chlorime, hydrogen chloride,
and methyl chloride. (E. HCI, Cls. CHaClH)
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A L.G.Christophorou, R.N. Compton and H. W. Dickson : 5th ICPEAC, Leningrad
582-583 (1967)
Eleciron capture by hydrogen halides. {E, HCl, DCI. DBr, HIJ

A L.G. Christophorou, R.N. Compton and H. W. Dickson : J.Chem. Phys. 48, 1949-1955
(1968a) OK .
Dissociative electron atiachment to hydrogen halides and their
deuterated analogs. [E. HCY, DCi, HBr, HI]

A L.G. Christophorou and J. A.D.Stockdale : J.Chem Phys. 48, 1956-1960 (1968h) -
Dissociation electron attachment to molecules.
icompilation, HCI, HBr, HI, CCls, CCl2F>, etc.; aboet 49 molecules|

A L G Christophorou.S. R. Hunter, J.G. Carter and §. M. Spyrou : in Swarm Studies

and Inelastic Electron-Molecule Collisions, Springer-Verlag 303-328 (1987)
Effects of temperature on dissociative and nomdissociative electron
attachment.

[review, HCI, DCl. Hs, D5, CCIFs, C5F, 1-CsFe, CsFs. CaFg, etc. ]

V M Cizek, J.Horacek and W. Domcke : Phys. Rev. A60, 2873-2881 (1999} -
A Associative detachment, dissociative attachment, and vibrational
excitation of HCl by low-energy electrons. (T, HCI]

E L. A.Collins,R J.W. Henry and D.W. Norcross : J.Phys. B13,2299-2307 (1980
v Etectron collisions with polar moelecules : exchange and polarization in
inelastic scattering by HCL. {T, HCI1]

I K.T.Compton : Phys.Rev.7,501-508 (1916)
The theory of ionization by collisions. [O. Case of inelastic impact.
[T, i

I K.T.Compton and C. C. van Voorhis : Phys. Rev. 26, 436-453 (1925)
Probability of ionization of gas molecnles by electron impacts.
(E. HC1., He - Ar. Hp, N2, Hg: th.- 350 eV]

[ K. T.Compton and C.C.van Voorhis : Phys.Rev. 27, 724-731 (1928) -
Probability of ionization of gas molecules by electron impacts. 1I.
Critique. [E, HCI1, He - Ar, Ha, N2, Hg:; th.- 350 eV|

EX R.N. Compion, R. H. Huebner, P. ¥. Reinhardt and L. G.Christophorou : J.Chem. Phys.
48, 901-909 (1968) -K
Threshold electron impact excitation of atoms and molecules : Detectiion
of tripiet and temporary negative ion states.
[E, HCI1, He, N», H20, D20, CsHs., CioHg, 5Fs]

E J.D.Craggs and H. 5. W.Massey : in Handbuch der Physik, 37/1, Springer
EX 314-415 (1959)
| The collisions of electrons with molecuies.
(review, T and E, HCl, Hz, No, (0, N0, N0, C0.. NHs, H20, H:S, BFs,
BCls, CHg, CHs0H, CoHs0H, CCioFy, CF4. SiF4. SiCly. €Cls, SFe, etc.]

- HCE & -



o

D.M. Curtis and J.H.D.Eland : Int.J.Mass Spectrom lon Process. 63, 241-264
{1985) -
"Coincidence studies of doubly charged ions formed by 30.4 am photo-
ionization.
|E, hy. HCI, 0., NO, I,, ICl, N20, €02 0CS, CS2, S50z Hz5. CFs, CHsl]

V S.Cvejanovic : in AIP Conf.Proc. 295, 18th ICPEAC. Aarhus 390-401 (1993)
: Threshold and resenant .feature in the vibrational excitation functions of
hydrogen halides. {E, HCi, HF, HBr)

E M.Dapor : Nucl. Instrum Meth. B95, 470-476 (1995) -
Elastic scattering of electrons and positrons by atoms : differential
and transport cross section calculations.
[T. Cl. Ne, Ar, . Na. Cu, Hg etc.]

0 V.V.Datsynk.I.A Izmailov and V. A.Kochelap : Phys. Usp. 41, 379-402 (1998) -
Vibrational relaxation of excimers. [review, HCl, Fz, C(Cl,, He - Xe]

0 S.Daviel, Y. Tida,F.Carnovale and C. E Brion : Chem. Phys. 83, 391-406 (1984af
Absolute oscillater stremgths for the partial phetoionization, ionic
fragmentation and photoabsorption of HCI. {E, hvy, HCI]

0 S.Daviel, C.E. Brion and A P.Hitchcock : Rev.Sci. Irstrum 55, 182-191 (1984b)
EX New high-performance electron energy loss spectrometer for valence and
inner-shell excitation studies.  [E, HCI, N2; 3 keV]

S§ D.K.Davies : 33rd GEC, Oklahoma KA-6, 85-85 (1980)
a Measurements of electron transporf, attachment, and ionization in HCI
A [E. HCL: W, a/N, n/N, E/N =3 - 300 Td; see P.J Chantry (1982)]

5 D.K. Davies : Report AFWAL-TR-82-2083, Aero Propulsion Labo., AFWA Labo.,
1-94 (1982)

Measurement of swarm parameters in chldrine—bearing molecules. |E, HCE,

$ D.K. Davies : in Nonequilibrium Effects in lon and Electron Transport,
Pienum 177-195 (1990}
Measurements of attachment coefficients in the presence of ionizatioe.
[E, HCI, No + 0. No + 0o + H20, CO», CC14]

0 E.de Beer,¥W.J.Buma and C. A. de Lange : J.Chem. Phys. 99, 3252-3261 {1993)
Resonance enhanced multiphoton ionization photoelectron spectroscopy and
pulsed field ionization via the F'A5{v =0} and {3A, (v'=0) Rydberg
states of HCI. [E, hv. HCI]

0 F.H de Leeuw and A. Dymanus : J. Mol.Spectrosc. 48, 427-445 (1973)

Magnetic properties and molecular quadrupole moment of HF and HCl by
molecular-beam electric-resonance spectroscopy. |E, HCI, HF|

- 0l 7 -



=

-3

i

A.B. Dem” yanov, I. V. Kochetov and V.G. Pevgov : Sov. Phys. Tech. Phys. 24, 1234-1235
{1979) -

Vibrational excitation of HC! in an electric discharge.

(T, HCI: B.Eq.]

A. V. Den' vanov, 1. V. Kochetov, 5. M. Kurkin, V. G. Pevgov and V. M. Shashkov : High
Temp. 20, 5-9 (1982} -
Determination of the rate constants of dissociative electron attachment
in HC! molecules in a non-self-susiaioing discharge. [E. HCI]

H. Deutsch, K. Becker and T.D.Mark : Int.J. Mass Spectrom Ion Process. 167/168,
503-517 (1997 K :
A modified additivity rule for the calcutation of eleciron impact
ionization cross-section of molecules ABq.
[T, HCI, HE, HBr, S§Fs, CF4, CCls, etc.]

A.S.Dickinson and D, Richards : J.Phys. B8, 2846~2857 (1975} -
The rotational excitation of polar molecules by electrons.
[T, HC1, CsF. CsCl, KI, €O, CN; 0.0t - 10 eV for HC1]

J.D.Dillard : Chem Rev. 73, 589-643 (1973)
Negative ion mass spectrometry.
Ireview, HCI, HF, H,, Fp. Cla. 05, CO, NO, H20, N20, NO-, C0s, etc.]

W. Demcke and L.S.Cederbaum : J. Phys. B14, 149-173 (1981) -
On the interpretation of low-energy electron - HCl scattering phenomena.
[T, HC1: th.- 5 eV]

¥. Domcke and C. Mundel : J. Phys. B18, 4491-4509 (1985)
Calculation of cross sections for vibrational excitation and dissociative
attachment in HCI and DC! bevond the {ocal-complex-potential approximation.
[T. HC1, DCI]

W. Domcke : in Aspecis of Eleciron-Molecute Scattering and Photoionization,
AIP Conf.Proc. 204, A.Herzenberg (Ed)., New Haven 169-180 (1990)

Thresho!d phenomena in low-energy electron-pelar-molecule cotlisions :
The nonlocal resonance model. [T, HCI1]

W.Domcke : Phys. Rep. 208, 97-188 (1991) O
Theory of resonance and threshold effects in electron-molecule
collisions : The projection~operator approach.
[T, review, HCI, N2, Fgz Hz, CO-]

EX A.E. Douglas and F.R. Greening : Can.J.Phys. 57, 1650-1661 {1979) -

v

The electronic spectra of HC1 and HF. {E, HC!, HF]
L. Dube and A Herzenherg : 10th I€PEAC, Paris 2, 794-795 (1977a) -

Vibrational excitation of HCI by electroms at threshold.
[T. BC1]

- HCL 8 -



V L.Dube and A. Herzenberg : Phys. Rev. Lett. 38, 820-823 (1977bd)
Vibrational excitation of polar molecules by slow electrons : HCIL.
[T, HC]

0 T.Duhoo and B. Pouilly : J. Chem. Phys. 103, 182-193 (1995)
Analyvtical semiclassical catculation of photodissociation of the HCI
molecule. [T, hv, HCI|

S J.Dutton : J.Phys.Chem Ref.Data 4, 577-856 (1975)
A survey of electron swarm data. [compilation, HCIL, etc.]

E A M Efremov,V.I.Sveisov and D.I.Balashov : Confrib. Plasma Phys. 39, 247-750

v {1999)- .
EX Compilation of cross section data of elementary processes of HCI
| applicable for plasma modeling. [compilatior, HCI!]

R H Ehrhardt - in Aspects of Electron-Molecule Scattering, AIP Conf. Prgc,

vV 204, A Herzenberg (Ed), New Haven 145-152 (1990)
Nuclear-excited Feshbach resonances in the electron scattering from HCI
and HF. (E, HCl, HF]

EX H Ehrhardt and L.Frost : Comments Atf.Mol. Phys. 29, 123-144 (1993} -
Near threshoid electron impact electronic excitation of molecuies.
[comments, HCl, No, HF, ete.|

R A Ernesti,M Gote and H.J.Korsch : Phys.Rev. A52 1266-1271 (1995) K
Rotational excitation in two-center Coulomb-scattering systems :

Application to electren-molecule collisions.
[T. HCl, CO, Ns, Clap; 102 - 103 eV]

0 H. Estrade and W.Domcke : J.Phys. B17, 279-297 {(1984)
Analvtic properties of the S matrix for a siople model of fixed-
nuclei electron-polar-molecule scattering.
[T. general theory for polar molecules, HCl, HF, HBr, etc.]

V I.0.Fabrikant : J.Phys.Bll.3621-3633 (1978)
The influence of long-range interaction on the vibrational excitation of
polar molecules by elecirons. {T. HCI, HEF}

V I.1.Fabrikant : J.Phvs.B18, 1873-1879 {1985]
R-matrix theory of vibrational excitation of the HCl molecule by slow
electrons in the adiabatic approximation. (T, HCI1: 0.3 - 4 eV]

-
—

_I.Fabrikant : I Phys. D3, 401-410 (1986) -
A R-matrix theory of inelastic processes in low-energy electron collisions
with HCl molecule. [T. HCI]

-t
—

_I.Fabrikant.S.A. Kalin and A. K. Kazansky : J.Chem. Phys. 95, 4966-4971 (1991a) -
D Inelastic processes in e - HCl collisions in the energy range including
the dissociation threthold. (T, HCI; th.- 7 eV]

- HCI Y -



T -

I.1.Fabrikant : Phys. Rev. A43, 3478-3486 (1991b) -
Quasiclassical R-matrixz theory of inelastic processes in collisions of
electrons with HCl molecules. [T. HCI1j

D. Felier, €. Boyle and E. R Davidson : J. Chem. Phys. 86, 3424-3440 (1987)
One-electron properties of several small molecules using near Hartree-
Fock limit basis sets. (T, HCI, HF, H.0. CO, N,, H,S, NHs, PHsl

R.F.Fink, M. Kivilonpolo and H. Aksela : J.Chem.Phys.If1.10034—10045 (1999)
Theory and adb initio calculations of 2p photoabsorpiion spectra : The
lowest Rydberg resonances ion HCIL. [T. hv, HCI]

F.Fiquet-Favard : J.Phys. B7, 810-816 (1974a) K
Theoretical investigation of dissociative attachment in HC! and DCI.
[T, HCI. DCH]

F.Fiquet-Favard : Vacuum 24, 533-547 (1974b) -
Theoretical problems in the interpretatior of dissociative attachment
experiments. [T, HCl. Ho, NO., 0o, NOJ

R.E.Fox : J.Chem. Phys. 26. 1281-1284 (1957)
Negative iton formation inm hydrogen chioride by electron impact.
lE, HCI]

R.E.Fox : J.Chem. Phys. 32, 385-386 (1960)
Threshold ionization of HC1 by electron impact. {E. HCI]

D.€. Frost -and C. A. McDowell : J.Chem Phys. 29, 503-506 {1958
Etectron capture processes in the hydrogen halides.
[E, HCI, HF, HBr, HI, S5Fs. 02]

J.W. Gatlagher, E. L. Beaty, ). Dutton and L. L. Pitchtord : JILA Intformation Center
Report No. 22 1-238 (1982) -
A compilation of electron swarm data in eleciro-negative gases.
[compilation, HCI, Fo - I, NFa3, SFs, etc.]

J.W. Gallagher, E. C. Beaty, J. Dutton and L. C. Pitchford : J. Phys. Chem. Kel. Data
12, 109-152 (1983) -K
An annotated compilation and appraisal ot electron Swarm data in
electromegative gases.
[compilatioen, HCI, Cls, CF4, NHs H0, SFe. etc.; 19 molecules]

J.W.Gallagher, C. E. Brion, J. A, R. Samson and P. W. Langhoff : J.Phys.Chem, Ref.Data
17, 9-153 (1988)
Absoluie cross sections for melecular photoabsorption, partial photo-
jonization, and ionic photofragmentation preocesses.
{compilation, hw, HCI, HF, HBr, HI, H», N2, C0, 0., NO, COs, N20, H20,
NHs, CH4, HoS, €S, 0CS, SFe, Cla, CCl4]

- HCI 10 -



.C.Garrett, L. T. Redmon and M. J. Redmon : Phys. Rev. A33, 2091-2092 (1986) -
Electron-impacti disseciation of HCI.
{T, HCIl; th.- 25 eV, through the A state]

.R.Garrett : Phys. Rev. All, 509-515 (1975} -
Rotational resonances in molecular scattering of ultra-low-energy
electrons. [T, Feshbach resonances of diatomic polar molecules)

.P.Gauvacaq and A Herzenberg : Phys. Rev. A25, 2959-2967 (1982}
Nuclear-excited Feshbach resonances in e + HCl scattering. [T, HCI]

.P.Gauyacqg : Europhys. Lett.l, 287-294 (1986}
On the dynamical aspect of the dissociative attachment in electron-
molecute collisions. LT, BCI. Hp: 0 - 1.5 eV for HCI1|

J.P. Gauvacq : in Aspects of Electron-Molecule Scattering and Photoioniza-

tion, AIP Conf.Proc. No. 204, A Herzenberg (Ed), New Haven 181-190 (1990)

Dissociation and association near threshold peaks. [T, HF - HI]

.Gemperle and I Horacek : Czech.J. Phys. 47, 305-315 (1997
Threshold peak structures in the vibrational excitation of HCl by
low-energy electron impact. [T, #CI]

.L.Gertitschke and W. Domcke : I.Phys.D16, 189-200 (1990G)
Threshold peaks in the vibrational excitation of molecules by electron
impact : A time-dependent view. iT, model]

.A.Gianturco and D. G. Thompson : J. Phys. B10, L21-L26 (1977a)
Theoretical evidence for short-lived resonances in eleciron scatiering
by HCl and HF molecules. [T, HCI, HF]

.A.Gianturco and N. K. Rahman : Chem. Phys. Lett. 48, 380-384 (19770)
Threshotd behaviowr of polar molecule vibralional excitations by electron
impact. [T. HC1. HF, HBr. HI]

.A_Gianturco and N.K Rahman : 10th ICPEAC, Paris 798-798 (1977¢c)
Close coupling calculations for HF and HC! nmolecules. Rotational
excitation in collisions with electrons. [T, HCl, HF|

.A.Gianturco and N. K. Rahman : J. Phys. Bl1, 727-740 (1978)

Rotational excitations of HF and HC! moelecules by collision with electrons.
[T, HC!, HF]

.A.Gianturce and N. K. Rahman : J. Phys. B12, 2789-2795 (1979} -
[niernuclear dependence of static polarizabilily in hydrogen halides.
[T, HC!, HF. HBr]

.A.Gianturco, A. Palma and L.Pantano : Nuoovo Cimento 7D, 339-361 (1986) -

Electron-molecule scattering processes. 1. Bound-continuum interactions
in polar diatomic targets. [T, HCI, HF, LiH; mostly for HF]

- HCT 11 -



5.C.Givertz and G.G. Balint-Kurti : J. Chem, Soc. Faraday Trans. 2, 82, 1231-1242
{1986)
Prediction of the Cl1{(¥P3.2)/Cl (¥Py,2) branching ratioc in the photo-
dissociation of HCI. {T. hv, HCI]

Th. Glenewinke!l-Mever and Ch.Ottinger : I. Chem. Phys. 100, 1148-1160 {1994)
Near-resonant versus nomnresonant chemiluminescent charge-transfer
reactions of atomic ions with HCI.

