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J.Opte S00s, Amorion, 1966, 56, N 1L, 1639

Some term values in the helium isoelectromic
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“10B71. Houn3alHoHible TOTEHIHAJB ACCOLHHPOBAHHBIX '
‘atomos Hatpus. RobbinsE.J,LeckenbyR.E, Wil-|
1is P. The ionization potentials of clustered sodium atoms.? ==
“@Advances Phys.», 1967, 16, Ne 64, 739—744 (aura.) i
Onican MeTOA moaydenus accounatos atomos Na (Nag—
‘Nag) B rasoBoit ¢ase, 3aKJIOUAIOUIHIICST B TOM, YTO TOK Ar,!
npoxonamuit Hax kKunamum Na, mpomyckaercs uepe3d Ma-j
'MCHbKOE COMJIO B BaKyyMHYIO Kamepy. Beneacrsue anna6a- |
THYHOCTH TIpolecca NMPOHCXOAHT GBICTPOC OXJaXKjAeHHe mapa |
.l TOMOreHHOe HyKJeHpoBaie, npisojsulee K 06pa3oBanHIol — ——




' MOJICKYJISIPHOTO NMYuKa C CBCPXPABHOBECHBIM coleprKanHeM |
accownatos Na. DToT nyuok Houmuaupyercs Y®-cetoM i
AHAJH3HPYETCSl C MOMOLLBIO Macc-CreKTpOMeTpa. B ocnoBHOM!
NyyoK COCTONT H3 aToMop Na it JAHATOMIBIX rpynmipoBOK,
a Ttakxe accomiatos Najz, Nag i T. A. B MaJblX KOHII-HSX.
:TlyTem H3MeHEHHs! JUTHHBL BOJIIBL HONN3HPYIOULIETro Y®-cpera
“onpese/IcHbl OPOrOBLIe 3HAUCHHS U BOJIH 1t pacCUiTalbl
' NOTEHIHABL_HOMI3ALLII_ aCCOIHATOB, KOTOPbIC COCTABJSIOT:
:Na; 4,9, Naz 3,9, Na, 4,2, Nas 3,9—4,3, Nag 4,05—4,35, Na;

.3,9—4/15 u Nag 4,0 s6. Honinzamuonnsii ~notenuuan Nag;
| GAI30K MO BEJHUHHE K PACCUHTANIOMY 13 JAHHBIX 1O paGo-
'Te BLIXOJA 3HAUCHHIO SHEPTHI HOHI3AUMI Karul MeTajia
.Takoro e pasmepa (paaiyc ~4 A), 13 uero cieyer, o
‘nmake Mansie accounatsi Na 061a4al0T CBOMCTBAMH MeTad-
na. UWlipiia mopora (OTOHOHM3AMUI accowiaTon 13 5, 6 u
7 atomo Na cyllcCTBenio Bbille, UeM B ayuae JpyrilX
© ACCOLATOB, UTO MOKET OLITh CBSI3alO C CYULECTBOBAHHEM

| {ICCKOMBKHX_KoH(Hrypauii. 10. B. Kuccuii
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Na, i 2)049. Totenunansl HOHH3AUHK TPynn aToMOB' HaTpHS.
n Robbins E. Js+teckenby RE WiTlis P, Tlic
ionization potentials of <lusteredsodium “atoms. «Advan-
cds Phys.», 1967, 16, Ne 64, 739—744 (anra1.) |
Hsmepennt notenuuanst  nonnsaunn (IH)  neGoabwix!
rpynn atomoB Na, BO3HHKAIOWHX NpPH afHabaTHy. ncrcqe-t
uennn napos Na u3 xamepel, narperoit o 900°C (aasremie
/j apos ~1 arsm), B BakyyM uepes xanan LHaMeTpoM M’ aan-|’
] ;lkél"l 2,5-1073 cx. AnanH3 cocTaBa HCTeKalol[ero rasa nporn3-,
boxmicst ¢ MOMOWIBIO  Macc-CeKTpOMeTpa ¢ . HOHH3aweii
anektponamu uan Y®-cserom. Bemnunnnt ITH (8 Bonbrax)
] * M3MepeHHBIE 10 IOPOreBoit SHepril KBanTos Y P-ceta, cooT-
BeTCTBYlOLEIl NOsIB/CHHIO HOHOB Nan* B Macc-cniekTpe, aii-
IeHbl paBHBIMH st n=1—8;7512; 4,9; 3,9; 4,2; 39—4,3;
4,05—4,35; 3,9—4,15; 4,0. Besnunna IMH Nas, pasuas 4,0 s,

% ®
®.1968. 20



Sl
Bbillle 3HaueHist paGOTHl BbIXOAA @ 37eKTPOHA B META/IHY.!
Na (2,3 8). Ilokasano, uro 312 paamiua Moxer GHTb cBsl-|
sana ¢ MaiabiM_pasmepoM Nag, TOrAa Kak @ uamepsieTes AT
IJI0CKOIl NOBEPXIOCTH MeTaJia. W3 nosnyueHHBIX AAHHBIX!
‘cnefyer, 4TO Na; urpaet cyluecTBeHiyio poab B npotecce,
xonnencauun mapos Na. 9tomy 11a6110/IeNHI0 IPOTHBOPEUHT
TeopeTHY. BHIBOL Teitiopa H Ap.. (Taylor H.S. et al, J.
Chem. Phys.», 1933, 1, 68), cOr1acHo KOTOPOMY Na; xoit-}
nencipyercs cpasy B Na,. OTMeueHa paciibIBYaToOCTL N10po
ra ¢oToHOHH3ALHI Nas, Nag, Nay, yxa3spipaiouas, BO3MOZK-
1o, 1a oGpa3soBayiie pasHuHbIX 1abopoB Kougurypauit
aToMOB B TpyNnax 3TOro CoCTaBa. Pe3kocTb NMOpora s
Nag yKasbiBaeT C 3TOif TOUKH apenns dia lamuune OfHOI}

dopMBl  rpynmmel  BeposTHO € KyGud. . cummerpueil.
' ¢ B. E. Ckypar

< .
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168775u Electroni ucture of small clu s of sodium.
.- 4Gelb, A.; Jordan, K. D.; Silbey, ep. Chem., Massachusetts
~ {Inst. Technol,, Cambridge, Mass.). . Chem. Phys. '1975, 9(1-2),

L ¥ias . __l_._1175-82 (Eng). By using the diatomics-in-mols. approach (e.g.,
o - . |B. T. Pickup, 1973), formulas were derived for the energies of

. /ﬁt,._ LEC A ,_|the various states of the mols. Nan (n = 3, 4, 5, or 6). The lowest
A | potential-energy surfaces were caled. numerically for Nan (n =2,

. Wf’ﬂ_ 4, 5, or 6). Numerical values were caled. for the total binding

J . | | encrgics (En) and the atomization:énergies (Es/n)-(neglecting the -

M_'.s.:_‘l?ﬂs.)'.- e i e s 2o

- ! zero-point energy) for the most stable structures of Nan (n = 2,
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3B52. DJCKTPOHHOE CTPOCHHE MAJLIX KJacTepos HAT-:
pis. Gelb A, Jordan K. D, Silbey R. The elect- 7975
ronic structure of small clusters of sodium. «Chem.}-~-&%5
Phys.», 1975, 9, Ne 1—2, 175—182 (anra.) |

Metoa ABYXaTOMHBIX ()parMeHToB B MOJCKYJE HCMOAMB30-!
BaH (s pacyeTa MHSMINX TOTeHIHambHLIX [1B MaJbIX KA~
crepon Nan, sl PasmiuHOro 4HCaa 7 1 Pastbx reoMer- |
pHii KMacTepoB. 3aBHCHMOCTH KYJIOHOBCKOrO I OGMCHHOTO |
HHTErPAJoB OT PACCTOSIHHS MOJYyYeHbl H3 SKCIEpPHM. naH-; B
ubix aas Nag. Pacuets mpopemenbl s n=2—S6. Peayib- | f><,
ratsl anst Na, 6au3kn K monyuennbin panee st Lis, mol
npenckasbiBaloT pasnyio reoMerpHio K/acTepos. Tpupene- | O~
Hbl 3HAuCHIST SHCPTHil CBsI3H M SHEprmit atoMusaumn st L S
HauGoTee CTAGHABHBIX CTPYKTYp B3asucumocTs ot 2. Ilont- | %
Has SHCPTHS CBA3H PAcTeT C, 7, SHEPrHs ATOMH3AUNH pa- i A
cTeT, OCIUNIIHPYS: KJacTepsl C UeTHBIMH 11 Gojee crabuap- | |
HB, yeM C HEYCTHBIMH (n+1). 3nauenue 3NUTAJBIHH |
aToMu3ammi omexeno aas Nag B 44 kxkan/sonb (sxcmepnm. | QY

anavenne — 41,5 kxan/moas). OTMeueHo, 4TO AJsT PacCMOT- —S~—
peHHBIX KjaacTepos nanGouee cTaGIIBHLIMH He BCerda oKa- | N

3LIBAIOTCST Hanbosice MJOTHO — YNAKOBAaHHBIE — CTPYKTYPBHI
T . JI. U. SlcrpeGon

=it
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’ 11 1358. CnekTp 3JEKTPOHOB, HCNYCKaeMblIX NPH BO3-,
Gy:KICHHH ABTOMOHH3ALMOHHLIX YDOBHEH HATPHS SJEKTPO-!
Hamu ¢ sHeprueit 500 3B. Ottley T. W, Ross K. J.
’ Ejected electron spectrum of sodium autoionizing levels
obtained by electron impact excitation at 500 eV-incident!
energy. «Phys. Lett.», 1976, A 56, Ne 4, 270—272 (anura.)! .
I[TpuBeaeHbl NPCABApPHTEJBILIC Pe3yALTATLl HCCACAOBAHIS!
. CIeKTpa 3JCKTPONOB, HCIYCKACMbIX NPH BO30YXACHHH mna-|
""poB HaTpHs_3JdeKTpomaMu_c sueprieii 500 3B. Brino.aneno!

Ller ;,’.J//' CPaBHEHHE CHEKTPA € BaKyyMHbIM Y®P-CNEKTpOM mor.oue-|

’
b - 3320° 4/
O AL 4P

HHSL HATpHeBbIX NMapoB. B cnekTpe 3MKCKTHPOBAHHBIX 3.eK-!
e - TpoHOB OOHapyeno 9 mepexonos, He HaG/IOAAIOMMHXCSA . Bj
(7. /77 /. noraowennn. B oranune OT APYTHX LICTOUHBIX MeTaJ10B, |
/ HHTEHCHBHOCTb HEKOTOPLIX H3 3THX TepeXOJ0B cpaBHiMa'
C HMHTEHCHBHOCTbIO CIJIBHBIX NEepexoj0B B CHNEKTPE MOrJo- '
1icHHS. DOJBUIHHCTBO H3 HHX PacnoJsioxeHO B TOIf 06JacTi
%neg-rpg. IZle OTCYTCTBYIOT HITEHCHBHEIC ONTHY. TCPEeXOMLL!
n6a. 5. |
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a- < GRS MU Claieiiit avg e Ad, aa. adsisves
12598, Knactepsi us atomos meraasos. 1V, Hopori| /‘[/{
‘oTononnzaunu n CHEKTPbl  MHOro()OTOHHOI]. HOHM3AWH: + /. J
MOJeKyn wenounpix MetamnoB. Hermann André, !
Leutwyler Samuel, Schumacher "Ernst,
Woste Ludger. On Metal-Atom Clusters IV. Photo-?
ionization Thresholds .ard Multiphoton Ionization Spectra:
of Alkali-Metal. Molecules. «Helv. chim, acta», 1978, 61,
Ne 1, 453—487 (aura.) S
Ha ycranoske, cocTosumeii n3 ndrounnka afostex. nyuRe,
* dTOMOB LUesM. MCTaJVIOB, HONH3AWl. KaMephl, KBaApynofb~;
. HOr0 Macc-CMeKTPOMETPAa 1 KOMIVIEKCA HCTOUHHKOB (OTO~
_HoB (pTyTHast JaMma MOILOCTBIO | Kor, Jlasep Ha Kpacu-
TeNSX 1 Jlasep Ha IOHAaX HUEPTHHIX Ta30B), HCCACNOBAH
(hOTOHOHH3ALHA KNACTEPOB' H3 ATOMOB IUET. MeTa/IO0B. Me-|
TONOM pACUIHPEHHST TAapoB LICA. - MeTaJsIoB. B - BaKyyMe;
1Epe3  CBEPX3BYKOBOE . COMMIO  MOJyueHH . KJACTephi,
Nan (n=16), Kn(n=12) n NanKm=16), 0 vey cmme:\ -
TellECTBYIOT (JOTOHOINBAN. MacC-CNeKTpHl NIPOAYKTOB " pac-
LIHPEILIST, H3MEPCINLIC B peidiMe OANOPOTOHNON MIHPOKO-|

?&ﬁﬂ ? nonocuoit (otoionusauui. Mavepens J(p}mblc;'atb(bex'mnst
’

D)

A AL

nocti gporononnsauun (K3P) stix Kaactepon. Mamepens::-
TaKike Kpusble 3()QCKTHBHOCTH HONM3AIN (K3Y) snexr-!
POHHBIM  ypapoM = KnactepoB -Naa. ¢ . 0Gpa3oBamueny
Nan*(m=1—3). KOU :noxaswsaior, uto mpy saexrpoy.

“aa




cuJbHasi (parMeHTalus KjaacTe-
W3 KO onpenenenst It noun-
samn (MA) xnacTepoB M3 Na u K. Ycranosaeno, 4Tc-
TI1 moxotonio yomsaioT ot 4,934+0,011 no 3.5-+0,1 npi!
uaMenenmi n or 2 no 14 mas Nam or 4,05+0,05 1c;
3,4+0,1 npu w3menennu n ot 2 xo 8 mas I IOas n€8 y |
kiaacTepos ¢ uernbim- 71, [TV Gombuie, ueM y COCeIHHX: |
KJacTCpOB ¢ HeyeTHBIM 7, YTO  YKasbiBaer Ha MeHbUYIC |
SHEPTHIO CBA3H y HECTapeHHBIX SJEKTPOHOB. TN cmewan- !
HBIX KAacTepoB NanK,, cBsisaibl MpOCTHIM COOTHOLIEHICZ :
¢ [TU(Na,) u [TU(Ka): nH(NanKm)='[n'nM(Nan+m)+
+m-TIA (Knsm)]/(n+m). Wavepens cnekrpsl AByxdo- |
TOHHO HMOHH3AlltM npi BO3GYIKACHHH Ja3epox Ha KpacH— |
. . e

Teasx i (Kt :
¢ Hounsaumein Ar+(Kr+) Jaasepom nan prynxo;'ﬂ

JlaMmnoit,

i "lc’)llsli\:epeuu 3aBHCHMOCTH 3(pdexTuBHOCTH zusyx(bo-l

it m]ms?amm OT MOILUHOCTH Kak Bo30y:kjaaloulero, |
Ipyiouero u3syueHnil nNpH pasany. mema\f'

. i
|

|

i

i

HOM yiape TPOHCXOIHT
pos GoablunX pPas3MEpoB.

