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TI Dissociative Recombination OF HeH+ - A Reexartiora

SO PHYSICAL REVIEW A

LA English

DT Atrticle

ID ION BEAM EXPERIMENTS; CONFIGURATION INTERACTION;MOLECULAR ION;
STATES; ENERGY; TRANSITIONS; COLLISIONS

AB A high-energy-resolution study of the dissoaiatrecombination of HeH+ has been performed.
A theoretical analysis has indicated that the rdmoation at low energy is due to the presence of a
metastable triplet-state component of the ion beam.
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AU Le Padellec, A, Sheehan, C, Talbi, D, MitchéBA

Tl A merged-beam study of the dissociative recomatiam of HCO+
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LA English

DT Article

ID STORAGE RING; IONS; H-3+; HEH+; COEFFICIENTS; NDZATION; ELECTRONS;
APPARATUS; STATE,; CROSS

AB Cross sections for the dissociative recombinabbrHCO+ ions have been measured in the
energy range from 0.01-1.0 eV. The large valuessorea for low-energy electrons are supported
by an earlier extensive quantum mechanical studydli and co-workers which is reviewed. A
broad maximum has been found in the region froraA00B3eV and this is attributed to the opening
up of a second product channel leading to CH + O.
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AU Le Padellec, A, Laube, S, Sidko, O, Rebrion-Ro@eRowe, BR, Sarpal, B, Mitchell, JBA
T1 The dissociative recombination of KrH+ and XeH+

SO JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTIAQAPHYSICS

LA English

DT Article

ID HEH+

AB The dissociative recombination of KrH+ and XeHtas been studied using a FALP-MS
technique. KrH+ is found to have a small recomlamatate while that of XeH+ is 8.3 x 10(-8)
cm(3) s(-1) at 300 K.
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AU Larsson, M, Danared, H, Larson, A, Le Padellac,Peterson, JR, Rosen, S, Semaniak, J,
Stromholm, C

Tl Isotope and electric field effects in dissoaiatrecombination of D-3(+)

SO PHYSICAL REVIEW LETTERS

LA English

DT Article

ID INTERSTELLAR CLOUDS; STORAGE-RING; ENERGY; H-3+HEH+; H-3(+); IONS;
CHEMISTRY; H3+

AB The cross section for dissociative recombinatimin vibrationally cold D-3(+) has been
measured at the ion storage ring CRYRING. Thecaftstant at 300 K, alpha = 2.7 x 10(-8) cm(3)
s(-1), is a factor of 4.3 smaller than the corresipayn value for H-3(+) measured earlier in
CRYRING. An electric field of 30 V/cm was introdwteé the electron-ion interaction region. This
had no measurable effect on the dissociative reauatibn cross section. This suggests that the
cross sections measured in storage rings for H-3(¥) its isotopic variants can be directly
compared with theoretical results once such rebakt®me available.
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AU Al-Khalili, A, Danared, H, Larsson, M, Le Padat, A, Peverall, R, Rosen, S, Semaniak, J, af
Ugglas, M, Vikor, L, van der Zande, PJ

TI Dissociative recombination of (HeH+)-He-3: compan of spectra obtained with 100, 10 and 1
meV temperature electron beams

SO HYPERFINE INTERACTIONS

LA English

DT Article

ID HEH+; EXCITATION

AB The heavy-ion storage ring CRYRING at the MarfBiegbahn Laboratory at Stockholm
University has been used for the study of disssgatecombination of (HeH+)-He-3. The new
adiabatically expanded electron beam at CRYRING,clwhis achieved by means of a
superconducting magnet, was used. The electron-leeg@ansion factor of 100 gave a transverse
electron temperature of about 1 meV. This allowssl abservation of several new resonances in
the recombination cross-section.
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AU Le Padellec, A, Larsson, M, Danared, H, LarsAn,Peterson, JR, Rosen, S, Semaniak, J,
Stromholm, C

Tl A storage ring study of dissociative excitatemmd recombination of D-3(+)

SO PHYSICA SCRIPTA

LA English

DT Article

ID PRODUCT-STATE DISTRIBUTIONS; DIELECTRONIC RECOMRATION; CROSS-
SECTIONS; H-3(+); H-3+; ION; (HEH+)-HE-4; BEAM; H3+

AB Dissociative recombination and excitation of p~Bhave been studied in CRYRING, a heavy-
ion storage ring at the Manne Siegbahn Laboratbi§teckholm University. The measured cross
section for dissociative recombination was useddduce a 300 K rate constant of 2.7 x 10(-8)
cm(3) s(-1). This is a factor of four smaller thidme corresponding value for H-3(+) measured
earlier in CRYRING. Dissociative excitation intothdhe D and 2D channels (D + D or D-2) were
studied. The 2D channel occurs at energies belossliold for the ion's dissociative states, which
indicates that resonant enhanced dissociativeagimitvia autoionizing resonances takes place. No
measurable effect could be observed for the diasgei recombination cross sections when an
electric field of 30 V/cm was applied to the election interaction region.
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AU Peterson, JR, Le Padellec, A, Danared, H, Duid, Larsson, M, Larson, A, Peverall, R,
Stromholm, C, Rosen, S, af Ugglas, M, van der Zawde

Tl Dissociative recombination and excitation of 2 Cross sections and product branching
ratios

SO JOURNAL OF CHEMICAL PHYSICS

LA English
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ID STATE DISTRIBUTIONS; RATE COEFFICIENT; MOLECULARONS; (HEH+)-HE-4;
MECHANISMS; ELECTRONS; NITROGEN; ESCAPE; VENUS; MAR

AB The absolute dissociative recombination and hibsalissociative excitation rate coefficients
and cross sections have been determined for Ne(e electrons for collision energies between 10
meV and 30 eV. The ion storage ring CRYRING hasbesed in combination with an imaging
technique with a position-and-time-sensitive detectnformation is retrieved on the ion beam
vibrational state populations and on the produ@nbhing in the dissociative recombination
process at 0 eV collisions. A hollow cathode iomirse has been used to lower the vibrational
excitation in the ion beam; a more traditional bathode ion source was used as well. The most
important findings are the following. The rate dagént for an N-2(+) ion beam (46%, upsilon =
0, 27% upsilon = 1) versus electron temperature igKalpha(T-e) = 1.75(+/-0.09) x 10(-7)(T-
e/300)(-0.30) cm(3) s(-1). The dissociative recamabon rate is found to be weakly dependent on
the N-2(+) vibrational level. At 0 eV collision eryy, the upsilon = 0 product branching is found to
be 0.37(8):0.11(6):0.52(4) for N(S-4) + N(D-2):N2lp-+ N(S-4) + N(D-2) + N(D-2) fragments.
The dissociative recombination cross section doédaee a high-energy peak as was found in a
number of lighter molecular systems. The dissogaéxcitation signal starts only slightly above
the energy threshold for dissociation, and pealks 86 eV. From the dissociative excitation data
and literature data, information is retrieved ore tHissociative ionization of N-2(+). The
comparison of these results with earlier DR measardgs is extensively discussed. (C) 1998
American Institute of Physics.
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AU Le Padellec, A, Sheehan, C, Mitchell, JIBA

TI The dissociative recombination of CN+

SO JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTIAGAPHYSICS
LA English

DT Atrticle

ID BEAM EXPERIMENTS; ION; STATES

AB The dissociative recombination of CN+ has beerasuired using a single-pass merged-beam
apparatus. It is found that the cross section ayspitesonant structure and falls-off abruptly above
0.3 eV.
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AU Semaniak, J, Larson, A, Le Padellec, A, StromhoC, Larsson, M, Rosen, S, Peverall, R,
Danared, H, Djuric, N, Dunn, GH, Datz, S

Tl Dissociative recombination and excitation of GH5Absolute cross sections and branching
fractions
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ID HIGH-RESOLUTION MEASUREMENT; POLYATOMIC IONS; DHEHLECTRONIC
RECOMBINATION; IONOSPHERE; ELECTRONS; MOLECULES; PRUCTS; H-3(+); H-3+;
BEAM

AB The heavy-ion storage ring CRYRING was used teasure the absolute dissociative
recombination and dissociative excitation crosstiees for collision energies below 50 eV.
Deduced thermal rates coefficients are consistetit previous beams data but are lower by a
factor of 3 than the rates measured by means dfaWweng afterglow Langmuir probe technique. A
resonant structure in dissociative recombinatioosgrsection was found at 9 eV. We have
determined the branching fractions in DR of CH54ote0.2 eV. The branching is dominated by
three-body CH3 + H + H and CH2 + H-2 + H dissociatchannels, which occur with branching
ratios of approximate to 0.7 and approximate tq f&8pectively; thus methane is a minor species
among dissociation products. Both the measured wailesaiross sections and branching in
dissociative recombination of CH5+ can have impurtanplications for the models of dense
interstellar clouds and abundance of CH2, CH3 afd (@ these media.
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Tl New FALP-MS measurements of H-3(+), D-3(+) an@®H dissociative recombination
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LA English
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ID STORAGE-RING; H-3+; ENERGY; IONS; H3+; BEAM; CO¥ICIENTS; ELECTRONS

AB A series of measurements of the rate coefficienthe dissociative recombination (DR) of H-
3(+) has been recorded. A value of 7.8 +/- 2.3 x8)0¢m(3) s(-1) was found for ions that are
vibrationally cold. This is somewhat smaller thdmatt measured previously by this group. The
difference is ascribed to aerodynamic effects wlafflected our earlier measurement that have
been eliminated in the present work. Results f@(Brand HCO+ DR are also reported.
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AU Rosen, S, Peverall, R, Larsson, M, Le PadeBe&emaniak, J, Larson, A, Stromholm, C, van
der Zande, WJ, Danared, H, Dunn, GH

Tl Absolute cross sections and final-state distrdns for dissociative recombination and
excitation of CO+ (v=0) using an ion storage ring

SO PHYSICAL REVIEW A

LA English

DT Article

ID DIELECTRONIC-RECOMBINATION; TEMPERATURE-DEPENDEQE; RADIATIVE
LIFETIMES; CARBON-MONOXIDE; RYDBERG STATES; 115 NMPHOTODISSOCIATION;
COEFFICIENTS; ELECTRONS; FRAGMENT

AB Absolute cross sections and rate coefficientwvehdeen determined for dissociative
recombination of electrons and CO+ ions for enarfiem 1 meV to 54 eV. We found values of 4
x 10(-12) cm(2) at 1 meV and 10(-15) cm(2) at 1 elth an essentially 1/E energy dependence.
Branching ratios over the final atomic product esahave been determined using a position-and
time-sensitive imaging system. At zero eV colliserergy the predominant yield is to ground-state
atomic fragments (76%). At higher collisional enesgthe branching ratio to the ground-state
Limit is reduced. A new limit, O(D-1)+C(D-1), openg and branching to the O(P-3) +C(D-1)
limit increases. Cross sections are also deternfimedissociative excitation of CO+. Thermal rate
coefficients are deduced from the dissociative mdwoation (DR) data, and compared with
measurements in the literature. Consideration df biod theoretical and spectroscopic data in the
literature giving information about the potentialrees along which DR may take place reveals
both a paucity and disparity of the data.