[E, HC!; 1 keV elecirons; mainly charge transfer]

E.Goildstein, G. A. Segal and R W. Wetmore : J.Chem. Phys. 68, 271-279 (1978) K
Configuration interaction calculaticon on the resonance siates of HCI™.
[T, HC1] _ :

C.Gorse M. Capitelli, M. Bacal and J. Bretagne :.Chem. Phys. 102, 1-10 (1986)
Non-equilibrium dissociationr of HC1l and Ho melecules under electrical
discharges : The role of dissociative attachment from vibrationally
excited molecules. [T, HCl, Hs)

1.%. Gortel,R. Teshima and D. Menzel : Phys. Rev. A60, 2159-2175 (1999)
Auger resonant Raman effect for dissociative core-excited states
General treatment and application to the HCI case. T, HCI]

M. Gote and H. Ehrhardt : J. Phys. B28, 3957-3986 (1995) UK
Rotational excitation of diatomic molecules at intermediate energies :
absolute differential state~to-state transition cross sections for
glectron scattering from Nz, Clz, €0 and HCI.
{E, HCl, N2, Clo, CO; 10 - 200 eV, 10 - 160°]

D.S.Green. G. A. Bickel and S.C.Wallance : J.Mol. Spectrosc. 150, 303-353 (1991a)
{241) resonance enhanced multiphoton ionization of hydrogen chloride in
a pulsed supersonic jet : Spectroscepic survey, fE, hv, HCI]

D.S.Green, G. A Bickel and S.C.Wallance : J.Mol.Spectrosc. 150, 354-387 (1991b)
(241) resonance enhanced multiphoton ionization of hvdrogen chloride in
a pulsed supersonic jet ; Spectroscopy and Rydberg - vatlence interactions
of the 'Z*+{0*) and 32~ (1, 0%) states. (E. hv, HCI]

D.S.Green, G. A. Bicke]l and S.C. Wallance : J. Mol. Spectrosc. 150, 388-469 (1991c)
{241} resorance enhanced multiphoton fonization of hvdrogen chloride in
a pulsed supersonic jet :; Vacuum wavenumbers of rotational lipes with
detailed band analysis for excited electronic states of H35CI.
[E. hv. HCI}

L.A.Gribov and V.N. Smirnov : Sov.Phys. Usp. 4, 9Y19-946 (1962} -
Intensities in the infra-red absorption spectra of polvatomic molecules.
freview, HCi, CO, NO, HBr, eic., many molecules]|

H.Gutbier und H.Neuert : I.Naturforsch. 9a, 335-337 (1954} -

Negatlive lonen bei Dissoziation von HCl und HBr durch Elektronenstoss.
[E. HCl, HBr: 0 - 70 eV, relative]

- HCL 12 -



0 R.T.Hali, D.Vrabec and J. M. Dowling : ADDI.ODt.5.1147-lf58 (1966}

A high-resolution, far infrared double-beam Lamellar grating interférro-
meter. [E, hv. DCl, H20]

QT A. Hamada and 0. Suecka : J. Phys.B27, 5055-5064 (1994) QK

Total ciross section measurements for positrons and electrons coiliding
with molecules : II. HCI. [E, HCl; 0.7 - 400 eV]

[ E.E.Hamsen : Phys. Rev. 51, 86-94 (1937) X

EX

0

M.

A study of kinetic energies of atomic ions formed by electron impact in
nitric oxide and hydrogen chloride. [E. HCl, NO]

Havashi : in Swarb Studies and Ipelastic Electron-Molecule Coilisions,

Springer-Verlag 167-187 {1987 K

M.

I

K.

Electron collision cross-sections for molecules determined from beanm
and swarm data. [compilation, HCI, CFs, H20, S0, CHa., C2Hs, SiHs4, etc.]

Havashi and Y. Nakamura : EMS-99, Tokyo 1753-176 (1999) -

May we measure the exact values of electron collision cross sections
for molecules by beam and swarm experiments ?

[general commeni, HC! molecules are mixtures of HCl{r) and HCI (v} ]

.Hayes and F. C. Brown : Phvs. Rev. A6, 21-30 {1972

Absoerption by some molecular gases in the extreme ultraviolet.
[E. hvy., HCl, SiHs, PH3. H2S:; 100 - 200 eV}

.Henglein and G. A. Muccini : Z.Naturforsch. 17a 452-460 (1962) -

Mass spectrometric observation of electron and photon iramsier reactiots
between positive ioms and neutral molecules.
[E, HCl., CHq, H2S, H20. NHa, etc.)

.} W.Henry : Int.J. Quant. Chem. : Quant. Chem. Sympo. 13, 633-644 (1979)

Low-energy-electron-diatomic molecule scattering.
[T, HCI:; exchange and polarization effect]

.Herzenberg : Notas de Fisica 5, 227- (1982)

[T. HCl, 0 - 1.5 ev]

.Higo and T.0gawa : Chem. Phys. 44, 279-285 (1979

Translaticnal energy distribution of the excited hydrogen atom produced
by controlled electron impact on HCL. (E. HCL: 25 - 300 eV]

Horacek : J. Phys. B28, 1585-1591 (1995)-
Application of the Schwinger-Lanczos method to the calculation of
dissociative attachment of electrons to diatomic molecules. [T, HCI]

P. Huber and G.Herzberg : Molecular Spectra and Molecular Structure IV.

Constants of Diatomic Molecules, Van Nostrand-Reinhold 304-308 (1979)

- HCI 13 -



fea]

a7

EX

y
A

0

M. Inokuti : Rev. Mod. Phys. 43, 297-347 (1971)
Inelastic collisions of fast charged particles with atoms and molecules —
The Bethe theary revisited. LT, general theory}

M. Inokuti, Y. Itikawa and J.E. Turnmer : Rev. Mod. Phys. 50, 23-35 (1978
Addenda : Inelastic collisions of fast charged particles with atoms and
molecules — The Bethe theory revisited |Rev. Mod. Phys. 43, 297 (1971}].
[T, general theory)

Y. Itikawa and K. Takayanagi : J. Phys. Soc. Jpn. 26, 1254-1264 (1969a)

Rotational transition in polar molecules to electron collisions =
Application to CN and HCI. IT, HC1, CN}§

Y. ltikawa : J. Phys. Soc. Jpn. 27, 444-452 {(1969b}. Errata 27,1374-1374 (19569)
Rotational transition in polar molecules by electron collisions. II.
Differential cross sections. [T, HCi{, CN; 0.01 - 5 eV for HCI]

Y. 1tikawa and G. Ashihara : J.Phvs. Soc. Jpn. 30, 1461-1466 (1971)
Exchange effects on the rotational excitation of Bl by electron
collisions. [T. HCl]

Y. Itikawa : Phys. Rep. 46, 117-164 (1978)
Electron scattering by polar molecules.
{T, review, HCI, HF, HBr, KI, LiF, CsF, CsCl, CN, CO. N0, etc.|

A Jain and K. L.Baluja : Phys. Rev. 445, 202-218 (1992) K.
Total f{elastic plus inelastic) cross sections for electron scattering
from diatomic and polyatomic molecules at 18 - 5000 eV : Ho. Lio., HF, CH4,
NQ, CO. CQHQ. HCN. 02. HCI, HQS. Pﬂs. Sin and COQ. [T, HC]. PHa. BtC.]

G.R.A Johnson and I. L. Redpath : Trans. Faraday Soc. 66, 861-868 (1970
Electron capture processes in the radiolysis of hydrogen chleride amd of
propane + hvdrogen chloride mixtures. [E, HCI., HCI + CsHgl

F.H. Johnson, H. E. Cartland, T. C. Genoni and A. M. Hurter : J. Appl. Phys. 66,
5767-5725 (1981) -
A comprehensive kinetic model of the electron-beam-excited xenon chloride
laser. [T, HCI, Ne, Ar, Xe, Cl;]

J.Jureta, 5. Cvejanovic, . Cvejanovic, M. Kurepa and D. Cubric : J. Phys. B22,

2623-2631 (1989 K
Threshold electron impact excitation of hydrogen chloride.
[E, HCI; 4.2 -~ 14 eV]

5. A.Kaiin and A K. Kazansky : J. Phys. B23, 4377-4400 (1990)
The semiclassical version of the nom-local resonance theory of electron-
molecule collisions. IT, HCI, F2l

F.Kannari, . D. Kimura and J.J. Bwing : J. Appl. Phys. 68, 2615-2631 (1990) K

Comparison of model predictions with detailed species kinetic measure-
ments of XeCl laser mixtures. (modeling, cross section set for HCI]

- HCI 14 -



-~ 70 T ]

-

o o

Low]

N.V.Karelov, V. 7h. Madirbaev, P. A. Skovorodko, 6. 1. Sukhinin and R. G, Sharafutdinov
: Sov. Phys. Tech. Phys. 27, 1032-1034 (1982) -
Inverse distribution of populations of vibrational levels in the A2ZE
state of the HCI* ion excited by electron impact. (E. HC1; 10 keVi

A.X.Kazansky : Theor.Math. Phys. 36, 825-832 (1978)
Mode! of the passing of the s term through the parabolic boundary of
the continuum. [T,

A K. Kazansky : Sov. Phys. JETP 55, 8§24-827 (1982) -
Antibonding iniermediate state in the theory of vibratiomal excitation of
diatomic molecules by slow electrons. (T, HC! only; 0 — 1, 0 — 2]

A K. Kazansky : J. Phvs. B16, 2427-2443 (1983) -
Vibrational excitation of molecule by electron impact via the virtual
intermediate state, [T, HCl: 0.4 - 1.6 eVl

A K. Kazanskii and I.1.Fabrikant : Sov. Phys. Usp. 27, 607-630 (1984) -
Scattering of slow electrons by molecules.
[T, review, HCl, N, Hz. (082 CHs, LiF, HCN]

A K. Kazansky : J. Phys. B29, 4709-4725 (1996) - :
Discretization of the electron continuum in the non-local theory of
inelastic electron-molecule collisions. [T, HC1, DCl; th.- 5 eV]

V. K. Khersonskii : Opt.Spectrosc. 43,19-21 (1977)
Photodissociation of Paoschl-Teller oscillators.
[T. hy, HC!: from high vibrational levels)

B.K.Kittams, K. C. Hsieh and L.C. McIntyre, Jr.: J.Chem Phys. 82, 3707-3715 (1985)
A time-gf-flight study of H* fragments produced by low-energy electron
bombardment of the hydrogen halides. [E, HF - HI; 21.2 - 51.2 eV}

A.Kivimaki, H. Aksela, §. Aksela, A. Yagishita and E. Shigemasa : I.Phys.BZﬁ[
3379-3386 (1993)

Electron spectra of HC1 at core to Rydberg resonances.
[E. hv., HCI; 195.8 - 208.4 eV]

D.Kligler, 2. Rozenberg and M. Rokni : Appl.Phys. Lett. 39, 319-321 (1981) K

Measurement of HC! electron attachment in relation to XeCl laser kinetics.
(E, HC1]

D.Kligler, 2. Rozenberg and M. Rokni : J. Chem Phys. 77, 3458-3463 {(1982) -
Electron attachment by chlorine denors in e-beam pumped laser gas
mixtures. [E. HCl, Fo. CCls, CHsCl, etc.]

L.E.Kline and M.J. Kushner : Crit.Rev. in Solid.State Materi.Sci. 16, 1-35
(1989)

Computer simulation of materials processing plasma discharges. [review,
HCi. CF4. CCl12F2, Fo, Clp CoFs, CCla, SFe, SiHa, SizHs, CHa, Collel

~ HCL 15 -



-3 Tt

-t

G. Knoth, M. Radle, M. Ehrhardt and K. Jung : Europhys. Lett. 4, 805-810 (1987) -K
Rovibrational threshold structures im the eleciron scatteriog from
hydrogen hailides. \E. HCI, HF:; DCS, 0.15 - 5.5 eV, 15 - 1357

G. Kooth. M. Radle, M. Gote, H. Ehrhardt and K. Jung : J. Phys. B22, 299-326 {198%a) QK
Near-threshold electron impact rovibrational excitatior of HCl and HF
(E, HC1, HF; DCS, 0.5 and .5 eV, 15 - 135" for HCI]

G. Knoth, M. Gote, M. Radle, F. Leber, K, Jung and H. Ehrhardt : J. Phys. B22, 2797-2816
(1989b) OK _
Electron impact rovibrational excitation ctose to threshoid of the v=% and
v=3 levels of HF and HCI. (E. HCI, HF]

G. Knoth, M. Gote, M. Radle, K. Jung and H. Ehrhardt : Phys. Rev. Lett. 62, 1735-1737
{1989¢) O
Nuclear-excited Fechbach resonances in the eleciron scattering from
hydrogen halides. [E, HCl., HF]

I.V.Kochetov, A. V. Dem" yvanov, A. P. Napartovich, M. Capitelli, C. Gorse and §.Llongo :
Sov.J.Plasma Phys. 18, 569-570 (199%) -
Excitation of the vibratiomal states of HC! molecules in a Ar - HCIl plasma
produced by an electron beam : critical analysis of the experimental data.
[E. HC1 + Ar}

M. Krauss, J. A. Walker and V.H. Dibeler : J.Res.Natl.Bur.Std. 724, 281-293 (1968)
Mass spectrometric study of photoionization. X. Hydrogen chloride and
methyl halides. (E, hwv, HCI, CHsCI., CHsF

M.Krauss and W. I. Stevens : J.Chem Phys. 74, 570-577 (1981)
Etectronic structure of the negative ion of HCI. [T, HCI]

E. Kukk, H. Aksela, U.—-P. Sairanen, E. Nommiste, 5. Aksela, 5. ). Ushorne, A. Ausmees
and S. Svensson : Phys. Rev. A54, 2121-2126 (1996)
Core-to-Rydberg excitations and their Auger decay in the HC1 and DC!
molecules. [E, hv, ECl, DCI]

E. Kukk, A. Wilitls, N. Berrah, B. Langer, ). D. Bozek, U. Navadin, M. Aisherhi, A. Farhat
and D, Cubaynes : Phys. Rev. A57, R1485-R1488 (1998) -
Angle-resoived two-dimentional mapping of electron emission tollowing Cl
2p excitations in the HCI molecule. [E, hy, HCI]

