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91: 146236g Use of XaSW calculations for paramectrizing
the CNDO method for the heavier elements. II. Tests for
the elements aluminum to sulfur, Head, J. D.; Mitchell, K.
A. R. (Dep. Chem., Univ. British Columbia, Vancouver, BC Can.
V6T 1W5). Can. J. Chem. 1979, 57(14), 1826-38 (Eng).
In Part I (1978) authors used results from the Xa scattered wave
(XaSW) method for guiding the parametrisation of the CNDO
(CNDO) method for clusters of Ag, and proposed the extension
of this approach to other heavier-elements for which CNDO
schemes are not well developed. This approach is tested for the-
elements Al to S for which more information is available. XaSW
calcns. were made for the mol. clusters Als, SisHiz, and Py, and
comparisons made with expt. and with ofRer calcns,” The charge
distributions and transition-state energies, along with information
obtained previously for Sg by D.R. Salahub et al., (1977) were
used to derive new parameters (designated CNDO/HM) for the
elements Al to S essentially following the é)roce(_iure in Part I,
Calcns. using these parameters were tested against an XaSW
calen. made here for an Al cluster (which simulates the (111)
surface of Al), and against other calcns. made previously for Pg,

P4S3, SiH4, PH3, H2S, and SO2. Comparisons are also made With™

fesults from the CNDO/2 scheme. Genemll& the CNDO/HM
procedure scems at lcast as successful as CNDO/2. -
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- 1 B8.  Hcnoas3osanne Xo-PB-pacueros aas napamer-
pusauun meropa TIIAN npumenntensns’ K= TSAXKEJABIM
Baementam. 11 Ko_nrgo.nbuue PacyeTbl AAA 3NEMEHTOB OT
@MOMHHHS 1o ceprl.. ead. J. D, Mitchell K. A. R
o S20 foa “"“-*—-‘-, -
Use of X«SW calculations for parametrising .the CNDO
method for the heavier clements. II. Tests for the ele-
ments aluminium to sulphur, «Can. J. Chem.», 1979, 57,
Ne 14, 1826—1838 (aur..) R
Ha ocuoBe .pacyeToB 3JICKTPOHHOrO CTPOGHHS psiia Mo-
JIEKyJl M .KJacTepoB, comepxauux.atoMmbl Al, Si, R n S
metogom CCII-Xa paccesiinnix Boan (Xa-PB) mnposege-
Ha napamerpusauus meroxa ITITAIT ans 3THX 3JeMEHTOB.
Pacyetst Xa-PB kaactepoB Alz, Aly, SisHiz n Py Buimoa-
HEHBl B paMKaX MOACIHH TCPEKPHIBAIOINXCA ~— aTOMHBIX
chep. HOast MoJeKyJsl HCIOJb30BaHbLl JaHHbIC TNpOBe-
nennoro paunee Xo-PB-pacuera. 3apsajoBbie pacnpejese-
HHSL H 3HCPrHH HOHHM3auUHH BajeutHelX MO, paccuntanubie
metogoM Xo-PB B npuHOMHMXKEHHH TNEPEXOAHOro COCTOM-
HHSl, HCMOJIB30BAHLI JJIsl MOJYYCHHS HOBBIX IapaMeTpon
merona INITAIT B pamkax MeToAa rnapaMeTpH3alHH, Npen-,

Ci Ma £775404




. JIOKCHHOrO' ;- 1HcC ‘aBTopaMi («Mol. Phys.», 1978, 35,:
1681). C ncmosb3oBaHMeM HOBBIX. MAPaMETPOB. METOLOM .
IIIAI, a takxke cranmaprtueix meromoM ITIRAIN/2, pacq

| CUHTAHO 3JCKTPOHHOE CTPOCHHE MOJCKYJ Ps, "P4Ss SiHy,)
PHj;, HeS 1 SO;. INoayuentnie pesyabTaThl CONOCTABJCHD! |

(C AaniibiMit pacyetos Meromom Xa-PB. Ananua nosyyen- |
HBIX PC3YJbTATOB MO3BOJHJ CHAEIaTh. BLIBOJA O TOM, UTO|
AN NMPOCTHIX MOJICKYJ, cojepkaumux artoms Al, Si, P u,

'S 1t aneMCHTH MEpBOro NMepHOMA, HOBAas MapaMeTPH3ALMA
NPHBOANT K pE3yJbTaTaM, He XYXe, HYeM CTaHAapTHas |
cxema IIMTATI/2. Oast coeamnenuit 3neMeHTOB 3-TO MNepHO- |

Aa B paMKax MOAHGHUHPOBAHHOrO Ha OCHOBE Xa-PB-pac-)'

uetoB Mertoaa ITITAIT MOXHO MOJMYYHTb pe3yJbTaThbl, JIydy-

uIe COrJIaCyrouIHeCss € SKCNEePHMEHTOM H Jp. TCOp. pacue-!

TaMi, YcM JaHHble pacyetoB Meromom  IITTATI/2.

e e . A. Tonoas;
eTy
THI
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{, 1 J1147.  Juepruu cBA3M 3JEKTPOHOB OCTOBA B TEOPHH

0&;? CaMOCOrIacOBAHHbIX MOJIEKYJASAPHBIX OpOHTaell ¢ MCMOAb3O-
Y -

o BaHHeM KOMOHHAUMit JCKTPOHOB M3 060/I0MEK  peasbHHX

aTOMOB H BaJCHTHBLIX "3JICKTPOHOB MO CJABHBIX ATOMOB.
Core-clectron binding energies from self-consistent field
molecular orbital theory using a mixture of all-electron
real atoms and valence-clectron model atoms. Quinn
Charles M, Schwartz Maurice E. «J. Chem.
Phys.», 1981, 74, Ne 9, 5181—5185 (aur.1.)