C1 Univ Stockholm, Dept Phys, S-11385 Stockholme&sn., FOM, Inst Atom & Mol Phys, NL-
1098 SJ Amsterdam, Netherlands., Royal Inst Teclpept Phys 1, S-10044 Stockholm, Sweden.,
Pedag UNiv, Inst Phys, PL-25509 Kielce, Poland.jvUstockholm, Manne Siegbahn Lab, S-
10405 Stockholm, Sweden., Univ Colorado, JILA, Blam] CO 80309 USA.

RP Rosen, S, Univ Stockholm, Dept Phys, POB 6730135 Stockholm, Sweden.

NR 47

TC 24

PU AMERICAN PHYSICAL SOC

Pl COLLEGE PK

PA ONE PHYSICS ELLIPSE, COLLEGE PK, MD 20740-3848A)

SN 1050-2947

J9 PHYS REV A

JI Phys. Rev. A

PD JUN

PY 1998

VL 57

IS 6

BP 4462

EP 4471

PG 10

SC Physics, Atomic, Molecular & Chemical; Optics

GA ZU090

UT 1S1:000074160600053



AU Larson, A, Le Padellec, A, Semaniak, J, StromhoC, Larsson, M, Rosen, S, Peverall, R,
Danared, H, Djuric, N, Dunn, GH, Datz, S

T1 Branching fractions in dissociative recombinatairCH2+

SO ASTROPHYSICAL JOURNAL

LA English
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DE ISM : molecules; methods : laboratory; molecylarcesses

ID DENSE INTERSTELLAR CLOUDS; CROSS-SECTIONS; MOLBCAR-IONS;
EXCITATION; ELECTRONS; ABUNDANCE; MODELS; RATIOS; BO+; H2D+

AB The absolute cross section and branching rd@inslissociative recombination of CH2+ with
electrons have been measured by means of the @agyorage ring CRYRING. Contrary to what
has been previously believed, recombination of Cid2dominated by the three-body channel C +
H + H (63%), whereas breakup into the CH + H and I&-2 channels occurs with branching ratios
of 25% and 12%, respectively. The thermal ratefemeit for dissociative recombination at 300 K
is 6.4 x 10(-7) cm(3) s(-1), which is higher byaator of 2.5 than the value used in modelling dark
molecular clouds. The low CH production and théhipgoduction of energetic carbon atoms could
be favourable factors for the turbulence modelxXplan the large abundance of interstellar CH+.
The cross section for dissociative excitation wiae ameasured and found to be in good agreement
with results from a crossed electron-ion beam erpant.
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AU Le Padellec, A, Mitchell, JBA, Al-Khalili, A, Daared, H, Kallberg, A, Larson, A, Rosen, S, af
Ugglas, M, Vikor, L, Larsson, M

T1 Storage ring measurements of the dissociativermdination and excitation of the cyanogen ion
CN+(X-1 Sigma(+) and a (3)Pi, nu=0)

SO JOURNAL OF CHEMICAL PHYSICS

LA English

DT Article

ID HIGH-RESOLUTION MEASUREMENT; ABSOLUTE CROSS-SEGINS;
DIELECTRONIC-RECOMBINATION; RADIATIVE LIFETIMES; LYING STATES; ENERGY
CO+; CURVES; CLOUDS; ESCAPE

AB Absolute cross sections and rate coefficienteeweeasured for the dissociative recombination
of CN+(X (1)Sigma(+) and a (3)Pi, nu=0) with elects using the heavy ion storage-ring
CRYRING ht Stockholm University. The a (3)Pi Stateat lies only 0.08 eV above the
X(1)Sigma(+) ion ground state is most certainly gaped in the ion beam injected into
CRYRING, as this is a long-lived excited state. Otlee 1 meV-3 eV energy range that was
investigated, two energy dependencies were founth&cross sections, namely E-105 below 0.1
eV and E-1.41 above 0.4 eV. The energy domain (B1€)/ exhibits a resonant structure.
Branching fractions over the final atomic produeties were determined using a position sensitive
imaging detector. Thermal rate coefficients are dedudrom the measurements and the efficiency
displayed by the dissociative recombination medranis typical of that of a diatomic ion (3.4 x
10(-7) cm(3) s(-1) at room temperature). Crossigestfor the dissociative excitation process are
also reported and their magnitude at the plateawaunsually large. This may be explained by the
number of potential curves which can be populateti@derate collision energy (<10 eV) for the
CN+ ion. (C) 1999 American Institute of PhysicsO(81-9606(99)00201-9].
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AU Vikor, L, Al-Khalili, A, Danared, H, Djuric, NDunn, GH, Larsson, M, Le Padellec, A, Rosen,
S, af Ugglas, M

T1 Branching fractions in the dissociative reconation of NH4+ and NH2+ molecular ions

SO ASTRONOMY AND ASTROPHYSICS

LA English

DT Article

DE ISM : molecules; ISM : clouds; molecular pro@sss

ID HIGH-RESOLUTION MEASUREMENT,; ABSOLUTE CROSS-SEGINS;
DIELECTRONIC RECOMBINATION; INTERSTELLAR CLOUDS; ABNDANCES;
EXCITATION; ELECTRONS; GAS

AB Branching fractions in the dissociative recombima of NH4+ and NH2+ molecular ions with
electrons were measured using the CRYRING heavy skonage ring. We have determined
complete branching fractions for NH4+ at 0 eV andeV collision energies, and at 0 eV collision
energy for NH2+. We found the dissociative recomtiimaof NH4+ to be dominated by the two
body, 'ammonia’ channel. The branching fractionsob&ined at 0 eV are 0.69 +/- 0.03 for the
NH3 + H channel, and for the breakup into the NHBR-2 and NH2 + 2H channels 0.10 +/- 0.02
and 0.21 +/- 0.03, respectively. The values weinbthfor 2 meV are about the same as at 0 eV.
For the NH2+ ion we obtained 0.66 +/- 0.01 for theee body N + H + H channel, 0.34 +/- 0.02
for NH + H, and no breakup into the N + H-2 chanmaksociative recombination of NH4+ and
NH2+ is important as a potential source of somdraémolecules found in the interstellar clouds
(NH3, NH2, and NH) and the measured branching ifvast have important implications for
modelling the chemistry of these clouds. We reps® on the relative dissociative recombination
cross sections for NH4+ and NH2+ for collision ejies below 60 eV.

C1 Univ Stockholm, Dept Phys, S-11385 Stockholme&asw., Univ Stockholm, Manne Siegbahn
Lab, S-10405 Stockholm, Sweden., Univ ColoradontJimist Lab Astrophys, Boulder, CO 80309
USA.
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AU Sheehan, C, Le Padellec, A, Lennard, WN, TdhiMitchell, JBA

Tl Merged beam measurement of the dissociative rbowtion of HCN+ and HNC+

SO JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTIQAPHYSICS

LA English

DT Article

ID STIMULATED RADIATIVE RECOMBINATION; ABSOLUTE CROCSS-SECTIONS;
MOLECULAR-IONS; STORAGE-RING; EXCITATION; HCO+; PHDOELECTRON;
SPECTRUM; CH5+; BAND

AB Cross sections for the dissociative recombimatbisomeric HCN+/HNC+ ions with electrons
were measured using the single-pass merged beagnireept located at the University of Western
Ontario in Canada. The source conditions were gastethat an HCN+/HNC+ mixture was first
studied. The HNC+ ion was then isolated via the& fas-molecule reaction HCN+ + CO2 -->
HNC+ + CO2. The two sets of measurements, which befer to vibrationally (and electronically)
excited states of HCN+ and HNC+, exhibit differendée the magnitudes of the cross sections.
Thermal rate coefficients have been calculatedbfmh species. An attempt has been made to
identify the valence states involved in the disston to the CN + H channel for HCN+
recombination.