M.Kulp : I. Phys. 87, 7-23 (1931)
Analyse und Deutung der ultravioletten Salzsaurebanden
[E. hv, HC1; 3000 - 40060 A)

P. Laborie, J. P. Rocard and J. A Rees : in _Klectronic Lross-Sections and
Macroscopic Coefficients. 2 — Metalic Vapours and Molecular Gases, Dunod

256-260 (1971)

- HCl 16 -



(=]

-3 Ty

H. M. Lambert, P. Dagdigian and M. H. Alexander : J.Chem. Phys. 108, 4460-4466
(1998)
Spin~orbit branching in the photofragmentation of HCI at long wavelength.
[E, hv, HCl; 1933 - 2353 A

F.W. Lampe. ). L. Franktin and F.H Field : J. Am. Chen. Soc. 79, 6129-6132 (1957) K
Cross sections for ionization by electrons.
[E, HCl, He - Xe, Hz0. HS. NHa, etc.; 75 eV]

N. F. Lane : Rev. Mod. Phys. 52, 29-119 {1980)
The theory of electron-molecule collistons.
- |review, HC1, HF, HBr, H,, X2, 02 (0, CO0, N20, H20, NOJ

F.P. Larkins : J.Elect.Spectrosc. Relat. Phenom. 67, 159-162 (1994) -
Influence of core hole screening on molecular Auger rates and inner-shell
lifetimes. [T. HC1, HF, CHs, NHs, PH3, H20, SiHs4, H2$)

H ].Lempka, T. R. Passmore and W.C. Price : Proc. Roy. Soc. London A304,53-64 {19638)
The photoelectron spectra and ionized states of the halogen acids.
[E, hv. HCI, HF. HBr. HI]

F. Linder : 10th ICPEAC, Invited Paper, Paris 51-69 {1977)-
Electron scattering by polar molecules. [review, HCL, HF, HBr, H»0]

Y.Liu and J.Sum : Phys.Leti.A222, 233-236 (199¢) -
A semi-empirical formula for total cross sections of eleciron scattering

from diatomic molecules.
[T, HCl. CO, Ny, NO, 0»; 10 - 4000 eV, Born approx. )

K. Livanage, Y. Yang, 5. Hashimoto, K. J. Gordon and K. W. Fietd : J. Chen. Phys.
103, 6811-6814 (1995) :
Electronic control of the spin-orbit branching ratio in the photo-
dissociation and predissociation of HCI. [E, hw. HCI]

S. Longo, C. Gorse and M. Capitelli : IEEE Trans.Plasma Sci. 19, 379-386 (1991) -
Open problems in the XeCl laser physics. [T, HC1 + Xe + Ne]

S.-P. Lu, 5. M. Park, Y. Xie and R.J. Gordon : J.Chen. Phys. 96, 6613-6620 (1992)
Coherent laser control of bhound-to-bound transitions of HC! and CO.
lE., hv, HCI, CoJ

F.Magnotta.D. J. Neshet and S.R. Leone : Chem. Phys. Lett. 83, 21-25 (1981}
Excimer laser photolysis studies of translational-to vibrational energy
transfer. [E, hy, HC!, HBr, H,S5]

M. Makarov and Y. Bychkov : J.Phys. D29, 350-363 (1996)
The dynamics of XeCl discharge contraction. {E, HC1 + Ne + Xe]

L. Malegat and M.Le Dourneuf : I. Phys.B23,527-547 (1990) K

e - BC!1 and e - HBr scattering calculations ir the valence space.
fT, HC!, HBrl

- HCL 17 -



0 &

0 Y.

0 Y.

Maroulis : J. Chem. Phys. 108, 5432-5448 (1998) -

A systematic study of basis set, electron correlation, and geometry
effects on the electric multipoie moments, polarizability., and hyper-
polarizability of HCI. {T. HCi]

Matsumi, P. K. Das apd M. Kawasaki : J. Chem. Phys. 92, 1696-1701 ({1990a)
Doppiter spectrescopy of chlorine atoms generated from photodissociation
of hydrogen chloride and methyl chloride at 157 and 143 nm

(E. hy, HCI, CBsCll

Matsumi, K. Tonokura and M. Kawasaki : J. Chem. Phys. 93, 7981-7985 (1990b) -
Photodissociation of hydrogen chloride and hydrogen bromide.
(E. hy. HCl, HBr; [57. 193 and 243 nmf

0 M. Mctartney, P. G. Burke, L. A. Morgan and L. J.Gillan : 3. Phys. B23, L415-L418
(1990)
Resonance effects in low energy electron scatfering by HCI.
[T. HCl: resonance was observed near 3 eV}
0 A b.McConkey, G. Dawber, L. Avaldi, M. A. MacDonald, & C. King and R. 1. Hall ; i.Phys.

B27,271-282 (1994)

EX G

EX G.

Threshold photoelectrons coincidence spectroscopy of doubly charged ions
¢f hydrogen chloride and chlorine. [E, hv. HCI, Cl:]

.D.McLean and M. Yoshimine : J.Chem.ths.4?,3256—3262 {(1967) -

Compuled grand-state properties of FH and CIH. [T, HCI, 'HF]

.Mengoni and T.Shirail : Phvs. Rev. Ad4, 7258-7268 (199]) -
Algebraic-eikonal approach to the electron-molecule-collision process
Vibrational excitation and quadrupole interaction. [T, HC!, HF]

1. Miller and R K Gould : J.Chen. Phys. 68, 3542-3547 (1978)

Electron attachment kinetics in flames. . Dissociative attachment to HCI.
[E, HC1; attach. rate coeff., 1730 - 2475 K|

.Mocca : I.Chem. Phys. 40, 2186-2192 (1964)

One-center basis set SCF MO’s. M. Hz0. H2S and HCL.
[T, HC1, H»20, H-S, grand-state wavefunctions]

.Mohanan and K. N. Joshipura : 7. Phys. D15, 67-70 {1990} -

Slow electron collisions with polar molecules in plasma.
iT, HCl, Ho0, HCN; DCS for rot.excitation, 0.01 - 1 eV|

R. Mohimann, S. Tsurubuchi and F. J.de Heer : Chem. Phys. 18, 145-154 (1976)
Excitation cross sections for 3s, 3p and 3d sublevels of atomic hydrogen
split trom simple molecules by high-energy electron impact.

[E, HCI, Hp, H»0, NHs, CHg; 1600 and 2000 eV]

R. MohImann, K. K. Bhutani and F. J. de Heer : Chem. Phys. 21, 127-134 {1977a) -

Emission cross sections of ACIY(A2E Y, v' — X?TI(, v") for electrons on
HCl and lifetimes of the HCIT{A*Z*, +v') states. [E, HCl; 0 - 2000 ev]

- HC1 18 -



]

]

G.R. Mohlmann and F.J.de Heer : Phys. Scr. 16, 51-59 {1977b) -
Measurements of lifelimes and corresponding branching raiios for excited
states in simple molecules and molecular ions.
[E, HCI, H.S8, H20, COJ

G. R. Mohlmann, X. H. Shima and F. J. de Heer : Chem. Phys. 28, 331-341 (1978)
Production of H, D(2s, 2p) by electron impact (0 - 2000 eV) on simple
hydrogen containing molecules.

[E, HC], HBr, No0. H2S, NHs;, CHs; 20 - 2000 eV}

G.R.Mohlmann and F.J.de Heer : Chem. Phys. 40, 157-162 (1979) K
Production of Balmer radiation by electron impact (0 - 200G eV) on smail
hydrogen containing molecules.
[E, HC!, HBr, Ho. H20, HzS, NHs, CHs; 20 - 2000 eV]

L.A. Morgan, P. G. Butke and C.G.Gillan : J.Phys.B23, 99-113 (1990a) O
Low-energy eleciron scattering by HCI.
[T, #C1: R-matrix, 0.0 - 5 eV]

L. A Morgan : in AIP Conf. Proc.No. 205 16th ICPEAC, New York 96-102 (1990b)
R-mairix calculations of electron molecule scatiering.
[T, HC1., HF, Hs, N2l

W.L. Morgan and M. I.Pound : Bull. Am. Phys. Soc. 26, 722-722 {1981a) -
Kinetics of e-beam excited XeCl. [T, HCI + Ne + Xe, Clz + Ne + Xe]

W.L.Morgan, N.W. Winter and K. C. Kulander : UCRL-5U0Z1-8U, Lawrence Livermore
Natl.Labo. 844- (1981b)

W.L.Morgan : JILA Report No. 34,1-46 + figures {(1991)
A critical evaluation of low energy electron impact cross sections for
plasma processing modeling : I. {12, Fz, and HCl. W. CF4, SiH4, and CHa
[compilation, HCl, €la, Fo. CF4. SiH4, CH4l

W.L.Morgan : Plasma Chem. Plasma Process. 12, 449-476 (1992) OK
A critical evaluation of low-energy electron impact cross sections for
plasma processing modeling. I. Clz, F2, and HCI.
{compilation, HCI, Fa, Clel

I.D.Morrison : J.Chem Phys. 21, 1767-1772 (1953)
Studies of ionization efficiency. Part IM. The detection and interpreta-
tion of fine siructure. [E. BC1. He - Xe, He. No. C02 CeHsl

M.A. Morrison amd L.A.Collins : Phys. Rev. A23, 127-138 (198D
Exchange in low-energy electron-molecule scattering : Orthogoralization
and free-electron-gas approximations for collisions with polar and
nonpolar molecules. (T, HC!, Ha, N2, CO. LiH, LiF; 0.01 - 1.0 Ry]

- HCL 1Y -



- m

M. A Morrison : in_Advances in Aiomic and Molecular Physics, Vol. 24,
Academic Press 51-156 {1988) -

Near-threshold electron-molecule scattering.

{T. review, HCl1, BBr, Hz, N2, Fs, C0, Liz. €02 CH4)

R.S.Mulliken : Rev.Mod. Phys. 4, 1-86 (1932)
Interpretation of band spectra. Part HI. Electron quantum numbers and
states of molecules and their atoms.
[T. review, HCI, €0, NO, Fa, Cla, Brz 1, etc.]

R.S Mukliker : Phys. Rev. 51.310-332 (1937)
Low electronic states of simple heteropolar diatomic molecules : II.
Hydrogen and univalent metal halides. [T, HF - HI, etc.]

R.S.Mulliken : J. Chem Phys. 8, 382-395 (1940}
Iniensities io molecelar electronic specira. X. Calculations on mixed-
halogen, hydrogen halide, alkyl halide, and hydroxyl spectira.
[T, HF - HI, Fa2 - Brp, OH, CHsCl - CHsl, ete.]

W.F.Murphy, W. Holzer and H. J. Bernstein : Appl. Spectrosc. 23. 211-218 (1969G)
Gas phase Raman intensities : A review of "pre-laser” data.
{compilation, HCl1, HBr. Hs, Ds, N», 02, C0, CO0», C5», HoS, C4Fg. etc.]

I. A Myer and J. AR Samson : ] Chen. Phys. 52 266-271 (1970)
Vacuum-ultraviolet absorptiem cross sections of €0, HC!, and ICN
between 1050 and 210§ A. (E, hv, HC1, CO, ICN|

5.5.Nagra and D. A Armstrong : J. Phys. Chem. 81, 599-600 (1977)
Electron capture reactions in mixiures of HCl] and HBr. [(E, HC] + HBr]

Is. Naray : Acta Phys. Acad. Sci. Hung. 2. 55— {1952)
Zur\we]lenmechanischeu Theorie des HC1 Molekuls. [T, HCI]

R. K. Neshet : J. Phys. B10.L73%-L743 (1979) -
Interpretation of low-energy electren - HC] scattering phenomena.
[T, HCI1]

H. K. Nasrallah and P. Marmet : J. Phys. BiB, 2075-2086 (1985)
Excited states of HCI and DCl and their negative ions between 12. 5 and
28 eV. [E, HCi, DC!]

A.J.C. Nicholson : J. Chem. Phys. 43, 1171-1177 (1965)
Photoionization-efficiency curves., II. False and genuine structure.
[E, HC!, CHsCl, C.H4, CsHg, C2H;, CHs, CDs, (zHe, CsHg, etc.]

A.0.Nier and E. E. Hanson : Phys. Rev. 50, 722-726 (1936) K

A mass-spectrographic analysis of the ions produced in HC1 under electron
impact. {E, HCI}

- Het Z0 -



EX

.L.Nighan and R T.Brown : Appl. Phys. Lett. 36, 498-500 (1980) K

Efficient XeCl(B) formation im an eleciron-beam assisted Xe/HCl laser
discharege. {E, HC1 + Xe]

.W.Norcross and N.T. Padial : Phys. Rev. A25, 226-238 (1982)

The multipole-extracted adiabatic-nuclel approx1mat:on for electron-
molecule collisions. [T. HCI, COf

_W.Norcross : Int.J.Quant.Chem. : Quant. Chem. Sympo. 17, 191-191 (1983)

Review of electron-molecule scattering. {T, HC]. N3]

.Norling : Z.Phys. 104,638-652 (1937a)

Uber die Bandenspektren der ionisierten Halogenwassersioffe. I.
Chlorhydrid- und Chlordeutridspektren. (E, hw, HCI, DCl]

.Norling : Z.Phys. 106, 177-204 (1937b)

Uber die Bandenspektrem der ionisierten Halogenwasserstoffe. II.
teinstruktur und iseotopieetfekt inm denh Chlorhydrid- und Lhlordeutrid-
spektren. Termschema. [T. kv, HCIl, DCI]

.0gawa, T. Tsuboi and K. Nakashima : J.Chem. Phys. 101, 3696-3703 (1994)

Electron—-impact dissociation of HCI : Translational emergy and angular
distributions of excited hydrogen atoms. {E, HC1:; 22 - 100 eV|

JJ.0rient and S.K. Srivastava : Phys. Rev. A32, 2678-2681 (1985) OK

Cross sections for H™ amd Cl™ production from HCl by dissociative
electron attachment. [E. HCI]

_W.0tvos and D.P.Stevenson : J. Am. Chem. Soc. 78 546-551 (1936)

Cross-sections of molecules for ionization by electrons.
{E, HCl, He - Xe, Hsz, N2, 02, (0o, sz, CHy, - CsHyp, CpHs - CsHig, etc. |

.T.Padial.D. ¥. Norcross and L. A Collins : Phys. Rev. A27. 141-148 {1983)

Vibrationally elastic scattering of electrons by HCIL. {T. HC!]

.T.Padial and D.¥.Norcross : Phys. Rev. A29, 1590-1593 (1984a) -

Ro-vibrational excitation of HCl by electren impact. [T. HCI]

.T.Padial and D.¥.Norcross : Phys. Rev. 429, 1742-1748 (1984b) -

Parameier-iree model of the correlation-pelarization potential for
electron-molecule collisions. [T. HC1, HF, Hp. N, (0, CO0]

.Park. Y. Lee and G. W.Flynn : Chem. Phys. Lett. 186. 441-449 (1991)

Tunable diode laser probe of chlorine atoms produced from the photo-
dissociation of a number of molecular precursors.
[B, hy., HCl, Clz, S2Clz, CCls, ete.]

.Pauling : J. Am. Chem Soc. 54, 988-1003 (1932)

The nature of the chemical bond. M. The transition from one exireme
bond type to another. [T, HF - H!, etc.: potential energy curve]

- HCE 21 -



EX

=

= m

- =

_M.Penetrante and J.N.Bardsley : J. Appl. Phys. 54, 6150-6153 (1983) K

Monte Carlo studies of attachment in HCI and HCI - N2 mixtures.
[T. HC1. HCI + N»J

. 5. Penner and D. Weber : J.Chem Phys. Z1. 649-654 (1953)

Infrared intensity measurements on nitric exide, hydrogenm chioride, and
hydrogen bromide. IE. hv., HCl. HBr. NOj

.Lj.Petrovic, ¥. C. Wang and L.C. Lee : J.Appl. Phys. 64, 1625-1631 (1988) X

Attachment of low-energy electrons to HCL. [E. HC1]

.Pfingst, K. T. Thumme) and S.D. Peverimhoif : §.Phys. B25, 2107-2119 (1997) -K

Near-threshold roiaiional excitation in electron scattering by the HCI
molecule. iT, HCI: R-matrix calculation, 8.1 - 10 eV}

V.Pless, B. M. Nestmann, V. Krumbach and S. D. Peyerimhoff : J. Phys. B25, 2089-2105
(1992a} - :

M.