BOJN =
Clmocfccl{?@;é\f;l:gﬂ n wonunsauun, Ha ochose atux sasu- !
Honusauun, Hay Biena (OTOKHHETHY. MOAeJb Hpoliecca
nvomomé“mo'Fpe“” K9® (asyxdortounoit) Nag n K, |
s Honyumi\“;ume}m"”lo YACTOTBl HOHH3HPYIOUHX ¢ho-
aBTonommzaL, 1e KpHBLIC IIMCIOT HAPKO BbIpazeHuyio

- CTPYKTYpy, HasoxKeHnHyI0 Ha caalblit KOHTH-

L HHyy,
Toggocmf\olero;xo.\x AByxpoTtonnoit moHH3aLMNn ¢ Go.bluoit
onpeieaen I K, papusiit 4,060+0,0005 3B
, ;

R “m— e ~E—H—HyRronaes
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‘// A ) '88: 197842x Preparation and photoionization potentials of
' molecules of sodium, potassium, and mixed atoms. Herrmann,

A.;  Schumacher, E; Woeste, L. (Inst. Inorg. Phys. Chem., e b

’a Univ. Bern, Bern, Switz). . Chem. Phlys. 1978, 68(5),
( 2327-36 (Eng). In supersonic nozzle beams of Na, K, and Na/K '
X! mol. aggregates M; were investigated by several techniques based !

on mass spectrometry. By electron impact ionization with

energy of 20 eV clusters with x >4 are not observable,

/ Photoionization near the threshold allows identification of Nas,x

//f /C/;' <16, K., x <12, and Na.K,, x + ¥,<6. Single photon ijonization

e / thresholds for Na., x <14 are given, this being the hitherto

longest contiguous series of any property as a function of cluster !

size. For K., x <8 and for 8 Na/K mixed clusters PI thresholds |

S are similnr}y detd. Very accurate two photon_photoionization | -
/( = /6 thresholds for Naz and K2 have heen obtained, Theor, maodels of !

madels of metal clusters from recent publications are not able to |

onic properties of thc‘sé‘pnr\tigle}’

Z adequately interpret the clectr
/‘f y'- [ as'reflected by the ionization potentials. .
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\JiIa MJOTHOCTH JJIfl OLEHKH 3HCPTrHH KOPpeJaslHH HCNOJb30-

4 J1196.  BbluncaeHHe PaBHOBECHBIX TE€OMETPHIi M 3HEp-
THil HOHM3aLUMM HATPHEBLIX KjacTepos, BMJIOTh nQ Nag.
alculation of equilibrium geometries and ionization
energies of sodium clusters up to Nag. Flad Jiirgen,
Stoll Hermann, Preuss Heinzwerner. «J.
Chem. Phys.», 1979, 71, Ne 7,.3042—3052 (aura.)

KomGuHauuss MeToga C€aMOCOIJIacoBaHIOro MmoJs, OCHO-
BaHHOrO Ha cXeMe INCeBJONOTeHLHaja, JUIs pacuera XapT-
pH-(POKOBCKOro BKJaja ‘B 3HEPrHio 1 Merofa (yHKIUHOHA-

BaHa JJiAd ONpejeJsieHHsI PaBHOBECHBIX FeoMeTpHIl TeH-
IIHAJIOB HOHH3ALHH (HMHWNETI#HO.
JlyyeHHBIC JaHHbIC JJIS TpeX- H uen;xpm‘l'ﬁﬁfﬁ?x.nacrepon
COrJIacyIOTCSi C pe3yJbTaTaMH pacucTa MeTOAOM KOHGHry-
pau. B3anmomeiictBHA. OOmas  yepra Bcex HaiifieHHBIX
CTPYKTYP — OTCYTCTBHE IOJO0OHA C ¢parMeHTaMH PeLIeTKK
meraanny. Na. Broiuncnennsie ITHM kjactepos ¢ pashoBec-
HOIl CTPYKTYpOIi, BKJIOyaiouleii HanGOMblLIE YHCJAO eXMHHL |
Nap, xopouro corsacyioTesi ¢ skcrnepHMmentaabbiMi TIH i !
BOCNpOH3BOAAT HaGmofaemoe anabrepHiposanne ITH npy

H3MEHEHHH n. A. ®. Illecrikos

&;,Md«f‘ 5(?’/5/ /fﬁ




Coer o™il 2 Z1Y <z

71 1 161820, Caleulation of equilibrium geometries and
\//Z/ fonization encrgics of sodium ChuSters up to f-.'z:r'l"l:ld, i
/L Juergen;  Stoll, Heemunn; Prenss, Heinzwerner (Inst. "Theor, |

Chiem., Univ, Stuttyart, 7000 Stuttgart, 80 Fed. Rep. Ger.), o,

Chem. Phys, 1979, 71(7), 304259 (IEng). Using a combination

/7, =% ( of 2 methads, o bseudopotential scheme and a d-functiona]
— ¢ approxn. for the correlation energy, equil. geometries of clusters

Naa, 1 <8 were studied. "The straclures of small Na cluster: do

- TOLTShow any resemblance to the metallic lattice, Fptl,
lonizatios snergics ean be reprodie: v with a may, error of 3%;

7. . the alternancy in their dependence on n js deseribed approprialely

- f'—’&/'r/f-"'/’ ©and s expluined by reans of structures composed of Naz units
» - sea e, LS WU, P . ,I_-‘_" ] a - - : -

-7 % P e "
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Crererct® FELY 1979

AV N R Yo e
g D 7B799, Pacyer PaBHOBecHpx reomerpun SHEepPrufi |
HOHH3auy K71aCTepos Harpug BII0TE 1o Na,, F lad !

irgen, §to Crmannp reuss INzwer.

ner. Calculation of equilibrium geometries "anq ionjza-

I0on energies of sodium clusters Up to Nag o Chem
,@mw hys.», 1979, 71, No 7, 3042—30592 (anra, I
3 PaMkax Meropa JIOKaJIbHOro MoJaesbHorg ncesomno- |
/Q/M TeHunananc HCMONIb30BaK e NPi6IHKeHys QJyHluuxona.na i
JIOKaNILHOM cipopoj; TIOTHOCTH na1g yyera Koppessiy. 5 ;
ZC&;W . Gekrop HccaenoBang SJIEKTPOHHOE CTpocHHe K npoBenena .

2. FoF0



xnacrepos Nan MPaKTHUECKH HHKAK He CBA3aHh i CTPYK- .
-rypoit kpuer. Na. XapaxkTepHEM CB-BOM MaJHX "RAACTEPOB .
SBJSIeTCA HaJHUHE MOJCHCTEM Nap. B Goabuux KacTepax,
naunnas ¢ knacrepa Nas, noacucremst Nap Gonee me #B-
JI0TCa  CTaOHABHBIMH. C pocroM uHncsa aTOMOB B KJacTe-
pe pacreT 3Hepris ceszn (3C), npuxojsulanca Ha OfHH
aToM; B KJjacrepe Na, 2C cocraBiser 97%, a B KnacTe-
pe Nag — 38% or 3Hauenus 3C B KpHCTAMIE. PacuerH
‘3HeprHii HOHH3AUHH (3U) kmacTepos NOKa3aJH, uTo
3aBHCAT OT CTPYKTYpBl M pa3MepoB knacrepoB. C pocToM
n 91 ymensmaercs. B Na, 91 npesnuuaer na 79%, a B
Na;s — Y npesniuaer Ha 979, 3naveHne paGoTsl BHIXOA
-p meranae. CpaBHenne U ¢ skcnepiM. AAHHBIMA NI0Ka3a-
_Jo, 4TO Hamyyumee COTJacHe Mexy Teopueit M JKCrepH-
MEHTOM JOCTHraercs AJd KnacrepoB €O CTPYKTYPaMH,
.cOOTB-IIHMH MaKCHM, 9YHCIY noacucrem Naa. T[Tpoananu3n-
-poBaHH PasJIHUHBIC BO3MOKHOCTH  IKCTIEPHM. oGHapYKEHHS
M30MepOB MalHX KacTepoB Na. Y. A. Tomosp

m~

I ——
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N (i)

:)”22 J449. Muaaumerpoeas CNMCKTPOCKONHSA IHraHTCKHX '

moB. Millimeter spectroscopy in giant atoms. Goy P,

o 3. Fabre C, Haroche S, Gross M, RaimondJ. M. |

— «4 th Int. Conf. Infrared and Millimeter Waves and their

- oAppl, Miami Beach, Fla, 1979. Conf. Dig.> New York,
WJ,W,;‘ZW N. Y, 1979. 259—260 (anra.) '

PaccMotpenst ocoGennocry HCCJIEOBAHHS aTOMOB B pHA- |

ﬁfaﬁd;%m GeProBCKHX COCTOSIHHSX. Tlpu 3navenun raasnoro kpan-
TOBOro uHcaa n ~30 nepexoAs TaKHX aToMOp nonaaaior

B MHJUIIMETPOBYIO  06/1acTb, a aTOMB HMeloT pasmepu

~10 A, uto ompegenser GOMIBIUIYIO MHTEHCHBHOCTb TaKHX

nepexonoBs. AToMul Jierko HOHH3HDYIOTCS. B 3JIEKTPHY. mo-

JX HanpsieHHOCTbio ~500 B/cM, yro No3BoJIsIeT AoCTa-

TOYHO NPOCTO JETeKTHPOBATh HX Mo HOHHOMY TOKY. Ilpu-

©
P BFE T



BeJleHO ONHCAaHHE YCTaHOBKH H Pe3yJIbTAaTOB . SKCNIEPHMEH-
TOB MO HCCJE0BaHHIO- aToMOB Na B PHAGEProBCKHX CO-
CTOSIHHAX  (NepexoAbl Jexar B 0GaacTH 50—310 Tru).
IMepexoamn MEHAY DPHAGEPTrOBCKHMH COCTOSIHHSIMH aTOMOB
MOryT GBITb HCIO/MB30BaHBI B KauecTBe BTOPHYHBIX 3Taj0-
HOB HacTOTH B MuJIMMETPOBOIt oG/actH, KpoMe TOro, Ta-
KHE aTOMBl MOTYT CJIYKHTb aKTHBHOI Cpenoit A MHKpo-
BOJIH. YCHJIMTEJEN H HeJHHelHbIX [IPHEMHHKOB MHKPOBOJIH,
H3JYyYeHHs1. e : B. B. Beasikosa

©



A  Ommneeie.  R{YLS 75
‘//,‘Z .12 1334. * Msonsuus B MATpHLE ATOMOB H MOJeKya, oG- 6
l/ pasylouxcs p cpepxapykosoii ctpye napos marpusi. Hof -
, ‘mann Manfred, Leutwyler Samuel!
A /47—1 Schulze Wilfried. Matrix isolation/aggregation of
Y sodium atoms and molecules formed in a supersonic
N nozzle beam. <Chem. Phys.», 1979, 40, Ne 1—2, 145—152
P 3 (aura.)
V'{'/((,_// B oGaactin 400—800 HM moJydyeHbl CHEKTPLI MOMIOMICHHS
- atomos Na u arperatoB Na, (k=2, 3, 4), ocamieHHBIX
/ B Kr-matpuuy u3 cBepx3aBykoBoit cTpyn napos Na mnpH |
p/{‘ T-pe 4° K. Kouu-ust arperatoB Nap B MaTpHie H3MeHAIAchb '
B npemenax 1/150—1/30000. ITosochl, ofnapyKeHHble B .

oGnactax (B um): 590, 655 n 473 oTHeceHH K nepexojam
B atomax Na u cuctemMam X—A u X—B B Monexkyaax Nag !
COOTBETCTBEHHO. XOpPOLIO COIVIACYIOTCS CO CMEKTPaMH no-

rJomienHst rasoo6pasueix MoJekysa Naz u Nay nosocst B

1
o6aacty 630 1 780 nm. OTMEYeHH NMPEHMYLIECTBA CORMP-

— ONHH
LWEHHA METOAHK Macc-CneKTPOMETpPHH H cneKTp(é;l; e
67 TIOrJIOIEHHST B HMCCJEAOBAHHAX MOJEKYJ, ucaxad M. Ta

MATPHUY M3 cBepx?BYKOBOHt cTpyH. BuOI.
B :

———— e e - -
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W e o . ~ S
/- 22 5180. Marpuunble ONTHUYECKHE CHEKTPbl MOJEKYJ |
k;npuu, CO/ePXKAMMX  OT ABYX /10 YeThbipeX aTOMOB.,

zin G, Huber H. The matrix optical spectra of so-

dium molecules cotaining from two to four atoms. «Inorg.

Chem.», 1979, 18, Ne 5, '1402—1406 (aur..)

Mero10M MaTPHYHOI JCKTPOILHGH~CTICKTPOCKOTHH (200—’

S 900 1m) m3yueno obpa3oBamie_KJ1acTepoB Nas—s B 3aBHCH-
* MoCTH OT oTHowenHst M/A 1 B NpOICCCE OTIRHIA HTIOHBIX

Kr n Xe matpuu. Ha ocnoBamiit BBHISIBAGHHLIX CNEKTPaJb-
HBLIX TCHIEHIHI # COMOCTABJCHIS C PE3YJbTaTaMH anajo-
CClef ¢ / ruaHbIX SKCTICPHMEHTOB € aToMaMi Ag MPOBEICHO OTHece-
ne 1osoc wnorJouenns. [lo xpaitueit mépe a0 cTaiuu o6-
pasoBaunusi xnacTepoB Nas NpH MOHOXPOMATHY. OGJAydCHUH

B y3koM HHTepBavie (570 um, 8 uM) obnapysena 3ddek-

THBHAs (oToarperamHs. OGCY/K,'[OHL( XapaKkTep CBSI3LIBaHUS

H c*rpoemxe \morosmepﬂux MosieKyal Na M Ap. MeTaJjos.