C1 Univ Western Ontario, Dept Phys & Astron, Lond@N N6A 3K7, Canada., Ecole Normale
Super, Dept Phys, LETMEX, F-75005 Paris, FranceiivURennes 1, UMR PALMS, F-35042
Rennes, France.
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AU Zong, W, Dunn, GH, Djuric, N, Larsson, M, Greer@gH, Al-Khalili, A, Neau, A, Derkatch,
AM, Vikor, L, Shi, W, Le Padellec, A, Rosen, S, Raad, H, Ugglas, MA

Tl Resonant ion pair formation in electron collissowith ground state molecular ions

SO PHYSICAL REVIEW LETTERS

LA English

DT Article

ID DISSOCIATIVE RECOMBINATION; CROSS-SECTIONS

AB Resonant ion pair formation from collisions ¢é&rons with ground state diatomic molecular
ions has been observed and absolute cross sectieasured. The cross section for HD+ is
characterized by an abrupt threshold at 1.9 eVildneksolved peaks in the range of energies O less
than or equal to E less than or equal to 14 eV. dbminant mechanism responsible for the
structures appears to be resonant capture andiztbn, modified by two-channel quantum
interference. Data on HF+ show structure correlateth photoionization of HF and with
dissociative recombination of electrons with tlois.i

C1 Univ Colorado, JILA, Boulder, CO 80309 USA., UrtColorado, Dept Phys, Boulder, CO
80309 USA., Natl Inst Stand & Technol, Boulder, @2809 USA., Univ Stockholm, Dept Mol
Phys, S-11385 Stockholm, Sweden., Univ Catholigwaiviin, Inst Phys, B-1348 Louvain,
Belgium., Manne Siegbahn Lab, S-10405 Stockholnmed®m.
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AU Rosen, S, Derkatch, A, Semaniak, J, Neau, AKA&#ili, A, Le Padellec, A, Vikor, L, Thomas,
R, Danared, H, af Ugglas, M, Larsson, M

Tl Recombination of simple molecular ions studiedsiorage ring: dissociative recombination of
H20+

SO FARADAY DISCUSSIONS

LA English

DT Article

ID ABSOLUTE CROSS-SECTIONS; DIELECTRONIC-RECOMBINAON; BRANCHING
FRACTIONS; POLYATOMIC IONS; EXCITATION; ELECTRONS; CHEMISTRY;
PRODUCTS; OXYGEN; STATES

AB Dissociative recombination of vibrationally reéd H20+ ions with electrons has been studied
in the heavy-ion storage ring CRYRING. Absolute sresctions have been measured for collision
energies between 0 eV and 30 eV. The energy depeedd the cross-section below 0.1 eV is
found to be much steeper than the E-1 behaviowceged with the dominance of the direct
recombination mechanism. Resonant structures fauddeV and 11 eV have been attributed to the
electron capture to Rydberg states converging ¢atrnically excited ionic states. Complete
branching fractions for all dissociation channedsdrbeen measured at a collision energy of 0 eV.
The dissociation process is dominated by three-bddy H + O breakup that occurs with a
branching ratio of 0.71.

C1 Univ Stockholm, Dept Phys, S-11385 Stockholme&sw., Pedag Univ Kielce, Inst Phys, PL-
25430 Kielce, Poland., FOM, Inst Atom & Mol Phys| #4098 SJ Amsterdam, Netherlands.,
Manne Siegbahn Lab, S-10405 Stockholm, Sweden.

RP Rosen, S, Univ Stockholm, Dept Phys, POB 6730135 Stockholm, Sweden.

NR 32

TC 17

PU ROYAL SOC CHEMISTRY

Pl CAMBRIDGE

PA THOMAS GRAHAM HOUSE, SCIENCE PARK, MILTON RD,, AMBRIDGE CB4 OWF,
CAMBS, ENGLAND

SN 0301-7249

J9 FARADAY DISCUSS

JI Faraday Discuss.

PY 2000

IS 115

BP 295

EP 302

PG 8

SC Chemistry, Physical

GA 342PQ

UT 1S1:000088654700021



AU Neau, A, Al Khalili, A, Rosen, S, Le Padellec, Berkatch, AM, Shi, W, Vikor, L, Larsson,
M, Semaniak, J, Thomas, R, Nagard, MB, Anderssomdfared, H, af Ugglas, M

Tl Dissociative recombination of D30+ and H3O+: Ahge cross sections and branching ratios
SO JOURNAL OF CHEMICAL PHYSICS

LA English

DT Article

ID DIELECTRONIC RECOMBINATION; INTERSTELLAR CLOUDSIJONS; OH

AB Dissociative recombination of the polyatomic idb80+ and H3O+ with, electrons have been
studied at the heavy-ion storage ring CRYRING (ManBiegbahn Laboratory, Stockholm
University). Absolute cross sections have beenrdeted from 0.001 eV to 0.25 eV center-of-
mass energy for D30+ and from 0.001 eV to 28 eV H@O+. The cross sections are large
(7.3x10(-13) cm(2) for D30+ and 3.3x10(-12) cm(@) H3O+ at 0.001 eV). At low energies, the
cross sections for D3O+ are E-1 energy dependeetess it is slightly steeper for H30+. A
similar E-1 energy dependence was also observeluy{J. Phys. B 16, 3099 (1983)] with a
merged electron-ion beam technique for both H30d &80+ and by Vejby-Christensen
[Astrophys. J. 483, 531 (1997)] with the ASTRIDrsige ring in Denmark, who presented relative
cross sections for H30+. A resonance has been\@isaround 11 eV for H30+. It reflects an
electron capture to Rydberg states converging t@xated ionic core. A similar structure was
reported by Vejby-Christensen Our absolute measemésrare in fairly good agreement with those
from Mul, which were first divided by 2 (Mitchelll999, private communication) and from
Heppner [Phys. Rev. A 13, 1000 (1976)] for H3O+.eifhal rates were deduced from the
measured cross sections for electron temperatarggng from 50 K to 30 000 K. At 300 K, the
thermal rate is equal to 7.6x10(-7) cm(3) s(-1) RO+ and to 3.5x10(-7) cm(3) s(-1) for D30O+.
Complete branching ratios for all the possible paadhannels have been determined from 0 eV to
0.005 eV center-of-mass energy for D30+ and at Of@VvH3O+, using a well-characterized
transmission grid in front of an energy-sensitiveface-barrier detector. No isotope effect was
observed within the experimental uncertainties. thinee-body break-up channel OX+X+X (where
X stands for H or D) is found to occur for 67%-7@¥the dissociations. Water or heavy water is
produced with an 18%-17% probability and the prdiducof oxygen atoms is negligible. These
results support the three-body break-up dominahlteady found by Vejby-Christensen for the DR
of H3O+ in a similar heavy-ion storage ring expesih However, even if the general trend is the
same for both storage rings, significant differenbave been observed and will be discussed. (C)
2000 American Institute of Physics. [S0021- 960§02@29-0].
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AU Talbi, D, Le Padellec, A, Mitchell, JIBA

Tl Quantum chemical calculations for the dissoeatiecombination of HCN+ and HNC+

SO JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTIAGAPHYSICS

LA English

DT Article

ID ISOMERIZATION; EXCHANGE

AB A theoretical investigation of the dissociatrezombination (DR) of HCN+(X (2)Pi), HNC+(X
(2)Sigma) and HCN+(A (2)Sigma) has been undertakerorder to complement the recent
experimental measurement (Sheehan C, Le Padelleerard WN, Talbi D and Mitchell J B A
1999 J. Phys. B: At. Mel. Opt. Phys. 32 3347) & DR of [CHN](+). Using quantum chemical
methods, we have shown that the dissociative repation of HNC+(X (2)Sigma) should involve
the indirect mechanism while that of HCN+(X (2)Bnd HCN+(A (2)Sigma) should be possible
through both direct and indirect processes. Ouordtecal study therefore suggests that HCN+(X
(2)Pi) and HCN+(A (2)Sigma) should recombine muchbrenrapidly than HNC+(X (2)Sigma)
explaining the large rate coefficient measuredlierDR of HCN+ compared with the HNC+ case.
Cl Ecole Normale Super, Lab Etud Theor Milieux Ertes, F-75005 Paris, France., Univ
Toulouse 3, CNRS, UMR 5589, LCAR, F-31062 Toulods@ance., Univ Rennes 1, CNRS, UMR
6627, F-35042 Rennes, France.
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AU Larson, A, Djuric, N, Zong, W, Greene, CH, OrdE, Al-Khalili, A, Derkatch, AM, Le
Padellec, A, Neau, A, Rosen, S, Shi, W, Vikor, lanared, H, af Ugglas, M, Larsson, M, Dunn,
GH

Tl Resonant ion-pair formation in electron collissonith HD+ and OH+

SO PHYSICAL REVIEW A

LA English

DT Article

ID DISSOCIATIVE RECOMBINATION; CROSS-SECTIONS; DIHCTRONIC
RECOMBINATION; RYDBERG STATES

AB Resonant ion-pair formation from collisions dé&rons with, electronic and vibronic ground-
state diatomic molecular ions has been, studigtienpresent work for HD+ and OH+. The cross
section for HD+ has a magnitude of the order of 30%-19) cm(2) and is characterized by an
energy threshold and 14 resolved peaks in the gnemge up to 16 eV. A theoretical study
confirms that the structures derive primarily froeantum interference of the multiple dissociation
pathways. Measurements for OH+ reveal that thescsestion for H+ and O- formation is lower
than 10(-21) cm(2) at energies of 6 and 12 eV.

