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Articles A high quality, efficiently coupled microwave cavity for trapping cold molecules
- DP Dunseith, S Truppe, RJ Hendricks... - Journal of Physics B: ..., 2015 - iopscience.iop.org
Case law Abstract We characterize a Fabry-Pérot microwave cavity designed for trapping atoms and
molecules at the antinode of a microwave field. The cavity is fed from a waveguide through a
My library small coupling hole. Focussing on the compact resonant modes of the cavity, we measure ...
Cted by 2 Related articles All 10 versions Cite Save

Any time A slow, continuous beam of cold benzonitrile

Since 2015 D Patterson, JM Doyle - Physical Chemistry Chemical Physics, 2015 - pubs.rsc.org

Since 2014 w 1. Imroduc:ow. Cold molecules are rich quantum structures with a variety of potential
applications, such as fundamental physics tests 1 and quantum information processing. ...

Since 2011 Molecules are introduced to a cold cell via a warm injection tube. ...

Custom range... Cited by 3 Related articles All 5 versions Cite Save

Hybrid Decelerator for Cold Molecular Beams
aaddy | Lyuksyutov - APS Meeting Abstracts, 2015 - adsabs. harvard.edu
Sort by date -. Abstract, We shall discuss design, simulation and operation of the hybrid decelerator to
produce cold molecules. Hybrid decelerator is a combination of the counter rotating source
of slow molecular beam with the single stage magnetic decelerator. ...
All 3versions Cite Save

v’ Include patents

v" include citations
Toroidal nano-traps for cold polar molecules
M Salhi, A Passian, G Siopsis - arXiv preprint arXiv: 1508.06534, 2015 - arxiv.org

Create alert Abstract: Electronic excitations in metallic nanoparticles in the optical regime that have been
of great importance in surface enhanced spectroscopy and emerging applications of
molecular plasmonics, due to control and confinement of electromagnetic energy, may ...
Cite Save

Berichtigung: Conformation-Specific Circular Dichroism Spectroscopy of Cold, Isolated Chiral
Molecules

A Hong, CM Choi, HJ Eun, C Jeong, J Heo... - Angewandte ..., 2015 - Wiley Online Library

Figure 2. a) R2PI spectrum of S-pED near the origin band of the S 0-S 1 transition. The inset

shows the structure of S-pED. The number of ions produced by a single-laser pulse at the

origin bands was roughly estimated as about 800. b) R2P1 CD spectra of S-(blue line) and ...

Cie Save

Cold and controlled molecular beams: Production and applications

J Jankunas, A Osterwalder - Annual review of physical chemistry, 2015 - annualreviews.org

-. The field of cold molecules has become an important source of new insight in fundamental
chemistry and molecular physics. High-resolution spectroscopy benefits from transiationally and
internally cold molecules by increased interaction times and reduced spectral congestion, ...
Cited by 4 Related articles All 5 versions Cite Save

Formation of complex organic molecules in cold objects: the role of gas-phase reactions
N Balucani, C Ceccarell... - Monthly Notices of the ..., 2015 - mnrasl.oxfordjournals.org

Abstract While astrochemical models are successful in reproducing many of the cbserved

interstellar species, they have been struggling to explain the observed abundances of

complex organic molecules. Current models tend to privilege grain surface over gas- ...
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Laser-cooling molecules

Concept, candidates, and supporting hyperfine-resolved measurements of rotational lines
in the A-X(0,0) band of CaH

AM.D. Di Rosa®

Los Alamos National Laboratory, Mail Stop J567. Los Alamos NM 87545, USA

Received 16 August 2004
Published online 23 November 2004 - ) EDP Sciences, Societa Italiana di Fisica, Springer-Verlag 2004

Abstract. Certain molecules, it seems, may be laser cooled by methods technically similar to those applied
with abundant success in atomic physics. We discuss the spectroscopic criteria molecules should meet to
make methods of Doppler cooling technically feasible and identify diatomic candidates. Some candidates,
such as the alkaline-earth monohydrides (e.g. BeH and CaH). are paramagnetic and amenable to magneto-
optical trapping. Our experimental study concentrates on CaH, and we present our recent high-resolution,
molecular-beam-based measurements of low-J rotational lines within the A-X(0.0) band of CaH. From
these measurements we report h_\'[x'l'ﬁnv separations in the A-state, as important to laser-cooling Spec-
trascopy, and centroidal transition frequencies for comparison with existing values. We conclude with an
outline of a passible magneto-optical trap for CaH.