S O. I'. Tapxywa

. ’ : AR macant

(el c'r’.¢/’e/ /
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‘/;7&3 Cormicta  £370 7

~\ 12 1333. OnTHuecKue CMEKTPbl HAXOAAUMXCS B Mar-|

gue MOJEKYa HATpHsi, COAEpPXKAMWMX OT 2 10 4 aTOMOB,|

zine Geoffrey A, Huber Helmut. The mat.|

‘rix optical spectra of sodium molecules containing from

two to four atoms. «Inorg. Chem.», 1979, 18, Ne 5,}

.1402—1406 (auram.) l

- - B o6aactn 200—900 HM HCCJaEAOBaHBLI CNEKTPHI noraoue-!
Z-{f{' P7s /"‘41/ HHSL MATpHL, NOJYueHHBIX NYTEM COBMECTHOM KOHlICHC«'.luHH;
et ,mapos oNa ¢ Kr i Xe na nopnoxky u3 NaCl npu T-pe:
LELS, :'ﬁ/{ﬁ”pl'k/ 10—12° K. U3yuyeHbl 3aBHCHMOCTH CIEKTPOB OT OTHOCHT.!
e / KOHI-HH aToMoB Na B MaTpHIE H NMpOBEAEHO COOTHECeHHe:
' OTAEJbHBIX JleTaJieli CNeKTPOB C NMOrJIolleHHeM CBeTa B MO-,
aekynax Napsq4 Chesan BbLIBOA, 4YTO Mosiekyaa .Nay_siB-

JIIeTC XHMHUCCKH PCaJbHBLIM CBsI3aHHBIM 00pa30BaHHCM, a

He INPOCTO TPEXaTOMHBLIM BaH-Jiep-BaasibCOBLIM aJTyKTOM. '

IMoapoGuo o6cyxK/aeHa BO3MOXKHasi reoMeTpHy. CTPYKTypa!

aToli.MoJeKy/Ibl, _Bubn._46. gt 777 T s o
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mit hilfe von Pseudopotentialrechnun i |
anal. Chem.», 1980, 304, Ne 4, 262 (nesy ~  CoeiUS 2.

Hnsa Kaacrepos Nan (2<n<8) nposescna onrnmusa- :
LHA FEOMCTPHH NIDH PA3JIHYHON CHMMETPHH. PacyeThl Bbi- |
TOMHANHCL B BAaJCHTHOM MNPHGIHMKEHHH HESMIHPHY, MeTO- |
Aa MO JIKAO CCII ¢ yyerom POJH ocTOBa M3 1522522p6- !
SJCKTPOHOB NpH NOMOLLH TNICEBJONOTEHHUANA, K-PHil yTOY-
HIICA 110 SKCNMEPHM. CHEKTPOCKONHY. RAHHHIM 15 cBOGOA- |
Horo aroma Na. Koppeasir. spdexTH yuntmpazuch
DpuGMIKeHu QYHKUHOHANA miaoTHOCTH. [lns Nag aneprus
CBS3H HaliacHa pasHoii 0,61 (0,73) 3B,  aauna CB}ISH;
3,03 (3,08) A n BepTHKAJBHHIT MOTeHimAs HOHH3aLMH |
5,01 (4,93) 3B (B tkoGkax sKcmepuMm. Aaunpie). Ias kna-| -

‘/no.,.
‘aHHE
-



crepos of Nas o Nag IKCIEPHM. JaHHble OTCYTCTBYIOT.
Cor/acHo pacyeTy 3HEpreTHuecKH HauGoJsee GraronpuATHE-
MH CTPYKTYpaMu SBJSIOTCS: JUIf Nag TpeyrodibHasa CHM-
merpusi Cgp C BaJICHTHBIM yraoM 97° M aAMHAMH JBYX,
cosizeit mo 3.2 A; mas Nay pombuu. € JUIRHOM csiseit
35 A 1 KODOTKOil JHAroHalblo namnolt 3,0 A; and Nas’'
TPHrOHA/bHO-GinHpaMiaIbHAsL cnmMerpaH Capp M ATHHAMH!
peGep 3,0; 3,4 u 3,7 A; anst Nae KBajpaTHas OunmpaMiad
¢ pucoToit 3,0 A W BOCeMblo peGpaMu namHoit 3,4 A; aas
Nag anTunpuama ¢ Bbicoroit 3,1 A u pJHHON CTOPOH KBal-,
pata no 3,4 A, Dneprusi CBfi3H B pacuere Ha OJHH aTOM:
IJ5 KIACTEpOB € HEYETHBIM UHC/IOM aTOMOB B 11eJIOM,
HECKOJLKO MeHbllie, 4YeM M caen. KJjacrepos ¢ YeTHBLIM !
WHCJOM ATOMOB, NOBHIIIAETCS C UHCJAOM aTOMOB M JO-'
cruraer  y Nag 38Y% oT SHEPrHH KOre3un MeTaJIHd.

HaTpHSA, e E. PosenGepr
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/7 y X—- l/ \) }311572. Hosble nosocet MI-noraowenns lapos  Har- |

* " pua. New infrared absorption bands of sodium vapor.n
NVNasilakis A, Bhaskar N. D, Happer W,

“.J. Chem. Phys.», 1980, 73, Ne 4, 1490—1493 (anra.)

MceneqoBan CHeKTp NOMVIOMIEHHSI  HaCHIMEHHBIX ' napos \ !

natpust B obnacti 0,83—2,5 Mk. T-pa B Goabumncrse

, onbitoB _cocrasiasia 1061°C mpu masa. napa 300 My
d PT. CT. 3aperucTpHpoBaniioe NOTJIOUIeHHe B 061acTH 0,83—

1,18 MK HHTepmperHpoBaHO KaK mNposiBJcHHe nepexonoB
, SZ+y—33+, B aumepax narpus. Ilornomenne B oGmacti
Go/bWINX JJHH BOJH CB3aHO C MPHCYTCTBHEM B napax
HatpHsa ero noanMepoB Nan(n>3). Buta. 24.
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2 B159. BpemsinponeTHasi Macc-CNeKTPOMETPHSI CBepX-:
3BYKOBBIX NYYKOB NapoB MeTanios. MHTEHCHBHOCTH H mo-:
TeHUHanul nosiBaeHus arperatos M.. Hoareau A, Ca-;
baud B, Melinon P. Time-of-flight mass spectrosco- |
py of supersonic beam of metallic vapours; intensities'
and appearance potentials of M. aggregates. Smalli
Particles and Inorganic Clusters. Proc. 2nd Int. Mcet.,}
Lausanne, 8—12 Sept., 1980. «Surface Sci.», 1981, 106,;
Ne 1-3, 195—203 (amra.) i

Ha ycranoBke, cocrosleif H3 MeuH, CBEpX3BYKOBOIO|
comsia, HOHH3aTOpa (METONOM 3JIEKTPOHHOTO yjaapa) H Bpe-,
MSNPOJIETHOrO Macc-CIeKTPOMeTpPa, H3MepeHHl Macc-CHeKT-
pbl MPOAYKTOB KOHJEHCALlHH B CBEPX3BYKOBOM NyuYKe Tfa-,
poB HaTpHs, iioAa M PTYTH. B cayyae HaTpus B Macc-crexT- '
pax AOMHHHPYIOT Kaactephl Nan+, n=1—19. 3aBucumocts !
HHTEHCHBHOCTH [, OT n ONpEACIETCH Pott; The P, — AaBu. |
napos B neud, a d — auam. comna. Ilpn Goabwnx Pod B
I, nposBasioTcs 3¢ dexTs YeTHblif — HeYeTH.I, 3aKJloua- |
IOIHiicas B yBeJHYeHHH [n Ans HeueTHHIX  n., HMamepeus

X 1981 ,/19A6, AT .



Takxke [, AN (OTOHOHH3AUHH. YCTAHOBJEHO, UTO CEYCHHA
doToHONH3AMMH KJACTEPOB NMOYTH Ha 2 MOpsiiKa Bbiue ce-
YeHHii HX HOHH3aUHH 3JEKTPOHHbLIM yaapoM. [as iiona Ha-
6mopaiotes Kaactepst J =1— pe3Ko BbIPaKeHHBIM
JOMHHHpOBaHHeM XJacTepoB ¢ ueTHhM n. Mamepens Ir
nosiBJeHHs Kjaactepo Aasi n=1—8. B cayuae pTyTH 3ape-
THCTpHPOBAaHH KjacTeps H n=1==25-4 ompejeaeHsl HX
It noseaenuss ana n=1—I12. Dddexr uepenoBanus IH-
TCHCHBHOCTH Yy 3STHX KJacTepos He 0GHapyeH. Hano
o6bscHeHHe HaG6Ji0JaeMbIM 33KOHOMEPHOCTAM B CMEKTpaxX
KJacTepoB, OCHOBaHHOe Ha MpaBHJe HYeTHOCTH JlKoitca.
= e ; o i—eo ... B Huxonaen

{(Ch
¢



/98/

Mo

L( Xf ,/9 95: 89803w Time-of-flight mass spectroscopy of supersonic ;
I beam of metallic vapors; intensitiecs and appearance potentials |
of M: aggregates. Hoareau, A.; Cabaud, B.; Melinon, P.
(Dep. Phys. Mater., Univ. Claude Bernard, F-69622 Villeurbanne, !
Fr.). Surf. Sci. 1981, 106(1-3), 195-203 (Eng). A supersonic f
mol. beam was constructed to provide a continuous supply of |
clustered species into a 10-7 torr ionization source of the Nier:
type. The M+ aggregates are then analyzed by the time-of-flight ;
. technique. Clusters of Na, Na,* (2 < x < 19), were obsd., and a:
* comparison between photoionization and electroionization was
: made. For Hg, Hg:* aggregates (2 < x < 25) were detected, and -
their appearanc&potentials for x < 12 were measured. For I,
clusters Iy from x = 2 up to 46 are present in the spectrum with
-a very pronounced odd-even effect on the intensities. i
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' 95: 68307x Variational spherical model of small metnllic |

y) )4@ )
M. i)

particles. Martins, J. L,y Car, R.; Buttet, J. (Lab. Phys. lixp., i
Ic. Polytech. Fed., Lausanne, Switz.). Surf. Sci. 1981,

106(1-3), 265-71 (Eng). The structural and electronic propertics

were studied of simple metal clusters with a model based on the !
d. functional formalism. This model takes into account electron !
relaxation effects and the lattice structure through the introduction

of pseudopotentials. Results for the ionization potential and '
electron affinity, binding and surface energies and lattice '
relaxation are presented for bec. and icosahedral Na clusters -
having up to 350 atoms. S 2 s e

Cca /987, 9S8
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3 705. OGpa3oBanne GOJBUWIHX KJacTepoB HATpHA |
(Nax, x<{65) npu paciMpeHHH B BaKyyM HacbiUIEHHOrO
apaMH Mmeraaia rasa-nocurenasi. Production of large so-
dium clusters (Nax, x<<65) by seeded beam expansions.
Kappes Manfred M, Kunz Roland W, Schu-!
macher Ernst «Chem. Phys. Lett», 1982, 91, N: 6,
413—418 (anura.) i

Omucana ycTaHoBka AJs TNOJMYuEHHS MOJEKYASPHOrO |
nyyka KjaacrepoB Nay ¢ TOBBIIEHHBIM COJepIKaHHeM ya- |
crun Gosbwnx pasmepoB. HcnosbsoBan Meron CMelllHBa-{

ap. /_QX_S, /__Xl W3




Hus rasa-Hocutesns (He, Ne, Ar, Kr wam N;) npu nmasx.
1—3 aT™ ¢ HacblLICHHBIMH BHICOKOTEMNEPATYPHHIMH Napa-
MH HaTpHsi H MNOCJeAYyIOllero MCTEeYeHHs Tras3oBOil cMecH
B BakyyM uepe3 orBepctHe AHamerpoM 0,2 mm. Koaaumu-
poBaHie Myyka NMPOH3BOAHJIOCH C TIOMOIILIO CHCTEMB CKHM-
Mepos ‘H auapparm ¢ auddep. orkaukoi cexkunii. Meronom,
(OTOHOHH3ALHOHHON ~ MAacC-CMEKTPOMETPHH  HCCJAEAOBaHKEL !
pacmpejesicHHsi kJaactepoB Nax 10 pasMepaM 4acTHll B'
pa3HbIX 3KcrmepHM.. ycaoBusx. [Ipn ucnoab3osanun Kr, Ar:
H Ne MakcHMyMbl pacnpefe/eHHii COOTBETCTBOBaJH Mac-
COBHIM uyHcTaM mfz=161, 437 u 874, a MaKCHMaJbHHI
3aperiCTPHPOBaHHBI pasMep KJaacTepa cocraBasa x=~65.
Otmeueno, uto rpynma kaacrepoB BGamsm Najy Hmeaa
3HaynTeJNbHO GOJiee BBLICOKHIT TOTEHIAAN HOHH3AIHH, ucM
KJIACTCPBl BOMH3H Nagzg, a MNOCAEANNE — 00jee BBICOKHIA, |
yeM rpynna”Nasssio. OOCYXKAeHH HEKOTOphie JeTaJH Me-
XaHH3Ma (OPMHDOBANHA KJacTepOB. C. Jlutke
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" 99: 28268m Electronic and cohesivo propertios of small sodium
clusters. -Iniguez, M. P.;' Baladron, C.; Alonso, J. A. ‘(Dep. Opt.,
Univ, Valladolid, Valladolid, Spain). Surf. Sci. 1983, 127(3), 367-76|

. (Eng). ' The d..functional formalism is used to study the variation
y /4 (’, with size' of the !electronic' and cohesive properties of small Na
) 11¢)

clusters. The fonization potential, electron affinity, electronic chem,
potential and . the.cohesive and surface energies were caled; for
imicroparticles contg. up to 339 sodium atoras, . . N :
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2 JI147. PaBHoBecHass ~reoMeTpHs M. 3JIEKTPOHHAS |
CTPYKTypa Maabix Knaactepos Hatpusi, Equilibrium geomet- |
ries and electronic structures' of small sodium clusters.
Martins José Luis, Buttet Jean, Car Rober-
to. «<Phys. Rev. Lett.», 1984, 53, Ne ‘7, 655—658 :(anra.)

‘MeTo10M, OCHOBAHHBIM Ha NPHOJHKEHHAX CaMocorJaco-
BaHHOIl JOKaJbHOoil CNHHOBOII MJOTHOCTH M UTICeBAOTOTCH-
LHaJa, PAaCCUMTAHBl 3JIGKTPOHHAf CTPYKTypa H paBHOBecC-
nas reomerpust (PT) wnacrepos mampua Na,. u Na,+ ¢
n<8 u n=13. [Ias pacuera cHJ, HeilCTBYIOUHX HA aTo-
M¥l, HcnosAb3oBana TeopemMa  eabMana—®eiinMaHa, yToO
MO03BOJISICT ONpEeIeIHTb TEOMETPHIO 0e3 HaJOoMKeHHS KaKHX-
au60 orpaHHYCHHIT Ha CHMMCTPHIO KJacTepa. Pe3yabraTnt
06ecreydBaloT SCHYIO HHTEPTPETAUHIO H3MEPEHHBIM HOTO- |
HOHH3ALHOHHBIM TIOTEHLHAJIOM knacrepoB_Na B Bakyyme “i

HaXOAATCA B XOPOWIEM COTJIACHK C A4HHBIMH  HX CIIHH-!
SJICKTPOHHBIX PE3OHAHCHBIX CNEKTPOB. B. B. Poccuxun
e e 2 e R OCCHXHH

PR 1985, 18 .
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_ | /98Y
ﬂ(,/] ' 1B51055. © dnekTpoHHble H CTPYKTYpHble -CBONCTBA Kia-

crepoB Hatpus. Electronic-and structural properties of,
7L sodium clusters. Martins J. L, Buttet J, Car Rl

n) «Surface Sci», 1985, 156, Ne 2: Small Part. and Inorg.