C1 Royal Inst Technol, Dept Phys, S-10044 Stockh@meden., Univ Colorado, Joint Inst Lab
Astrophys, Boulder, CO 80309 USA., Univ ColoradepbPhys, Boulder, CO 80309 USA., Natl
Inst Stand & Technol, Boulder, CO 80309 USA., UStockholm, Dept Phys, S-11385 Stockholm,
Sweden., Univ Toulouse 3, LCAR, UMR 5589, F-3106ulbuse 4, France., Manne Siegbahn
Lab, S-10405 Stockholm, Sweden., Univ Calif Daliisept Appl Sci, Livermore, CA 94550 USA.
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AU Andersson, K, Hanstorp, D, Neau, A, Rosen, Shn8dt, HT, Thomas, R, Larsson, M,
Semaniak, J, Osterdahl, F, Danared, H, Kallberd,eARadellec, A

TI Electron impact single detachment on the F- iosisig the heavy ion storage ring CRYRING:
Cross-section determination

SO EUROPEAN PHYSICAL JOURNAL D

LA English

DT Article

ID DISSOCIATIVE RECOMBINATION; NONEXISTENCE; RESONNCES; STATE

AB Electron Impact Single Detachment (EISD) of Bsibeen studied using the heavy ion storage
ring CRYRING at the Manne Siegbahn Laboratory, Etotm, Sweden. F- ions stored in the ring
were merged with an electron beam in one of the segions. Neutral F atoms produced in the
EISD process were detected in the zero-degreetidineasing a surface barrier detector. The
threshold for the detachment process was found tartend 7.6 eV, thus more than twice the
binding energy of F-. The cross-sections increasadothly up to 55 eV where it reached a
maximum of 1.9 x 10(-16) cm(2). At higher energeew decrease of the cross-section was
observed. which follows the energy dependence giestliby the Bethe-Born approximation. The
experiment showed that CRYRING can be used favdyridy studies of anions, and several
experiments ale forthcoming.

C1l Chalmers Univ Technol Goteborg Unit, Dept Ph$s41296 Gothenburg, Sweden., Univ
Stockholm, Dept Phys, S-11385 Stockholm, Swedeeda® Univ Kielce, Inst Phys, PL-25405
Kielce, Poland., Manne Siegbahn Lab, S-10405 SwlokhSweden., Univ Toulouse 3, LCAR,
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AU Peverall, R, Rosen, S, Peterson, JR, LarssonAMhalili, A, Vikor, L, Semaniak, J,
Bobbenkamp, R, Le Padellec, A, Maurellis, AN, van dande, WJ

Tl Dissociative recombination and excitation of (2 Cross sections, product yields and
implications for studies of ionospheric airglows

SO JOURNAL OF CHEMICAL PHYSICS

LA English

DT Article

ID ION STORAGE-RING; TEMPERATURE-DEPENDENCE; BRANGCGNG RATIOS;
ELECTRON-BEAM; F-REGION; O-2+; O(1S); NO+; O(1D)T8TE

AB We present experimental data on the dissociat@mmbination (DR) and the dissociative
excitation (DE) of O-2(+) in its electronic and xafional ground state using a heavy ion storage
ring. The absolute DR cross section has been detedmover an electron collision energy range
from 1 meV to 3 eV. The thermal DR rate coefficientderived; alpha (T-e)=2.4x10(-7)(300/T-
€)(0.70 +/-0.01) cm(3) s(-1), for T > 200 K. Theeshold for DE was observed near its energetic
threshold of 6.7 eV. The DE cross section curveéasaximum of 3x10(-16) cm(2) near 15 eV.
We have determined the branching fractions to tfierdnt dissociation limits and present atomic
guantum yields for the DR process between 0 tor88¥ collision energy. The quantum yield of
O(D-1) is found to be 1.17 +/-0.05, largely indegent of the electron energy. Arguments are
presented that the branching fraction to O(P-3)+D(& negligible. The branching fraction to the
0O(S-1)+0O(D-1) is smaller than 0.06 and varies stiypag a function of collision energy. The O(S-
1) quantum yield is a strong function of electremperature. Hence, the relative strength of the
green, O(S-1), and the red, O(D-1), airglows mayi$ed as a measure of the electron temperature
of the upper atmosphere. A qualitative explanatggiven of the consequences of nonadiabatic
interactions in the dissociation step of the DR pssc (C) 2001 American Institute of Physics.
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AU Le Padellec, A, Djuric, N, Al-Khalili, A, Danacg H, Derkatch, AM, Neau, A, Popovic, DB,
Rosen, S, Semaniak, J, Thomas, R, af Ugglas, Mg,A6h Larsson, M

Tl Resonant ion-pair formation in the recombinatioh NO+ with electrons: Cross-section
determination

SO PHYSICAL REVIEW A

LA English

DT Article

ID DISSOCIATIVE RECOMBINATION; RADIATIVE LIFETIMES; METASTABLE STATE;
BRANCHING RATIOS; COLLISIONS; EXCITATION; IONIZATION; N-2(+)

AB Resonant ion-pair formation from the collisionsSNO+ ions with electrons was studied using
the heavy-ion storage ring CRYRING at the Mannglsan Laboratory of Stockholm University.
The total cross section is measured for the folnabif N++O- for electron energies 8-18 eV, and
the results are compared with ion-pair formationphotoionization work. A peak in the cross
section is observed at 12.5 eV, with a magnitud8.5fx 10(-19) cm(2). An attempt to extract the
cross section for the reverse process of associativeation is made.

C1 Univ Toulouse 3, Lab Collis Agregats React, U589, F-31062 Toulouse 4, France., Univ
Colorado, Joint Inst Lab Astrophys, Boulder, CO@®8SA., Natl Inst Stand & Technol, Boulder,
CO 80309 USA., Univ Stockholm, Dept Phys, S-1138acEholm, Sweden., Univ Stockholm,
Manne Siegbahn Lab, S-10405 Stockholm, Sweden.adPéthiv Kielce, Inst Phys, PL-25430
Kielce, Poland., FOM, Inst AMOLF, NL-1098 SJ Amstam, Netherlands.
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AU Djuric, N, Dunn, GH, Al-Khalili, A, Derkatch, AM Neau, A, Rosen, S, Shi, W, Vikor, L,
Zong, W, Larsson, M, Le Padellec, A, Danared, HJgglas, M

Tl Resonant ion-pair formation and dissociativeorabination in electron collisions with ground-
state HF+ ions

SO PHYSICAL REVIEW A

LA English

DT Article

ID HIGH-RESOLUTION MEASUREMENT; ABSOLUTE CROSS-SEGINS;
DIELECTRONIC, RECOMBINATION; STORAGE-RING; EXCITATON; OH+; DF;
DISTRIBUTIONS; CH+

AB Rate coefficients and absolute cross sectionsdater-of-mass energies between 0.0001 and 1
eV are reported for both resonant ion-pair formatmoml dissociative recombination in electron
collisions with HF+ ions. The heavy-ion storagegri@dRYRING in Stockholm was used for these
measurements. Notable is the fact that the disheeisecombination cross section is substantially
smaller than that for most diatomic molecular iofise recombination seems to have an underlying
E-1 energy dependence characteristic of the dpaxtess in dissociative recombination, but both
cross sections show structure, which may be at&tuo contributions from different indirect
processes. The cross sections have no observatigyethresholds. The ratio of the cross section
for resonant ion-pair formation to that for dissdsie recombination is about 0.25 at 10(-3) eV,
with the ratio depending on the interaction enesgy,the competition of the ion-pair process is
much stronger than for other ions so far studide AF+ ion is unique in the fact that the electron
affinity of F, the binding energy of HF+, and engf the atom pair [H(n = 2) + F(P-2(3/2))] are
the same within the rotational-energy spread ofHe target. The resonant ion-pair formation
process, e + HF+ --> H+ + F-, has some similariteethe photon process, hv + HF --> H+ + F-,
and we discuss comparisons. We deduce thermalcoagiicients from our measurements and
discuss them in the context of rate coefficientsotbier diatomic ions available in the literature.
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AU Le Padellec, A, Andersson, K, Hanstorp, D, Hetth F, Larsson, M, Neau, A, Rosen, S,
Schmidt, HT, Thomas, R, Semaniak, J, Pegg, DJ @t F, Danared, H, Kallberg, A

Tl Electron scattering on CN-

SO PHYSICA SCRIPTA

LA English
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ID ABSOLUTE CROSS-SECTIONS; DISSOCIATIVE RECOMBINADN; EXCITED-
STATES; DYNAMICS; IONS

AB We present the results of an experiment in whalgdttrons have been scattered on CN- ions,
over a collision energy range 0-60 eV The experimed performed at the heavy ion storage ring
CRYRING The CN- ions were stored in the ring andged with a monoenergetic electron beam
that was guided in to and out of the ring usingragr magnetic fields. Both neutral and positive
fragments from the collision process were deteutglal surface barrier detectors. It was found that
pure detachment completely dominates over thosenghs which involves breaking the molecular
bond. The threshold energy for the detachment peoags found to be 7 eV The cross section rose
from zero to a maximum of about 5.10(-16) cm(2)t joslow 30 eV, after which it remained
essentially constant. The threshold region wasfaldyenvestigated in an attempt to find resonance
structure arising from the possible existence & tloubly charged ion, CN2-. The statistical
uncertainty in the data was, however, too largeaiaclusively prove or disprove the existence of
such a resonance.
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AU Le Padellec, A, Rabilloud, F, Pegg, D, Neau, Hellberg, F, Thomas, R, Schmidt, HAT,
Larsson, M, Danared, H, Kallberg, A, AnderssonH&nstorp, D

Tl Electron-impact detachment and dissociation -@f(€ ions

SO JOURNAL OF CHEMICAL PHYSICS

LA English

DT Article

ID SMALL CARBON CLUSTERS; DIFFUSE INTERSTELLAR BANB; ABSOLUTE CROSS-
SECTIONS; CHARGED NEGATIVE-IONS; ABSORPTION-SPECTRAIEON MATRICES;
ANIONS; RECOMBINATION; CHAINS; SPECTROSCOPY

AB CRYRING was used to study collision processdsvben an electron and a negative ion cluster
C-4(-). The total detachment cross sections forpitweluction of the neutral 4C, 3C, 2C, and C
fragments were measured. The cross sections fag gdatachment, and for detachment plus
dissociation leading to the production of C-3+C(2Cand C-2+2C were extracted using a grid. It
was found that the pure detachment process ovemimgly dominates all other fragmentation
processes. The threshold location for the detachrokannel is found to be around 6.0 eV.
Although the doubly charged negative ion C-4(29 heceived little previous attention, a defined
near-threshold resonance observed in the detachoresg section curve, has been associated with
the short-lived state C-4(2-) (0.7 fs lifetime).) @01 American Institute of Physics.
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AU Nzeyimana, T, Naji, EA, Urbain, X, Le Padelléc,