s Onucan Metox pacyeTa 3SHEPrHil CBS3H 3MEKTPOHOB Oc-
é} © ToBa aas mosexya Als, Aly, AINO u OAl;. B xauecrge

pacueTHOro MetoAa NpHMAsIcT  MonuGHIIPUBaNILIT Me-
toa CCIT MO JIKAO c ucnonb3oBanueM rayccoBmX ar.
@ op6utajeit. TaGanunulit MaTepnasa paGoTh COMEPIKHT YH-
CJCHHBIE 3HAUCHHsT SHCPIHiT CBSI3W JAS HEKOTOPHX MO,

a paccMatpuBaeMblX Mosiekya. Jlns Al npuseacnst mapamer-
. pPbl MOJIEIBHOrO NOTEHWHANad, a TaKxke 'ra6ym|poaauu2

7’:5 ; 3HAYCHHA KO3(. PAa3JIoKCHHS "Ga3HCHBIX (YHKIHIL.
S — SR B. T. INanbunkos

o 1984, /8, N/
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1 519. Duepruu CBA3H OCTOBHBIX 3JEKTPOHOB B TEOPHH
MOJICKYJSIDHLIX OpOMTaJelt CaMOCOrJIacoBaHuoro moas ¢
_MCMOJb30BAHHEM pPealibHbIX aTOMOB CO BCEMH 3JIEKTPOHAMH
M MOJENbHHIX ATOMOB C BaJEHTHBIMH 3JEKTpOHaMH. Qu -
inn Charles M, Schwartz Maurice E. Core-
electron binding energies from. seclf-consistent field.

Ll molecular orbital theory using a mixture of all-electron
real atoms and valence-electron model atoms.: «J. Chem.

CJ Phys.», 1981; 74, Ne 9, 5181—5185 (aura.) i i
b&f(’(‘ Paspa6oran Bapuant Meroga CCII MO JIKAO, ncrnoss-

sytouyiit npu6anzKenHe MOLEJBHOrO MOTCHUMAJAA ANA Of-
HHX aTOMOB B' CHCTEME H paccMaTpPHBAIOLIHIl = OCTaJbHble
aTOMEI NPH MOJIHOM. yyeTe HX 3JeKTpoHoB. [las Tex aTtomos,
B K-pbIX 11€OGXOJIMO 3HATh 3HEPrilH CBS3H OCTOBHBIX 3JIEKT-
POHOB, HCMOJB3YIOTCS PeajibHble 3apsAAbl sACP H COOTB-Liie
MHOro32/1cKTpoHHble Ga3uchl. JJs OCTalblUBIX aTOMOB BBO-
g ‘IATCS PeAyUIpOBaHNble 3apsAbl silep, MOAEJbHLI noTen-
1HaJ, ONMHCHIBAOLLMIl B3aHMOAEHCTBIE BAaJEHTHLIX 3JIEKTPO-
HOB C OCTOBOM, N BaJsienTHble Gasnchl. Ha npumepe mosme-

X.198%, 1586 y/. HEHO




Kyabt_Aly HCC/ICNOBAHBI npHOANIKEHHS: YUeT BCEX S/ICKT-
POHOB, 1" aTOM peasibHbli — 2 aTOM MOAEJbHBI I 2 MOZE/b-
HBIX aToMa. JINsl KaXK[Oil H3 pacCMOTPEHHBIX MOAEMEN HC-:
CJICZ0BaJaCh 3aBHCHMOCTH BLIYHCJAAGMBIX BEJHYHH OT 6a3H- '
.coB. [loxasano, 4To pe3ysbTaThl BceX 3 MOJEJBHHX pacue- |
TOB XOpOLIO COrJacyloTcsi Mexay co6oii. Ha npxmepax//,
pacyeToB 3HEPrHil CBSA3H OCTOBHBIX 3JEKTPOHOB OTHOCHT.! !
NOTHLIX 3HCPTHI I ApP. MOJICK. XapaKTepPHCTHK Moaekya Al
i AINO, npoBeJCHHBIX C yYeTOM BCeX 3JICKTPOHOB I

CMeII2KRHOM NPHOJHIKEHHH, II0Ka3aHO, YTO KOMOHHALHS
peanbHbIX aTOMOB H MOZLCJbHBIX aTOMOB C BaJEHTHBIMH
anektponami B Meroxe CCIT MO JIKAO mnosBoasieT npa-
BHJbHO OMiicaTh H3MEHEHHE  OTHOCHT. IOJIHBIX 3HEpriii,
opGuTtanapHoil anepriun MO, 3acemennoctH MO u 3sueprin
HOHH3aUMH OCTOBHBIX YpOBHeil, BKJoyas peJakcal. 3¢-i
_(exThl. , . H. A. Tomoas:
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97: 133859m Generation of continuous beams of refractory
metal clusters. Riley, S. J.; Parks, E. K;; Mao, C. R.; Pobo,
L. G.; Wexler, S. (Chem. Div., Argonne Natl. Lab., Argonne, IL
60439 USA). J. Phys. Chem. 1982, 86(20), 3911-13° (Eng).
Genetation of continuous beams of clusters of refractory metals
by a thermal quench flow source is described. The source
consists of a high-temp. (up to 2000°) oven for metal vaporization
and a lig.-nitrogen—cooled quench cell for condensation and
xluster growth. Various flow gases are used to vary the
distribution of clusters produced. The operatinn of the source
and the characterization of cluster beams of Al, Cr, Ni, Cu, andl
Ag are discussed. | . Lo icnti......-- S
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105: 197 412h Electrvaie structure and bonding -in clusters?

theoretical studies. Hermann, K.; Hass, H. -1 Bagus, P, S, (Inst

ﬂ :5_ g /‘; Theor. Phys., Tech. Univ. Clausthal, Clausthal/{tcetiingen, Fed. Rep.
) /7 Ger.). Z. Phys. D: At., Mol. Clusters 1986, 3(2-3), 159-66 (Eug).