PACS. 33.80.Ps Optical cooling of molecules: trapping — 33.70.Fd Absolute and relative line and band
intensities — 33.15.Pw Fine and hyperfine structure
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M.D. Di Rosa: Laser-cooling molecules

Table 1. Diagonal molecular band systems as candidafes for laser coolifig.
Molecule Band Mo mm] Ao nm]  Agy x 107% 7Y KAe /Aw) x 10°] (Aga/Ag) x 10
109.2 0H4.2 12.3—-15.3 2.4—-6.0 0.75—5.8
9] (9] 10, 11 10, 11 10, 11

BeH

DIR.T H62.3 23.3-40.0 46— 55 24—35

MgH | | , | | ‘
= 12] 12| 10, 13 10, 13| 10, 13

Cal PR 693.0 709.3 14.3 12—17 0.7—-3
a ATl —. : , , o : o
14] |14 |15, 16| 15— 18] (15— 18]

i
739.4 815.0 200

Srh 19] 9] [20]

1034 1176

BaH . .
[12] [12]

335.8 377.4

NH AL — X*8 | |
12] 2]

433.2 1852.6

[25] [25]

BH Al - X'y’

AlH AT - X'

AlF AT - X'

160—190
(29, 30|
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0.845 a) | 28, (b)

1.0 ¢cm

- — ‘ 0.0107
0'144 FIG. | (color nnluxo 90(9 : 17u (a) The electronic level

structure of TiO and the transitions of interest for laser cooling.
The X7 A ground state is split by the spin-orbit interaction into
the three X'A, ; sublevels. of which the X7 A, level is the
lowest. Each sublevel contains a vibrational ladder, while each
vibrational level contains a ladder of rotationally excited states
(not shown). “*Ti'®0 has zero nuclear spin, and thus there is no
hyperfine structure. The ground-state A doublet (not shown) is
much less than the natural linewidth of the E'Il «— X7 A tran
sitton. The solid armow denotes the v =0« 0" =10

P(1)-branch cooling laser, and the dashed arrows denote the
v/ =0+«v"=1and v'"=0«v”" =2 P(l)branch repump
lasers. The squiggly lines depict the dipole-allowed decays,
with the associated Franck-Condon factor g [20] next to each
decay. (b) The rotational and A-doublet structure of the E*I1,
electronic excited manifold. The states are interleaved, as the

rotational splitting is smaller than the A-doublet splitting; a and
b denote the parity states. Both the cooling and repump lasers
address the J' = 0, a state.
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XMMNYecKasa CB43b B
NBYXATOMHbIX MOJEKY1aX

W1 = 1/N2 @25 + 1/~2 P2p,

W2 = 1/\N2 @2 - 1/2 P2p,
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[ToegnoXeHe No KaHayaaTaMm ONs OXJIaKAEeHUS

21 22 23 24 23 26 27 28 31

32
Cr Ti v rr Mn |Fe Mn Ni l"n 7n A

3 4 s 6 7 8 9 10 17
IIla%* IVa Va VIa VIla|=—— VIIIa—] 11 Cl
IIIb*%% I¥h Vb VIb VIIb j=—— VIIIb —=]| Ib IIb

*##% Numbering system recommended by the Chemical Abstracts Service
**%* For the names of elements 104-112, see Table 27.

©1997 Encyclopaedia Britannica, Inc.
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Re, a.u. 3
23 4.24377 0.666022
2 4.23951 0.666897




Ral

* (OuyeHb NEPCNEKTUBHBIV KaHOMOAT AJ19 MOMCKa “"HOBOW
dbursnkn” (yxe nagyT namepenna Ha atomax Ra [Phys. Rev. Lett. 114,
233002 (2015), ooHaKo M3BECTHO, YTO MOJIEKY/IbI FOPAa3a0 JIyYLLE
0719 9TUX Lienen)
e Ypapa n3oTonoB Ra nmetoT oKTynosbHYLo (pear-shape)
nedopmaumto (Physics World 2013 achievement)
* Kpome fonnaepoBCKOro OXNaxKAEHNs HET [pyroro crnocoba
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