Tl Merged beam study of the associative ionisafton, N+ and O+) + O-

SO EUROPEAN PHYSICAL JOURNAL D

LA English

DT Article

ID ELECTRON-IMPACT; RADIATIVE ASSOCIATION; MUTUAL NEUTRALIZATION;
CROSS SECTIONS; OXYGEN-ATOMS; RECOMBINATION; IONIZHON; COLLISIONS;
IONS; DISSOCIATION

AB Total cross-sections have been measured forstecative ionisation of C+ + O-, N+ + O- and
O+ + O- by means of a merged-beam set-up operatiitp keV beams. These original
measurements might be relevant to the understaradisgme astrophysical objects or laboratory-
made plasmas (flames and etching plasmas). Theitadgrof these cross-sections is particularly
large whatever the associating system, as thesm dhe range of 1 X 10(-14) cm(2) at thermal
energies. Their behaviour as a function of energwyificantly differs from one system to another,
and is characterised by the Wigner law at low epeagd a rapid fall-off at higher energy due to
competition with non-associative ionisation proesss
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AU Rayane, D, Compagnon, I, Antoine, R, Broyer,Migourd, P, Labastie, P, L'Hermite, JM, Le
Padellec, A, Durand, G, Calvo, F, Spiegelman, lgudhe, AR

TI Electric dipole moments and polarizabilitiessafigle excess electron sodium fluoride clusters:
Experiment and theory

SO JOURNAL OF CHEMICAL PHYSICS

LA English

DT Article

ID ALKALI-HALIDE CLUSTERS; GROUND-STATE; ABSORPTIONSPECTRA; IONIC-
CRYSTALS; AB-INITIO; LOCALIZATION; MOLECULES; C-60;2-LESS-THAN-OR-EQUAL-
TO-N-LESS-THAN-OR-EQUAL-TO-29; NANOCRYSTALS

AB In this article we present the first measuremehthe electric dipole susceptibility of one
excess electron NanFn-1 clusters. The static eleictrpolarizability and the permanent electric
dipole of these clusters have been calculated avitime-electron model. Experimental values for
the susceptibility are clearly related to the chlted values of the permanent dipole. The size
evolution of the dipole moments is interpreted emts of the interplay between the lattice and
electron properties. This study outlines that #sponse of the cluster to the electric field carteot
fully understood with only equilibrium structurelcalations and that the coupling between the
permanent dipole and the vibrational motion of ¢hester has to be taken into account. (C) 2002
American Institute of Physics.
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AU Le Padellec, A, Collins, GF, Danared, H, KallpeA, Hellberg, F, Neau, A, Fritioff, K,
Hanstorp, D, Larsson, M

T1 Relative cross sections for the electron imaegle detachment on Li-

SO JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTIQAPHYSICS

LA English

DT Article

ID NEGATIVE HYDROGEN ION; PHOTODETACHMENT; RESONANES; THRESHOLD;
STATES; NONEXISTENCE; COLLISIONS; ATOMS; NA; H2

AB The electron impact single detachment processiomargets was, studied using the storage
ring CRYRING located at the Manne Siegbahn Labeoyaio Stockholm, Sweden. The Li- ions,
first stored in the storage ring, were merged witbold, 1.4 cm in diameter, electron beam. The
neutral Li atoms, originating from the process urgtgutiny, were recorded by an energy-sensitive
surface barrier detector in order to measure tlaive electron single detachment cross section.
The findings are the following. The cross sectiocréases smoothly above the 1.4 eV detachment
threshold and reaches a maximum at about 12 ewét &rger energies a slow decrease, which
follows the In(E)/E energy dependence predictethbyBethe-Born approximation, is observed.
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Tl Merged beam study of the associative ionizatiehlX/O++D- and C++D-

SO JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTIQAPHYSICS

LA English

DT Article

ID ELECTRON-IMPACT; STATES; H(1S); DYNAMICS; MOLECLE; IONS

AB Absolute total cross sections have been meadoretthe associative ionization (Al) reactions
O- + D+/O+ + D- and C+ + D- using a merged bearrugefThese original measurements might be
relevant to the understanding of several astrophlsibjects. The internal excitation of the target
ions is discussed, and structures appearing irdifferent cross section curves are related to the
interplay between Al and other non-associativetreachannels, such as detachment and multiple
ionization.
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AU Fritioff, K, Sandstrom, J, Hanstorp, D, EhlergjnA, Larsson, M, Collins, GF, Pegg, DJ,
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TI Electron-impact detachment from Cl-

SO PHYSICAL REVIEW A

LA English

DT Article

ID BOUND NEGATIVE-IONS; SINGLE DETACHMENT; STORAGRRING; H IONS;
THRESHOLD; BEAM

AB Single-, double- and triple-electron-impact daétments from the CI- ion have been
investigated over a collision energy range of 095 The experiment was performed at the ion
storage ring CRYRING at the Manne Siegbahn Laboyafthe Cl- ions, produced in a sputter ion
source, were injected into the ring and accelertie2l 7 MeV. Thereafter the ions were merged
with an electron beam. The electrons served to tt@oion beam. Then they were used as a partner
in the electron-ion collisions. The products of thetachment processes, Cl atoms, Cl+, and CI2+
ions, were detected after the interaction regioth surface-barrier detectors. The shapes of the
cross sections for the single, double, and triptactenents show striking similarities.
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AU A-Khalili, A, Rosen, S, Danared, H, Derkatch, AMallberg, A, Larsson, M, Le Padellec, A,
Neau, A, Semaniak, J, Thomas, R, af Ugglas, M, Nikp Zong, W, van der Zande, WJ, Urbain,
X, Jensen, MJ, Bilodeau, RC, Heber, O, Pedersen, ARtlersen, LH, Lange, M, Levin, J,
Gwinner, G, Knoll, L, Scheffel, M, Schwalm, D, WestR, Zajfman, D, Wolf, A

T1 Absolute high-resolution rate coefficients fossbciative recombination of electrons with HD+:
Comparison of results from three heavy-ion storaygs

SO PHYSICAL REVIEW A

LA English

DT Article

ID DIELECTRONIC RECOMBINATION; VIBRATIONAL-STATES; BRANCHING RATIOS;
CROSS-SECTIONS; COLD HD+; BEAM; EXCITATION; COOLER-2(+); ENERGIES

AB Experimental data are presented from three wiffe heavy-ion storage rings (ASTRID in
Aarhus, CRYRING in Stockholm, and TSR in Heideljetg assess the reliability of this
experimental tool for the extraction of absolutie reoefficients and cross sections for dissociative
recombination (DR). The DR reaction between HD. aledtrons has been studied between 0 and
30 eV on a dense energy grid. HD+ displays twoattaristic local maxima in the DR rate around
9 and 16 eV. These maxima influence the data asadysmaller collision energies. We conclude
that resonant structures in the DR cross sectimnseproduced among the experiments within the
collision energy resolution. The absolute crosgices agree within the systematic experimental
errors of 20% related to the measurement of theusrents. Absolute thermal rate coefficients for
HD. ions are given for an electron temperature e@aofgh0-300 K. Results for the DR cross section
and the thermal rate coefficients are compareédent theoretical calculations including rotational
effects, finding satisfactory agreement.
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AU L'Hermite, JM, Blanchet, V, Le Padellec, A, LaryioB, Labastie, P

T1 Relaxation of photoexcited Na3F
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LA English
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ID ALKALI-HALIDE CLUSTERS; SODIUM-FLUORIDE CLUSTERS OPTICAL-RESPONSE,
PROPERTIES; EXCESS-ELECTRON; AB-INITIO; SPECTRAL GNATURE; LITHIUM-
HYDRIDE; EXCITED-STATES; PULSES; SPECTROSCOPY

AB This paper describes the spectroscopy of Na3hk bothe frequency and time domains. The
photoionization efficiency curve shows two thresisplassociated to two isomers. The excited
electronic states of the C-2v isomer have beengqurdly photodepletion spectroscopy, and the
results are used to analyze a time-resolved stiighatoexcited Na3F, probed by photoionization.
The pump-probe signal clearly shows damped osoitiat the period of which is fitted to 39010 fs,
close to twice the previously measured bending mufdsa2F [1], while the relaxation time is
127550 fs.
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AU Fritioff, K, Sandstrom, J, Andersson, P, HangtdD, Hellberg, F, Thomas, R, Larsson, M,
Osterdahl, F, Collins, GF, Le Padellec, A, Pegg,®ibson, ND, Danared, H, Kallberg, A

T1 Observation of an excited C-4(2-) ion
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LA English
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ID ELECTRON-IMPACT DETACHMENT; PHASE

AB This paper reports an experimental investigabbthe electron impact detachment of C-4(-).
We observe structure in the electron impact crestian for detaching a single electron from a C-
4(-) cluster anion, which we attribute to the fotima and decay of the C-4(2-) dianion. The system
is energetically unstable and very rapidly decagsdauble autodetachment. The energy and width
of the resonance were determined to be 8.8(5) eV1a#(5) eV, respectively, and the resonance
lies 1.5(5) eV above the ground state of the nestyatem. The experiment was conducted by
merging monoenergetic electron and ion beams inhdevy ion storage ring CRYRING. The
detachment channel was monitored by detecting aleQtd fragments.
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Desesquelles, P, Le Padellec, A, Gardes, D, Laeergn Lalu, G, Grave, X, Clavelin, JF,
Hervieux, PA, Alcami, M, Martin, F