The electronic structure was studied of small AL, n = 5, 9, 13!

clusters with bulk zeometry by using the ab initio Hartree=Fock-LCAD,

method. The cluster ground states have always multiplicity higher

than the lowest possible value. However, the energy difference

between ground and lowest low spin state decreases with increasing

u R c/ ) cluster size. The encrgy range of the 3\1,: clustc( valence’ levels i
M 5% comparable with the width of the vecupied part of the' 3 sp band in
bultk Al. The different binding mechanisms that arise w{))cn a Co

W . Mnml. interacts with Ala clusters in different coordination sites ar
‘ﬁ% analyzed in detail with the constrained space orbital variation
(CSOV) method. Electrostatic and polarization contributions to th:

interaction are important. Amang charge transfer (donaticns

/mw W contributions = electron transfer fram Al to CO corresponding to «
/' backbonding is energetically more aportant than ¢ clectron lr;ms:'er:

from CO to Alx characterizing the o bond. I

C-A-1986, /o5, v I
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- 1056: 30400j “Structural, electronic, and chemisorption properties.
of small aluminum clusters. U oton, I, H. (Corp. Res.~Sei. Lab.,
Exxon Res. and Eng. Co., Annanc ale, NJ 08801 USA). Phys. Rev.
Lett. 1986, 56(20), 2168-71 (Eng). The results of totnl~encrgy,
calens. for optimized structures of. Al, (n = 2-6) and Al.H; are
presented, in which properties are at variance with the predictions of

, 5 the electronic-shell. tuo el. Thene differences are understood by the
0 %M%ﬂ/ introduction of at. potentials us perturbation on the shell model,
c

lonizution energies (6.8+G.6 ¢V) and electron affinitics (0.1-2.1 eV)
are mostly larger than for an Al atom. Bond lengthy increase from
2.51 to 2.81 A, Als is the smallest cluster that will absorh Ha,

4

) a '%f/’/z/z:x% [y 720)

C.A 1986, 195 Y
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20 51036. S.nexrpounue cocTosHus Al,. The electrom%
states of Al;, Basch Harold. .«Chem, Phys. Lett.s)
1987, 136, Ne 3—4, 289—293 (anra.)

Jas knacrepos Alg, a takxe uoHos Alst u Al;~ Bninon-
HeH pacuer r?;_‘@lﬂ H_3JICKTPOHHEIX COCTOSIHH METO-|

AoM CCII B "ABYX3KCNOHCHTHOM  rayCcCOBCKOM Oa3HCe C
nonspusau. - G-unsaMu. OCTOBHBIC  3JEKTPOHE aTOMOB £
YUTeHBl B NMpHOJHKeHHH 3¢ deKTHBHOro moteHunana. [Tokd-
3ano, uto Aly+ u Al;~ umetor noutH Djzn — CHMMeTpHIO,
HCTPAJIbHLI TPHMEp - XapaKTEPH3YeTCs  SKBHBAJICHTHOJi
TpeyroJbHoil reoMerpieii. OnpeneseHsl OCHOBHBIEC 3JIEKTPOH-
vé[” : Hele coctostuusi Als, Algt u Aly—, KoTopEIC He corsacyioTcst

C NOJYYCHHBLIMH NPH HHTEPNPETAUHH CNEKTPOB I1P.
A. A. Baumau

A
X 1989 LGN A0 ®




A | /984

) / + %/ £/20 51036.  duextponubie cocrosanus Al,. The electronic’
/8, 5] j states of Als. Basch Harold. «Chem. Phys. Lett.»,
1987, 136, Ne 3—4, 289—293 (amurs.)

Ias kaacrepos Als, a Takxe noHos Algt u Al;~ Bunoa-
HEeH pacueT TeOMETPHY. M IJICKTPOHHBIX COCTOSIHHiI MeTO-
noM CCIl B ABYXSKCNMOHCHTHOM  rayccoBckoM Oa3uce c
noaspusal. ¢-uusMi. OCTOBHbIE 3JCKTPOHBI aToMOB Al
yutennt B npuGauxenun 3ddextnsuoro noresunana. Ioka-
3aHo, uTo Aly*t 1 %_‘ nMeloT noutH Djzn — CHMMeTpHIO, a
ue}"npanbnﬁn' TpHME XapaKTepH3yeTcsi  3KBHBAJICHTHOIT
TpeyroabHoii reomerpueii. OnpeaencHbl OCHOBHHIC 3JCKTPOH-
Hele coctosinus Als; Al;+ u Aly—, KoTophle He corJacyloTcs!

‘/Z/'ﬁ, ¢ NMOJIyueHHHIMH NpPH uHTepnperauun cnektpos IIIP. |
! A. A. Baumau!
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¢ 107: 65103h The electronic states of triatomic alumisgy |
Basch, Harold .(Dep. Chem., Bar-llan Univ., 152100 Ramat-y !
Israel). - Chem. Phys. Lett, 1987,: 136(3-4), :289-93 .
The electronic and geome rical structural properties of Alst, Al s
Aly- were investigated using an ab initio CAS MC-SCF method iz,
double-zeta plus polarization Gaussian basis set. The ten o
electrons of each Al atom were replaced by.an accurate COmpay
effective core potential. Als* is predicted to be:linear and Al ;
calcd. to have near-Dsn symmetry, The neutral trimer by ¢
near-equilateral triangle static geometry. The electronic grum

;ﬂ . 2 s‘t‘.‘ates of Als* and Aly- are both predicted to be relatively unreacy
: 1
vl

Aty AR

¢ 4. /98% [0

1 closed-shell species. Aly is caled. to have a 2Aq ground state, y
disagreement with recent interpretations of ESR apectra in mauy

isolation as favoring a spin-quartet ground state.