ﬂ Clusters. Proc. 3rd Int. Meet., Berlin (West), 9—13 Ju-’,

ly, 1984. Pt 2, 649 (aura.) . |

/} 2z X /5 MeTonoM JN0KaMbHOR CNHHOBOI MJOTHOCTH C HCMOJb30-
= U BanHeM NPHOMHAKCHHS NCEBAONOTEHUHANA NPOBEACHbl pac-
yethl knactepoB Nan, Nan+ (n<<8 n 13). Haa n<<5 nau-

Gosee cTaCHJbHON HafiieHa NJOCKash CTPYKTypa, MOCTPO-

eHHasi H3  TPeYroJbHHKOB, A/ n>5 Gosee CTaGHJBHHL

WM@ A 3-MepHble CTPYKTYPhl, C TOYTH OAHHAKOBBIMH MeiKbSIACD-|
; 4 ?Adf HBIMH  DAacCTOSHHSIMH MeXAy  OGamKalinmiu COCeAAMH. |

L)//L %/Z//;V'/ L .CBsi3b B Ks1acTepax MHOCHT MeTaunHy. xapaxTtep. GGcysx-i

AeHa  3MCKTPOHHAS CTPYKTYpa  KJAacTepoB i 3¢QeKTH

/,[LM) ‘SIna-Teanepa. M. KvabMunckuit!

X /986, /9, n/
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101: 137379d - Equilibrium geometries and electronic structures
of small sodium clusters. Martins, Jose Luis; Buttet, Jean; Car,
Roberto  (Inst. Phys. Exp., Swiss Fed. Inst. Technol., CH-1015
Lausanne, Switz.). Phys. Rev. Lett., 1984, 53(7), 655-8 (Eng).
Self~consistent local-spin-d. calcns. were made of the equil,
geometries of the clusters Na, and Naa* with n < 8 and n = 13,/
without making any a prior assumptions. Results are in excellent!
agreement with recently obtained photoionization'nppeurance:
Kﬁotentials and ESR spectra. There is rapid formation of the metallic,

nd with a dominance of closely packed structures in two and three

/7 Ai ”_‘: 6 dimensions. A simple model is given to account forit..____ .
—e)

megp- pRUe) "
(meep- p2 @@/%/;'
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[Z N 17 51049.  Pacuer FCOMCTPHH KJIACTEPOB C  NOMOLYBIO!
/) cun Teabmana — deiiumana. Calculation of cluster geo-
metries with the help of Hellmann-Feynman  forces,
Martins José Luis, Buttet Jean,Car Rober-

OZ < ”4 % to. «Ber. Bunsenges. Phys..Chem.», 1984, 88, N\e 3, 239~"
- 240 (anru.) _
Paccunransl pasnosechsie FeOMETpHY, 'xonq)urypaum(

knacrepos Nan u Nan* nmpn 2<n<7. Bonuosise -1
noJyyens “Bpa; OpMay 1aJla MIOTHOCTH
B NpHG/MZKEHHI JIOKabIOIl CNHHOBOI MIOTHOCTI C© 1emosp-
SOBAHHCM HEIMMHDHY. OCTOBHOTO MCEBAOMOTCHUHanA. [eo-

WW 6/ MeTpuueckast KOHQHIypauns B npouecce "MHHHMH3auHyg
SHEPTHH H3MCHSJIaCh B COOTBETCTBHH € DPACCYHTAHHLIMI

ml ﬁ/ cunami [enbmana — Qeiinmana. Hayansnoe NpHOIHXKenHe
BLIGHpaJIOCh cayyaiinbiM oGpa3om. Bo H30exaHHe HaXoxae

HH3 JIOKANLHBIX MHHHMYMOB DacueT MOBTOPSICS HeCKONLKO

y pa3 C HCMOJb30BAHHEM Da3JYHBIX HAYAJbHBIX NpHOJIHIKe-

it Tlonyueno, uto Knactepn ¢ n<<5 umelor I10CKHe
X /98Y, 19, n1F

CTPYKTYpH; Nag, Na; i _N_a7+_»uM_egqr_,qcbmcuMmerpmxﬁ5;r,o

/5/12(7% Aé %t
7

e 122



nopsiaka (Nag— nenraron. nupamupa, Na; u Na;+ —
nexTarod. Gunupamuzasl); Nat umeer HenpaBuabhyio ¢op-

my. Paccuntanneie annaGathy. It HOHH3aUHH XOpoOwWIO COr-
JIaCyIOTCSl C IKCMEPHM. NAaHHBIMH. - A. A. Cadonon



Ne,

/98Y
Pelvisorn. K. 7, Qap P2
- dab.
A Chem. Phys., 1989,
50, NS, %80~ /#8S"

/a‘w Na, | Y
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[Z("? 8 J1283. Porononusauun KJacTepoB aToMOB ™ HaTpHs. |
ﬂ - Photoionization of sodium clusters. Peterson K. I, !
Dao P.D, Farley R. W, Castleman A, W, Jr.’
«J. Chem. Phys.», 1984, 80, No 5, 1780—1785 (aura.) _
Heeaenyiorest cnektpsl porononnzamm KJAcTepos ato-'
MoB natpust Na, ¢ n B npegenax 9—8. Knacrepst o6pa-:
30BLIBAMIICH B CBCPX3BYKOBOM MNOTOKe napos Na B cumecir!
¢ Ar. dotononnsauns npoussommacs ¢ TIOMOLIBIO KCeHO- |
HOBOIl JIaMNbl, a aHaJM3 NpOAYKTOB TPOBOAHJCS Mace-.
CekTpoMeTpiuecki.  OTMeuaercss GOJbIAT TOUHOCTE He-|
N0.Ib3yeMOii MCTOMNKH, YeM BO Bcex NPeAbIAyLIHX SKCnepH- |
, Mentax. Jlas xaactepos ¢ n ot 2 1o 4 TIonyueHo xopouree |
7 corsiaciie H3MCPEHHLIX NOTEHUNANOB HOHN3AWN C JHTepa-!
P TYPHBIMI RanubiMi. B stoM cayyae 1oporoBast 06.1acTh |
XapaKTCPH3YCTCS PE3KIM MOABEMOM CeueHHs H 3atey yer-|
KOil _cTpyKTypoii, 00s13aHHOJ, no-BHIIMOMY, aBTOHOHH3a-'
ob:198Y, 18, w8
7 A



wit piaGeproBekix cocrosinmil. Jas KaactepoB ¢ n=3y,
6,8 moJyueHHble MOTEHIIAJbl HOHH3ALIN OKa3aJiCh HILKE,,
ueM B NpeAbIAYLINX 3KcmepiMentax. Yacto oGcyxiaemoe,
B JITEpPAaType UCPCAOBaH:AC MOTEHINAJNOB HOHH3ALI .npu;
nepexojic O 7 OT YETHOTO 3HAUCHHST K HEUCTHOMY B JaH-
HOM 3KCmepuMmenTe He obmapy:keno. OOcyxxnaiorcs Mexa-'
HI3MBl TpeBpalleniii KAacTepoB 1 NPHBOAATCA 3HCPLHIL
«cpa3n atoma Na B Nap*t. A. A. 3emGekoB
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/985

/.103: 931738 Methods for generating necutral, x’nass-‘sclectcd'
cluster beams. Arnold, M.; Kowalski, J.; Putlitz, G. Zu; Stehlin,
T.; Traeger, F. (Phys. Inst., Univ. Heidelberg, D-6900 Heidelber
Fed. Rep. Ger.). Surf. Sci. 1985, 156(1), 149-56 (Engﬁ
Methods for generating a neutral, mass-selected, cluster beam are
discussed, which involve charge exchange of mass-selected cluster|
ions, velocity selection of neutral clusters produced with the
gas-aggregation technique, and deflection of clusters in inhomogeneous
elet. fields. Expts. with these methods were done on Na, and S,/
clusters. Sz beams were produced via electron exchange of mass-selected -
S+ ions in K vapor. _ B

ol

@&? J/’?} O j:é
C.A 19855 [03, n /2




/ 105: 12518z Electronic structure of small sodium clusters.
/Z’ 7 Brener, N. E,; Callaway, J.; Blaha, P. (Dep. Phys. Astron.,
/é Louisiana State Univ.; Baton Rouge, LA 70803-4001 USA). Int. J.!
Quantum Chem., Quantum Chem. Symp. 1985, 19(Proc. Int. Sym f

/’3 At,, Mol. Solid-State Theory, Scattering Probl., Man ody,|
ﬂd? Phenom:, Comput. Quantum Chem., 1985,), 603-12 (Eng{. The
electronic structures were calcd. for 3 small clusters of Na consisting'

of 9, 15, and 27.atoms. These clusters had cubic symmetry for the
first 3 shells of atoms as in fcc. metallic Na and were not ailowed to

relax. The total energy per atom decreased in going from Nay-to
Nazx; the difference between Nais and Nazr was smaller than the

. difference between Nas and Nais. The charge d. and d. of states'
Wﬁ/ /'YZW(DOS) of these clusters were also calcd. The charge d. of the interior,
7 atoms became more spher_icnl as more shells were added to the
M /ﬁ/\ W cluster. The cluster densities of states did not closely resemble the!
free-electron-like DOS of bulk metallic sodium,______~ "
Conei e O |

C.A 1986, 105, w2
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"~ 2B1027. Pacuer MerojoM mnceBAoNOTeHUHAAA o6ouo-
YeYHOIl CTPYKTYPH B KaacTepax natpus. Pseudopotential
calculation of shell ‘structure in sodium clusters, Cle-
land A. N, Cohen M. L, «Solid State Commun.»,
1985, 55, Ne 1, 35—38 (amr..) .

C ue/blo. OUCHKH HAJEXKHOCTH pe3yJIbTATOB DACUETOB
BJICKTPOHHON CTPYKTYPH METaJWIHU. KJACTePOB B PAMKAX
MOJeNH «XKeJie» NPOBEJCHH PacueThl 3JEeKTPOHHOTO CTpoe-
Hus kjaacrepos Najs H Najs meromom HE3MIHPHY. TNCeBJo-
noremﬂm%cmnﬂmmn—q;opmamisua ¢GyHKIHOHaNA
JOKaJbHOl  muoTHocTH.  ComocTaBlleHHE - pe3ysbTaToB
pacueToB ¢ JaHHHMMH, TONYyYeHHHIMH B paMKaX = AMOJeNH
«XKeJie», MOKA3HBAIOT, YTO OHH YHCJCHHO COIVIACyloTCH B
npenenax 10%. Cnenan BHIBOXL O NPHMEHHMOCTH Mojesn
«IeJIe» INDH  KauecTB. HHTEPTIPETAUHH SKCNepPHM. MaHHHIX
Anst GOJbLIHX KJacTepoB. I. JI. Tyues

- st e s g bbbl il
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103: 129294y -Electronic and structural properties of sodium
clusters. - Martins, Jose Luis; - Buttet, Jean; 'Car, Roberto (Inst.
Phys. ‘Exp., Ec.' Polytech. Fed, Lausanne, CH-1015 Lausanne,
Switz,), g')urf. Sci. 1985, 156(2), 649 -(Eng).. The structural and

_tlectronic properties of Nas and Nan* clusters n < 8 and n = 13) are

ttudied using the seudopotential and the local-spin-d. approxns.'
To obtain the equil. geometries, one starts with randomly generated |
cluster geometries and let them relax under the action of the forces!
¢a the atoms, which are derived from the Hellmann-Feynman|
Geary.  The clusters with five atoms or less have planar equil.!
tometries built from triangles, whereas the larger clusters are three!
¢mensional with interat. distances in a given cluster almost equal.’
The bonding in the Na aggregates is metallic and there is no sign of;
dimerization, as previously reported. The influence of the electronic
trecture and the Jahn-Teller effect on the equil. geometries are'
ficussed in detail. The caled. adiabatic ionization potentials agree’
»#l with the exptl. values and the equil. geometries are consistent”
vith the known ESR measurements. " " UM

N
4



/Viﬁ .+ '102: 1381038 Electronic and structural properties of sodium'

clusters. Martins, Jose Luis; Buttet, Joan; Car, Roberto (Inst:

ﬂ(_’ Phys. Exp., Ec. Polytech. Fed. Lausanne, 1015 Lausanne, Switz,).'

- : Phys. Rev. B: Condens. Matter 1985, 31(4), 1804-16 (Eng).’

71_ The structural and electronic properties of Na. and Na.* with n < 8

’ and n = 13 were studied by self-consistent "pscudopotential

N local-spin—d. calens. In order to obtain the equil. geometries without

Q/] . imposing any symmetry constraint, the calen. starts from randomly
generated cluster geometries which relax under the action of the ;

forces on the atoms, which are derived from the Hellmann-Feynman

theory. The clusters with <5 atoms have planar equil. geometries,

the 6-atom cluster is quasiplanar, and real 3~dimensional structures

-/ . ; ~ only begin to.occur when the no. of atoms is.27. The results a ee
Vm& / ’QW/}) well with the measured photoionization appearance potentials irnd -
W C f/‘/'thc ESR spectra. Metallic bonding is the dominant feature of the
W' y saled. electronic structures, and the equil. geometries can bc;
/CW/? /)[04 explained with a simple model having the delocalized nature of the,
’ /" /mctallic electrons and the Jahn-Teller effect as basic ingredients, |

A (4 %‘% @ /)
CAJ985, 108, V6.



M e

- dlaeobe L28, Jo oy g

= f \ - ﬂ Vf'/ -
. %@@/} v QF@WUW J@UUW%’

Aep: . /E‘J’XJ" 4/, N/ S’é’f 9‘/

pamn @ |




Ny

Dbk

proNORK.

&)

/986

121025, _ CTpyKTYpa SACKTPOHHMX 0G0M0uek B Ka
Crepax mpocreix meraanos. Electronic .shell structure. in’
simple metal clusters. Chou M. Y., Cohen Marvin L.
«Phys. Lett.», 1986, A113, Ne 8, 420—424 (anra.)