Tl Fragmentation of highly excited small neutrallzn clusters

SO PHYSICAL REVIEW LETTERS
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COUPLED-CLUSTER,; ELECTRON-CAPTURE; CROSS-SECTIONS; COLLISIONS;
DENSITY; ENERGY; EXCITATION; IONS

AB We present a combined experimental and theadestudy of fragmentation of small C-n
clusters (n=5,7,9) produced in charge transfeiistofis of fast (v=2.6 a.u.) singly charged C-n(+)
clusters with He. Branching ratios for all possiflagmentation channels have been measured.
Comparison with microcanonical Metropolis Monte IBaimulations based on quantum chemistry
calculations allows us to determine the energyritligion of the excited clusters just after the
collision.
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TI Abstraction and insertion mechanisms in reactio#isions of H-2(+) and D-2(+) with O-
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QUANTUM DYNAMICS; GASEOUS IONS; MERGED BEAM; H20H;IFETIMES; ENERGY;
SCATTERING

AB Integral cross-sections were measured for tise@ative ionisation and reactive ionisation in
collisions of H-2(+) and D-2(+) with O- by means @fmerged-beam set-up operating with keV
beams. The magnitude of the reactive cross-secisogsite large (10(-14) cm(2) at 10 meV), and
surpasses the associative ionisation by an ordemagiitude. The observed ratio is discussed in
terms of insertion and abstraction mechanisms phetail in the case of atom-diatom inelastic
collisions. These measurements may be relevahetonderstanding of some astrophysical objects
such as the comets, where the presence of the gatten was highlighted.
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TI Partial near threshold cross sections for tls®eiative ionization to form CO+, NO+ and O-2(+)
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LA English
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ID DISSOCIATIVE RECOMBINATION; SHOCK WAVES; EXCITATON; CLOUDS;
STATES; ATOMS; AIR

AB The paper describes a model based on the ditadliance principle that was further applied to
extract the near threshold cross sections for $seaative ionization along C + O, N+ O and O +
O. with reactants in various combinations of elauir excitation. When available, comparison was
achieved with theoretical and/or experimental nssuhnd the agreement is found excellent in
several cases.
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AU Mezdari, F, Wohrer-Beroff, K, Chabot, M, MartineG, Della Negra, S, Desesquelles, P,
Hamrita, H, Le Padellec, A

Tl lonization cross sections of small cationic carlotusters in high-energy collisions with helium
atoms and stability of multiply charged species
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FRAGMENTATION; IMPACT; C-60; TOOL

AB Single, double, triple, and quadruple ionizatmnss sections of small cationic carbon clusters
C-n(+) colliding with helium atoms at a fixed veityc(2.6 atomic units) have been measured. The
size ranges from n=1 to n=10 for single to trigaization, from n=5 to n=10 for the quadruple
ionization. The dependence of the cross sectiorth wie cluster size is found to be well
reproduced by predictions of the independent atowh @ectron (IAE) collision model. This
extends the applicability of this simple model tgher n values and to a higher ionization degree
than previously done [M. Chabot , Eur. Phys. J.4D3 (2001)]. The branching ratios of multiply
charged C-n(g+) clusters remaining intact over @d9time window have been measured (n=3-10,
g=2-3). Branching ratios of nonfragmented doublgrgled clusters have been interpreted on the
basis of calculated internal energies of C-n(24¢ ttusingle ionization of C-n(+) clusters using the
IAE model. This allowed estimates of the minimunemgnes required to fragment these C-n(2+)
species to be derived.
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Tl Reactive collisions between CH+ and O-
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AB Integral cross sections were measured for tvaxtrens occurring in CH++0O- collisions: the
formation of the carbon monoxide cation CO+ viaactive ionization process and the formation
of the (iso)formyl cation HCO+ (HOC+) via the asistiwe ionization process. Both carbon
monoxide and formyl cations are present in thergtédlar medium, the latter one being quite
abundant in dense clouds. Provided the oxygen awimuld also be present in the interstellar
environment, the large efficiency of the two reaetprocesses reported here would justify their
inclusion in astrochemical models. The whole saetaith was obtained by means of a merged-beam
setup operating with keV beams. (c) 2006 Americestitute of Physics.
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Belgium.
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AU Diaz-Tendero, S, Sanchez, G, Alcami, M, Marfi,Hervieux, PA, Chabot, M, Martinet, G,
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Montagnon, L

Tl Fragmentation of small neutral carbon clusters
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PHOTOFRAGMENTATION

AB We report on theoretical and experimental effatésigned to understand the fragmentation of
small neutral carbon clusters. Theoretically, tiesakciation dynamics of C, has been investigated
using a statistical model based on the microcamabrivtetropolis Monte Carlo method. In this
model various structural quantities (geometriessafiation energies, harmonic frequencies...) are
required for both the parent cluster and the fragmeThey have been obtained from quantum
chemistry calculations for Q, up to n = 9. Expemtadly, a new detection system for high velocity
fragments has been recently developed allowingrdmgmentation of high velocity clusters to be
totally recorded. Results for the branching ratbdeexcitation of C-n with 5 <= n <=9 formed by
electron capture in high velocity C-n(+)-He colhiss are presented. In all cases, the agreement
between theory and experiment is reasonably goodiged that the theoretical branching ratios
are convoluted with a C, energy distribution cezdleat around 10 eV (C) 2006 Elsevier B.V All
rights reserved.

C1 GONLO, Inst Phys & Chim Mat Strasbourg, F-67@&¥asbourg, France., C9 Univ Autonoma
Madrid, Dept Quim, Madrid 28049, Spain., CNRS, II82mst Phys Nucl, F-91406 Orsay, France.,
CNRS, F-91405 Orsay, France., UMR Univ Paris S@AM, Lab Collis Atom & Mol, F-91405
Orsay, France., Univ Toulouse 3, IRSAMC, F-31062lbase 4, France.
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Tl Charge transfer in high velocity C-n(+)+He csidins
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AB Dissociative and non-dissociative charge transfess sections in high velocity (v = 2.6 au)
collisions between ionic carbon clusters C-n(+x(B-10) and helium atoms have been measured.
The sum of the cross sections has been found tease significantly with n. Measurements of
branching ratios for all fragmentation channelsrtited C-n clusters are reported. The summed
branching ratios associated with a given numbenatted fragments exhibit odd-even alternations
reflecting the higher stability of the species Imgvan odd number of atoms. From an analysis of
the summed branching ratios within the statistmmairocanonical metropolis Monte Carlo model,
and knowing the temperature of the incident clsstdeposited energy distributions due to the
charge transfer process are deduced (n = 5-9).eTHesributions, of similar characteristics
whatever n, peak around 4-5 eV and exhibit a laeyeentage of superexcited states situated above
the continuum.

C1 Univ Paris 11, Inst Phys Nucl, F-91406 OrsawnEe. CNRS, F-91406 Orsay, France., Univ
Paris 11, UMR 8625, Collis Atom & Mol Lab, F-914@xsay, France. CNRS, F-91405 Orsay,
France., Univ Autonoma Madrid, Dept Quim, E-2804%dvid, Spain., Univ Paris 11, Ctr
Spectrometrie Nucl & Spectrometrie Masse, F-914@&a@ France., Univ Toulouse 3, IRSAMC,
F-31062 Toulouse 4, France. CNRS, F-31062 Toulduseance., Univ Paris 06, Lab Chim Phys
Mat & Rayonnement, UMR 7614, F-75231 Paris 05, €éealCNRS, F-75231 Paris 05, France.
Atom Energy Commiss Syria, Dept Phys, DamascusaSyr
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TI Electron spectroscopy in proton collisions witly das-phase uracil base

SO PHYSICAL REVIEW A

LA English

DT Article

ID MONTE-CARLO-SIMULATION; CROSS-SECTIONS; STRAND mBEAKS; DNA;
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AB We have investigated the electron emission iy RINA uracil base (C4H4N202) due to
collisions with protons in the 25 keV-100 keV energnge. Electron spectroscopy was performed
at 35 degrees with respect to the beam directiah aosolute values for the double-differential
cross section were obtained. Our results show genefi@l emission of low-energy electrons that are
responsible for damage in biological material thfodgssociative electron attachment [Boudaiffa ,
Science 287, 1658 (2000)]. Experimental results @mpared to calculations that used the
classical trajectory Monte Carlo method, and agealle agreement is obtained.
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T1 Energetics and metastability of the adeninetthoaobserved in proton-adenine collisions
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AB We present here a study that deals with theetated fragmentation of a doubly charged
adenine molecular target induced by a 100 keV prdieam. We have elucidated part of the
dissociation dynamics for several channels and lubtained the corresponding kinetic energy
released values. We have extracted activation aselyy combining our experimental data with
computations using the ab initio GAMESS code. Weehabserved metastability patterns against
fragmentation, for which we have extracted the t@rap mechanism (one or two steps).
Subsequently, we have obtained lifetimes in the 2@ ns range. In the simplest case of two-body
fragmentation with the emission of mass 28, theerd@hation of transition states and reaction
paths has showed that emission of the H-C-N-H feagns preferred to that of C-N-H-2. From the
calculated activation barriers and lifetimes, wevehaeduced an equivalent temperature of the
dication that we have compared with the existinglet®. (c) 2007 American Institute of Physics.
C1 Univ Toulouse 3, CNRS, UMR 5589, Lab Collis, R&C, F-31062 Toulouse, France.
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AF Tuna, T., Chabot, M., Pino, T., Desesquelles,LB.Padellec, A., Martinet, G., Barat, M.,
Lucas, B., Mezdari, F., Montagnon, L., Van-Oanh,TN.Lavergne, L., Lachaize, A., Carpentier,
Y., Beroff, K.

