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MaTtpuuHas nsonauusa: Lenm n sagaum (3Kcn)

"In the study of free radicals and other unstable substances, an inherent
difficulty is the maintenance of a suitable concentration... The intent of the
[matrix isolation] method is to trap active molecules in a solid matrix of inert
material, crystalline or glassy... The active material can be produced in a variety
of ways: by chemical reaction involving two reactants, by pyrolysis, by
dissociation in a glow discharge or an arc, or by photolysis."

E. Whittle, D.A. Dows, and G. C. Pimentel, ]. Chem. Phys. 22 (1954) 1943
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NIST Atomic Spectra Database Levels Data
2p3p 2P° 12  16956,17025 cm™
32  16973,36619 cm
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TeopeTuueckas moaenb

MNoaBu>xHaa odbnactb
Ob6wvem: 15 - 30 HM?

ATtomoB: 400 - 1000

HenoanBu>xHasa obnacrtb
Ob6bem: 100 - 250 HM?

ATtomoB: 4000 - 10000
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convex hull
A.A. Frost, JACS 73, 2680 (1951);
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Hesamnupunueckune pacuetsl MOLPRO
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MonekynapHasa auHamuka

e TepMogNHaMNYECKOe UHTerpmpoBaHmne rnpoBoaUNTCS

MeTOonO0M MOJIEKYJIAPHON ANHAMUKN C TEPMOCTATOM
JlaH)XeBeHa

« Knaccnydeckaqa temnepatypa Ml moaennpoBaHuA
KoppekTupyeTca B npunbnmxenunn Jlakca (4K -> 25-40K)

- how Aw |\
= (tanh(szT))

« XapaKTepHoe BpeMd Tepmonmsauymnm 50-200 nc

« XapaKTepHoe BpemMd Ml nHterpuposaHma 5-50 Hc.



Na@Ar

E. Jacquet et al //]J. Chem. Phys. 135 (2011) 174503

M. Ryan et al. // ]J. Phys. Chem. A 114 (2010) 3011
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Na@Ar
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Ba(@ Xe

Absorption Intensity
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Ban-pep-Baanbcosbl aumepbl, Mn,

3aP4s° as | %, 0.00

3d%(°D)4s aD | 9%, 17 052.29
/5 17 282.00
5/, 17 451.52
3/, 17 568.48
1/, 17 637.15




Ban-pep-Baanbcosbl aumepbl, Mn,

Chemical Physics

| (AIP The Journal of

Electronic structure and spin coupling of the manganese dimer: The state of the art of

ab initio approach

Alexei A. Buchachenko, Grzegorz Chatasinski, and Matgorzata M. Szczesniak

Citation: The Journal of Chemical Physics 132, 024312 (2010); doi: 10.1063/1.3292572

View online: http://dx.doi.org/10.1063/1.3292572

State R. (A) D, (cm™) D, (cm™) w, (cm™)
'2+g 3.605 572.6 551.4 42 4
3 3.615 568.8 547.7 423
AR 3.633 561.9 540.8 42.0
=* 3.633 552.3 531.2 41.5
X 3.674 540.5 519.3 41.0
s+ 3.691 534.0 512.4 41.4

i
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Ban-pep-Baanbcosbl aumepbl, Mn,

THE JOURNAIL OF rticle
PHYSICAL CHEMISTRY o

pubs.acs.org/JPCA

Neutral, Anionic, and Cationic Manganese Dimers through Density
Functional Theory

Matteo Barborini®

S3 Research Center, CNR-NANO, Via Campi 213/a, 41125 Modena, Italy

(s ] Supporting Information

ABSTRACT: The manganese dimer is the only first row transition metal dimer AMHE (”E; Mn (6S)+ Mii*( 75)

——————————
R.-3.05 D,-1.511 ¢V

that presents an antiferromagnetic Iy ground state bonded by a van der Waals
Xoh= 0.5 i’ o= 147.0 cm'

interaction. The various density functional theory (DFT) investigations devoted

to the study of the ground state of this molecule and of its anionic and cationic R =339 AMHE(')ZL,) m Mn (°S)+Mn (°S)
states, are usually based on the generalized gradient approximation, giving results = 1.0 cmi' @, 66.9 cn’

which contradict the experimental observations. In this work, we describe the o e

overall spectroscopic properties of the neutral, cationic and anionic manganese R 3,46 AMﬂz( Zw) D.=0.474 eV

dimers with DFT, focusing on understanding the effects of the percentage of © Xh= 0.6 e’ o= 82.3 ot BHHPW91

Hartree—Fock exchange and of the different exchange-correlation functionals,

on the relative stability of the various potential energy curves. For each of the three species we classify the ferromagnetic and
antiferromagnetic states, studying the vertical detachment energies, the ionization energies and the electron affinities. In this way,
we locate a hybrid exchange-correlation functional able to give for all the three species, results comparable with the experimental
measurements and with previous accurate multiconfigurational calculations, defining a more accurate density functional theory
approach to study larger charged or neutral manganese clusters.
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Ban-pep-Baanbcosbl aumepbl, Mn,
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FIG. 7. Resonance Raman spectra of Mn, in solid Ar using 15 516 cm™'
dye laser radiation at (A) 13 K; (B) 13 K after prolonged exposure to laser
irradiation; and (C) 23 K. (D) is the resonance Raman spectrum of Mn, in
solid Ar using 14 840 cm " dye laser excitation. :
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O6wan kaprta J12K kpucrannos

Volume 45, Issue 3, Mar. 2019

Computational study of the stable
atomic trapping sites in Ar lattice

Low Temp. Phys. 45, 301 (2019); doi.org/10.1063/1.5090045
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G. K. Ozerov, D. S. Bezrukov, and A. A. Buchachenko
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Oo6wasn kapra J1K kpucrannoB
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Tekywine 3apaun

Enriched Xenon Observatory

From Wikipedia, the free encyclopedia Coordinates: (g 32°22"18"N 103°47°37"W

The Enriched Xenon Observatory (EXO) is a particle physics experiment
searching for neutrinoless double beta decay of xenon-136 at WIPP near Carlsbad,
New Mexico, U.S.