Wbpieniy- coymly
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5bB1027. Mansle kaacrepnt Al I. Bausnue Gasuca
KOppeJsilHe Ha TEOMETPHI0 MaJjblx KJaactepos Al Small
Al clusters. 1. The effect of basis set and correlation on
the geometry of small Al clusters. Bauschlic-!
her C. W, Jr, Pettersson L. G. M. «J. Chem. Phys.,|
1987, 87, Ne 4, 2198—2204 (anr.)

Merogom CCIT u xondurypau. 3amMopefictsua (KB)

paccuntannl AJaHHB cBA3H (JC) u SHeprHH aTOMH3alHH

(9A) xnactepos Al; m Al - (poMGHu. KoH}Hrypaumus).

Ananornunnle pacuerhl B npuGamxennn CCIT npoBeenm

aas naockoro kaacrepa Aljs.  Hccaenosano BausiHue Ha

vé ( /7 AC u DA pacuupenns 6asnca H CTeNeHH ydeTa KOppessi, .
: apdekros. [as Al nocrpoen sddexTHBHHA ocroBHHi IIT,’
NO3BOJISIOUIHA BOCNPOH3BECTH JaHHHE PacyeTOB C Y4eTOM

BCeX 3/eKTPOHOB. JIisi BCeX HCCJEROBAHHHX KJACTEPOB

TNoKa3aHa BaXKHOCTb yuera B Gasuce noaspmsan, d-¢-umnf,'

B npu6muxenun CCI1 yuer d-d-umii npHBORHT K yMeHb-:

wennio Ha 0,2 ar.ex. JC Al—Al u ﬁae.nnqenmo dA (npm-!

xoxsueiica Ha 1 artom) na 0,25 3B. VYuwer xoppensuunn

on L7754 /987
Al

CKa3hlBaeTCs1 B MAaJOM YyMEHbUIEHHH [JJIHHH CBfI3H, HO B

/\/‘ / @S/ g/ ﬁ/ A [ Lunviom ypennsennn DA. Vernuenne DA u yMmenpuenne



AMMHM CBA3H NDH yueTe SJEKTPOHHOR KOppeisillHH NpaK-

THYeCKH He 3aBHCAT OT uHcaa d-¢-uwii B Ga3uce. !
\ . __ H. A. Tonons!

o sammnms et e eoamim————e v e~ 2
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6_21111_8. Tounble HeIMNMHPHYECKHE PpacyeThl, KOTOpPHE
TCMOHCTPHPYIOT OCHOBHOe coctosune a’ll, nas Al, Ac-
curate ab initio calculations which demonstrate a3,
groung state for Al,, Bauschlicher Charles W,
Jr., Partridge Harry, Langhoff Stephen R., Taylor Peter
R., Walch ‘Stephen P. «J. Chem. Phys.», 1987, 86, Ne 12,
7007—7012 (aura.)

PaccunTaHbl. CNEKTPOCKOMHY. MapaMeTpsl H ' pacllere-
HHS MeXAY TpeMs HH3KoJexawHMH cocTostHHAME — X3[y,
AT~ n a'Zgt momekyast - Aly; Koppensiuus . 31eKTpoHOB
yunThBasach B paMkax moatioro KB (IIKB) pacuera B
IBYX3KCmoHeHTHOM Gasuce ¢ aByMs d-¢-unamu. ITockos-
Ky pacuenyenne © 3[[,—3%,~, =~ paccuntanioe - MeTOAOM
TTAIT CCII/HHUK KB, xopowo corsacyercsi coO 3HaueHHEM,
noayyennsM B' pamkax ITKB, pacueTel yKkas3anHeIM MeTo-
JIOM MNpOBCACHBI B pacuiipennom rayccoBoM 6asuce. Ilpu
BKJIIOYCHHH HeGOJIbLION MOnpaBKH Ha peasiTHB. 3(GbeKTH
TOJyueHO,  uTO_cocTosinme *Bg~ aexur Ha 174 cm~! pu-

N Ly




‘e’ ocxoBHoro cocrosinust 3y Cocrosinme 'Ty+  nexur
no xpaitneit Mepe na 2000 cm~! Boime no sneprun. Pac-
UCTH B MPHOMHKCHHH YHKUHOHANA CBA3AHHBIX Nap npu
BKJIOYCHHH 2S- 1 2p-KOppessitii AaloT HeGOMBIIYIO To-
npaBky K De, ymenbwaior T Toabko na 26 cm =) u
YKOpPauHBaOT IJHHBL CBA3H Ha ~0,02 a° -DKcnepuM,
CNCKTPBl MOIVIOILEHHSI TaKXe NOATBEPMKAAIOT, YTO OCHOB:
noe_cocrosinne °II,. Hafizeno, uto 3To cocrosiHue YyBCT-
'BHTEJLHO ‘K YDPOBHIO --ydeTa KOPPCJALHOHHHX .alt_)icpeénoBB.‘

AHib
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%ZZ } 5B1021.  Toumble . HEOMMHPHYECKMe - pacueTh, ' CBHAE-

TeJbCTBYIOULHE, YTO OCHOBHbIM cocTosiHHeM Al, spaser-
ca *Ily. Accurate'ab initio calculations  which demonstra-
te a M, ground state for Al Bauschlicher Char-
les W, Jr, Partidge Harry, Langhof{ Stephen R., Tay-
lor Peter R., Walch Stephen P. «J. Chem. Phys.», 1987,

86, Ne 12, 7007—7012 (amrm) . . . - .

- Heenenopana' 3aBucHMocTs * cnektpockomiy, IOCTORHHEIX.