A.

An ab initio study o! resonant low-epergy electron scattering by HUI.
[T, HCl; 2=* state of HCI™]

.Pless, B. M. Nestmann and S.D. Peverimhoff : I.Phys. B25, 4649-4659 (1992b) -

Vibrational excitation and dissocialive attachment in low-energy
scattering from diatomic molecules. [T, HC!l omly; v 1 - 4; th.- 5 eV}

.A. Pozdneev : Sov.Phys. Tech. Phys. 27, 919-923 (1982) -

Use of quantum three-body theory to caiculate the cross seciions faor
the dissocaitive attachment of electrons to hydrogen halide molecules.
{T, HCl, HBr, HI]

.Pozdneev and V. Shcheglov : Chem. Phys. 123, 27-41 (1988) -

Application of the quantum theory of scaftering to the calculation of the
simplest chemical reactions.
[T, HC1, HBr. Hz, HD, D;. Cla. Brz, [z, N3]

Radle, G. Knoth, K. Jung and H. Ehrhardt : J.Phys. B22, 1455-1476 (1989} OK
Rotational and rovibrational excitation of HC! and HF by low-energy
electron impact. {E, HC!, HF; DCS, 0.5 - 10 eV, 15 - 135°}

A. Radzic and B. M. smirnov :_Keference Data on Atoms, Molecules and lons,

Springer-Verlag (1985)

M

E.Riley, C. J. MacCallum and F.Biggs : Atemic Data Nuocl.Data Tables 15,

443-476 (1975), Erratum 28, 379-379 (1983

K.

Theoretical electron-atom etastic scattering cross sections. Selected
elements, 1 keV to 256 keV. (T, Cl. etc.]

Rohr and F. Linder : 9th ICPEAC, Seattle [, 289-290 (1975a)

Low energy electron scattering by polar molecules. Beam experiments for
the e - HC! system. {E, HC!]

- HCL 2% -



-t

=

o]

K. Rohr and F.Linder : J.Phys. B3, L2060-L204 (1975h)
Vibrational exciiation in e - HCl collisions at low enmergies. [E, HACI]

K. Rohr and F.Linder : J.Phys. B9, 2521-2537 (1976) O
Vibraiional excitation of polar molecules by electron impact. 1.
Threshold resonances in HF and HCI. [E, RC1, HF]

K. Rohr : Sympo. Electron-Molecule Collisions., Tokve 67-76 (1979
Threshold resonances in vibrational excitation of molecules by electron
impact : experimental results. |E, HCI1.

J.Romand et B. Vodar : Compt. Rend. Acad. Sci. 226, 238-240 (1948a)
Spectre d' abserption de 1 acide chlorhydrique gazeux dans la region
de Schumann. |[E. hw, HCI]

J. Romand el B.Vodar : Compt. Rend. Acad. Sci. 226, 2062-2064 (1948b)
Determination of the potential energy curves for the excited states of
gaseous HC! : Comparison o! theoretical and experimental extinction
coefficients. [E, hv, HCI; in French, PA '49-2425]

J. Romand : Ann. Physique 4, 527-592 (1949
Absorption uitraviolette dans la region de Schumann etude de CIH, BrH
et 1H gazeux. B, hy, HC1, HBr, Hi]

A. Rosenberg, A. Lightman and A. Ben—-Heuven : J. Quant. Spectrosc. Radiat. Transt
12. 219-226 (1972)
Interferometric measurements of the pure rotational spectra of HUI and
DCI. (E. hy. HCI, DCI]

K. L. Saenger, R.N. Zare and C.W.Mathews : J.Mol.Spectrosc. 61, 216-230 (1976)
A reexamination of the spin-rotation constant for 2I1 states : The A-X
band system of HC1*. - [T, HCI]

0. Schafer and M. Allen : J. Phys. B24, 3069-3076 (1991)O
Measurement of near—threshold vibrational excitation of HCl by electron
impact. {E, HCI]

B.Schimmelpfennig, B. Nestmann and S.D. Peyerimhoff : J.Phys. B25, 1217-1231
(1992}
Ab initio calculation of partial linewidths in the Auger decay of K-shell
excited HCI. (T, HCI]

B.I.Schneider, M. Le Dourneuf and P.G. Burke : I.Phys. BI2, L365-L369 (1979)
Theory of vibrational excitation and dissociative attachment. : An
R-matrix approach. {T, diatomic molecules, no specified target]

W.H. E Schwarz ; Chem. Phys. 9, 157-164 (1975a)

Continuous change from valence to Rydberg type states. An example of XUV
spectroscopy. (E, hv, HCI, Ar. PHa, H2S. SiH4l

- HCI1 23 -



W.H. E.Schwarz : Chem. Phys. 11, 217-228 (1975h)
Interpretation of the core electron excitation speetra of hydride molecules
and the properties of hydride radicals. lE, HC1. PHs, H2S, SiH4, CHy4l

D. A. Shaw, D. Cvejanovic, G. C. King and F. H. Read : J. Phys. B17,1173-1187 (1984) K
IToner-shell and outer-shell excitation of HCI, HBr and Bro by electiron
impaci with high resolution. lE, HCI1, HBr, Brol

¥.D. Sheasley and C.W.Mathews : J.Mol. Spectrosc.47,420-439 {1973)
The emission spectra of H35CIt, H37CI*, D353C1*, and D37Ci* in the
region 2700 - 4100 A (E, hy, HCl. DCI]

M.Shimoi and Y. Itikawa : J.Phys. B32, 65-79 (1999)C K
Electron colflisions with HCl : elastic scattering and rotational
excitation. {T. HC1; 1 - 50 eV]

V.H. Shui, P. 1. Singh, B.Kivel and E. R Bressel : AIAA J. 17, 1178-1184 (1979) -
Electron attachment at high temperatures.
LE, HCI, HI, SFs, CCla, etc.; 500 - 3500 K|

H.D. Smyth : Rev. Mod. Phys. 3, 347-391 (1931)
Products and processes of ionpization by low speed elecirons.
[review, E, HC1, He - Ar, Hg, H;. Nz. 0., NO. CO. I,. K, CO02 No0. NGO,
Hy0, C:Nz, NHs, CHs, CsHg, CaHiol

D. Spence and T. Noguchi : J.Chem Phys. 63, 505-514 (1973) K
Feshbach resonances associated with Rydberg states of the hvdrogen
halides. |E. HC1, HF, HBr, HI]

E.I1.8tansbury, M. F. Crawford and H.L. Welsh : Can.J. Phys. 31, 954-961 (1953)
Determination of rates of change of polarizability from Raman and
Rayleigh intemnsities. [E. hv, HCI, HBr, Hz, Dz, N2, 0 C0s CHs]

S.H Suck Salk and C. K. Lutrus : Phys. Rev. A38, 3388-3394 (1988)
T-matrix study of responant reactive scattering and comparison between
direct and indirect scattering contributions to the dissociative attach-
ment process of e + AB — A + B~ [T, HCI, H;l

I.H. Suzuki, . E. Brion, K. Weigold and . K. J.Williams : {nt. ). Juant. Chen. 18,
275-280 (1980}
Binding energies at different momenta for the valence orbitals of HCI
by the binary {e, 2e)} method. [E, HCl; 1200 eV]

[.Szamrej and H. Janicka : Radiat. Phys. Chem. 33, 387~ (1939)
Thermal electron attachment processes in gas mixiures contalnlng H2S,
HC!I and HBr. {E, HCl. HBr, H,S]

R.C.Sze and A E.Greene : 33rd GEC. Norman 85 (1980)
Ground state electronic attachment rates in HCI. [E, HCI + (N2, Ar)l

- HCI 24 -



=

m

EX

R.C.Sze A E Greene and C. A. Brau : J. Appl. Phys. 53, 1312-1316 (1982) -K
Ground-state dissociative attachment rates im HCl and Cla.
[E, HCI + N, HCL + Ar, Clo + No, Clz + Ar; 0.7 - 5 eV]

H.S. Tayler, E. Goldstein and G. A Segal : J.Phys.Bl0, 2253-2259 (1977) -K
Resonance states of HC!~ and electron — HCl scattering processes.
[T, HCl: MC1- — H~ + Cl and Cl- + HJ

D. Teillet-Billy and J.P.Gauyvaca : J. Phys. B17,3329-3340 (1934a)
Angular dependence of dissociative attachment to poelar molecules.
[T, HC!. HF. B0, H,S, NaCll]

D.Teillet-Billy and J.P. Gauyaca : J. Phys. B17, 4041-4058 (1984b} K
Dissociative attachment in e~ - HCI, DC1 collisions.
(T, HC!. DCl; 0 - 1.2 eV]

D.Teillet~Billy and J.P Gauvacq : in Leciure Notes in Chemistry, Vol. 35,

Wavefunctions and Mechanisms from Electron Scattering Processes,

F.A. Gianturco and G. Stefani (Ed), Springer 126-128 (1984¢) -
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Academic Press 309-343 (1983)
The vibrational excitation of molecules by electron impact.
[review, HCI, Hz, N2, CO, (02, etc.]
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The breakdown of the Born-Oppenheimer approximation fer a diatomic
: The dipole molecule and nuclear quadrupole coupling constants.

molecule
[T. HCi]
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(E. hy, HCI - HI, Clz - I2]
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0 J.-P. Houdeau, M. Larvor and C. Haeuslter : C.R.Hebd. Seances Acad. Sci. CZ284,
307-310 (1977)
Low temperature study of the vibration-rotation linewidths and shifts
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0 E.S. Imes : Astrophys. . 50, 251-276 (1919
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of HCi*> and DCI=®>". icomment, HCY{, DCl; see F.G. Smith (I1973)]
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S.M.Naude and H.Verleger : Proc. Phys. Soc. London A63, 470-477 (1950)
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References for HBr, DBr (1900 - 1999}
{Hydrogen bromide)

{Hydrogen halide, Halogen acid]

E : Elastic collision, R : Rotatiocal excitalion

V : Vibrational excitation, EX : Electronic excitation,

b : Dissociation, I : lonization

A . Attachment, QT : Grand total cross section,
S . Swarm, a : lonizalion coefficient,

0 : The others, [ 1: Additional information,

E : Exp., T : Theory.

The oldest paper in this list is given by C. Cuthberison (1913)

.Abouaf and D. Teillet-Billy : 10th ICPEAC, Paris 2, 792-793 (1977)-
Electron atiachment to polar molecules : Structure in the dissociative
attachment cross sections for HCI, HBr. HF. (E, HBr, HCI, HF]

.Abouaf and D. Teillet-Billy : Chem Phys. Lett.73, 106-109 {1980) K

Fine structure in the dissociative attachment cross sections for HBr and
HEF. (E, HBr, HF; 0.05 - 2 eV for HBr|

.Y. Adam, M. P. Keane, A. Naves de Brito, N. Correia, P. Baltzer, B. Wannberg,
.Karlsson and S.Svensson : J.Elect.Spectrosc.Relat. Phenom. 58, 185-197 (1992)
High resolution X-ray excited inner vatence photoelectron spectra of HBr
and DBr. [E, hv, HBr., DBr]

N. G. Adams, D. Smith, A. A. Viggiano, J. F. Paulson and M. J. Henchman : J. Chem. Phys.
84, 6728-6731 (1986)

Dissociative attachment reactors of electrons with strong acid molecules.
[E, HBr. HI, HCl. HF, HNOs, H,S04, etc.]

M.R. Atwood, H. Vu et B.Vodar : Spectrochimica Acta 234, 553-563 (1967)

Forme et structures fines de la bande induile par la pression dans la
bande fondamentale de vibration-rotation des molecules HF, HCI et HBr.
[E. hv, HF ~ HBr]

.Azria,Y.Le Coat and J.P.Guillotin : I.Phys.B13, L505-L509 (1980)
Negative-ion contribution to threshold peaks observed in vibrational
excitation spectra of molecules by electiron impacit. lE, HBr, SFe&)

.Azria ; 11th SPIG, Dubrovnik 95-109 (1982) -

Angular distribution of negative ions from dissociative electron
attachmeni{ processes. [E, HBr,
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R.Azria : in Physics of Electronic and Atomic Collisions, 12th ICPEAC,
Gailinburg 557-567 (1982)
Electronic motecule collision at low energy resonance and threshold
phenomena. [review, HBr. HF, HCI, HI]

0 H Jj.Babrov : J. Chem Phys. 40, 831-837 (1964)
Strengths and self-broadened widihs of the lines of the hydrogen bromide
fundamental band. fE, hyv. HBr]

0 H. I.Babrov, A L. Shabott and B.S.Rao : J.Chem. Phys. 42, 4124-4131 (1965)
Matrix elemenis for vibration-rotation transitions ia the HBr overione
and hot bands. |[E, hy, HBr; 1200 K]

0 A Banichevich, S.D. Peverimhoff, B. A. Hess and M. C.van Hemert ; Chem. Phys. 154,
199-209 (1991)
Potential curves and predissociation rates for the heavy species HBr<t
and DBr2+, [T, HBr, DBr]

0 R F. Barrow and A D. Caunt : Proc. Phys. Soc. London 66A, 617-622 (1953)
The 2= *-2I1, band system of HBr*
|E, HBr; rotational analvsis of the 1.1 and 0,1 bands]

0 R F.Barrow and J.G. Stamper : Proc.Roy. Soc. Londen A263. 259-276 (19613)
The absorption specirum of gaseous hvdrogen bromide in the Schumann
region. T . Rotational amalysis. (E, hv, HBr; 1180 - 1500 A]

0 R.F.Barrow and J.G.Stamper : Proc.Roy. Soc. London A263, 277-288 (1961b)
The absorption spectrum of gaseous hydrogen bromide in the Schumann
region. TI. Electronic states. [E. hv, HBr; 8.2 - 10.4 eV]

0 A Bartara and R.Kosloff : J.Chem. Phys. 99, 196-210 (1993
Laser cooling of molecular internal degrees of freedem by a series of
shaped pulses. [T, HBr|

0 J. R Bates,].0 Halford and L.C. Anderson : J.Chem. Phvs. 3, 531-534 (1935)
A comparison of some physical properties of hydrogen and deuterium
bromides. (E, hv, HBr, DBr; absorptiom spectral

R. Baumfaulik, U. Buck, C. Frischkorn, 5. R. Gandhi and (. Lavenstein : Ber.
Bunsenges. Phys. Chem. 101, 606-613 (1997)

Photedissociation and size analysis of (HBr)n» cluster.

[E, e and hy, (HBr}n; 70 eV forn = 3,5,7, 10, 15]

oz

EX K. H. Becker : Comments At.Mol. Phys. 30, 261-284 (1994) -

[ Eleciren-impact icnization and dissociative excitation of halogen-
containing motecules.
[comments, HBr, HC1, HF, SFs. CF2Cls. CFs. CFsH, CFsCl. etc. ]

0 P Bernage.P Niay, H Bocquet et R. Houdart : Rev. Physia. Appl. 8, 333-335 (i873)

Etude des handes d' absorption infrarouges vo—_s. vo-4. vo-s de |’ acide
bromhvdrique gazeux a 1 aide d un spectrometre SISAM fE, hw, HBr]
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.Bernage, P.Niay et R.Houdart : Compti. Rend. Acad. Sci. B278, 235-238 (1974}

Bandes d' absorption infrarouges ve-s et vo-s de 1’ acide iodhydrique
gazely et vo-g de 1 acide bromhydrique gazeux. LE, hw, HBr, HI!