Neutrinoless double beta decay (OvpBB) detection would prove the Majorana nature of
neutrinos and impact the neutrino mass values and ordering. These are important
open topics in particle physics.

EXO currently has a 200-kilogram xenon liquid time projection chamber (EXO-200)
with R&D efforts on a ton-scale experiment (nEXO). Xenon double beta decay was
detected and limits have been set for OvB.

* CxeMa ABONHOro 6e3HelTpUHHOro beTta-pacnaaa:

Xe — Ba’" + 2e

* Ba** yacTuyHO HeliTpanuayeTcs OKpyKeHnem

* Otbop Kpronpob n aHanms Ha Hanmuue Ba*

Ba* + Xe, — Ba’+ Xe“q(e')
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PHYSICAL REVIEW A 91, 022505 (2015)

Spectroscopy of Ba and Ba™ deposits in solid xenon for barium tagging in nEXO

B. Mong,l'2 S. Cook,"" T. Walton,' C. Chambers,' A. Craycraft,l C. Benitez-Medina,!"' K. Hall,''* W. Fairbank, Jr.,!%
J.B. Albert,” D. J. Auty,4 P. S. Barbeau,” V. Basque,6 D. Beck,” M. Breidenbach,® T. Brunner,’ G. F. Cao,'’ B. Cleveland,*!
M. Coon,’ T. Daniels,® S. J. Daugherty,’ R. DeVoe,? T. Didberidze,* J. Dilling,'! M. J. Dolinski,'> M. Dunford,’ L. Fabris,?
J. Farine,”> W. Feldmeier,'* P, Firarlinger,l4 D. Fudenberg,9 G. Giroux,”" T R. Gorea,”” K. Graham,® G. Gratta,” M. Heffner, '

M. Hughes,4 X. S. Jiang,IO T. N. Johnson,® S. Johnston,!” A. Karelin,'® L. J. Kaufman,® R. Killick,® T. Koffas,? S. Kravitz,’
R. Kriicken,'" A. Kuchenkov,'® K. S. Kumar,'? D. S. Leonard,”® C. Licciardi,’ Y. H. Lin,'? J. Ling,” R. MacLellan,*!

M. G. Marino,' D. Moore,” A. Odian,® I. Ostrovskiy.” A. Piepke,* A. Pocar,'” F. Retiere,!' P. C. Rowson.,* M. P. Rozo.°
A. Schubert,” D. Sinclair,!! E. Smith,'? V. Stekhanov,'® M. Tarka,” T. Tolba,' K. Twelker,” J.-L. Vuilleumier," J. Walton,’
M. Weber,” L. J. Wen,'® U. Wichoski,” L. Yang,” Y.-R. Yen,'? and Y. B. Zhao!®
(nEXO Collaboration)

Absorption spectroscopy of heavy alkaline
earth metals Ba and Sr in rare gas matrices
—CCSD(T) calculations and atomic site
occupancies

Cite as: J. Chem. Phys. 144, 044308 (2016); https://doi.org/10.1063/1.4940688
Submitted: 02 November 2015 . Accepted: 08 January 2016 . Published Online: 29 January 2016

Barry M. Davis, and John G. McCaffrey
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Oriented Polar Molecules in a Solid Inert-Gas Matrix:
A Proposed Method for Measuring the Electric Dipole

Moment of the Electron

A. C. Vutha *, M. Horbatsch 2 and E. A. Hessels 2

1 Department of Physics, University of Toronto, Toronto, ON, M55 1A7, Canada
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KnwueBble NyHKTbI A0K/1aAa

MaTtpuruHag nsonauns npecrtapnsieT MHTEPeC AJi JOCTATOUHO HEOOJbLLION
YaCTU HYUYHOTO COOOLIEeCTBa, MPY 3TOM 33/1a4u BECbMa Pa3HOPOAHbI — OT
ONMcaHus cTabnNbHbIX CATOB 3aXBaTa /10 ONUCAHUS KUHETUYECKUX
CUCTEM

[lpennoxeH, pazpaboTaH u ycnewHo anpobupoBaH MeToa onpeaeneHus
CTabuJIbHbIX CAiTOB 3aXBaTa B MaTpullax MHEPTHbIX Fa30B

BriepBble onucaHbl B NnTepaType canTbl 3axBarTa Buaa 7V angd S atToMoB U
canTbl 5V anga Aumepos

[1py nomolM NpoBeaeHUs JOCTATOUYHO OObLLUMX BblUMCIINTEbHbIX
3KCMEePMMEHTOB BbIABMHYTO NMpeanonoxeHue 06 OTCyTCTBUU B cliyyae S
aTOMOB cTabunbHbIX cantos 2V, 3V u 5V

NHTepecHbIX 3agau MHOro, paboTta npoaoxkaercs!
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