Tl Fragmentation branching ratios of highly exciteairocarbon molecules CnH and their cations
CnH+ (n <=4)
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CALCULATIONS; ATOM COLLISIONS; LYING STATES; IONIZATION

AB We have measured fragmentation branching ratiogeutral CnH and CnH+ cations produced
in high velocity (4.5 a.u) collisions between inad CnH+ cations and helium atoms. Electron
capture gives rise to excited neutral species OmHedectronic excitation to excited cations CnH+.
Thanks to a dedicated setup, based on coincidéatteen of all fragments, the dissociations of the
neutral and cationic parents were recorded sepaiaid in a complete way. For the fragmentation
of CnH, the H-loss channel is found to be dominast,already observed by other authors. By
contrast, the H-loss and C-loss channels equaliyimiate the two-fragment break up of CnH+
species. For these cations, we provide the figgrfrentation data (n > 2). Results are also
discussed in the context of astrochemistry. (c) 28@&rican Institute of Physics.

C1l CNRS IN2P3, Inst Phys Nucl, F-91405 Orsay, Feal@NRS, Photophys Mol Lab, F-91405
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France. Univ Toulouse 3, Inst Rech Syst Atom & Midmplexes, F-31062 Toulouse, France.
CNRS, Collis Atom & Mol Lab, F-91405 Orsay, Frandéniv Paris 06, Inst Nanosci Paris, F-
75015 Paris, France. CNRS, F-75015 Paris, Franue.RAris 11, Chim Phys Lab, F-91405 Orsay,
France.
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AF Le Padellec, A., Lievin, J., Staicu-Casagrarkldyl.,, Nzeyimana, T., Naji, E. A., Urbain, X.

Tl Competitive processes in the associative ioropadf C- with C+, N+, and O+
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AB Absolute integral cross sections have been medsfor associative ionization reactions
involving the C- and C+, N+, and O+ reactants. Ehegasurements, obtained using a merged-
beam setup in the keV range, provide us with usetperimental information on the efficiency and
mechanisms of molecular ion formation from ioni@aeants. The relative magnitudes of the
different cross sections are rationalized by comsidethe spin multiplicities of initial and final
states, and the exothermicities of the detachmadt teansfer ionization channels. The very
different production efficiencies of CO+ ions vietO-+C+ and C-+O+ channels are explained by
statistical and energetic considerations. The pisleanergy curves of CO and CO+ have been
calculated by quantum ab initio methods in ordecharacterize the reactive pathways leading to
autoionization. Thermal rate coefficients are dedivo serve the plasma physics community.

C1 [Le Padellec, A.] Univ Toulouse, UPS, CESR, B33 Toulouse 9, France. [Le Padellec, A.]
CNRS, UMR5187, F-31028 Toulouse, France. [LievihlJhiv Libre Bruxelles, Serv Chim Quant
& Photophys, B-1050 Brussels, Belgium. [Staicu-@asade, E. M.] Univ Paris 11, LCAM, F-
91405 Orsay, France. [Nzeyimana, T.; Naji, E. Arb&ain, X.] Univ Catholique Louvain, Dept
Phys, Unite PAMO, B-1348 Louvain, Belgium.
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AU Pellion, D, Jradi, K, Le Padellec, A, RennaneMoutier, F, Borrel, V, Esteve, D, Magenc,
C, Bazer-Bachi, AR

AF Pellion, D., Jradi, K., Le Padellec, A., RennaAe Moutier, F., Borrel, V., Esteve, D.,
Magenc, C., Bazer-Bachi, A. R.

Tl Geiger avalanche photodiodes as tentative ligiectors for VHE gamma ray astronomy
SO EXPERIMENTAL ASTRONOMY

LA English
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AB Due to its sensitivity and speed, the detectok widely used in Cerenkov astrophysics
experiments remains the PhotoMultiplier Tube (PMWar instance, recent pathbreaking
experiments in Very High Energy astrophysics (VH&tch as MAGIC and HESS, have used
mainstream PMT technology [Aharonian, F. et al éstrAstrophys. 492(1):L25-L28 (2008)].
Moreover the Cerenkov Telescope Array (CTA) whishnow in its design phase, is also
planed to be based on PMT's. However, there are shsadvantages to the PMT technology:
the rather poor quantum efficiency, the use of higliages, the high cost when used in large
number in a matrix arrangement and the large weiblence, we have investigated the
possibility to design future Cerenkov telescopeseldaon solid state technology, specifically
Geiger avalanche photodiodes. In a preliminary bgweent test, we placed HAMAMATSU
avalanche photodiodes at the focal plane of a 6@diameter telescope at the Pic du Midi in the
French Pyr,n,es, in order to record incident cosiays. In this paper, we describe not only the
experimental setup but we also put special emphastbe reduction of the semi-conductor
noise. We also show first data that were recordatdhg two runs in the fall of 2006, and
conclude by the presentation of the design of atefjrated, low-cost solid state photodiode
arrangement” which might be an alternative to PMdrduture VHE telescopes.

C1 [Pellion, D.; Jradi, K.; Le Padellec, A.; Renaai.; Moutier, F.; Borrel, V.; Magenc, C.;
Bazer-Bachi, A. R.] Univ Toulouse, UPS, CESR, F-& 0 oulouse 9, France. [Pellion, D.;
Jradi, K.; Le Padellec, A.; Rennane, A.; Moutier, Borrel, V.; Magenc, C.; Bazer-Bachi, A.
R.] CNRS, UMR5187, F-31028 Toulouse, France., N&st®.] Univ Toulouse, UPS, LAAS,
F-31077 Toulouse, France., [Esteve, D.] CNRS, URR8B-31077 Toulouse, France.
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AF Chabot, M., Tuna, T., Beroff, K., Pino, T., Lad®llec, A., Desequelles, P., Martinet, G.,
Nguyen-Thi, V.O., Carpentier, Y., Le Petit, F., REUE., Wakelam, V.

Tl Statistical universal branching ratios for cosmay dissociation, photodissociation, and
dissociative recombination of the Cn=2-10, Cn=2attd C3H2 neutral and cationic species
SO ASTRONOMY & ASTROPHYSICS

LA English
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PRODUCTION; COMPLEX HYDROCARBONS; CHEMICAL-MODELS; CROSS
SECTIONS; ZETA-OPHIUCHI; CLUSTER IONS; CHEMISTRY -8

AB Context. Fragmentation-branching ratios of elatically excited molecular species are of
first importance for the modeling of gas phasersteédlar chemistry. Despite experimental and
theoretical efforts that have been done duringdbetwo decades there is still a strong lack of
detailed information on those quantities for mamgleaules such as C-n, CnH or C3H2. Aims.
Our aim is to provide astrochemical databases mithe realistic branching ratios for C-n (n =
2 to 10), CnH (n = 2 to 4), and C3H2 molecules thi electronically excited either by
dissociative recombination, photodissociation,@smgic ray processes, when no

detailed calculations or measurements exist inalitge. Methods. High velocity collision in an
inverse kinematics scheme was used to measure dhmplete fragmentation pattern of
electronically excited C-n (n = 2 to 10), CnH (n"2to 4), and C3H2 molecules. Branching
ratios of dissociation where deduced from thoseeerents. The full set of branching ratios
was used as a new input in chemical models andccbiragn ratio modification effects observed
in astrochemical networks that describe the demde €aurus Molecular Cloud-1 and the
photon dominated Horse Head region. Results. Thepadson between the branching ratios
obtained in this work and other types of experimesthiowed a good agreement. It was
interpreted as the signature of a statistical bieinaf the fragmentation. The branching ratios
we obtained lead to an increase of the C-3 prodndtgether with a larger dispersion of the
daughter fragments. The introduction of these naes in the photon dominated region
model of the Horse Head nebula increases the ahoadaf C-3 and C3H, but reduces the
abundances of the larger C-n and hydrocarbons \asual extinction AV smaller than 4.
Conclusions. We recommend astrochemists to usee thesv branching ratios. The data
published here have been added to the online dsaldDA (Kinetic Database for
Astrochemistry, http://kida.obs.u-bordeaux1.fr).