L]

HHSIIHX  JNIEKTPOHHBIX cocTOstHuit *Ily, 3Zg— n 'S+ mo-
JIEKYJBl  Aly, KODPPeNHPYIOUIHX € OCHOBHBIM COCTOSIHHEM
2P(3s%3p') atoma Al, ot paciiHpeHuss opOHTANLHOLO H KOH-
durypan. GasHcos B MeToge Kouurypau, B3anMmofeiicTeus
(KB). Tlpn nonxom yuere KB paccMaTpHBanach Koppe-
JAUHST 6 BaNeHTHEIX 5JIEKTPOHOB C HCMOJb30BAaHHEM ABYX-.
SKCMOHEHTHOrO 6a3ica CrpynnupoBaHHbLIX raycCOBHIX (b-Liii,
~10MOJINCHHOrO  ABYMS MOASpH3aL, - d--UHAMH. - Peay.b-

Tarhl MOJIy4eHH B . paMKax MHoOrokondurypau. - Merozal

¥, /998,19 n&"

CCIT B nmosHOM aKTHBHOM NPOCTPAHCTBE C MOCJAERYIOUIHM)|
vuetoM KB. c. HecKoMbKHMI HCXOLHBIMH _KOH(HIYpaLHAMH,




NpH HCMO/B30BAHHH ~ PA3NHYHBIX - GA3HCOB — BIIOTH 10|
{20s13p6d4f/[6s5p3d2f]). -TIpu onpemeneHHH SHeprHi CO-|
CTOSIMHIT YUHTHIBAJNHCh  peJsTHBHCTCKHe nonpasku, Hai-
AEeHO, YTO COCTOSIHHe 3T~ JeXuT BHue Ha 174 eM~! oc-
soproro cocrosunsi 3M,. Cocrosinne 'Zg+ pacnonoxeHo,
Ha 2000 cm—! Bhiwe. ocHOBHOro. . Paccuntannas 3Heprus
ancconnanun Do(*lly) cocrasuaa 1,55%0,15 3B. [anua
cBsizn Aly cuabHO 3aBHCHT ‘oT 0asuca, HO Mano YYBCTBH-
TelbHa K CTelleHH yueTa Koppeasu..sdoektos. Ha - ocho-
BaHHH. Pe3yJbTAaTOB pPacyeTOB 'HHTENPETHPOBAH 3SKCMEPHM.
cnektp_morsouwenns Alp. - .___H. A Tonoas

o
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" 108: 11441u” Energetics of aluminum (Ali), copper (Cuis) and
nickel (Niis) clusters of ‘various symmetries.. Elsasser, C;
Fahnle, M; Brandt, E. H;; Bohm, M. C._(Inst. Phys., Max-Planck-Inst.
Metallforsch., 7000 Stuttgart, 80 Fed. Rep. Ger.g. J. Phys. F: Me:.
Phys. 1987, -17(11), L301-L304 (Eng). - The stability was studied of
Alg, Cuis and Niia clusters of. various symmetries by a semiempirical
self-consistent Hartree-Fock approach based on an INDO-typ:'
Hamiltonian.: Authors have compared fcc., hep., and icosahedral.
/}W /Mw : structures as well as an amorﬁhous model. - The caled. energy min,

/,¢ QU always correspond to the icosahedral arrangement. . . .
Rt @EZ ﬁf/z N
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5 B4053. HuayumposaHHasi CTONKHOBEHHUSIMH nuccouua-’

UHsl KJACTEPHBIX HOHOB: ()parMeHTALMA HCXOMHBIX KJACTe-

POB, 3HEPTHH CBSI3H M CTPYKTYypa KaacTepop Aly*—Al+ |

) Collision-induced dissociation of aluminum cluster ions:|

//I :0?‘;" ?) fragmentation patterns, bond energies, and structures
l for Al*—Al+. Hanley Luke, Ruatta Stephen A,
Anderson Scott L. «J, Chem. Phys», 1987, 87, Ne 1,

260—268 (anra.) ?

Iiaist neeaenoBanust 3. CB-B H CTPYKTYPH HOHHHIX KJa-;

CTEPOB CO3AaHa YCTAHOBKA, BKJIOYAIOWIAs HCTOUHHK HOMH-|

3HPOBaHHBIX KJacTepoB oT Al+ no Alzt, TNOJYYaeMBIX |

pacnsiiesHeM TB. MHIICHH, KaMepy oxJaxienusi Ku n"

CTOJIKHOBEHWAX C -ATOMaMH IeJHsi B HOHHON JIOByLIKe, ce-
j /9 P JeKLHIO MO MaccaM C moMolbio ¢uasTpa Buma, cucremy!
0 ) HOHOMPOBOJIOB, KaMepy CTOJKHOBEHHS M KBAAPYNOJLHHI!

macc-puapTp.. C noMOWBIO 3TOff  yCTaHOBKH H3MepeHHL!
@-unn Bo3Oyxaenus p-uun  Al,++Xe>Al,++Xe, rae
m<n, a TtakKwKe @-UHH BO30YXKACHHST A m=T—6 npu

X./988, 19 nS




Bcex n. OGuapyxemno, uro p-unn Al+ ¢ Xe o6aazaor
Gonee BLICOKHM MOPOrOM, ueM p-UHH ¢ yyacThHem Kua c
n>7, a KaHanaMH C CaMbIMH HH3KHMH HOPOTaMH SIBJSIOT-
csi p-uun ¢ oGpasoauneM Al* uau Al,—,+. Tounnle 3Ha-
UEHHsT TMOPOrOBEIX 3IHEPriii OnpeleJsiiich  NPH " MOMOIIH
HHTCrpajiia CBEPTKH pacipefelieHHsl NO 3HEPTrHH H NpPOCTOfi
rpuoﬁ ¢-unn Bo3Gyxnenns o(E)=A(E—Eo)*/E®, rne,

» @ H P—noaroHounsie napamerpe. OtMeueHo, uTO
ROMHHHDYIOIHM KaHAJOM MHCCOUHAUMH SBJSETCS NOTeps |
oanoro aroma Al, uTO yKasHBaeT Ha KOMNAKTHHE CTPYK- |
TypH HccrepoBaHHbIX Kai, coriacyrommuecs co crpykrypa- !