.Bernage and P.Niay : J.Mok.Spectfosc.63.317—32] (1976)

High-resolution measurements oh the infrared absorption 5-0 band of
deuterium bromide. [E. hy, DBr}

.Bernage and P.Niay : Can.J.Phys. 55 1016-1024 (1977a)

Comparative study of molecular constants of HBr and of DBr : application
to the determination of molecuiar constants of TBr.
[T, HBr. DBr, TBr; in French]

.Bernage and P.Niay : J. Quant. Spectrosc. Radiat. Transf. 18, 315-325 (1977b)

Absorption intensities for vibration-rotation bands and the dipole-
moment expansion of HBr. lE, hv., HBr; 0-2, 0-3, 0-4. 0-5 bands]

.M.Bishop and L.M. Cheung : J.Phys. Chem. Ref. Data 11,119-133 (1982 -

Vibrational contributions to molecular dipole polarizabilities.
(compilation, HBr. etc. many molecules]

.Botschwina and W. Meyer : J.Chem Phys. 67, 2390-2391 (1977)

A PNO-CEPA calculation of the barrier height for the collinear atom
exchange reaction H + BrH — H Br + H. [T, HBr]

.Braun and P.F.Bernath : I.Mol. Spectrose. 167, 282-287 (1994)

Infrared emission spectroscopy of HBr.
[E, hy, HBr; H'YBr 2558.91338, HY*Br 2558.52908 cm™! for v = 0 — 1] .

.E.Brion and P.Crowley : J.Elect. Spectrosc: Relat..Phenom. 11, 39%-416 (1977)

Eleciron spectroscopy using excited atoms and photons ; VI. Penning
ionization of the hydrogen halides. [E, HF - HI]

.E.Brion, 1. E. McCarthy, . H. Suzuki, E. Weigold, ¢&.R.J.Williams, K. L. Bedford,
.B.Kunz and R. Weidman : J.Elect.Spectrosc. Relat. Phenom. 27, 83-107 (1982)

Electron momentum distributions and binding energies for the valance
orbitals of hydrogen bromide and hydrogen iodide. [E, HBr, HI]

E. Brion and J.P.Thomsbn : J.Elect. Spectrosc. Kelat. Phenom. 33, 287-300

{1984a) -

C.

Compilation of valence shell molecular photcelectron branching ratios as
a function of energy. [compilation. hw, HBr, HCL, HE, 0o, NO, CO, N
H2(G, NHs, CHa, C0o, (0§, (S5, No0]

E. Brion and J.P. Thomson : J. Elect. Spectrosc.Relat. Phenom 33, 301-331

(1984b) -

Compilation of dipole oscillator strengths {cross sections}) for the
photoabsorption, photoionization and ionmic fragmentation of molecules.
lcompilation, hv, HBr, HCI, HF, H,. C0, N., 0, N0, H.0, NHs, CH4. N20,
C0z, CO0S, CS», SFg]
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.E.Brien : Comments At. Mol. Phys. 16, 249-270 (1985) -

Absolute oscillator strengihs for photoabsorption and photoionization
processes by fast eleciron impact.
{comments, hv, HBr, HF, Nz, NO, (02, S0-]

.S.Buchelnikova : Sov.Phvs. JETP 8, 783-791 {1959] -

Cross sections for the capture of slow electrons by 02 and H20 molecules
and molecules of halegen compounds.
[E. HBr, HC1, SFe, CCla, CFsl, CCl2Fz. BCls, 02, Ho0]

.R.Bunker : J.Mol.Spectrosc. 42, 478-4%4 (1972)

On the breakdown of the Born-Oppenheimer approximation for a diatomic
molecule. {T, HC! - HI, CO, Hp, D3l

.A.Burdett and A.N. Havherst : Proc. Rov. Soc. London A355, 377-405 (1977

Kinetics of formation and removal of atomic halogen ions X~ by Hf + &= —
H+ X~ in atmospheric pressure flames for chiorine, bromine and iodine.
[E. HBr, HC!, HI]

.Cermak : !} Elect.Spectrosc. Relat. Phenom. 9, 419-439 (1976)

Penning ionization electron spectroscopy of CO, HC!, HBr and triatomic

~molecules Nol}, N>, CO2, COS and CS-».

[E, HBr. COz. N20. NOz CO0S, CSz CO. HCI]

.E.Chamberlain and H. A. Gebbie : Nature 208, 480-481 (1965)

Sub-millimetre dispersion and rotational line strenmgths of the hydrogen
halides. [E, hv, HCI - HI]

. A Chapman, K. Balasubramaniar and S.H. Lie : Chem. Phys. 118, 333-343 (1987)

A theoretical siudy of spectroscopic properties and transition moments
of HBr. [T, hv, HBrl ‘

. A. Chapman, X. Balasubramanian and S.H. Lin : Phys. Rev. A38, 6098-6106 (198%3)

Theoretical study of the negative ions of HBr and HI. (T, HBr, HI]

.M. Cheriow, H. A. Hyatt and S.P.S. Porto : ! Chem Phys. 63, 3996-4000 (1975)

Raman scattering in hydrogen hatide gases. [E, hy, HCI - HI]

A A Christodoulides, E. Schltes, R. Schumacher and K. N. Schindler : £. Naturforsch.
29a, 389-399% (1974)

An investigation of the molecules U2. CHCls, c¢-C4Fs, C7Fi4 and HBr by
electron cyclotron resonance (ECR) technique at energies = 0.4 eV.
[E, HBI’. 02. CHCla. C‘C4Fs, C7F14]_

L.G. Christophorou, R. N. Compton and H. W. Dickson : J.Chem. Phys. 48, 1949-1955
(1968a) OK

Dissociative electron attachment to hydrogen halides and their deuterated
anaiogs. (E. HBr. DBr. HCl, HI]
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A L.G.Christophorou and J.A. D Stockdale : J.Chem Phys. 48, 1956-1960 (1968b)
Dissociation electron attachment to molecules.
lcompilation, HBr, HCI, HI; about 40 molecules]

0 L.G.Christophorou : Atomic and Molecular Radiation Physics, Wiley (1971)

0 M. Cini, F. Maracci and R. Platania : J. Elect.Spectrosc. Relat. Phenom. 41, 37-58
{1986) -

Auger electron spectra of gaseous halogen compounds.
[E, HBr, BFg, BClg. BBI’a; ZREV}

G A Coehn uvund K. Stuckardt : Z.phys. Chem 91, 722-744 (1916)
: Die Einwirkung des Lichies auf die Bildurg und Zersetzung der Halogen-
wasserstoffe, [E. hv, HCI - HI, Clo - I3l

0 J. A Coxen and P.G. Hajigeorgiou : J.Mol. Spectrosc. 150, 1-27 (1991)
Isotope dependence of Born-Oppenheimer breakdown effeclis in diatomic
hydrides : The X'Z* states of HI/DI and HBr/DBr.

(E and T, hy, HF - HI]

A O.H. Crawford and B.J.D.Koch : J. Chem. Phys. 60, 4512-4519 {(1974) -
Diabatic capiure in dissociative attachmeni. [T, HF - HI]

EX D. Cubric, J.J. Jureta, S. Cvejanovic and D. Cvejanovic : J. Phys. B27, 3231-3239
(1994) K

Feshbach resonances in electron excitation fumciions of HBr. {E, HBrj

0 C.Cuthbertson and M. Cuthbertson : Phil. Trans. Roy. Soc. London 212, 1-26 (1913)
Refraction and dispersion of the halogens, halogen acids, ozome steam
ogxide of nitrogen, and ammonia. IE, HC1 - HI, Clo - 1o, 03, NO, NHs]

EX §. Cvejanovie, DL Cubrie, D. Cvejanovic and J. Jureta : ). Phys. BZ0, Z258Y-25Y46
(1987)

Threshold electron impact excitation of HBr. {E. HBr]

Vv S.Cvejanovic : AIP Conf.Proc.295. 18th ICPEAC, Aarhus 390-401 (1993)
Threshold and resonant feature in the vibrational excitation functions
of hydrogen halides. [E, HBr., HCI, HFj

0 0.B. Dabbousi,W. L Meerts, F. H. de Leeuw and A Dymanus : Chem. Phys. 2, 473-477
{1973)
Stark~Zeeman hyperfine structure of H"?Br and H®'Br by molecular-beanm
electric-resonance speciroscopy. [E, hv, HBr]

0 J. Delwiche, P.Natalis, J. Momigny and J.E. Collin : J.Elect. Spectrosc. Relat.
Phenom. 1, 219-225 (1972)

On the photoelectron spectra of HBr and DBr.
(E. hy. HBr, DBr; with Hel (584 &)}
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I H Deutsch, K. Becker and T.D. Mark : Int. J. Mass Spectrom. Ion Process. 167/168.
503-517 (1997
A modified additivity rule for the caleculation of electron impact
ionization cross-section of molecules ABn..
[T, HBr, HCI, HF, SFs, CF4, CClgq, etc. ]

EX K. England. T. Reddish and J. Comer : 151h ICPEAC. Brighton 318-318 (1987} -
Electron energy loss studies of HBr and DBr using a position sensitive
multidetector. {E, HBr, DBr: 0.5 - 50 eV]

EX K. England, T. Reddish and J. Comer : J. Phys. B23, 2151-2162 (1990} O
Electron energy-loss studies of HBr and DBr in the energy range § - 15.5
eV, {E, HBr, DBrl

E H Estrada and W.Domcke : J.Phys. B17, 279-297 (1984)
¥ Apalytic properties of the S matrix for a simple model of fixed-nuclei
electron-polar-molecule scattering.
[T. generat theory for polar molecule, HBr, etc.]
£ R. Fandreyer, P. ;. Burke, L. A. Morgan and C.J.Gillan : J. Phys. B26. 3625-3637
v o{1993)C

Low-energy electron scattering by HBr.
[T, HBr; R-matrix, 0.1 - 1! eV for qr. th.- 4.5 eV for qv)

0 R.Fandrever and P.G. Burke : J.Phys. B29, 339-343 (1996) K
Resonance eifect in low-energy electron scaitering by HBr. [T, HBr]

0 A Favt,D.Van Lerberghe, G. Guelachvili, C. Amiot, P. Bernage and P. Niay :
Mol. Phys. 32, 955-962 (1976)
Infra-red absorption bands 1-U, 2-U, 3-0 and 4-U of the two isotopic
species D7°Br and D®'Br of deuterium bromide. [T. hv, DBr]

0 G Fronzoni, G.De Alti, P.Decleva and A.Lisini : J. Elect.Spectrosc. Relat.
Phenom. 58, 375-392 (1992%)
CI calculations of the inmer and outer valence photoelectron spectra of
the fourth row hydrides. [T, hy, HBr, HoSe, AsHs, GeHsl

A D.C.Frost and C. A McDewell : J.Chem Phys. 29, 503-506 (1958)
Electron capture processes in the hydrogen halides.
{E, HBr, HCl, HF, Hl, S§Fs, 03]

0 D.C.Frost, C. A McDowell and D. A Vroom : [I. Chem. Phys. 46, 4255-4259 (1967)
Photoelectron specira of the halogens and ihe halogen halides.
[E. hv, HF - HI, Fs - 1]

S J.¥.Gallagher, E.C. Beafy, J. Dutton and L. C. Pitchford : JILA Information
Center Report No. 22, 1-258 {1982) -
A compilation of electron swarm data in electron-negative gases.
[compilation, HBr, Fy - Is, NF3, SFg, etc.]
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W.Gallagher, E. C. Beaty, J. Dution and L.{. Pitchford : J. Phys. Chen. Ref.Data

12, 109-152 (1983)

M.

An annotated compifation and appraisal of electron swarm data in
electronegative gases.
leompilation, HBr, Clo. CF4. SFs. NH3, eic.; 19 molecuies]

A Gianturco and N. K. Rahman : Chem Phvs. Lett. 48, 380-334 (1977

Threshold behaviour of polar molecule vibrational excitations by electron
impact. LT, HF - HIJ

.A.Gianturco and U.T.Lamanna : J.Phys.B12,2789-2795 (1979) -

Internuclear dependence of static polarisability in hydrogen halides.
[T. HBr, HF, HCI]

A Ginter, M. L. Ginter and S.G. Tilford : J.Mol.Spectrosc.90,152-176 (1981)
‘Electronic spectra and structure of the hydrogen halides :

Characterization of the electronic structure of HBr and DBr lying between
79500 and 83900 cm~! above X'E . [E, hv, HBr, DBr: absorption spectraj

.L.Ginter and S.G.Tilford : J.Mol. Spectrosc. 34, 206-221 (1970)

Electronic spectra and structure of the hydrogen halides. The b3T1; and
C'TI states of HBr and DBr. [E, hv, HBr, DBr]

L. Ginter and S.G. Tilford : J.Mol. Spectrosc. 37, 159-178 (1971)

Electronic spectra and structure of the hydrogen halides. State
associated with the (o*m=)c¢m and (o0<“m?)co configurations of HBr
and DBr. [E. hv. HBr, DBr; < 79500 cm™?]

_F. Goodeve and A W. C.Tavlor : Proc.Roy.Soc. London Al52, 221-230 (1939)

The continuous absorption spectrum of hydrogen bromide. [E. hv, HBr]

A Gribov and V.N.Smirnov : Sov.Phys. Usp. 4. 919-946 (1962) -

Intensities in the infra-red absorption specira of poivatomic molecules.
[compilation. hw, HBr, HCI, CFs, CO, NO, etc.., many molecules]

.P.Gustafson and B. S.Rao : Can. J.Phys. 48, 330-334 ({1970)

Dipole matrix elements for vibration-rotation lines in the hydrogen
bromide molecule. (E, hw, HBr)

.Gutbier und H.Neuert : I.Naturforsch.9a, 335-337 (1954)

Negative lonen bei Dissoziation von HC! und HBr durch Elektronenstoss.
[E, HBr. HCIl!

.L.Hansler and R. A QOetjen : ].Chem Phys. 21, 1340-1343 (1953)

The infrared spectra of HC1, DCI, HBr, and NHs in the region from 40¢ to
140 microns. fE, hv, HBr. HCl, DCI, NHs]

}.Haugh and K.D.Bayes : J.Phys. Chem. 73, 1472-1476 (1971)
Predissociation and dissociation energy of HBr*. [E. hv. HBr]
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U.Hazi : J.Phys. B16, L29-0L34 (1983)
Effects of resonance-resonance coupling on dissociative electron
attachment. iT, HBr; new inierpretation, see Y.Le Coat (1982)}

G.Herzberg : Molecular Spectra and Molecular Structure. I. Specira of
Diatomic Molecules. 2nd ed., van Nostrand-Reinhold {1979)

I.

K.

Horacek and W.Domcke : Chem Phys. Lett. 234, 304-308 (1995)
Calculation of dissociative electron attachment and vibrational excitation
cross—-section of HBr. {T. HBrj

.Horacek and W. Domcke : Phys. Rev. A53, 2262-2271 (1996) -K

Calcutation of cross sections for vibrational excitation and dissociative
attachment in collisions with HBr and DBr. T, HBr. DBr]

.Horacek, F. Gemperle and H.-D.Mever ; I.Chem. Phys. 104, 8433-8441 {1996b)

Calculation of dissociation attachment of electrons to diatomic molecules
by the Schwinger-Lanczos approach. [T, HBr; 0 - 1 eV]

P. Huber and G.Herzberg : Molecular $pectira and Molecure Structure, (V.

Constants of Diatomic Molecules, van Nostrand-Reinhold 276-282 (1979)

B.

M.

M.