B Mozenn cdepuu. xene phumcaenm TNOJIHBIE . 3HEPrHH,
HeATD. xnactepop Na, Mg u Al Pacnpegenenne chepuy, |

BOB bl) OMHCHBANH OAHC- .
POAHO 3apaxennoit cepoii. ITomnme SHEPTHH KJacTepos!
BLIYHC/ICHB 110 CaMOCOr/IaCOBaHHOM cxeMe o HCNO/Ib30Ba-
HHEM npHOMHNKEHHS . QyHKUHOHAMA JIOKaNbHOR MAOTHOCTH.!
Hccaenosana 3aBHCHMOCTb NOJIHON 3HEPrHH OT ypesa aTo-|
MOoB N B Knacrepe, npuuem N HSMEHAIH 10 100 B Na,
60—8 Mg u 32—3p Al Ycranosaeno, yro p pesyabra-
Te 06pa3oBaHHs 3JEKTPOHHOI oGosoueynoj CTDYKTYpH
NOJHbIC SHEPTHH B 3aBHCHMOCTH oOT PasmepoB Knacrepos
gpH HEK-DHIX MarWy. umc1ax aTomos p KJacTepe pesko
ABMeHAI0TCA. DTO sIBNeHHe OGbBACHsSeT NHKH WJH CcTynewn,

Hapy:KeHHble B_Macc-cnektpe Na, H. A. Tonoas

x-/986, 19, w2, Mg, Hr
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[ o | /986
/Iﬂ/} 7 Y3B1023. Marnueckue umucaa KJIaCTepoB HATpHA. Ma-
gic numbers of sodium clusters. Iiiguez M. P., Alon-
so J. A, Balbas L. C. «Solid State Commun.», 1986,
57, Ne 1, 85—88 (anra.)

B pamkax meroma cdynkumonana miornocts  (MOII)
paccynTana sHeprusi Koreaun (DK) MuoroatoMmuelx Kiaacte-
oB Na,, uMmetomnx crpykrypy tuna OLIK u TLIK. Tlpwr
S’avm'mk ¢ nomowpio MO®IT ontosnekTponnvie op-
GuTanu BLIYHCJCHLI TIPH TOYHOM Y4YeTe ONepaTopa KHHETHM.
sueprui. Haiinennble no MakcHMyMY 3aBHCHMOCTH D~ oT
n Marmy. YHCJa TOYHO COOTBETCTBYIOT MOCJEAOBAT. 3amoJ-|
HECHHIO KOOPAHHAL. cep B COOTB. KPHCT. peieTkax. s,
OLIK-cTpyKTypnr Marmy. umcnaa pasuel 9, 15, 27, °51, 59,1
65, 89..., a nas TLIK-crpyktyput — 14, 19, 43, 55, 79, 87
u T. A. TTocKoJbKY HMelOmHCCS 3KCMEpHM. NaHHBle — He-
NOATBCPIKAAIOT MOJNYYEHHBIE MArHy. uHCAA, CAeJaH BHIBOA,|
4TO KJacTepbl, OGHApyKHBaeMBIC 3KCMEPHMCHTAIbHO, J0.-|
JKHBl HMETb pwopﬁuoueunyw CTPYKTYpy. M. A. Tono.nb}

X. /986, 19, ¥ /3
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/986

3t
/Ié l’rf4 B1010.  CrpykTypa HOHHBIX KNaCTEpPOB LIETOYHBIX Me-'

y amnos. Siructure of alkali metal ionic clusters, Sen P.,
Rao C. N. R, Thomas J. M. «J. Mol. Struct.», 1986, |

146, 171—174 (aura.)j i

Meronom CCII-Xo, paccesiHHBIX BOSH PacCUHTaHbl MOTEH-!

UHaabHBle KDHBBlE M pacnpeleneHis 3apsjga M.nacrepoa{
Mg+ (M=Na, K, Rb) B TeTpasapHy. 1 mI0CKO KBajapar-

Hoit Kou(purypaunn. [lna- xracrepa Nal+ reomerpus on-]

THMH3HPOBAHA TaKkxke HeaMnupuy. MerogoM CCII B Gasnuce'

OCT-3I'®. Cpenan BHIBOA, 4TO HOHHbE KJacTepsl THNA |

M@+ wuMeloT TeTpasipHa.  CTPYKTYpy, TpHueM cTaGu.b-

: HOCTb  KJACTepPOB YMEHBIUIACTCH B ., TIOCJAEROBATEAbHOCTH

L//}) Nas+>K3+>Rb@+. Bkaan mecnapenxoro 3JIeKTpOHA B
TOJIHbIT 3apsf Kaactepa cocrasaser 48% B -Nagd+ u 72%'

B K¢+, uTo. cormacyercs ¢ akcnepum. mamusimu SIIP. Pe-i

3yabTathl H3Mepenuit cnektpa KP xaacrepos Na’+ p 3a-

mewennoM Na+t neonnte —Y noarsepxjaer AaHHHe Teo-

@ per. aHamn3a 0 TeTpasaApHY. CTPyKType Nagd+, i

W
£ hy

-__H._A. Tonons

X-[g8% 19, nY
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/984

108: 138047a Electronic structures and stabilitics of sodius
clusters: jelliuni-sphere dimer calculation. Ishii, Y.; Saito, 3
Onishl, S. (Dep. Phys., Harvard Ulilv., Cambridge, MA USA). 15
Phys. D: - At,, Mol. Clusters 1987, 7(3), 289-92 (Eng). Bordizp
propertics of Na-cluster dimers, (Y2 and (Xa)s, where X, is o
elliura sphere corresponding to a cluater of n atoms, were investizate!
{)y the linear-combination-of=jellium=~orbitals method with locajez!
spin-d.~functional approxn, ‘I'ne stability of n = 3 clusters, cbsd. iz
the expt., is discussed in relation to the binding properties of dimers
The (X4¢)2 bonding has a covalent character, which makes the ¥,
formation favorable, and Xs has an inert property because the for
between jellium spheres in (Xs)2 i3 due to a weak dispersion torce,
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{ 10%: 27766k Systemotiz ab initia configura tion-interaction

study cf mknh—mcml civsters. I1. Relation between electronic

structure and geomelry of small sodium clusiers. Bonacic- z‘.oulccny,

-V.; Fantucci, P.; Kouterky, J. (Inst. Phys. Theor. Chen., Freie

Univ. Berlin, D-1000 B»r.m 33 Fed. Rep. Ger.). Phys. Rev. B:

Condens. Matter 1988, (D), 4369-74 (Eng). The quantum-chem.

investigation of the elcc.r'ruc and geometrical structure of neutral

Na clusters carried out with the ell-electron Hartree-Fock (HF) cr
effective-core-potential HE followed by multireference doubie—ex«itation
configumtion—imemction {MRD-CI) procedure demonstrates the

cumplete analogy to the electronic properties of Lia clusters. The

W QMMI general rules detg. the tlpctromc properties of smsll alkali-metal
/‘ i clusters are confirmed. inder cxptl. conditions which do not allow
strong cluster fragmentation the large abundances of Nas and \a;

can be expected. I

C. 4. 1958, 109 N Y
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D 31367 1988

10 51032.  Hayuenue 9J€KTPOHHO{ CTPYKTYypnl H Treo-|
METPHH MaNBLIX KATHOHHBX KJACTePOB HATPHA C HCMO.b30-!
BaHHEM HEIMMHPHYECKHX PACUETOB C yueToM KOHGurypa-|
uMonHoro B3ammopeificTeusa. Ab initio configuration inte-,
raction study of the electronic and geometric structures
of small sodium cationic clusters / Bonacic-Koutecky V.,'l
Boustani 1., Guest M. Koutecky J. // J. Chem. Phys.—:
1988.— 89, Ne 8.— C. 4861—4866.— AnrJ1. :

Hesmnupuueckum Metogom CCIT KB ¢ ucnosib3oBaHHeM,
MHOrO3KCIOHeHIHaMbHBX Oasucos (9s, 5p/3s, 2p) u (l4s,j
8p, 1d/6s, 6p, 1d) paccuHTann 3JEKTPOHHHE CTPYKTYpHI |
u reomerpuu kiaacrepo (Ka) Nas+ (n=3—9); onTumu-|
3allHs TeOMETPHH INPOBOJAHJACL “AWANHTHY.  IPAAHEHTHEIM
MCTOZOM. YCTaHOBJEHO, YTO yA. 3Heprust aroMusaunu Ka
YBEJIHYHBACTCSl C POCTOM HX PasMepoB H HCIBITHIBAET oc-‘
UHJISIMHE TIPH YETHBIX H HEYETHBIX 7 (NMPH HEUCTHBIX 1
SHeprus yBeJHYHBAeTCs), np};}[qu.>3¢¢px§'_chunm}uuﬁ!



nposipasiercss Toabko npu yyere KB. Ilt monusauuu Nan+t
TaKXe HCNHTHBAIOT OCUH/VIILHH H B LEJOM yMeHblua-
1otest ¢ poctoM n. C stuMH 3ddexramu cBfi3aHa TaKkKe
CHJbHAs ~ OCUMJUISILHSI 3HepruH  ¢parMentaunn Nan+t—
—Na,_;*+4Na% uyeM oGbsicHseTCS - 3KCNEPHMEHTAJbHO
HaGaofaeMoe yBeJHUeHHOe coAepxkaHne Kna ¢ HeueTHBIM
n. ITokasauno, utro aas Kn ¢ n=5, 7 u 9 Goaee npen-:
NOYTHT. sBJAsfercss ¢parMentauns  Nanp t—>Nap—_ot+Nay.!
OTMeyeHHas BHICOKas OTHOCHTEJbHAasi YCTOHYHBOCTH ILIO-;
cknx Ka ¢ n<5. ) . B. C. Mupouos;

na

bl



4 27, 367 /988
f110: 13754p Ab‘initio’ configuration ‘interiction’study of ‘the!

—~
2

electronic and’ geometric structures’of: smell sedium cationic
) clusters.”” Bonucic-Koutecky, :Vlasta; . '~ Boustani, - Ihsan; - Guest,:
- ; —— 9 Martyn; - Koutecky, Jaroslav- (Inst. Phys. Theor. Cheni., Freie Univ.:
t ‘Berlin, 1000, Berlin, 33 Fed. Rep. Ger.).. J..Chem. Phys.. 1988, 89(8),
4861-6 -(Eng).- The favorable geometries of Naa* (n:=-3-9) clusters’
are detd. with the unal:gradient method in the framework “of the ‘ub’
‘initio SCI'; approxny-.“"The transition from the’ plunat “towards,
three-dimensional cluster. geometries is understood in terms of some
basic quantum theor.” concepts.::‘The binding energies’ per atom: for’
M . Naa* clusters caled. with the MRD CI procedure increase; in general,
/ s a function of n. ‘Nevertheless; the atomization energy per-atomn‘as'
“well as. the jonization ' potential+as’ functions’ of  the nuclearity ni
8 m p /{ exhibit well developed oscillations for even-odd n.: Conscquently, the'
fragmentation energy for 'the channel Naa+ —Nea1% '+ Na’shows'
strong-oscillations as well.- " This ex(i)laim'lnrge abundanges of cationic!
WW s clusters ‘with-odd -nuclearity found;in’some_detectiondevices: - The
[ possible consequences: for’ the -fragmentation’ process: of "Na+" is-
discussed. : The process Nag+ =~ Naa-2* - Naz is favorabls for-Nagt,'
Nart, and Nag*, IRRA T SO R LN S R

C.A 1989 lo, w &

s



/P A

1403y ones MA -, Tehds M.
| g;//&/ ,
WLt

)
222, /ﬁ/ ”3, 27257

._\

i unm %&/zé 0 Toni 2aton

_A.




Wlentiats feviditead

/é;%ﬂ/% _ Aplution Meun”
s dn Nap (X4<5)

i Thiit MMW 47
M/)% Models.



Mg

1=

vé('/’)

&
X 1989, w10

o 37379 /988

10 51033. © Heamnupuueckne . pacyerhl 3JIEKTPOHHOI !
CTPYKTYphl Maablx kaactepoB Nan, Nant, Kp n Katl
(n<6) c yueroM B3aHMOAEHCTBHS OCTOBA C BAJEHTHBLIMH'
oGonoukamu. Ab initio calculations of the electronic stru-,
cture of small Nan, Napt, K,, and Kpt+ clusters (n<<|
<6) including core-valence interaction / SpiegelmannF., |
Pavolini D. // J. Chem. Phys.—1988.—89, Ne 8.—C.I
4054—4964.— Aura. |

MeToa0M MNCEBAONOTEHLHANa C YYeTOM TOJISIPH3aUHH OC- |
TOBAa H €ro B3aHMOJEHCTBHS C BaJleHTHO  060JIOYKOIt
(YunTHBaEMOro B PaMKax TEOPHH BO3MYIIeHHIl), a TaKxe;
KoHGHrypau. B3aHMOJEHCTBHS IPOBEAEHbl PacueThl 3JIeKT-
POHHOM CTPYKTYPHI, reOMeTpHH, SHepruu cBsisu u IIT nom{-'
saupn kaactrepos (Ka) men. meramnoB Nan, Nant, Knj
u _K,* (n<6). Hcnons3osan ramg
(3sTp/ld) wu HesMmupuu. ncesfonorenuyuan OnpejeseHs
takxe sHeprun ¢parmentaunn Ko ornocHTenbHO pasnuy- !
HHX KanaJos pacnaja. IIposefieHO cpaBHeHHe IapaMeTpOB |



Ko, paccuHTaHHHX B paMKax MOCJEAOBAT. MPHOJIHMKEHHI
(HX®; KB B mpenenax s-oGosoukn; KB mas Bceit BaJeHT-
HOit 0060JI04KH; pacyeT no noJHoii cxeMe). Iloauepkuyra
B4XHOCTb. yyeTa KOppeJsill. , B3aHMOJAEACTBHSI ~ MEXAY
OCTOBOM H BaJICHTHOl O00GOJIOYKON AJs1 aAECKBATHOrO OIH- |
CaHHA TeoMeTPHit M  ycroitynBocteli 3tHX Ki, ocoGeHHO
ans Ka tsaxenwx wes. meraanos. . B. C. MupoHos

anits
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109: 237330q Ab initio calculations of the elcctronic structures
of small sodium and potassium atomic und ionic clusters (Naa,'
Naut, Ku, and Kot (n 5 0)) including core-valsnes intorsction.
Spiegelmann, F.; Pavolinl, D, " (Lab. Aimo Cottou, Univ.: Puris-Sud,
91405 Orsay, I'r.), J.:Chem. Phys.  1988," 89(8), 495464 .. (Eng).!
The electronic structure of ‘small Naa, Naat, Ka,-and K. alkali
clusters (n < 6) is inveat(i}gatcd' using nonempitical Toru pseudimotentials,’
CI within a 3s/1p/1d Gaussian basis set per atom and including the
core-valence interaction through a perturbative treatment. Equil,!