MH HeiTp. knacrepoB Al,—Als. CraGuasnoern Kia B~ co- |
OTHOLICHHH CTOJIKHOBHT. JHCCOLHALHH YMEHbLWIAIOTCS B |
pany Al;+ > Algt>Aly gt > AL+ >AlL+, Qppenenentr suep- |

Auccounauun Ki, Kotopele oxasannch BBHILIC BeJHURH, °
;zcmmeope’r. MozeJielf. DKCNEPHMEHTaJbHO
ompenenennnie IIt nomnsauun Ka Al—Als Takxke ne-
CKOJIKO BHIlIIE ™ TCOPETHUECKHX. JI. 10. Pycun

CI10)
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107: 223550h Collision-induced dissociation of aluminum cluster,

jons: fragmentation patterns, bond encrgies, and structures|

ﬁ: % 5 ,,,72 for Alo*-Alz+. Hanley, Luke; Ruatta, Stephen'A.; Andersor.,»Scott.l
)-) L. (Dep. Chem., State Univ. New York, Ston%Brook. NY 11794—3400!
USA). J. Chem. Phys. 1987, 81(1), 260-8 (Eng). Collision-inducedi

dissocn. (CID) of cooled, mass-selected Al cluster jons (Ala-7*), byi

Xe, was studied over an energy range of 0-10 eV (center-of-mass).|

The product branching ratios and cross-section magnitudes were

used to derive qual. structural information about the cluster ions.

The fragmentation thresholds were analyzed to yield dissocn.

energies, approx. ionization potentials, and further structural

o information about the cluster ions and their neutral counterparts.:
Cluster stabilities ranged from 0.85 % 0.40 eV for Als+ to 2.25 £ 0.70

eV I‘Gr Alz+. The results provided a stringent test for existing calcns.!

on Alz-s. : L o

C-A'/gg%_/_o_%/\’azy .
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5J163. TIOBEPXHOCTH NOTEHUHANLHOA SHEPrHH A
HH3KOJEXKAUHX COCTOSIHHA TpHMepa amomuuus. Potential|
energy surfaces of low-lying states of the aluminum!
trimer. Pacchioni Gianfranco, Fantucci Piercarlo,)

Koutecky Jaroslav. «Chem. Phys. Lett.», 1987, 142, No 1—
2, 856—91 (amru.) : ‘
Hesmnupnueckum Merogom CCIT MO JIKAO uccaeposano
3JIeKTPOHHOE CTpoeHHe Aly B HH3KOJEXKAIIHX  COCTOSIHHSAX
‘Ag, By, By, ?A; u 2By (Cummerpuy. Cy,). OGHapyxeHo,
JMTO OCHOBHHIM sBJIsieTcs cocrosinHe 4B, (paBHOGenpeHHHi: |
TPEYrOJbHHK C YIJIOM TIpH BeplukHe 55,7° SHEPrus JAHCCO- |
nuanun 243 xJx/monb). Cocrosuus 34y, (71,2°, 243 xJIx/ |
/mouab), 2B, (paBHOCTOPOHHHI TPEYroMbHHK, 236 KKan/MOAb) |
H 24, (paBHocTopouHuit Tpeyroabhuk, 233 kIlxk/Momb) AB-
JIAIOTCA NMOYTH BHIPOXKAeHHHIMH. [lpoBeseH YacTHUHHA KO-
ne6ar. anaams. CHenan BHBOA, UTO MOJeKyJa sBJasercs|
ouenb THOKoOit M cnocoGHOM K mceBaoBpallenuio (Gapbep’
<10 xJI/mMONb), aHAJIONHYHO TPHMEPAM LIEJOYHBIX- METaJ-
J0oB w Cu, B. JI. JleGenen

NS
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2 1160. HeGoabmue xnactepnt Al IL. Crpyktypa u
cBa3p B Al,(n=2—6, 13). Small Al clusters. II. Structure
and binding in Al,(n=2—6, 13). Pettersson

n— 17 __ / Lars G. M, Bauschlichre Charles W., Jr., Halicioglu Ti-
/7"/6 5 5 mur. «J. Chem. Phys.», 1987, 87, Ne 4,2205—2213 (anrua.)
/ Hesmnupuueckum meropom CCIT MO JIKAO c¢ ucnosb-

30BaHHEM IICeBJONOTEHUHANa, ONMHCAHHOrO paHee (cM. u. I,

ped. 2I1159), B Gasmce rayccoBmx ¢-unit 5s5p2d/3s3p2d

C y4eToM B3aHMOJECTBHS OLHO- H JBYKPaTHOBO3OYkAeH-

HHX KOHOHrypauuii H NONpaBKoii Ha BHICIIHe KOH}Hrypa-

LUHH, a TakXxe [O CXeMaM HeOrpaHHYEHHOro KOHGHrypau.

B3aHMOJefiCTBHA H CBSI3aHHOrO MNapHOro (YHKUHOHAMA Hc-

CJIeA0BaHO 3JeKTponHoe crpoenne Al, n=2—6, 13 B pas-

Vé( /] JHYHEIX FEOMETPHYCCKHX H 3JIEKTPOHHHIX COCTOSIHHAX. Ilpu-
BeJleHBl paBHOBECHast TeOMETPHsl, SHEPrHH aTOMH3allHH.