J.Huebert and R. M. Martin : J. Phys. Chem. 72, 3046-3048 (1968)
Gas-phase far-ultraviolet absorption spectrum of hydrogen bromide and
hydrogen iodide. [E. hy. HBr, HI; 1700 - 2300 A for HBr]

Inokuti : Rev.Moed. Phys. 43, 297-347 (1971) -
Inelastic collisions of fast charged particlies with atoms and molecules —
The Bethe theory revisited. [T. general theory]

Imokuti, Y. Itikawa and J. E. Turner : Rev. Mod. Phys. 50, 23-35 (1978) -
Addenda : Inelastic collisions of fast charged particies with atoms and
molecules — The Bethe theory revisited |Rev.Mod. Phys. 43, 297 (1971)].
[T, generazl theory]

.ltikawa : Phys.Rep. 46, 117-164 (1978) -

Electron scattering by polar molecules.
[review, HBr, HF, HCI. €0, NO, LiF, CsCl, etc.]

.Jacobi : J. Mol. Spectrosc. 22, 76-79 (1967)

Electrical anharmonicities of diatomic molecules. [T, HCl - HI, 0]

.C.James and R. ). Thibauft : J.Chem. Phys. 42 1450-1457 (1965)

Infrared-emission spectrum of HBr excited im an electric discharge.
Determination of molecular comstants. tE‘ hv, HBr{v}]

.¥. Johnson and N.F. Ramsey : J.Chem Phys. 67, 941-947 (I1977)

Stark hyperfine structure of hydrogen bromide. (E. hv. HBr|
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. Jones and W. Gordy : Phys. Rev. 136, A1229-A1232 (1964)
Submillimeter-wave spectra of HCl and HBr.
|E, hv, HBr, HCi, HI; 0.48 - 0.59 mmj

.Khatibi et H.Vu : J.Chim. Phys. 69, 654-661 (1972a)
Spectres d absorption infrarouge de HCI et de HBr enphases denses. I.-
Spectres dans le fondamental de vibration-rotation. |[E, hv. HBr, HC!L]

.Khatibi et H.Vu : J.Chim. Phys. 69.662-673 (1972b)

Spectres d' absorpiion infrarouge de HCl et de HBr enphases denses. I.-
Spectres dans le premier harmonique de vibration-rotation (0—2)

(E. hv, HBr, HCI]

.Khatibi et H.Vu : J.Chim. Phys. 69, 674-6806 (1972c)

Spectres d absorption infrarouge de HCl et de HBr enphases denses. M. -
Spectres dans le deuxieme harmonique de vibration-rotation {(0—3).

(E. hv, HBr, HCI]

.Kinugawa and T.Arikawa : ].Chem Phys. 96, 4801-4804 {1992)
Three-dimentional velocity anmalvsis combining ion imaging with Doppler
spectroscopy : Application fo photodissociation of HBr at 243 nm

[E, hy, HBr]

.Kinugawa and T.Arikawa : Jpn.J. Appl. Phys. Part2, 32, L550-1552 (1993)
Diffractive scattering experiment of H atoms using laser and ion imaging
techniques. {E, Rv. HBr] :

.Le Coat,R Azria and M.Tronc : J.Phys.B15, 1569-1579 (1982} O
Non-adiabatic transitions observed in H™ formation by dissociative
electron attachment on HBr. (E, HBr]

.Lefebvre-Brion : Chem. Phys.Lett. 171, 377-380 (1990)
Rotational-state distribution in HBr* from Rydberg-siate photoionization.
[T. hv. HBr]

.J. Lempka. T.R Passmore and W. (. Price : Proc. Roy. Sec. London A304,53-64 (1968)
The photoelectron spectra and ionized states of the halogen acids.
(E, hy, HF - HI| ,

.Linder : 10th ICPEAC, Imvited Paper, Paris 51-69 (1977) -
Electron scattering by polar molecules. [review, HBr. HF, HCl, H»0]

I.F.Liu, G. M. Bancroft, K. H. Tan and M. Schachter : J. Elect. Spectrosc. Relat.
Phenom. 67. 299-308 (1994)

The importance of ligand-field splitting in the interpretation of the HBr
Br3d pre-edee photoabsorption (EELS} spectrum, the Br3d photoelectron
spectrum and the MVV Auger spectrum \E and T, hv, HBr, DBr,

F.Magnotta. D. J. Nesbit and S.R. Leone : Chem Phys.Lett. 83, 21-25 (1981)

Excimer laser photolysis studies of transiationai-to-vibrational energy
transfer. (E. hv, HBr, HCI, H»S]
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L. Malegat and M. Le Dourneuf : J. Phys.B23, 527-547 (1990} K
e - HCl and e - HBr scattering calculations in the valence space.
iT, HBr, HCI|

L. Marsigny, J. Lebreton et Y. Petit : Compt. Rend. Acad. Sci. 270C, 1632-1634 (197D0)
Analyse rotationelle des bandes : D-0; 0-~1; 0-2; 0-3 des molecules
DEIBr* et D'YBr* (Transition X+ — <[1;). iE, hv. HBr. DBr]

H.S. W Massey : Negative lons. 3rd ed.. Cambridge Unmiversity Press (1976)

G.Mathieu, H. Wankenne and J.Momigny : Chem. Phys. Lett. 17, 260-263 (1972) -
Monomolecular and collision-induced predissociation in the mass spectra
of DBr. [E, hy, DBr] .

Y. Matsumi, K. Tonokura acd M. Kawasaki : J.Chem. Phys. 93, 7981-7985 (1990) -
Photodissociation of hydrogen chloride and hydrogen bromide.
[(E, hy, HBr. HCI1J

G.R.Mohlmann and F.J. de Heer : Chem. Phys. 17. 147- (1976)
Lifetimes of the vibrational HBr* (A2%*) and DBr* (A2Z %) states and
emission cross sections for the corresponding (A4X*, v — X<TI¢, v")
transitions. [E. HBr, DBr]

G. R.Mohlmann and F.J.de Heer : Chen. Phys. 40, 1537-162 (1979)
Production of Balmer radiation by electron impact (0 - 2000 eV) on
small hydrogen containing molecules.

(E. HBr, HCl. Hs., H20, H»S, NHs., CHy; 20 - 2000 eV]

M. A Morrison : in_Advances in Afomic and Molecular Physics, Vol 24, Academic
Press 51-156 (1988) ‘
Near-threshold etectron-molecuie scattering. {review, HBr, HL1, CHs. etc. )

K.G.Mothes. E. Schultes and R.N.Schindler : J. Phys. Chem 76, 3758-3764 (1972) -
Application of elecéron cyclotron resonance technique in studies of
electron capture processes in the thermal energy range.

[E. HBr. NFs, CCly., SFs. C4Fg. CCl2F2, etc.]

H M. Mould, W.C. Price and G. R. Wilkinson : Spectrochimica Acta 16.479-492
(1960}
Infra-red emission from gases excited by a radio-frequency discharge.
(E. hv, HBr, DBr, HC1, DCI, CO, etc.]

K.5.Mulliken : Phys. Rev. 46, 549-571 (1934)
The halogen molecules and their spectra. J-J-like coupling. molecular
ionization potentials. IT, HF - HI, Fs - 1z, N»o, CO, etc. |

R.S.Mulliken : Phys. Rev. 50, 1017-10 (1936

The low electronic states of simple heteropolar diatomic molecules.
iT, HF - HI, 12, Ho, Lip, etc.]
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R.S.Melliken : Phys. Rev. 51, 310-332 (1937)
Low electronic states of simple heteropolar diaiomic molecules : [I.
Hydrogen and univalent metal halides. [T, HF - HI, elc. !

R.S.Mulliken : J.Chem Phys. 8, 382-395 (1940)
Intensities in molecular electronic spectra. X. Calculations on mixed-
halogen, hydroegen halide. alkyl halide, and hydroxyl specira.
[T. HF - HI., Fp - Brp, OH CHsCl - CHslI, etc. |

S.S.Nagra and D. A Armstrong : Can.J.Chem 53, 3305-3312 (1975
Mechanisms of electiron capture and hydrogen formation by HBr irradiated
in mixtures with CoFs, CO2, and Xe. {E, HBr + (CoFgs. (€05, ZXe)|

S. M. Naude and H.Verleger : Proc. Phys. Soc. London A63, 470-477 {1950)
The vibration/rotation bands of the hydrogen halides HF, H35Cl, H37(CI,
H’9Br, H®'Br and H'<'I. |E, hy, HF - HiJ
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Dunham par une methode de moindres carres non lineaire appltquee auwx
nombres d ondes des raies. Application au cas de la molecule HBr.

(T. HBrl .

W.V.Niessen — W.von Niessen
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Uber die Bandenspekiren der ionisierten Halogenwasserstoffe. I.
Bromwasserstoffbanden. [E, hv, HBr]

J.F.Dgilvie and D.Koo : J.Mol. Spectrosc. 61, 332-336 (1976)
Dunham potential energy coefficients of ihe hydrogen halides and carbon
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J.F.0gilvie, W. R. Rodwell and R.H. Tipping : JI. Chem. Phys. 73,5221-5229 (1980)
Dipote moment functions of the hydrogen halides. [T, HF - HI]
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bond type to another. [T, HF - HI, etc.: potential energy curve]
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hydrogen bromide. lE. hv, HBr, NO, HCI]

G. Peoux. M. Monnerville, T. Duhoo and B. Pouilly : J. Chem Phys. 107, 70-82 (1997)

Spin-orbit branching in the photodissociation of HBr : Time-independent,
time-dependent, and semiclassical calculations. {T. hv. HBrl
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Theoretical eleciric dipole moments and dissociation energies for the
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The infrared bands and molecular constants of HBr
I[E, hy, HBr; vo = 2649.74 cm™ |

E.K.Plyler : }.Res.Nati.Bur. Stand. AG4, 377-379 (1960)
Infrared spectrum of hydrobromic acid. [E. hy, HBr]

B.Pouilly and M. Monnerville : Chem Phys. 238, 437-444 (1998) -
New investigalion of the photodissociation of the HBr molecule :
tetal cross—-section, anisotropy parameter and dependence of the spin-
orbit branching on the ground state vibrational level. [T, hv, HBr]

J. Pourcin, G. Bachet et R Coulon : Compt. Rend. Acad. Sci. B264, 975-973 (1967)
Possibilite d une absorption non rescnnante induite dans le spectre de
rotation pure de HBr gazeux perturbe par des gaz comprimes.

[E. hv. HBr + He., HBr + Ns]

S.A. Pozdneev : Sov.Phys. Tech. Phys. 27, 919-923 (1982) -
Use of gquantum three-body theory to calculate the cross sections for
the dissocative attachment of electrons to hydrogen halide molecules.
[T, HBr, HCI, HI]

S. Pozdneev and V. Shcheglov : Chem. Phys. 123, 27-41 (1988) -
Apptication of the quantum theory of scattering to the calculation of the
simplest chemical reactions. (T, HBr, HC!, H;, HD, Ds, No, Cls, Brs, I,

S.T.Pratt : Rep.Prog. Phys. 58, §21-883 (1995) -
Excited-state molecular photoionization dynamics.
lreview, hwv, HBr, Hs, Nz, NO, COJ

W.C.Price : Proc. Roy. Soc. London Al67. 216-227 {1938
The absorption spectra of the hatogen acids in the vacuum ultra-violeti.
[E, hv, HCI - Hi]

A. A Radzig and B. M. Smirnov : Heference Data oh Atoms, Moilecuies and lons,
Spriger-Verlag (1985)

D. H. Rank, U. Fink and T.A. Wiggins : J. Mol. Spectrosc. I8, 170-183 (1965)
High resolution measurements on the infrared absorption spectrum of HBr.
[E. hv. HBr: 70 lines]

B.S.Rao and L. V.H Lindquist : Can.J. Phys. 46, 2739-2743 (1968)

Dipole matrix elements for vibration-rotation lines in the 2-0 band of
the hydrogen bromide molecule. [E, hv, HBr]
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R. S.Rao : J.Phys. B4, 791-796 (1971}
Vibration-rotation band strengths and dipole moment function of the H”°Br
molecules. [T, hv, HBrj]

G. Raseev, F. Keller and H. Lefebvre-Brion : Phys. Rev. A36, 4759-4774 (1987
Theoretical spin-polarization parameters of molecular photoelectrons :
Application to hydrogen halides. [T, hy, HBr. HII

T.N. Rescigno and C. W. McCurdy : J.Chem. Phys. 104, 120-124 (1996a)
Effeclive potential methods in variational treatments of electron-
molecule collisions. 1. Theoretical formulation. [T. general theoryl

T.N.Rescigno : J.Chem. Phys. 104, 125-129 (1996b) O
Effective potential methods in variational treatments of electron-
molecule collisions. L. Application to HBEr. _
[T, HBr; 0 - 10 eV for elastic., th.—- 25 eV for excitation)

M. E. Riley, C.J. MacCaltum and F. Biggs : Atomic Data Nucl. Data Tables 15,
443-475 (1975) ; Erratum 28, 379-379 (1983)
Theoretical electron-atom elastic scaltering cross sections. Selecied
elements, 1 keV to 256 keV. {T. Br. etc.]

K.Rohr : J.Phys. B10, L399-L402 (1977a) O
Threshold resonances in vibrational excitation of HBr molecules by
electron impact. [E, HBr: DCS at 100° for th.- 2 eV, DCS at 0.4 e¥V]

K. Rohr : lﬂtﬁ ICPEAC, Paris I, 136-137 (1977h)
Threshold resonances im polar molecules : HBr. (E, HBr}

K. Rohr : I.Phys.BILI, 1849-1860 {1978) O
Interaciion mechanisms and cross sections for the scattering of low-
energy electrons from HBr. [E. HBr; th.- 7 eV for v = D~1]

K.Rohr : Sympo. Electron-Molecule Collisions, Tokvo 67-76 (1979)
Threshold resonances in vibrational excitation of molecules by electron
impact. [review, 1]

]. Romand et B.Vodar : Compt. Rend. Acad. Sci. 226, 890G-892 (1948a)
Absorption spectra of HBr and Hl in the Schumann region.
[E, hv, HBr, HI: in French!

J. Romand : Compt. Rend. Acad. Sci. 227. 117-119 (1948b)
Determination of the potential energy curves for the excited states of
HBr and HI : Comparison of cailcutated and experimental extinetion
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lafrared dispersion of hydrogen bromide. [E. hv. HBr; I - 10 um]

F.Schwerdtfeger, L. v. Szentpaly, H. Stoll and H. Preuss : J. Chemn. Phys. 87, 510-513

{1987) - ] )
Relativistic pseudopotential calculations for HBr*. HBr. HBr-. HI't, HI,
and Hi~. (T. HBr., HI, etc.]