. geometries, stabilities, ionization ‘potentials, and fragmueéntation!

channels are derived and the, role of electronic correlation in smalll
alkali clusters is examd. "~ o L . e
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Q” . 111:.160743h " Structure, ionization ‘potentials, dissocintion!

channels, ‘and surface energy of sodium microclusters. Arvati,!

S.;: Dona Dalle Rose; L. F.; : Silvestrelli, P. L.; Toigo, F. (Dip. Fis.,’
Uniy, Stud.-Padua, 135131 Padua, Italy). Nuovo Cimento Soc. Ital.
Fis., D":1989,"11'D(7),:1063-87 (Eng).” The ground-state properties
of Naimicroclusters with'a no.”N -of atoms.up to 138 were studied
within the d.~functional ‘theory. . For N< 8, the min. energy
‘geometry of-a’cluster of simple pseudoions was found by resorting to
a-soln. of the Kohn~Sham equation on & 3~dimensional grid based on
a relaxation method, and by simultaneously allowing ion relaxation
via Hellman-Feynman forces. ' Geometries, ionization potentials, and

0 Cbgeapa s L e _
binding - and: dissocni: energies were: obtained,’ and compared with

existing. results, * For 2.<.N-< 138, a spherical jellium model (SIM)
MW - was used to calc.:the cluster cohesive energy and the fragmentation
5 channels, with a view to deepen the understanding of the mechanisms
WM discussed - ini, terms. of ‘theface : energy,
_semi-infinite jelliim value for moderately

Jeading* to the: magic-no. clusters. - The stabilization energy is
n' ) /
C.A~/_(?8§,_{Z_//N g

"whose value agrees with
large N._ |
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-+ 110: 1417323 Temperature and segregation offects in alkali-metal
micreclusters frow ab initis molecular dynamics uimululions.,l
Ballone, Py Andreoni, W.; Car, R.; Parrinclio, M. (Zurich Res.!
Lab., JBM Res. Div., 8603 Rucschlikon, Swilz.). Europhys. Lett.
1989, 8(1), 78-8 (Ing). An ab initio mol. dynamics

0 study was made!
of the ground state, finite temp., dynamical properties of Naz and!

NawKio microclusters.  For Nam the lowest-energy structure has'
several bulklike features.  The vibratwnal speclrum at 200 K is!
compared to that of the lig. From the resulls a rationale is derived !
for the so far unexpluined dependence of the mass spectrum on lhe{
nozzle terap. and compozitional abundance of the mixed clusters. |

The imnplications of these celens. on the validity of the shell model |
arc discussed indetail. >

@@ /%/01(70.
C.A. /985, 1fa, n16
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-— 111; 183466j Ab initio configuration-interaction study of the

/ photoelectron spectra of small sodium cluster anions. Bonacic-=
ﬁ Koutecky, V.; Fantucci, P.; Koutecky, J. (Inst. Phys. Theor. Chem.,
4 Freie Univ. Berlin, 1000 Berlin, 33 Fed. Rep. Ger.). J. Chem. Phys.

1989, 91(6), 3794-5 (Eng). Ab initio direct CI calcns. on Naz-s- and |
Naz-s account for the obsd. photoelectron spectra patterns, reproduce!
the obsd. excitation energies in a semiquant. waﬁ. and permit an|
assignment of cluster geometries. It appears possible to account for;

the obsd. photoelectron spectra of Naa~ in a semiquant. fashion b
explicitly optimizing Nan- geometries and taking into account botK
/ _spin multiplicities of the excited states of the neutral species and{
/:07 . M : %ﬂ%{/ correlation effects. The dominant isomer of Nas- is groposed to be
linear, but the presence of smaller amts. of the rhombic isomer:

cannot be excluded. In the case of Nas- linear and trapezoidal
isomers might be responsible for the obsd. spectra. ]
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951065.  Hesmnupuueckoe HCCHAefOBAHHE MaJbiX Ka-|
THOHHBIX KJACTEPOB - HATPHSI METOAOM  MHOrOYaCTHYHOMN '
Teopun Bo3myuwlenndt. Ab initio many body perturbatioa!
theoretical study of small sodium cationic clusters /.
A. K Ray // Solid State Commun.— 1989.— 72, Ne 10.|
— C. 1051—1056.— Anrx. l

Heamnupnyecknm MetonoM CCII ¢ yyetoM 3JeKTPOHHOIT |
KOppeJsiudH MO TeopHH Bo3MmylleHHit Meanepa—Ilaeccera
‘4-ro nopsaka c Hcnosab3oBaHHeM Gasuca 6—21 I'd pac-
CYHTaHB PaBHOBECHAs TEOMETPHS, 3JEKTPOHHOE CTPOEHHe,
SHEPrHH aTOMH3allHH, MHCCOUHALUHH M BepTHKaJbHHe IIT
HoHH3alHH KaacrepoB Nant+ (n=2—7). OGcyxnaena 3a-
BHCHMOCTb CTaGHJIBHOCTH KJacTepa 10 OTHOIIGHHIO K
aroMH3auuH H ¢parmMeHTauHH OT pasMepa kJjacrepa. Or-
MedeHH OCUHJUIALHH SHepruit aromusauun u IIt uouusa-
HHH KJacTepoB INPH Tepexoje OT KJIaCTCPOB C YETHHIM n
K KJactepaM c HedeTHHIM n. KiacTepsl ¢ yeTHBIM uHCIOM
3NeKTPOHOB - Goslee CTAGHJBHBE, YeM KJacTephl C HEUeTHHIM
gHCAOM 3JIeKTPOHOB. [Ipi pacnmaje KJacTepoB C YCTHBIM!
n o6pa3yloTcst AHMEpLl HaTpHsi, a NpPH pacmaje KJjaacre-
poB c meverneim n atomet Na.  H. B. Xapuesuukosa
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o k06 (990
18 B1213. oJeKyasipHble BO30YXJeHHBIE  COCTOSAHHSA
Kak (YHKUHS KOJJIEKTHBHBIX SJEKTPOHHBIX OCLHASILHA.
Hccnenosanns onthyeckoro moraomenuss Nag u Nag. Mo-i
lecular excited states versus collective electronic oscilla-!
tions: Optical .absoption probes of Na, and ‘Nag / Wang,
C. R. Chris, Pollack Stuart, Kappes Manfred M. //: Chem.
Phys. Lett—— 1990.— 166, Ne.1.— C. 26—31— Aura. |

HccnenoBanbl 3JCKTPOHHBIE MEPEXOAb B KJsacTepax Na
u Nag noa JAeficTBHEM  H3JYYEHHS TnepecTpanBaeMord,
(435—825 nm) nMnyascoro jasepa. ITydok HedTp. Kaac-!
TepoB; MOJNYYalOUHXCA NPH PaCIUHPEHHH HArpeThix napos
HaTpHsi, oOiyuajncsi B NPOTHBOMOJIOXHOM HaNpaBAEHHH
KOMUIHHEApHBIM J1a3ePHHIM TYYKOM pacLiHPEHHHM 0 3¢-
(eKTHBHOrO AHaMeTpa MojeK. nyuka. Coxepixanne onpene-|
JEHHHX KJaCTepoB B NMyYKe aHaJH3HPOBAJNOCh KBAAPYMOJb-|
HWM Macc-CnexTpoMeTpoM. Bamnskas Kk moporosoii oanogpo-,
TOHHAsi HOHM3aLMA KJacTepoB ocyulecTBisnack Xe Han Xe/:
JHg nyrosoit aamnoii (c oGpesaioum 230-HM CBETOGHIILT- |
pom). Wamepsinoch yMeHbLICHHE COLEPXKaHHS KJacTepoB B!
Nyuke B 3aBHCHMOCTH OT JUIHHH BOJHE BO3GYXjalouiero,
JIa3epHOrO H3JYYeHHS. B cayyae_ Na; naGmoaanoce 6 wupo-



4ou

KHX TIGJAOC OTHECEHHBLIX HAa OCHOBAHHH Ppe3yJbTaTOB HEIM-,
nupuy. pacyeros (f/ Chem. Phys. Lett.— 1990.— 166.—
C. 32) k nepexomaM H3 cocrosinns 'Ag (pomGHu4. CTPyK-
Typa MoJiekyJ) B cocrosnus: 1'Bs, (MaKcHMYM TNOJOCH
npu 755 M, ceuenne 0,25 A?); 1B3, (685 nm, 3,39 A?);
2!B;, (640 uM, 0,31°A2); 1'B,, (570 um, 037 A?);
2By (495 mM, 2,99 A?); 2'B;, (445 mm, 1,17 A2
B cnektpe Nag HaGmopnancs OAHH HHTEHCHBHHIT NEpexXox
¢ MaxkciMymoM 490 HM M palee HEH3BECTHHE JOMOJHHT.’
caaGeie mosock 740 nm u 600 nm (maeuo). ITonoca 490 um
HHTEPNpeTHPOBaHa B paMKax MoaugHuHp. Teophn Mu, Kak
OCLUMJIAUMH NOBEpXH. MJa3MH kaacTepa. B kau-Be anbrep-!
HATHBHOTO MOAXOAA K HHTEpPNpeTauHH YMOMsHYTO MPHOJH-

JKeHHe 3aBHCALIei OT BpeMEHH JOKanbHOM IOTHOCTH. |
N B ~ _B. M. Kos6a
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" "115: 263824x Electronic structure and stability of small sodium
clusters. Chen, J.; Brink, D. M.; Wille, L. 1", (Dep. Theor. Phys.,
Oxford Univ., Oxford, UK OX1 3NP). Aater. Res. Soc. Symp. Proc.: .

_ﬂz,z_ /V 1991, 206(Clusters Cluster-Assem. Mater.), 139-44 (Eng). The'
ﬁ"’ ' ) structural and electronic properties of small sodium clusters (Nax, V|

i

= 2-14) are investigated. The electronic cnergy levels are caled.!

within the tight-binding model based on a one-level, Hubbard

Hamiltonian, with transfcrable iinteraction parameters. The ground-state

energy minimization is accomplished by means of the simulated

anncaling method in order to avoid local min. The resulting cluster.

radii, symmetries, magic nos. and ionization potentiais compare very

M / @ well with expt. and with other, more elaborate, theories.  ‘T'he
/ structures are close-packed but do not necessarily maximize the local

S recordination.  Since the simulated annealing alorithm corresponds
/ /4 [Z[J/ to a random walk on the potential encrgy hypersurface, information
- 4 4 “é(nbout low-lying local min., saddle-points and phase transiormations
may be obtained as well. In particular, evidence is presented for the

presence of relatively well-defined and distinct melting and freezing.

temps. in small sodium clusters. o e s g st 1

| N
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116: 466457 Tonization energies ¢f codium cluoters containing i’
up to 22,000 stoms. Goehlich, H; Lange, T., Bergmann, T;
Naseher, U.; - Martin, ‘T. P. (Max-Planck-Inst. l"estkoerperforsch,i
W-7000 Stuttgart, 80 Germany). Chem. Phys. Lett.. 1991, 187(1-2),
67-72 (Eng). Recently it has been shown that the mass spectra of .
sodium clusters show evidence for magic nos. up to 22,000 atoms.
The autrhors measured the ionization potential of large - sodium |
clusters. The magic.nos. obsd._ earlier are caused by an increese in |
the ionization energy-each .time a geometric shell of atoms is !

complgt_e‘d.._ e B E
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KH?:MOZU& Tonization cnergics and stabilities of sodiixrﬁ;
fusters (Nas, n < 25): ‘shell structure from measurements on |
cold clusters. Homer, M. L.; Persson, J. L.; Henea, E. C.: |
Whetten, R. L. (Dep. Chem. Biochem., Univ. California, Los
Angeles, CA 90024 USA). Z. Phys. D:  At., Mol. Clusters 1991, ;
22(1), 441-7  (Eng). The stability patterns found in alkali at. |
ciusters, and their explanation in terms of electronic and structural |
factors have been controversial for some time. Generation of very !
cold Naa clusters in a novel source, and use of a special photoion |
normaslization method resolve the remaining questions by allowing |
recise detn. of photoionization thresholds.  This is demonstrated :
ere for several sizes in the 7 < n < 26 range, where in two crucial |
cases the interpretations of earlier ionization threshold measurements
on oven-beam clusters (M. Kappes. et al., 1986) disagreed with the!
explanation of the obsd. stability pattern. Combining the new values
with the charged—~luster fragmentation energies of C. Brechignac, et!
al., (1989) yields neutral cluster fragmentation energies that:
successfully account for the fimious “magic-no.® ledges (\W. D.|
Knixht, et al, 1984 Our measurements offer decisive support for
the applicability of the spherical/spheroidal electronic shell-model to
smaller Naa clusters, even’in their low-temp. form.




M /997

T p < y’ . .
]Z'-—// _ 0} © 115: 99728w Stability of isomeric sodium (Naa) clusters.
Lopez, M. J.; Iniguez, M. P.; Alonso, J. A. (Dep. Fis. Teor. Fis. At.

Mol. Nucl,, Univ. Valladolid, Valladolid, Spain E-47011). Z. Phys.
D: At., Mol. Clusters 1991, 19(1-4), 141-3 (Eng). A method,'
which combines d.-functional theory and the use of pseudopotentials,
is applied to obtain ground-state and low-lying metastable geometries
of Nan clusters (7 < n < 40). The large variation in the magnitude of;

nergy gaps between isomers suggests that the melting temp. is not al

[:m MZL/Z/MM :imple monotonous function of size. A detailed study of the!

differences between electronically stabilized (n = 8, 20, 40) and’
,¢ﬂm structurally stabilized {n = 13) clusters suggests some clues to
/ understangf the intriguing behavior of Naia. S !

CA1991, 1S, w/0
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115: 792975 Structural and electronic properties of sodiumi
microclusters (o = 2-20) at low and high temperatures: new,

insights from ab-initio molocular-dynamics studic.. Roethlisberger,’
Ursula (Inst. Inorg. Phys. Anal. Chem., Univ. Bern, 3000 Bern,
Switz.). J. Chem. Phys. - 1991, 94(12, Pt. 1), 8129-51 (Eng).;
Extensive computer simulations are presented of several Na microclusters,!
using the Car-Parrinello method (unified d.-functional theory andi
mol. dynamics). Dynamical simulated annealing strategies are|
adopted in the search for low-energy min. of the potential energy;
surface. A detailed anal. of the results for both structural and,
electronic properties at 0-600 K is carried out, which allows for the'
first time to gain insight into the structural "growth® pattern, the'
extent of the validity of (spherical, spheroidal, and ellipsoidal)'
jellium models, and the effects of temp. In particular, new and
unforseen structures are discovered for n = 10, 13, 18, and 20. The
const. presence is emphasized of arrangements with local pentagonal ;
symmetry for the low-energy isomers as well as the similarity of the;
structural pattern with that of Lennard-Jones systems. Shape
transformations with increasing temp. are obsd., “rigidity" and
"nonrigidity" of the individual clusters examd., and the presence of |
distinct_isomers is identificd for the_smaller_ones. _Closinz of'!