OGuapy:xeHo, uto ans n=2—5 HaunGoJee CTaGHJbHB MJIO-

CKHE CTPYKTYpPH, AJsl n=~06 — OKTasApHUecKast, AJi n=

=13 — nKoca eckast H ans n=~6. 13 nJiockhe cTpyk-

cb.1988, 18,2

A



Typsl GJH3KH 1O 3HEPrHH K ONTHMAaJbHBIM. OGHapyxeHo, :
YTO JaHHBE YNPOLIEHHOrO OMNHCAHHA C HCMOJb30BAHHEM |
NOTEHIHANOB ABYX- H TPEXUaCTHYHHIX B3aMMOAeficTBHii XO-
POLIO COrJIACYIOTCSI CO CTPYKTYPHBIMH M SHEPreTHd. AaHHMI- -
MH TOJHHEIX PacyeToB. __ B. JI. JleGenes

dH1

™S



%/Jﬁ /98¢

/] 106: 220172e Collision induced dissociation of metal cluster
ions: bare aluminum clusters, Al.* (n = 3-26). Jarrold, Martin

i » F.; Bower, J. Eric; Kraus, J. S. (AT-and T Bell Lab., Murray Hill,

VE 304 NJ 07974 'USA). 'J. Chem. Phys. 1987, 86(7), 3876-85 (Eng).
! The collision induced dissocn. was studied of Al clusters, Al.+ (n =

3-26), by Ar, at a center of mass collision energy of 5.25 eV, using a

low energy ion beam app. ~Product branching ratios and collision

induced dissocn. cross sections are preseried and discussed. The

.main product is Al* for the smaller cluster: and Als-1* for the larger!

ones. The cross sections rise to a peak at Als*-Alo* and then

decrease with increasing cluster size. Cross sections for Al+, Alpa+,

Ali¢t, and Alxs* are significantly smaller than their neighbors. A

crude kinetic model is used to derive approx. cluster ionization

z '7 potentials from the product branching ratios. The IPs (ionization !
potentials) initially rise with cluster size, peak at Als and then|

decrease. The IP of Al; is particularly low and there is a sharp drop

in IP at Alis where the IP falls below that of the atom. The results

suggest that the dissocn. energies increase for the larger clusters and:

there is evidence that Al:+, ALs, Als*, Alis*, and Alzs* have enhanced:

stability. The results are compared to the predictions of the|

C.A.198% 106, v 6




electronic shell model which can account for some of the results }
predicts addnl. features which are not obsd. '
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) 13B4172. JeraabHoe M3yueHHE PeaKuui MEXAY Ccenex-|

/ —;..(;Z [ THPOBAHHLIMH TO pa3Mepy HOHHBLIMH KJIacTepPaMH aJiOMH-|
{ - nus, Al,* (n=38—26), u kucaopomom. A detailed study:
of the rea size selected aluminum cluster;

ions, Al,+ (n=3—26), and oxygen. Jarrold M. F.,i

Bower J. Eric. «J. Chem. Phys.», 1987, 87, Ne .10, 5728—

5738 (anra.) l

C NOMOIIBIO CXABOEHHOTO KBAJPYNOABHOTO MAacc-CNeKTpo-

MeTpa C 3JEKTPOCTATHY. SHEPreTHY. aHAJH3ATOPOM H3yue-

HH p-IHH HOHHHX KaacTepoB Aln* (n=3—26) c¢ O; npu

SHepruH~ coyNapermir—h2——42—eB—MeTaNHY. KiacTepnl

Al, mnosyyajqH MeTOAOM HMMYJ/bCHOrO Ja3epHOro Hcmape-

N 1988, 79 N /3.



HUsl aJIOMHHHEBOIO CTEPXHS B MOTOKe rejus, oxJanuae-,
moro zo T-pu —130°C. HMoHH3auHs KaacTepoB ocCyliecT-
BJsAJach 3JMEKTPOHAMH C 3HeprHer 2—3 k3B. [Moayueno,
MTG MOJHBEIE CEUEHHsl P-UHH PAcTyT C YyBEJHYEHHEM . YHCJIA,
aTOMOB 7 NPHMEPHO B COOTBETCTBHH C Pa3MepOM 4YacCTHI.
OCHOBHHIMH NpPOAYKTaMH  sBAsiOTCS - Aln—g,*, Aln—;t,
Aln—¢+ u Al+., Hannune KHCJIOpPOAA  3aperHCTPHPOBAHO
JHIIb B OueHb HeGoablIOM Koa-Be mpoaykToB. [lpeamoaa-
raercsi, 4To p-Uusi HAET 4Yepe3 Xemocopbuuio Og ¢ mocie-
AylowHM OLICTPHIM OTPHIBOM ABYX Moaexkya AlO. Ockonok
Al,—+ MOXeT nanee AHcCOUMHpOBaTh, AaBas Aln—st,
Aln—¢t u Al*, U3 sHepreTnu. pacueToB no TeopHH Paii-
ca—Pamcneprepa—Kaccens—Mapkyca jenaercsi BHBOZL,
y7o Mosekyan AlO yHocaT c co6oif 3HAUHT. 4acTb 3Hep-,
pTl\n: : h _ H. H. Byrtkosckas
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> 10 51036. TIloBepXHOCTH NOTEHUHAJbHO 3HEPrHH HH3-!
KOJIeXKamux COCTOSIHHIT TPHMEpa  AJNIOMHHMHSA. Potential'
energy surfaces of -low-lyng states of the aluminum tri-|
mer. Pacchioni G., Fantucci P., Koutecky J. <Chem.1
Phys. Lett.», 1987, 142, Ne 1—2, 85—91 (anra.)
Meronamu CCIT u xoudurypau. Baaumoneiictsus (KB)
C yd4eToM BCeX OJHO- H JBYKPAaTHHX BO3OYXKIEHHH OTHO-|
CHTE/IBHO HECKOJbKHX HCXONHBIX KOH(pHrypaumii paccunta-|
HH IIB nNOTeHIHAJbHOM 3HEPrHH HH3KOJEXAIHX COCTOs- |
Huit xnacrepa Al;,. Ucnoassosan .6asnc I'® [4s4p/252p],!
OMOJHEHHE ANPOY3HLIME S H p (Q-UHIMH U NONAPH3AL. |
d-¢d-uueit. Cornaco pacuery KB 4 HHXHHE 3/EKTPOHHbIE,
y(/(/) ’ cocrosnus, 4B;, 4Ay, 2By u %A, nouTH BHPOXKIEHHL. Pasno-;
BecHasi reOMeTpHSi KnacTepa B coctosiHuax ‘By u ‘A,
oTBeYaeT pPAaBHOBECHOMY TPEYroJbHHKY C Yrjamu 55,7 u
71,2° cootB., a B cocToaHusx 2B, u ?A;—moutH pasHO-
cToponHeMy TpeyroabHuKy. OCHOBHBIM COCTOsSIHHeM Haiine-
HO *B,, onuako IIB moTeHUHaJbHON SHEPrHH KBAPTETHHIX,