C1 [Chabot, M.; Tuna, T.; Martinet, G.] IN2P3 CNRS91406 Orsay, France., [Chabot, M.;
Tuna, T.; Martinet, G.] Univ Paris 11, F-91406 Qgsd&rance., [Beroff, K.; Pino, T.;
Carpentier, Y.] CNRS, Inst Sci Mol Orsay, F-914084&y, France., [Desequelles, P.] Univ
Paris 11, Ctr Spectrometrie Nucl & Spectrometrie sséa F-91405 Orsay, France.,
[Desequelles, P.] IN2P3 CNRS, F-91405 Orsay, Frarice Padellec, A.] Univ Toulouse 3,
Ctr Etud Spatiale Rayonnements, UMR5187, F-31028louse 9, France., [Nguyen-Thi, V.
O.] Univ Paris 11, Chim Phys Lab, F-91405 OrsagnkEe., [Le Petit, F.; Roueff, E.] CNRS,
Lab Univers & Theories, F-92195 Meudon, Francee Retit, F.; Roueff, E.] Observ Paris, F-
92195 Meudon, France., [Wakelam, V.] Univ BordeaDkserv Aquitain Sci Univers, F-33721
Floirac, France., [Wakelam, V.] CNRS, UMR 5804, Ladtrophys Bordeaux, F-33721 Floirac,
France.
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Tl Computer-aided design (CAD) mode for silicon avalanche Geiger mode systems design:
Application to high sensitivity imaging systems
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AB Our consortium CESR-LAAS in Toulouse has developed generic technology for Geiger-
APD and SiPM. The main feature of these devices is the high homogeneity in breakdown
voltage. The work presented here describes the model that has been used to design these
devices. This aso includes the integration into micro-systems, with the ambition in the long
term, to develop multiple applications in astrophysics, biology, optical sensing, and above all,
imaging systems. The paper is divided as follows: 1. An introduction presents the main issues
in the physics of silicon avalanche Geiger mode systems. 2. A section (Geiger mode) divided
into two parts. The first part is devoted to the electrical model of the basic device, which
provides the response of the Geiger-APD to an incident photon: gain, current, and voltage. The
second part presents the production of the model using Simplorer simulation software under
VHDL-AMS (VHSIC-Very High Speed Integrated Circuit-Hardware Description Language
Anaog and Mixed Signal) [1]. 3. A comparison between our model and that used by Otono et
al. [5] followed by a discussion with a special emphasis on presenting the noise model based on
the real component made and tested by our consortium. 4. A conclusion. (C) 2010 Elsevier
B.V. All rights reserved.
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AB A combination of time-dependent density functional theory and Born-Oppenheimer
molecular dynamics methods is used to investigate fragmentation of doubly charged gas-phase
uracil in collisions with 100 keV protons. The results are in good agreement with ion-ion
coincidence measurements. Orbitals of similar energy and/or localized in similar bonds lead to
very different fragmentation patterns, thus showing the importance of intramolecular chemical
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AB Ground-based gamma-ray astronomy has had a rbagakthrough with the impressive
results obtained using systems of imaging atmospt&Enerenkov telescopes. Ground-based
gamma-ray astronomy has a huge potential in astsogd) particle physics and cosmology.
CTA is an international initiative to build the riegeneration instrument, with a factor of 5-10
improvement in sensitivity in the 100 GeV-10 Te\hga and the extension to energies well
below 100 GeV and above 100 TeV. CTA will consiktwo arrays (one in the north, one in
the south) for full sky coverage and will be opedaas open observatory. The design of CTA is
based on currently available technology. This dcentmeports on the status and presents the
major design concepts of CTA.
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TI Fragmentation of multiply charged hydrocarbon molecules C(n)H(q+) (n <=4, q <= 9)
produced in high-velocity collisions: Branching ratios and kinetic energy release of the H(+)
fragment
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AB Fragmentation branching ratios for channels involving H(+) emission and associated kinetic
energy release of the H(+) fragment [KER(H(+))] have been measured for multicharged
C(n)H(g+) molecules produced in high velocity (3.6 a.u.) collisions between C(n)H(+)
projectiles and helium atoms. For CH(q+) (q <= 4) molecules, measured KER(H(+)) were
found well below predictions of the simple point charge Coulomb model (PCCM) for all q
values. Multireference configuration interaction (MRCI) calculations for ground as well as
electronic excited states were performed which allowed a perfect interpretation of the CH(q+)
experimental results for low charges (q = 2-3) as well as for the highest charge (q = 4). In this
last case we could show, on the basis of ionization cross sections calculations and experimental
measurements performed on the same systems at slightly higher velocity (4.5 a.u.), the
prominent role played by inner-shell ionization followed by Auger relaxation and could extract
the lifetime of this Auger relaxation giving rise to the best agreement between the experiment
and the calculations. For dissociation of C(2)H(g+) and C(3)H(g+) with the highest charges (q
>=5), inner-shell ionization contributed in a prominent way to the ion production. In these two
cases it was shown that measured KER(H(+)) were in good agreement with PCCM predictions
when those were corrected for Auger relaxation with the same Auger lifetime value as in
CH(3+).
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AB Due to its sensitivity and speed, the detector still widely used in Cerenkov astrophysics
experiments remains the Photo-Multiplier Tube(PMT). However, there are some disadvantages
to the PMT technology: the rather poor quantum efficiency, the use of high voltages, the high
cost when used in large number in a matrix arrangement and a subsequent large weight. Hence,
we have investigated the possibility to design future Cerenkov telescope cameras based on solid
state technology, specifically Geiger Avalanche PhotoDiodes (G-APD's). This paper describes
our extensive simulations to design the optical setup to be employed with G APD's. We also
discuss the reflector configurations, pixel layouts, light concentrators, microlens arrays and
spectral efficiencies to optimize light collection. The electronic aspects of our work were
presented in a recent companion paper (Pellion et al., Exp. Astron. 27(3):187, 2010).

C1 Univ Toulouse, UPS, Inst Rech Astrophys & Planetol, F-31028 Toulouse 9, France. CNRS,
UMR 5277, F-31028 Toulouse, France.

RP Cadu, A (reprint author), Univ Toulouse, UPS, Inst Rech Astrophys & Planetol, 9 Ave
Colonel Roche, F-31028 Toulouse 9, France.

EM alexandre.cadu @irap.omp.eu

FU Region Midi-Pyrenees; Observatoire Midi-Pyrenees (France)

FX The authors would like to thank Dr Natalie Webb for advice on the manuscript. This work
was supported by Region Midi-Pyrenees and Observatoire Midi-Pyrenees (France).

NR 11

TCO

790

PU SPRINGER

PI DORDRECHT

PA VAN GODEWIJCKSTRAAT 30, 3311 GZ DORDRECHT, NETHERLANDS

SN 0922-6435

J9 EXP ASTRON

JI Exp. Astron.

PD APR

PY 2013

VL 35

IS3

BP 459

EP 467

DI 10.1007/s10686-012-9317-y

PG 9

WC Astronomy & Astrophysics

SC Astronomy & Astrophysics

GA 133VT

UT WOS:000318169600003



AU Beroff, K, Chabot, M, Martinet, G, Pino, T, Bouneau, S, Le Padellec, A, Feraud, G, Do
Thi, N, Calvo, F, Bordas, C, Lepine, F

AF Beroff, K., Chabot, M., Martinet, G., Pino, T., Bouneau, S., Le Padellec, A., Feraud, G., Do
Thi, N., Calvo, F., Bordas, C., Lepine, F.

TI Anion production in high-velocity cluster-atom collisions; the electron capture process
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AB Anion production cross sections in collisions between C-n(+), Cn carbon clusters (n <= 5)
and helium atoms have been measured in high-velocity collisions (v = 2.25 and 2.6 au). This
paper focuses on two of the three processes responsible for the C-n(-) production, namely
double electron capture (DEC) onto C-n(+) cations and single electron capture onto neutral
(SECN) C-n. They were experimentally distinguished from a gaseous thickness dependence
study. Dissociative and non-dissociative cross sections were measured and, in the case of DEC,
all dissociative branching ratios measured; for these small systems, the C-2(-) fragment was
found magical. Data concerning electron capture in neutral-neutral collisions are extremely
rare, especially at high velocity. Introduction of this measured process in the independent atom
and electron (IAE) model allowed us to revisit and satisfactorily reproduce the so-far
unexplained size evolution of single electron capture (SEC) cross sections in 2.6 au C-n(+)-He
(n <= 10) collisions (Chabot et al 2006 J. Phys. B: At. Mol. Opt. Phys. 39 2593-603). IAE
calculations for DEC cross sections and their comparison with experiment suggest a loss of
electron in anionic C-n(-) species after the collision, competing with fragmentation and
depending on the size.
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AB The Cherenkov Telescope Array (CTA) is a new observatory for very high-energy (VHE)
gamma rays. CTA has ambitions science goals, for which it is necessary to achieve full-sky
coverage, to improve the sensitivity by about an order of magnitude, to span about four decades
of energy, from a few tens of GeV to above 100 TeV with enhanced angular and energy
resolutions over existing VHE gamma-ray observatories. An international collaboration has
formed with more than 1000 members from 27 countries in Europe, Asia, Africa and North and
South America. In 2010 the CTA Consortium completed a Design Study and started a three-
year Preparatory Phase which leads to production readiness of CTA in 2014. In this paper we
introduce the science goals and the concept of CTA, and provide an overview of the project. (C)
2013 Elsevier B.V. All rights reserved.
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AB We use time-dependent density functional theory and Born-Oppenheimer molecular
dynamics methods to investigate the fragmentation of doubly ionized uracil in gas phase.
Different initial electronic excited states of the dication are obtained by removing electrons
from different inner-shell orbitals of the neutral species. We show that shape-equivalent orbitals
lead to very different fragmentation patterns revealing the importance of the intramolecular
chemical environment. The results are in good agreement with ionion coincidence
measurements of uracil collision with 100 keV protons.
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AB We present measurements of ion-pair dissociation (IPD) of highly excited neutral and ionized
carbon clusters C-n=2-5((q=0-3)+). The tool for producing these species was a high-velocity
collision between C-n(+) projectiles (v = 2.25 a. u.) and helium atoms. The setup allowed us to
detect in coincidence anionic and cationic fragments, event by event, leading to a direct and
unambiguous identification of the IPD process. Compared with dissociation without anion
emission, we found typical 10(-4) IPD rates, not depending much on the size and charge of the
(n, g) species. Exceptions were observed for C-2(+) and, to a lesser extent, C-4(3+) whose IPDs
were notably lower. We tentatively interpret IPDs of C-2(+) and C-3(+) by using a statistical
approach based on the counting of final states allowed by energetic criteria. The model is able to
furnish the right order of magnitude for the experimental IPD rates and to provide a qualitative
explanation of the lower IPD rate observed in C-2(+).
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AB This paper compiles our merged-beam experimental findings for the associative ionization
(Al) process from charged reactants, with the aim of guiding future investigations with e.g. the
double electrostatic ion storage ring DESIREE in Stockholm. A reinvestigation of the isotopic
effect in H-(D-) + He+ collisions is presented, along with areview of H-3(+) and NO+ production
by Al involving ion pairs or excited neutrals, and put in perspective with the mutual neutralization
and radiative association reactions. Critical parameters are identified and evaluated for their
systematic role in controlling the magnitude of the cross section: isotopic substitution,
exothermicity, electronic state density, and spin statistics.
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