0.A-198i, 1S, v §




electronic shells is confirmed for Nas and Naz and-to a minor extent
only-for Nais. Hybridization of cluster states of different angular
momenta, which represents a deviation from the spherical shell’
model, is discovered in several cases and discussed in detail, also in
correspondence with the presence of anisotropy of the electrcnic
potential. In most cases, this hybridization is o%sd. to increase with
Increasing temp., in parallel with the increase of the eccentricity of
the cluster shape. In spite of the relatively high at. mobility, the’
results do not support a spherical liq.—droplet picture for the at.'
distribution. _ _ T c5

-
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/ 117: 76789u Quantum molecular interpretation ot tue ahsorption
spectra of sodium pentamer, hcxamcr.\nnd'hcptnmcr. clusters.’
Bonacic-Koutecky, V.;  Pittner, J.: Scheuch, C.: Guest, M. F.;
Koutecky, J. (Inst. Phys. Theor. Chem., Freie Univ. Berlin, 1000,
Berlin, 33 Germany). J. Chem. Phys. 1992, 96(11), 7938-58 (Eng).'
The conﬁ;:uration-in\temc(ion study of the excited states of the,
most-stable structures of Nas, Nas, and Na: clusters employing ab
initio effective—core potential cor. by the core polarization potential.
predicts spectroscopic patterns which are in good agreement with the!
measured depletion spectra. A comparison of the transition energies'
and the oscillator strengths with the exptl. data makes possible!
tentative structural assigcnments. Planar Nas and Nas structures and
the three—dimensional pentagonal bi yramid for Nus appear x'csponsible1
for the recorded spectra. The full agreement between theory and
expt. is present for Nas and Na:. The measured cross sections and
caled. oscillator strengths for Nas compare better for lower transition
energies than for higher ones. A many-electron description of the
excited states of Nas, Nas, and Na: vields a complete quantum mol.
interpretation of the absorption spectra. From a com?arisoh of the,
exptl. and theor. reseits the conclusion has been drawn that a
gansi(ion from planarity to the three dimensionality takes place for;

arn . '



116: 136555y Phase transiticns in sedium (Nar-Nas) microclu=
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aters, - Bulgac, Aurel; Kusnezov, Dimitri (Dep. Phys. Astron.,
Michigan State Univ., East Lansing, MI 48824-1321 UgA). Phys.,
Rev. B: Condens. Matter 1992, 45(5), 1988-97 (Eng). We present
a wide range of properties of .Nar~Nas microclusters detd. in the'
framework dynamics was treated by means of an effective many-body,

otential, uses previously for clusters, surface, and bulk properties. |

e have computed rotational, vibrational, and potential energies and .
corresponding sp. heats, momenta of inertia, shapes parameters, and!
bond lengths of the Na microclusters over a wide range of temps.,
from 25 t0:1500 K. We have detd. that sodium microclusters |
undergo two "phase transitions', one around 100 K from a crystal to!
a glassy or molten state, and a second on around 800 K, to'a fluid |
state of the cluster. At low temps. Na microclusters are essentially -
incompressible; but relatively easy to deform. At high tempa. Na !
clusters become extremely soft, and evapn. of atoms sets in. :

@A 1992, K v /.
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Fepsuic
= 118: 176227y lonization energies”of large! sodivm clusters:
rdirect evidence for atomic shell structure. (icenlich, H; Lange,
T.. Bergmann, T.; Naeher, U; Marriz, T. P. (Max-Planck-Inst.|
Festkoerperforsch., 7000 Stuttgest, 80 Germany'. NATO AS/ Ser.,,
Ser. C 1992, 374(Phys. Chem. Finite Syst.: Clizsters Cryst., Vol. 1),
581-6 (Eng). Recertly it was shown that the mess spectra of sodium!
.clusters show ovidence for magic nos. up to 2000 atoms. Ia the;
precent investigation the authors have meastired the ionizatiopi
potential of large sedium clusters. The results :indicate that magic
(y) nos: obsd. earlier are caused by an increase in the ionization ener,;}-f

each time a georetric shell of atoms is completed;

c,A-'/%ﬁ,_/,LX, /)//3‘
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117: 76917) Sodium-cluster periodic system. Hansen, Klavs|

“iNiels Bohr Inst., Den). Dan. Kemi 1992, 73(2), 12-15 (Dan).’

The cluster formation was studied for the Na system using gas

S espansion and cooling. The cluster sizes were identified b mess,
ﬂ&llcww’ spectroscopy.  Nas, Nam, and Nawa have high stability whif; Nas,:
Nax, and Naa have low stability. A cube-root law was derived:

&47 ﬂftﬁi;’ﬂ\ wtich predicted the magic nes. for larger clusters.

A '~;:
O A 1998, [T p g
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11€: 91865p Thirtece-atom clusters: ethbnum geox etries, |
‘tructural transfor=ations, and trends in sodicm, x::a’nesu.::x.!
aluminum, and silicon. Reethlisherzer, Usstla: Andrecni. Wandag
Gianncozzi. Paclo  (Inst. Inorz., Ph\* Anil Chem. Uzis. .Be.‘a,
CH-3({) Bern. Switz). J. Chem. Phys. 1992, S, 12454
(Eng). The results are given of an extensive structural study of )v'.m.,
Mz, Al and St carried out with the Car-Parrinello methed.|
Several and mostly unforeseen noncrist. structures are dec:o'-e:"d 0 !
characterize the 10w portion of the potential ere = surface. | C
structures are shown either to correspond to ki ..—e..e--\' local ¢ =in f
or to be kighly unstable. The !ovwe‘.erx'\' structural pattern 2opeass
to change significantly from one element to the oth... \'\\Z. ic!

i

characteristics as well as trends are discussed.

'-

@ N ﬂy/; fil//z, 24/5
C.A. 195,16, v lo
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119: 56420¢ The electronic structure of small sodium clusters.
Wang, Fengi Wright, Neil; Von Nagy-Felscbuki, Ellak 1. (Dep.!
Chem., Ur.v. Newcastle, Callaghan, 2308 Australia). J. Cluster Sci...
1992, 3(2), 229-46 (Eng). Ab initio MO calcns. using the STO3-21G;
basis et has been carried out for the cluster series Na.*, Nan, and.

‘8.~ (where n = 2-7). The basis set is shown to be reliable:
compared with more extensive basis sets at the Hartree-Fock level.!
Thirty—one optimized structures are reported and discussed, many of |
which (esp. for the anions) have not been considered. he!
STO03-21G//ST03-21G calcns. suggest that for most of the species|
the optimum geometries are planar. In particular, the optimized !
structures for the anionic species should provide a starting point for[
more sophisticated Cl calens. '

T NE




147: 790302 Photodepletion probes of sodium pentamer, hexamer,/

and heptamer. Molecular dimensionality transition (2D —

3D)? Wang, C. R. Chris;. Pollack, Stuart: Dahlseid, Tina A.;!

Koretsky, Geoffrev M.; Kappes, Manfred M. (Dep. Chem.,!

Northwestern Univ., Evanston, IL 60208 USA). J. Chem. Phys.

1992, 96(11), 7931-7 (Eng). Photodepletion spectroscopy was used’

to obtain electronic absorption data for Nas, Nas. and Nas at 420-770'

nm. Measurements were rationalized using several models, ranging:

}‘/1_ KAZC/” /2, — from classical electrostatic to ab initio large-scale configuration-interaction'
A 0 -calan dAs i; previousl s:.iudics of Nay, N;u. ;nd Naxo, dclussicalé

4 PR Mie-Drude theory applied to appropriately dimensioned metal'
%Wﬂj&‘ﬂa@ droplets describes the gross but not a no. of fine-structure features of |
o , the spectra obsd. In contrast, ab initio large—scale configuration-interaction |
w LV'[/)/ a_‘ predictions of vertical electronic excitations from specific ground—state
/ , geometries can more fully account for the measurements. 'T heory-expt.’
comparison suggests that Nas is predominantly formed under the'

mol.-beam conditions in a planar or near~planar structure. in!

contrast, the spectrum obtained for Na: is consistent with a

_three—dimensional topol. ;

@'A'/ggﬁ//ﬁ{;/)/g o
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. localized in different parts of the cluster. These predictions are in

A2
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119: 258539m Ab initio predictions of optically allowed transitions
in sodium cluster (Nax). Nature of excitations and influence of
eometry. Bonacic-Koutecky, V.; Fantucci, P.; Fuchs, C; Gatti,
.; Pittner, J.; Polezzo, S. (Institut fuer Physikalische und
Theoretische Chemie, Freie Universitaet Berlin, Takustrasse 3,
D-14195 Berlin, Germany). Chem. Phys. Lett. 1993, 213(5-6), |
522-6 (Eni). An ab-initio investigation shows that the defomed:
section of the fcc. lattice for Nax with Tq symmetry gives rise to 3 |
intense transitions with differing oscillator strengths due to excitations :

agreement with the exptl. findings by 2-photon femtosecond
spectroscopy and the depletion technique. The study of different
structures for Nax reveals that the spectroscopic patterns strongly !
depend on the position of thenuelei., = _ 7
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119: 234504v Accurate numerical study of the stability o.’}

sodium (Nan)-cluster dimers. Engel, E.; Schinitt, U. R.; Luedde,!

H. J.: Toepfer, A: Wuest, E; Dreizler, H. M.; Knospe, O;

Schmidt, R.: Chattopadhyay, P. (Inst. Theor. Phys.. Univ.:

Frankfurt, 6000 Frankfurt/Main, 11 Germany). Phys. Rev. B:

Condens. Matter 1993,  48(3), 1862-9 (Eng).. The structure of.

EMA L7 a0 PPN (Nas)—cluster dimers is studied via soln. éf the Kohn-Sham!
LA ;,f.///‘//{/l,/-,/x[’u * equations for a two—center jellium model. Regults for the binding,
I J -~ ST energy of the dimer as a function of the interclyster sepn. as well as
[ /}j 7 (f,{’//'-/ . ‘the electronic correlation diafmm of the (Nais)2 f\stem are presented.
i al e Aa 607 —In contrast to previous results, the calens. indicate that the barrier.
Y oy ﬁff';'//’:;-/ which separates a local min. in the binding eneny at an intercluster:
I//E/Jf/[% - ETHA gepn. of about 15 a.u. from the aba. min., the u?ited Nass cluster, is!
— 5 I R,

ratheramall. .
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I 119: 147017v Time-resolved spectroscopy of sodium (Na,)
cluster fragmentation. Kuehlin%. H.; Kobe, K; Rutz, §.!
Schreiber, E.; Woeste, L. (Inst. Experimentalphys., Freie Uniy |
Berlin, 1000 Berlin, 33 Germany). Z. Phys. D: At., Mol. Cluster;!
1993, 26(1-4), 33-5 (Eng). Using picosecond pump and probe'
technique followed by mass-selective detection, the dynamics of!
excited states of cold Naas-3.s—clusters in a supersonic beam, excited'
at A = 422nm, was studied by time-resolved two-photon-ionizatiop'
expts. With frowing cluster size a monotonous decrease of the decay!

times is obsd. except in the case of Nar known to be a very sym_;
cluster. R " SR = e i

C.A- /993, 9 NY, 19 7017V
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the excited states.  The efficiency 0f the Metropolis Eroce.u is;
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119: 236892u Monte Carlo ab initio Bimulation of the nbsorplion}
spectrum of sodium tetramez. Potesu, Romuald: Maynau, Daniel;
Spiegelmann, Fernand (IRSAMC, Labdratoire de Physique Quantique
(URA 505 du CNRS), Universite Phul Sabatier, 118, route de'
Narbonne, 31062 Toulouse, Fr.). CHem. Phys. 1993, 175(2-3))
289-97 (Eng). The influence of the cfassical vibration of the nuclei’
on the visible absorption spectrum of the Naq cluster is investigated.|
The classical motion on the ground st tte potential energy surface at
a given temp. is obtained from a Metropolia Monte Carlo simulation.|
This dynamic process makes passible 4 theor. detn. of the widths of|
the structures in the absorption spectrd. The absorption spectrum is'

7 integrated from ab initio Cl calens. of excited states an oscillator,

strengths along the random trajectory. A first simulation was,
achieved at T = 150 K using an ab inifio CI detn. of the ground and;
improved with the use of an approx. fepresentation for the ground|
state. Simulations are performed for séveral tempa. T = 50, 150, and
500 K. The simulated spectra are discussed in relationship with the
exptl apectrum of Kappesetal. | 7 T
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» 121: 92424j Ab initio molecular dynamics study on the thermal |

stability of Nas microcluster. Tse, John S.; Klug, Dennis D.

(Steacie Institute Molecular Sciences, National Research Council of ;

Canada, Ottawa, ON Can. K1A OR6). J. Chem. Phys. 1994, 101(1),:

'473-5  (Eng). The. thermal stability of a Nas microcluster was|

modeled with the first-principles, quantum mol.~dynamics technique. |

Three distinct transitions were obsd., and characterized with the'

calen. of their phonon spectra. The results showed that a Nas cluster i

/ can exist in rigid, disordered, and liquidlike phases. These!
a% observations substantiate a previous classical mol.—~dynamics calen. |
m a;m&ﬂ )using an empirical potential. ) o -

C,A. 1994, 12/~ 8



/ - / I’ / 7L i '122: 115536j The 1T+ botent%al ene‘rgy curv.ea of the (Nais-Na)*
WA /9 1L 5 Sidis, V. (

JOMEAY. Y/
;&/t//é/"{i LA,
Aop- plod

C.A 1995 13,

jellium-cluster-ion system. Guissani, M.; idis, V. Lab!
Collisions At. Mol., Univ. Paris XI, 91405 Orsay, Fr.). J. Chem.
Phys. 1995, 102(3), 1288-94 (Eng). A prototypical description of
the (Naig-Na)* system is reported. The Na atom, in its ground and:
first two excited states, is treated by the one—electron pseudopotential!
method. The cluster is first described in the spherical jellium
background model (SBJM). A numerical Hartree-Fock approach is
used to calc. the electronic wave function of the cluster in its ground
state configuration. Singly excited Nais® states are obtained using an
improved virtual orbital technique to allow for the distortions of the
cluster electron cloud during the Nair-Na approach. The matrix of
the electronic Hamiltonian in a (diabatic) basis of projected valence
bond configuration stgte functions are detd. with an effective model
potential method. As a first model case, the (Naig~Na)+ system is
treated holding the isolated pos. background of the jellium cluster
unchanged. 'I‘lixa' description pertains to rapid displacements of the
atom relative to cluster. As a second case, the authors consider
distortion and reconstruction of the pos. background as the Nat-ion
core approaches and penetrates into the cluster core. The latter
description is appropriate for slow displacements of the atom relative
to the cluster. Potential energy curves are reported for the I+
states. . N —
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F: Na(n)+
P:3
185162. Hesmmipuuyeckoe H3yucHHE CTPYKTYPHBIX M ONTHYECKHX CBOJCTB
knacrepo Na[n]{+}. Hutepnperauna cnextpos [oTolucTowens npi HH3KHX
Temnepartypax. Ab initio predictions of structural and optical response properties of
Na[n]{+} clusters: Interpretation of depletion spectra at low temperature / Bonacic-
Koutecky V., Pittner J., Fuchs C., Fantucci P., Guest M. F., Koutecky J. // J. Chem.
_Phys. - 104, 4. - C. 1427-1440. - Aurn.