A.-C.Sergenton, M. Allan and D. B. Popovic : EMS-99. Tokyo 95-95 (199%a)-
Vibrational excitation of HBr by electron impact mear threshoid.
[E, HBr; 0.3 - 2.7 eV]

A.-C.Sergenton, M. Allan and D. B. Pepovic : 21si ICPEAC, Sendai 306 (1994b) -
Vibrational excitation of HBr by electron impact near threshaold.
{E. HBr; 0.3 - 2.7 eV]

D. A. Shaw, D. Cvejanovic, G. C. King and F. H.Read : J.Phys.B17,1173-1187 (1984)
Inner-shell and outer-shell excitation of HCl, HBr and Brp by electron
impact with high resolution. [E, HBr, HCI, Brs: 1.5 keV|

D.Smith and N. G. Adams : J. Phys. B20, 4903-4913 (1987)
Studies of the reactions HBr{HI} + e — Br‘(l‘] + H using the FALP and
SIFT techriques. [E, HBr, HI: 300 and 515 K]

D.Smith and P. Spanel ; in_Advances in Atomic, Molecular and Uptical Physics,

Vol. 32, Academic Press 307-343 (1994)
Studies of electron attachment at thermal energies using the flowing

afterglow-Langmuir probe technique.
(review. HBr, H!, CCly, CCls. CCl12F2. SFs, Clo, (oFs, CsFg. etc. ]

I.M. Smith, D. 6. Thompson and K. Bium : J. Phys. B31, 4029-4058 (1998)
Chiral effects in electron scattering by molecules using a continuum
multiplie scattering method. [T, HBr. HCI. Brg, ete¢.|

D. Spence and T. Noguchi : J.Chem. Phys. 63, 505-514 (1975) K
Feshbach resonances associated with Rydberg states of the hydrogen
halides. (E, HBr, HF, HCI. HI]

J.G.Stamper and R.F. Barrow : J.Phys. Chem. 65, 250-251 (1961}
The V(' *) - N('£7) transitien of khydrogen bromide.
(E. hv. HBr, HF. HCI]

J.G. Stamper : Can.J. Phys 40,1279-128% (1962)
The absorption spectrum of DPBr in the vacwum ultraviolet region
tE, hwv, DBr]

E.J.Stansbury, M. F. Crawford and H. L. Welsh : Can.I. Phys. 31, 954-961 {1953)

Determination of rates of change of polarizability f{rom Raman and
Rayleigh intensities. (E, HBr., HCI. CHs. Hz, Do, No, 0z, (05

- HBr 14 -



0 R.N.Stocker and A Goldman : I.Quant.Spectrosc.Radiat. Transf. 16, 335-346
(1976)
Infrared ‘spectral line parameters of HBr and DBr at elevated temperatures.
[T and E, hy. HBr, DBr; 300 - 3000 K]

P.A.Straub and A D.McLean : Theor.Chim. Acta 32, 227-242 (1974)
Electronic struciure of linear halogen compounds. I. The diatomic
halides, interhalogens and halogen hydrides.

[T, HF - HI, Fp - Ig FCI, etc.]

=

0 M Takabatake, Y. Wakui and N.Konishi : J.Electrochem Soc. 142, 2470-2473

(1995) _
Indium tin oxide dry etehing using HBr gas for thin-film transistor .
liquid crystal displays. [E, HBr]

0 D.T. Terwilliger and A. L. Smith : I.Mol. Spectrosc. 56, 30-37 (1974)
Analysis of autoionizing Rydberg states in the vacuum ultraviolet
absorption spectrum of HBr and DBr. [E, hv, HBr. DBr]

0 D.T.Terwilliger and A. L. Smith : J.Chem. Phys. 63,1008-1020 (1975)
Awtoionization in diatomics : Measured line shape parameters and
predicted photoelectron spectra for some autoionizing states of the
hydrogen halides. [E. hvy. HCI - HI, DBi, DCl]

0 K W Thompson, R.L.Williams and H. J.Callomon : Spectrochimica Acta 5, 313-318
(1952) '
The fundamental vibration band of hydrogen bromide. [E. hv., HBr]

0 R H Tipping and R M. Herman : J.Mol. Specirosc. 36, 404-413 (1970}
Line intensities in HBr vibration-rotation spectra.
[T, hy, HBr; see H.J.Babrov (1965} and B. S Rao (1968)]

0 T.Tokuhiro : JI.Chem Phys.47.109-113 (1967)
Vibrational and rotational effects on the nuclear quadrupole coupling
constants in hydrogen. deuterium, and {ritium halides.
[T, HCI - HI, DCI - DI, TC1 - TI]

A D W Trainor and M. J.W. Boness : Appl.Phys.Lett. 32 604-606 (1978) -
Dissociative attachment of electrons to Bro and HBr. (E, HBr, Brs]

0 L.Y.Tsou : J.Electrochem. Soc. 140, 2965-2969 (1993)
Reactive ion etching of indium tin oxide with hydrogen bromide.
(E. HBr]

0 D.W.Turuer.C.Bakér.A.D.Baker and C.R. Brundle : Molecular Photoelectron
Spectroscopy, Wiley-Interscience (1970)

0 D.N. Urquhart.T.D.Clark and B.S.Rao : Z.Naturforsch. 27a. 1563~1565 (1972)
The dipole moment function of H7°Br molecules. [T. HBr]
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The electric dipole moment of HI and HBr. (E, HBr, HI]

F. A.van Dijk and A. Dymanus : Chem. Phys. 6, 474-478 {(1974)
Hyperfine and Stark spectrum of DBr in the miliimeter-wave region.
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43-52 (1981}
Green' s function caleculations or the complete valence iomization spectira
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D. A. Vroom ; Thesis, University of British Columbia 1-202 (1965)
Photoelectron spectroscopy of gases.
f_E. hy, HBI’, HF, HCI. F2 he 12, Nz, 02, NG, CD, etc.J

N.P.L . Wales W. }. Buma, C. A. de Lange H Lefebvre-Brion. K. Wang and V. McKoy :
J.Chem. Phys. 104, 4911-4919 (1996) .
Iero kinetic energy-pulsed field ionization and resorance enhanced
multiphoton ionization photoelectron spectiroscopy : lonization dynamics
of Rydberg states in HBr. (T. hy, HBr]

W.C.Wang and L. C.Lee : J. Appl. Phys. 63. 4905-4910 (1988a)
Electron attachment rate constants of HBr, CHsBr., and C2HsBr in N, and Ar.
[E, HBr, CHaBr. CoHsBr]

W.C. Wang and L. C.Lee : J.Phys.D21,675-682 (i588h) -
Photodetachment cross sections of negative halogen ions in discharge media.
[E, hv, HBr, HF, HCI, Fz. Clg, CHgBI‘, CHs[, CHzIzJ

K. Watanabe : J. Chem. Phys. 26, 542-547 (1957)
lonization potentials of some molecules.
[E. HBr, etc.: 89 molecules]

S.Weiss and R H.Cole : I.Chem. Phys. 46, 644-649 (1967
Pressure-induced rotational guadrupole spectra of HCl and HBr.
(E, hv., HBr., HBr + SFs, HBr + CFs, 310 - 470 c¢m~!, and HCI]

W Weizel, . W. Wolff und H.E.Binkele : Z.phys. Chem. BID, 459-466 (1938)
Uber ein Spekirum des Broowasserstof{s. (E, hv. HBr]

H }. Werner and P. Rosmus : I. Chem. Phys. 73, 2319-2328 (1980)

Theoretical dipole moment functions of the HF, HCl, and HBr motlecules.
(T. HF - HBr]
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7. Xu, B.Koplitz and C. Wittig : J. Chem. Phys. 87, 1062-10869 (1987)
Kinetic and internal energy distributions via velocity-aligned Doppler
spectroscopy : The 193 nm photodissociation of HzS and HBr.
[E. hyv, HBr., H2S]

7. %u, B. Koplitz and C.Wittig : J. Phys. Chem. 92, 5518-5523 (1988)
Determining reactive pathwavs and spin-orbit populations in the photo-

dissociation of HBr and HI using velocity-aligned Doppler spectroscopy.
[E, hy ., HBr, HI]

Y. Yavna, ¥. A. Popov, 5. A. Yavna and L. A. Demekfiina : Upt. Spectrosc. 75, 171-17b
(1993)
Multielectron effects near the photoabsorption thresholds of the outer
shelts of diatomic hvdride molecules. [T, hv, HBr. HF. HCI]

A }.Yencha. M. -W. Ruf and H. Hotop : Z.Phys.D21,113-138 (1991a)
Penning ionization and photoionization electron spectrometry of hydrogen
bromide. (E. hv. HBr]

A. ). Yencha, D. K. Keta, A. Hopkirk. A. Kvaran and R.-J. Donovam : 17th ICPEAC
Brisbane 62-62 (1991b)
Photoionization of HCl, HBr and H! and ion-pair formation in HCi.
[E. hv. HBr, HCIl. HI]

J.P.Ziesel, I.Nenner and G.J.Schulz : J.Chem. Phys. 63.1943-1949 (1975) OK
. Negative ion formation, vibrational excitation, and transmission
spectroscopy in hydrogen halides. '
[E. HBr, DBr. HCI, DCl; Br- formation, 0 - 1.9 eV]

P.F. Zittel and D.D.Little : J.Chem Phys. 71, 713-722 (1979)
Photodissociation of vibrationally excited hydrogen bromide.
‘[E. hwv, HBr]
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Addenda of References for HBr

{published in 2000, plus some old papers)
2000 {2 pages)

M.Cizek, J. Horacek, A. -Ch. Sergenton, D. B. Popovic, M. Allan, W. Domcke, T. Leininger,
and F. X Gadea : Phys. Rev. A63, 062710/1-14 {(2001) OO0
Ineltastic low-energy eleciron coflisions with the HBr and DBr molecules ;
Experiment and theory. (E and T, HBr, DBr; 0 - 4 eV]

M.Cizek, M. Horacek, M. Allan and W. Domcke : Czech.J. Phys. 52, 1057-1070 (2002)
Resonances and threshold phenomena in low-energy electron cellisions with
hvdrogen halides : new experimental and theoretical results.

(E and T, HBr, DBr, HCI, DCI]

J.Horacek : in_AIP Conf. Proc. No. 500, Z1th FCPEAC, Sendai 329-338 (2000}
Inetastic low-energy electron collisions with hydrogen-halides.
[T. HBr. DBr. HC1. HI]

K. Houfek, M. Cizek, M. Kovacic and J. Horacek : EMS-2001. Lincoln 178-179 (2001)
Temperature-averaged cross-sections and rate consiants for dissoeciative
electron attachment to HBr and HCI. [T. HBr, HCI]

K. Houfek, M. Cizek and J. Horacek : Phys. Rev. A66, 062702/1-9 (2062)
Calculation of rate constants for dissociative attachment of low-energy
electrons to hydrogen halides HCI, HBr, and HI and their deuterated
analogs. (T, HBr, DBr, HCI, DCI, HI, DI. etc.]

G.P. karwasz, K. 5. Brusa and A, f{ecca : Rivisita Nuovo Cimento %4, No.l, 1-118

(2001} O
Une century of experiments on electron-atom and molecule scattering :
A critical review of integral cross-sections. II.— Polvatomic molecules.

(compilation, HBr, HF, HCI. CH4. CO», 03, etc.]

T.Matila. K. Ellingsen, T. Saue, H. Aksela and 0. Gropen : Phys. Rev. AG1, 032712/
1-8 (2000} :
Vibrational and electronic strecture of the 3d™* — 4plm. o)~ % normal
Auger spectrum of HBr studied by fully relativistic configuration-
interaciton calculations. T, HBr, HBr*. HBr<*|

J.B.A Mitchell : EMS-2001, Lincoln 15-16 (2001)
CRESU studies of low enmergy eleciron-molecule collisions.
[E. HBr. HCI, CsFs; 48 - 170 K]

S. A. Pozdneev : J.Exp. Theor. Phys. 30, 3G-44 (2000} -

Collisions of electrons with molecules in excited vibrational-rotational
states. [T. HF - HBr, M., HD, D, N, Lijp, Nao]
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T. Speck.J.-L.Le Garrec,S.Le Picard, A. Canosa, J. B. A. Mitchell and B.R. Rowe :
J. Chem. Phys. 114, §303-8309 (2001)
Electron attachment in HBr and HCI. [E, HBr, HC1: 48 - 170 K]

Addenda (1901 - 1999

F.H.Dorman and J.D. Morrison : 1. Chem Phys. 35.575-581 (1961)
Double and iriple ionization of molecules induced by electron impact.
[E. DBr, HCL, Ne, NO, Nz, CO. €0, NHs, etc.)

C.F. Goodeve and A.W. C. Tavlor : Proc. Rov. Soc. London Al52, 221-230 (1935)
The continugus absorption spectrum of hydrogen bromide. [E, hv. HBr]

E. 5. Imes : Astrophys.J. 50, 251-276 (1919)
Absorpiion of some diatomic gases in the near infra-red.
[E. hv ., HBr. HF, HCl]

7.F. Liu. G. M. Bancroft, K. H. Tan and M. Schachter : Phys. Rev. A48, R4019-R4022
{1993)
Competition between atomic and molecular Auger decays : Study of the
resonant Auger decay of HBr after the Br 3d — o * transition
[E. hy, HBr. DBr: 70 eV]

P.Morin and I. Nenner : Phys.Rev. Lett. 56,1913-1916 (1986)
Atomic autoionization following very fast dissociation of core-excited
HBr. [E, hv, HBr; 68 - 80 eV}

I.Nenner, M. }. Hubin-Franskin. J. Delwiche, P. Morin and §. Bodeur : J.Mol.
Struct. 173, 269-284 (1988) ‘
Molecular speciroscopy and dynamics of core and valence excited states
by electron scattering and synchrotron radiation.
(review, HBr, 0z, 0CS. (53]

R. Puttper.Y.F. Hu, G. M. Bancroft. H. Aksela, E. Nommiste, J. Karvonen, A. Kivimaki
and S.Aksela : Phys. Rev. A59. 4438-4445 {1999)
Detailed analysis of the 3d™! - 4px ~2 normal Auger spectra in HBr
and DBr. (E and T, hw, HBr, DBr, HC1, DCI]

EX T.N.Rescigne : Comments At.Mol.Phys. 33, 315-324 (1997) -

Dissociative excitation in electron~-molecule collisiens.
[T, HBI’, F‘z. Cig. HzO. NF3. CH4, C2H4. SiH4. CHBC]]

- HBr 19 -



0

0

0

0

Quick Addenda of References for HBr

2000

J.H.D.Eland : Chem. Phys. 294, 171-186 (2003)
Complete double photoionisation spectra of small molecules from TOF-
REPECO measurements.
[E, hv. HBr, No. €O, NO, 0z HsS, C02 0CS, €So. N20, 502]

A. Goldman, M. T. Coffey, ]. ¥. Hanniean, W. G. Mankin, K. V. Chance and C.P.Rinsland :
J.Quant. Spectrosc. Radiat. Transf. 82, 313-317 (2063) -
HBr and Hi line parameters update for atmospheric spectroscopy
databases. [E. review. hw, HBr, HI]

T.Matila, K. Ellingsen, T. Saue, H. Aksela and 0. Gropen : Phys. Rev. A6L, 032712/

1-8 (2000) ,
Vibrational and electronic structure of the 3d-! — 4p(x, o) -2 normal
Auger spectrum of HBr studied by fully relativistic configuration-
interaction calculations. [T, HBr]

R.Puttner, Y. F. Hu, E. Nommiste, G. M. Bancroft and S. Aksela : ‘Phys. Rev. AG5,
032513/1-6 (2002)

Angle-resolved photoabsorption spectra of core holes with strong spin-
- orbit interaction : Below the Br 3d thresholds in HBr. [E, hv. HBr]

R.Puttner, Y. F. Hu, G. M. Bancroft, A. Kivimaki, M. Jurvansuu, H. Aksela and
S.Aksela : Phys. Rev. AG8, 032705/1-11 (2003)
Relating the 450 -1 inner-valence photoelectron spectrum of HBr with
the Br 3d~! 51 A resonant Auger spectra : An approach to the assign-
ments. (E, hy, HBr] T

S. Zivanov, M. Allan, M. Cizek, J. Horacek, F. A. U. Thiel and H.Hotop : Phys. Rev.
Lett. 8%, 073201/1-4 {2002)
Effects of interchannel coupling in associative detachment : Eleciron
spectra for H + {1~ and H + Br~ collisions.
{E and T. HBr. H(C1]

Addenda

P.Baltzer M Larsson, L. Karlsson, M. Lundgvist and B. Wanmberg : Phys. Rev. A49,
7137-744 (1994)
Vibraticnal and rotational structure in the Hel - excited photoelectron
spectrum of A2X 4,..% state of HBr+. [E, hv, HBr; 21.218 eV photon]
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C.E.Brion,Y. lida, F. Carnovale and J. P. Thomson : Chem. Phys. 98, 327-339 (1985)
Absolute dipole oscillator strengths for photoabsorption. photoioniza-
tion and ionic photofragmentation processes in HBr.

[E, hy, HBr; 7 - 100 eV]

T.A. Carlson, A. Fahlman, M. 0. Krause, T. A, Whitley and F. A Grimm : J. Chem. Phys.
81.5389-5394 (1984)
Systematic investigation of the Cooper minimum for the hydrogen halides.
[E, hy, HBr; 14 - 110 eV]

Y.F.Hu, G. M. Bancroft, ]. Karvonen, E. Nommiste, A. Kivimaki, H. Aksela, 5. Aksela and
Z.F, Liu : Phys. Rev. A56, R3342-R3345 (1997}

Assignment of finme structure in the HBr absorption spectrum at the Br

3d — Rydberg resonances using the Auger resomant Raman effect.

{E, hv. HBr]

R. Irrgang, N, Bowering, M. Drescher, M. Spieweck and U. Heinzmann : J. Chem. Phys.
104, 8966-8972 (1996}
High resolution single-photon ionization of HBr in the spin-orbit auto-
ienization region. 'E, hv., HBr]

H Lefebvre-Brion, P. M. Dehmer and W. A. Chupka : J. Chem Phys. 85, 45-50 (1986)
Vibrational effects in the spin-orbit autoionization of HBr.
{E, hy, HBr; 1030 - 1070 A]

H. Lefebvre-Brion, M. Salzmann, H -W. Klausing. M. Multer. N. Bowering and
U.Heinzmann : J. Phys. B22, 3891-3900 (1989)
Influence of autoionisation and predissociation on the photeelectron
parameters in HBr. (E. hv, HBr; 85 - 100 nm]

H.Lefebvre-Brion : Chem. Phys.Lett. 171, 377 (1990) see p. 9

I.F. Liu, G. M. Bancroft, K. H. Tan and M. Schachter : Phys.Rev.Lett. 72,621-624
(1994a)
Molecultar Auger resonance Raman effect : A high resolution study on the
resonance Auger decay of HBr after the Br 3d — 5pm Rydberg transition.
(E. hv, HBrl :

1.F. Liu, et al. : J.Elect.Spectrosec. Relat. Phenom. 67, 299 (13945} see p. 9

C.C.Martner. ). Pfaff, N. H. Rosenbaum, A. 0’ Keefe and R.J. Savkally : J. Chem. Phys.
78, 7073-7076 (1983)

Radiative lifetimes of trapped molecular ions : HC1* and HBr*.

[E, hv, HBr, HCI]

H.Qbase. M. Tsuji and Y.Nishimura : J.Chem. Phys. 87. 2695-2699 (1987)

Nascent rovibrational distributions of HC1*(A2Z*) and HBr* (A°Z %)
produced from He{235) Penning ionization of HC! and HBr. [E, HBr. HCI]
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R.Puttner, Y. F. Hu, G. M. Bancrofi, H. Aksela, E. Nommiste, J. Karvonen, A. Kivimaki
and S.Aksela : Phys. Rev. A59, 4438-4445 (1999)
Detailed analysis of the 3d™! — 4p » -2 normal Auger spectra in HBr
and DBr. (E. hv. HBr. DBr]

W.C.Richardson, D. W. Setser, D. L. Albritton and A.L. Schmeltekopf : Chem. Phys.
Lett. 12, 349-351 (1971}
Vibrational and rotational excitation in He {235} Peaning ionization :
Exampies of nomvertical processes. {E. HBr, HCI, 03]

¥.C.Richardson and D.W. Setser : J.Chem. Phys. 58, 1809-1825 (1973)
Penning iomization optical spectroscopy : Metastable helium (He23S)
atoms with nitroegen, carbon monoxide. oxygen, hydrogen chloride,
hydrogen bromide, and chlorine. {E, HBr, HCl, Na, CO, Cls]

B. Ruscic and J. Berkowitz : J.Chem. Phys. 93, 1747-1754 (1990)
Photoionization of HBr and DBr near threshold.
[E, hw. HBr, DBr:; 300 K, 1054 - 1072 A]

M.Salzmann, N. Bowering, H. -W. Klausing, R. Kuntze and G. Heinzmacn: J. Phys. B27,
1981-1992 (1994)
Spin-resolved photoelectron spectroscopy of HBr im the resonance region
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Some Comments on Electron Collision Cross Sections for HBr

We have determined the electron collision cross section set for HC!
(Havashi (1987)), assuming that all HCI molecules are in the ground state.
This assumption is not true. so we do not like our cross section set of HCI.

As an example, we discuss the electron cross sections for HBr here.
Experimental and theoretical studies on electron collision cross sections
of HBr are summarized as follows :

On the study of electron scattering cross sections for HBr

grand total cross section @t

no work

elastic experiment

no data
(F. Linder 1977)

elastic theory

M. E. Riley 1975

Y. Itikawa | 1978 < 1 eV

E. Estrada 1984 general theory
S. Pozdneev : 1988

L. Malegat B 1990

R. Fandreyer B 1993 G.1 -~ 11 eV
T.N. Rescigno C 1996 0 - 10 eV, DCS
[.M. Smith B 1998

rotational excitation experiment and theory

no work



vibrational excitaion gxperiment

J.P. Ziesel C 1975 O

K. Rohr B 1977a DCS at 0.41 eV

K. Rohr B 1978 O th.~ 7 eV for v = 0—1
R Azria B 1980

S.Cvejanovic 1993

A.-C.Sergenton 1999 0.3 - 2.7 eV

M.Cizek P 2001 O 0 - 4 ev

G.P. Karwasz 2001 compilation

M.Cizek ' 2002

vibrationmal excitation theory

F. A Gianturco 19717

H.Estrada 1984

S.Pozdneev 1988 .

F. Fandrevyer B 1993 th.- 4.5 eV
J.Horacek P 1996

I . Horacek 2000

S. A Pozdneev 2000

M. Cizek P 2001 O 0 ~ 4 eV

electronic excitation experiment

G. R Mohlmann : 1979

P. A. Shaw B 1984 1560 eV
S.Cvejanovic B 1987

K. England 1987 0.5 - 50 eV
K. England B 1990 O 0.5 - 50 eV
K. H. Becker 1994

D. Cubric B 1994

electronic excitation theory

T.N. Rescigno C 1996 th.- 25 eV
(V. McKoy)

ionization experiment

K. H. Becker 1394

jonization theory

H.Deutsch 1997



attachment experiment

H. Gutbier 19454

D. C. Frost C 1958

I.5. Buchelnikova 195%

L.G. Christophorou C 1968a

L. G. Christophorou C 1968b

K. G. Mothes 1972

A A Christodoulides 1974 = 0.4 eV
0.H Crawford C 1974

5. 5. Nagra 1975

].P. Ziesel c 1975 O Br~ formation, 0 - 1.9 eV
R. Abouaf 1977

N. A. Burdett 1977

D.¥W. Trainor 1978

R. Abouaf 1980C 0.05 - 2 eV
R.Azria 1982

Y. Le Coat B 1982 O K- formation, 5 - 10 eV
N. G. Adams - C 1986

D. Smith B 1987

¥.C. Wang 1988a

M. Cizek P 2001 O

G. P. Karwasz 200 compilation
J.B. A Mitchell 2001

T.Speck 2001

attachment theory

S. A Pozdneev 1982
A. U Hazi B 1983
S.A. Pozdneev 1988
J. Horacek P 1996
S.A. Pozdneev 2000
K. Houfek 2001
K. Houfek P 2002

We need more experimental studies of cross sections and other processes,
especially grand total cross section, elastic scattering cross section,
ipnization cross section and electron swarm parameters, for the determina-
tion of tentative and approximate cross section set for HBr.

We cannot determine the exact value of cross section set for molecules.
The HBr molecules are always mixture of HBr({r) and HBr{v) at given experi-
mental conditions. And cross section sets for HBr(r) and HBr(v) are different.



May We Measure the Exact Values of
Electron Collision Cross Sections
for Molecules by Beam and Swarm

s 7

Experiment
M. Hayashi zpd Y.Nakamura®

Gaseous Electronics Fosiitute

4-15-14-503 Sakae, Nskaky, Nagoya 460-0008 Japan
TFaculty of Science and Technology. Keio UﬂlVEISJtY
J-i14-1 H!YOSﬁJ Yokohama 223-8522 Japan

¥e cannot measure the exact values of DCS for molecules intrimsically.
0f course, we can measure the approximate values of DCS for molecules, but
can measure the exact values of DCS for atoms: The reason is very simple.

Target molecule M in Doth beam and swarm experiments cnu51sts of the

mixture of dlfferent states :

M(g) + M(rs) + M{vi) + Mn
where M(g), M(r;). Mivi) and My represent the completely ground state
molecules, the rotatignally excited molecules, the vibratiomally excited
molecules and the van der Waals clusters consisting of N molecules (N=19),
respectively. Usually beam and swarm experiments are carried out at about
300 K. The concentration of M({g) is small compared to M{ry) (except Ho
molecules) at 300 K. Then the molecule M is always mixture of M{ry) and
M(vy}., and the concentration of M(rs) ‘and M(ve) changes with temperature.
And electron collision cross-section sets from elastic to imelastic
collision processes for M(r) and M(v) are different each other. The targel
molecules M iz the beam and swarm experiments are always mixtures of
different molecules M(rs}) and M(vy). In the case of Ho, the target gas
consists of M{g) and M(r,), especially M(g) and M(ry) at 78 K.

Most clear change of cross sections of M{r;) and M(vy) will occur for
triatomic molecules. €02, N20 and so on. Triatomic molecules can change
from linear to bewnd, or vice verss easily. The authors [1} have presented
{he different elastic momentum transfer cross sections Qur an0d Qamv for
C02(r) and COz{v), where they assumed that all other inelastic cross
sections of CO02(r) ard COo{(v) are practically the same. Then they have
calculated the electron drift velocity W as a funmction of gas température
T. ¥hen T increas, -concentrations of CO2(v) increases, then ¥ decreases
with T at the same E/N, the electric field over the gas number density,
around 50 Td. ‘

¥e have a comment to the inferesting and important paper of ¥.Johnstone, -
et al. [2]. They have measured the temperaiure dependence of elastic DCS
for CO2 at 4.0 eV. Unfortunitly, gmv for CO2(v) at 4 eV is almos! equal 1o
Qur for €02(r) [1]. Then we propose the -same experiments at about 3.4 eV
for CO2, because ihe temperature dependence of DCS seems to be very large
there. .

Vinstead and McKoy (3] calculated the elastic DCS for No0(g) at low
electron energies and compare the experimental DCS data for No0{r) +
N20(v) mixture at 300 XK. We can see large discrepancy between them at
tower than about 10 eV. We urge Winstead and Mckoy to calculate the DCS



for No0(v) and also NoOf{r) for comparison. We can see the same dlscrepancy
of DCS for CO0o. [4] [5) at low electron enmergies.

Az molecules have the famous long standing controversy in the vibra-
tional excitation cross section [6)}. . A possible way to solve the problem
may be as follows. At first, theoreticians calculate the Qux, Qur, Qmv,
Qrs. Qrr, Qrv. Qve, Qvr, 804 Qv for Hz{g), Hz(ri) and Hao{vy). as a
function of electron enmergies. Using these data, we calculate the electron
swarm parsmeters. From beam experiments, 'we cannot determine the values of
Qms, Qmr, Qra Qrr f07 Ha2 (g} and Ho(ry) a8t the same time. It is clear that
the threshold energies of qr and qv for Hz(g) and Ha(ry) are different.
Bhattacharyya. et al. [7T] have shown. that elastic integral cross sections
Qer are larger than qeg for 20 to 200 eV for Bz {g) and Ha(rs}. ¥e-want
the elasiic DCS values for Ho{g} and Ho(ry) at low electron energies
tower than 10 eV. Swarm experimenis also carried out in the mixtures of
Bo(g) and Hp (rq)}. except for para-Ho(g) at 78 K (concentration of H:(g)
is 99.3 %). We compare the experimental and calcilated swarm parameters
at given conditions.

Usually, theoreticians calculate the DCS for M(g), not for M(ry) and
M(vy), for most molecules. Theoretical studies involving the rotatlon-
ally and vibrationally excited species are urgently required for many
molecules. There is a interesting paper given by A. Jain [8].

[f we have the cross section sets for excited inert gas clusters, we
can calculate the electron swarm parameters of inmert gases at high
pressure and low temperature conditions. The concentration of the
‘¢clusters for atoms and molecules are imporfant at low temperature and
high pressure conditions.

Most interesting temperature dependence occur for attachment cross
sections @a [9]-[13]. The values of non-dissociative qan and dissociative
Qaa are quite different for M{r) and M(v), and M(r) and M(v) have the
definit and individual cross sections, independ or the {emperature.
Apparent temperature dependence of gttachment cross section is caused
through different concentration of the excited components M(r) and M{v)
at different temperatures. »

.Bavashi and Y.Nakamurs, 5ith GEC, Maui, JTP7.07, 265 (1998) CO

A1} M
(2] ¥.M. Johnston, N.7.Masor and ¥.R.Newell, J.Phys.B26, L147 (1993) €02
[3) C.Winstead and V.McKoy, Phys. Rev. A57, 3589 (1998) N0
(4] H.Tanaka, T.Ishikawa, T Masai, T. Sagara, L. Boesten, M. Takekava,
Y. Itikawa and M. Kimura, Phys.Rev.A57,1798 (1998} CO-
(5] 1.C.Gibsonm, M. A. Green, K. W, Trantham, S. §. Buckman;, P. J. Q. Teubner and
M.].Brunger, J.Phys.B32. 213 (1999) €0,
[6) R.¥.Crompton and M. A Morrisom, Aust.J).Phys. 46, 203 (1993) H;
[7) P.K. Bhattacharyya, D. K. Syamal and B.C.Saha, Phys.Rev. 432, 854 (1985)
{8] A.Jain, Z.Phys.D21,153(1991) CH4, SiHs B,
(9] ¥.M. HBickam and D.Berg, J.Chem. Phys. 29,517 (1958) SFe, et al.
[10] M.Allan and S.F. ¥Wong, Phys.Rev.Llett. 41,1791 (1978) H,
{111 D. M. Pear!, P.D.Burrow, I. 1. Fabrikant and G. A. Gallup, J. Chem. Phys.

.102,2737 (1895) CHaCl

(12) W.Wang L.G. Christophorou and J.Vergrugge, J. Chem Phys. 109, 8304
(1998) CCI,F, |

[13] L.G. Christophorou, 20th ICPIG, Pisa 3-13 (1991) review



o1 Electron and Photon Collisions

Numbers of References

with Atoms and Molecules

published in the 206th Century

2004, 2.12.

Atoms (}17) Molecules (51)
Ate A+t hy Mt e M+ hy,
He - 2170 + 2 Ho, D 2200 O 5 CHg 800
Ne 1o 1140 +# N2 2240 O
-Ar 18 1860 O 05 1700 CFa 390
Kr 3s 1000 co 1150 CCl, 210
Ye 54 1180 O NO 880 CCi2F, 250
CH5CI 90

Li s 450 Fo 190 O
Na 11 800 CIQ 350 O SiH.q 230

Bro 140 O SiFa 140
K 19 370 | 240 O GeH, 50
Rb 37 220 ’
Cs 55 370 HF 330 O 6 C2H4 370

HC! 420 O CH30H 350
0 s 390 HBr 220 O

il 150 O 1 SFg 920
F g 90
Cl 49 130 3 (€02 1240 O ‘

Ho20 1200 O 8 - CoHg 260
Cu 24 180 C>Fg 150
Cd 48 210 03 480 SizHe 70
Ba 56 340 NQU 450

NO» 350 9 (sHg 120
Hg so 600 H25 270 C,H=0H 60

50, 290

€52 269

0Cs 280 11 CsHg 190
not final, but CsFs 100
finished mostly 4 C(oH; 390

12 C4Fs 100

include electron NH3 700 CegHe 240
swarm papers NF3 110 CsFg 100

BFs 110 '
include BCls 90 60 Cso 300
review papers PHs 120

H,CO 1280 M: + My 850

¥ HelNe) + e only

(O The bibliography was published already.

Not include He(Ne) + hy papers.
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