HCZ)MHIIPH‘{CCKHMH METOAAMH KBAHTOBOIT XHMHH PacCUHTAHBI paBHOBCCHblC‘

TCOMCTPHY. MApAMETPBI M 3HCPriH OCHOBHBIX H BO3OYKICHHBIX COCTOAHMI
knacrepos Na[n]{+} (n=2-9, 11, 21). Hcnons3oBano npubmikenne 3¢pdekTHBHOrO
noTenunana octopa. JIns npeacTaBieHis BUIEHTHBIX OpOHTANCii HCMOIB30BAHEI
Gasncel (4s3p/3s3p) 1 (4s3pld/3s3pld). Dnepritit INCKTPOHHEIX BO30YKaCHHT 1
COOTB-UME  CHAB  OCLUUUIATOPOB  BHIMHCIACHBI  MCTOZAaMM  KOHHrypau.
p3anMozeiicTaitg. Oco60¢ BHIMANIC YACACHO MOHCKY H30MCPHEIX KoH(HIypatutii.
DHCPriH BEPTHKANBHBIX JCKTPOHHBIX TCPEXOJO0B COMOCTABACHBI C OKCIMICPHM.
ZAHHBIMIT JUTA HH3KOTEMINEPATYPHBIX CMIEKTPOB (OTOHCTOLIEHHA.
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124: 129975e Ab initio predxctxons of structural and optical
response properties of Na,* clusters: interpretation of depletion
spectra at low temperature. Bonacic—Koutecky, V.; Pittner, J.;
Fuchs, C.; Fantucci, P.; Guest, M. F.; Koutecky, J. (Walther—l\emst—
Inst. Phys Theor. Chem., Humboldt—Umv Berlin, D-10117 Berlin,
Germany). J. Chem. Phys. 1996, 104(4), 1427-40 (Eng). We show that
a companson of the depletxon spectra of Na,,’ (n= 2 9, 11 ,21) clusters

recorded at low temp. and optically allowed transitions detd. for the |
stable structures using ab initio methods accounting for electron correla-
tion allows the assignment of the cluster geometry to the measured
features. Due to the large mobility of atoms in alkali metal clusters, the
influence of temp. on structural and electronic properties is significant.
The lowering the temp. reveals new spectroscopic features which are
structure dependent. Optical response properties of small cationic Na,*
clusters are characterized by rich mol.—like spectroscopic patterns, also
with increasing size, and differ substantially from those found for neutral
clusters. It has been clearly demonstrated that not only the no. of valence
electrons but its mutual interplay with the geometric propemes det.
opucal response features. i o — e

e 0./956, Y NIO
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124: 242840v Analysis of the odd-even alternation in simplcl
metal clusters. Groenbeck, H.; Rosen, A. (Dep. Physics, Groeteborgi
Univ., S-412 96 Goeteborg, Swed.). Z. Phys. D: At., Mol. Clusters 1996,
36(2), 153-7 (Eng). A set of MO-LCAO calens. within the LSDA formal- J
ism was performed for the anal. of the odd-even alternation in simple |
metal clusters. Electronic properties, including ionization potentials and |
partial d. of states analyses were evaluated for clusters of Na, K, Cu,
and Ag ranging from 2—9 atoms, The present study focus on the differ-
ences in magnitude of the odd—even alternation, which is attributed !o\
the electronic level sepn. close to the Fermi level of the clusters. For the |
coinage metals, the hybridization between s, d, and p states is shown to |
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/2 a‘/} :2(:128: 93408p ‘'Theoretical investigation ot neutral, anionic and !
;.cationic states of Na microclusters. Szaniszlo,J.; Tamassy—Lentei, !

/ A ,\+ t:I. (Institute Theoretical Physics, Kossuth Lajos University, H—4010 De-|
/ ﬂﬁ brecen, Hung.). Acta Phys. Chim. Debrecina 1996, 31, 67-74 (Eng),'

b
1 '.Koss‘uth Lajos Tudomanyegyetem Konyvtaranak. The structure and;
“sstability of the small neutral, anionic, and cationic sodium microclusters;

iwere investigated in the ground state using the ab initio FSGO method.|

m‘:[’ . * The Na,~ neg. charged systems proved to be linear; the Na, neutral and,
‘_ﬂhe Na,* cationic clusters (n = 1-4) are planar. All of the systems:

'/ ﬂ ) e /" idiscussed at present are predicted to be electronically and geometrically;
(VLT Jistable. Calens. were performed for the atomization energy and the dis-'l
! socn. energies of the clusters. . .-
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1725, 34909p Isomers and Transition States of the Na.* Ciusters. |
Ab Inicio Studies of Geometries r.nd Absorption Spectra. Mishima,’
Wzaji; Yamashita, Koichi; Bandrauk, Andre (Department of Applled"
Chemistry Graduate School of Engineering, University cf Tokyo, Tokya:!
Japan 113). J. Phys. Chem. A 1998, 102(18), 3157-3161 (Eng), Amen-

can Chemical Society. Stable isomers, trammon states. and their pho—
toabsorption spectra for the Nay* cluster are detd. by ab initio MRCI
.calens. Three stable geometries of symmetry Cay, D2y, and Dyq and 2!
transition states of symmetry C, and C; are identified. The D,4 configu-
ration is a new geometry not prevxously obtained in ab initio calens.
The photoabsorption spectra of the 3 isomers and the transition states,
are used to interpret exptl. absorption data. Dissocn. dynamxcs and.
possxble laser control of isomer populations are discussed in terms of the
electronic states of the cluster. . .

A //Wf;l 29, 75
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129: 45542b Melting and Octupole Deformation of Na,. Ryt-
konen, A.; Hakkinen, H.; Manninen, M. (Department of Physics,
University of Jyvaskyla, P.O. Box 35, FIN—-40351 Jyvaskyla, Finland). .
Phys. Rev. Lett. 1998, 80(18), 3940-3943 (Eng), American Physical '
Society. The dynamics and electronic structure of the magic Na,o cluster | .
are studied as a function of temp. using an ab initio mol. dynamics |
method. Na,, is found to undergo a structural transition which can be ;
identified as meltmg by traditional indicators. Melting transition was |
obsd. in the region 300—350 K with a latent heat of melting of 11 meV/ ,
atom, which is 42% of the bulk value. Octupole deformation is the '
dominating type of multipole deformations in the temp. range studied
(150-550 K). The stability of the deformation type is indicated by the -

_persistently large HOMO-LUMO gap, both in the solid and liq. phases. ;

/n foo U ©
P-A- /9%7/ 129N



(.

/ /W//

iz

129: 153395q Properties of sodium clusters. Zhang, Fenshou; Ge,
Lingxiao (Institute of Modern Physics, Chinese Academy of Sciences,
‘ Lanzhou, Peop. Rep. China 730000). Yuanzihe Wuli Pinglun 1998, 15(1),
38-42 (Ch), Yuanzihe Wuli Pinglun Bianjibu. Based on tight—binding
mol. dynamics, the structural, thermodn., and collision properties are
systematically studied for Na,. Present calcns. are successful in repro-
ducing some of the exptl. data and agree very well with some other ab

initio calens. We also investigate the transition from solid—-like phase !

to lig.—like phase with increasing temp. for this finite system and the !

stability of dimer (Na,), formgd in cluster collisions. -
P
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130: 173282z Comparison between 2D and 3D structures of Nag.
ang, Fengshou; Wang, Feng (Institute Modern Physics, Academia

/gihnica, Lanzhou, Peop. Rep. China 730000). Yuanzi Yu Fenzi Wuli Xue-
bao 1998, 15(4), 497—-500 (Ch), Yuanzi Yu Fenzi Wuli Xuebao Bianjibu.
'I‘he structural pmpertlcs for the two lowesl cnorgy structures of t.hc Na‘

one is 3D structure with C,, symmetry) are studied using tight—binding
mol. dynamics. The vibrational frequencies of these two structures are;
M [ caled. by diagonalization of the Hessian matrix and by using the Fourier|

0//),% _/ ﬁ/ isomers (the first one is 2D structure with Dy, symmetry and the sccond )'

transform of velocity auto—correlation function from the trajectories of’

ﬂ 7 the distance dependent tight—binding mol. dynamics. Although they|
ﬁ W have almost the same energy, they have very different eigenfrequencies!
which correspond to the different structures.

[A/9%9, /%0, W5
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P: 3
132:98415 Electronic states of neutral and ionized
alkali clusters calcul on one-particle models.
Tamura, A. Department of Electronic
EngineefIﬁET‘Saitama Institute of Technology Saitama i
'369-0293, Japan Eur. Phys. J. D, 9(1-4), 249-25ﬂ
(English) 1999 We propose a one-electron potential,
having a V-shaped valley at the surface, for an alkali
cluster.  The energy levels calcd. by a perturbatil

F: Nan+ i
|
{
]

C. A R2608, /32 '



method agree with those caled. by a d. functional
method. From -those ene 1levels, we derive the sum of
one-particle energies and clarify its correspondence to
the total energy per atom. Three-fourths of the summed
levels per atom agree with an oscillatory part of the
total energy per at adding another perturbation
potential, we obtain the size dependence of t ionization:
energy, which agrees with measured data and the data
calcd. by functional method 1nclud1ng self-interaction
correction._
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F: Nan+

P:r3£g31:65159 Optical spectra and their moments
fo sodium clusters, Nan+, with 3 .ltoreq. n
.ltoreq. 64. Schmidt, M.; Haberland, H. (Fakultat
fur Physik, Universitat Freiburg, Freiburg D-79104,
Germany). Eur. Phys. J. D, 6(1), 109-118 (English)
1999 Photoabsorption cross sections for all Na
cluster 4ions, Nan+, with n .ltoreq. 64, were
measured at a temp. of ~105 K. The size dependence
of the peak positions and widths is discussed.
Triaxial deformations are unequivocally obsd. The
moments of the optical response are calcd. from the !
data and their size dependence discussed. The {
width of the plasmon peak is not understood.
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F: Nan g
P: 3 .7
133:313932 Ab initio calculations for structure and|
temperature effects on the polarizabilities of Nan:
(n.ltoreq.20) clusters. Kronik, Leeor; Vasiliev,,

Igor; Chelikowsky, James R. Department of Chemical;
Engineering and Materials Science, = ‘University of
Minnesota, and Minnesota  Supercomputing Institute’

Minneapolis, MN 55455, USA Phys. Rev. B:
Condens. Matter Mater. Phys., 62(15), 9992-9995,
(English) 2000. We present a rigorous, ab initio:

theor. calcn. of the dependence of Nan _ Cluster;

2660



polarizability on cluster size (n.ltoreq.20) obtained by
combining ab initio pseudopotentials with a gradient-
cor. d. functional. Using mol. dynamics, we find that:~
for clusters as small as 9 atoms, a multitude of
degenerate isomers exists even at T=0. By calcg. the.
polarizability of these isomers, we reproduce the
generally decreasing nature of the measured
polarizability curve, as well as its dips at "magic"
nos. corresponding to closed electronic shells. The
effect of a finite temp. on the cluster structure
suffices to account for most of the quant. discrepancy'
_between theory and expt. =~ : ‘
1
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F: Nan

P: 3

133:64274 A distance dependent tight-binding
molecular dynamics model to collision and
thermodynamical properties of Nan. Zhang, Fenq;_i

Shou; Wang, Feng; Suraud, Eric; Glowinski, Roland
Center of Theoretical Nuclear Physi National
Laboratory of Heavy Ion Lanzhou 730000, Peop.
Rep. China Prog. Theor. Phys. Suppl.,
138 (Computational Physics and Related Topics), 72-
77 (English) 2000 A - distance dependent tight-
binding mol. dynamics model is introduced. I
applications in studying cluster collisions and |
finite temp. properties o are provided. !
O i e RS D oiCoas |




L8607

F: (Na9)2 !
P: 3 3 !
133:125538 Cluster dimer (Na9g)2 formation in}
cluster-cluster collisions. Zhang, Feng-Shou; Wang, |
Feng; Zhu, Zhi-Yuan; Ke, Xue-Zhi Center Ofr

Theoretical Nuclear Physics, National Laboratory of

Heavy Ion Accelerator Lanzhou 730000, Peop. Rep. China
Yuanzi Yu Fenzi Wuli Xuebao, 17(2), 261-265

{Chinese) 2000. By using tight-binding mol.




dynamics simulations for head-on collisions, wef
find some evidences of the structure of (Na9)2:
cluster dimers from the dynamical point of view.
The (Nag9)2 cluster dimer may exist as an !
intermediate state which decays to a compact |
structure. Based on a technique called "f'harpi
cooling", a stable cluster dimer (Na9)2 is formed
at 18 K, whose eigenmode frequencies are obtained !
with Fourier transform of the velocity auto-
correlation function.
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-135: 262534d Ab initio structures and polarizabilities of sodium
clusters. Kronik, Leeor;  Vasiliev, Igor; Jain, Manish; Chelikowsky;
James R. (ﬁepartment of Chemical Engineering and Materials Science,
and Minnesota Supercomputing Institute, University of Minnesota, Min-
neapolis, MN 55455 USA). "J. Chem. Phys. 2001, 115(9), 4322-4332
(Eng), American Institute of Physics. We present quant: ab initio cal-
cns. for Na cluster structures and polarizabilities, for all cluster sizes up
to 20 atoms. Our calcns. are performed by combining an ab initio core—
cor. pseudopotential and a gradient—cor. d. functional within a real space
approach. We find the cluster bonding to be very floppy and catalog a
host of low—energy quasi—degenerate isomers for all second=decade
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clusters. The existence of these isomers results in a band of polarizabil- !
ity values for'each cluster size even at zero temp. This eliminates any {
finer structure in the polarizability curve. We further show that the |
exptl. polarizability values are consistently underestimated by calcns. at |
zero temp. By computing the effects of structure expansion and distor- |
tion due to a finite temp. we arrive at a quant. agreement between i
_théory and expt.. . 2 -
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