X /088 19,nI0



COCTOAIHRIT NepeceKaloTcsi H Pa3HOCTb IHEPrHH MeX1y co- |
cTossHHAMH BecbMa Mana. Cpenan BbIBOA,  4TO KJlaCTep'
SIBNSIETCS HEKECTKON CHCTEMOM, B K-pOil BO3MOXKHO mNCeB-
AoBpalileHHe C MOTeHUHAILHEIM 6apbepou B 10 xIx/Moab. |

: H. B. XapueBnuxona |

‘a
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/% ) - 5B51028. Manse knacrepn Al, II. CTpykTypa n cBs3b)
/] B Al, (n=2—6,13). Small Al clusters. II. Structure and
binding in Al, (n=2—6,13).Pettersson Lars G.M,!

Bauschlicher Charles W., Jr., Halicioglu Timur. «J. Chem.

h— J— é‘ Phys.», 1987, 87, Ne 4, 2205—2213 (amra.)

”"’" ) Meronamu CCIT u koudurypau. B3amMOAefiCTBHA ONTH-
MH3HDOBAHH CTPYKTYPHHle NapaMeTphl H BBIYHCJEHA OTHO-

CHT. crabuiabHOCTL Kjaactepos Al, (n=2—6). Amnauo-

THYHBE pacyeTH AJs HKOCadAPHY., FeKCarGH., TpPaHEUeHTP.|

H JBYX NJIOCKHX KOHdpopmaumui Kaacrepa Alj; nposejeHH ;

B npuGauxennn CCII. Mcnosb3oBaHu pacuinpenHnle 6a3u-

CH rayccoBnix ¢-unii, HanGosee HH3KOIHEpPreTHY. CTPyK-

Vé{ - 0 TYpH KaacrepoB Al, u Als maigens niockumu, OcHoBHoe
cocrosnHe Als COOTBETCTBYyeT  OKTasApHY. CTPYKType.

B.xnactepe Aljs oCHOBHOE COCTOsiHHE OTBEYAET HKOCA3ADHY. |

CTPYKType, a 3JIeKTPOHHHE COCTOsiHHsI KJiacTepa C mJoc-'

KOf CTPYKTYpPOf HMEIOT HH3IIHE 3HEPrHH BO3GYXKACHHS. |

CTpykTypa ® CcTaGHIbHOCTL KJaCTEPOB HCCJEAOBaHH B

Y /988, 19 NS




PaMKaxX NapaMeTPH3OBAHHOTO METOAA, HCHOAB3YIOLIEro
ABYX- H TpexyacTHuHue IIt Bsauuoneﬁcraux Jlennappa—
Hxonca u Axcuabpona—Tesnnepa. PesysbTaThl 9THX HC-
Cle/IOBaHHA XOPOLIO comacyxo'rcn C HaHHBIMH Heamnﬂpuq.‘
pacuyeros, .H. A. Tonons |
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RO, Bt
2077 ¢ 272
CO gLl

. states are eandidates for the ground state: an acute isosceles triangle

(. A1) 95F

108: 62877y Potontitl cnergy surinces of iow- yiny states of |
the sluminum trimet. Pacchioni, Gianfranco; Fantucei, Piercarlo;
Koutecky, Jaroslay (Dip. Chim. Inorg. Metall., Centro CNR, Univ.
Milano, 20133 Milan, ltaly). Chem. Phys. Lelt, 1987,  142(1-2),
85-91 (Eng). The potential energy suriaces for the low-lying states
of the Als mol. were investigated by Hartree-Foek Cl caleny, Four

1B;, an obtuse isoaceles triangle 142, and two nearly equilateral
triangles ?B; and A The ground state is 4B1, but because of the
very small energy sepg. the 4 states they can be considered as nearly!
degenerate. A partial vibrational anal. is carried out considering only|
the totally sym. modes of the Cav point grnuf) in order to show thei
different nature of the corresponding potential energy surfaces, ' |

c.A.1958, /o8 w& ¢



//m | Oom . P37 /98¢

107: 184025u Small aluminum clusters. II.  Structure and|

e __’_{' ﬁ binding in (aluminum), (n = 2-¢, 13).  Pettersson, Lars G. M.;‘
/7- ) Bauschlicher Charles W, It Halicioglu, Timur  (Ames Res. Cent.,'
NASA, Moffett Field, CA 94035 USA). J. Chem. Phys. 1987, 87(4),
2205-13  (Eng). The structure and_stability_were studied of Ali
clusters contg. up to 6 atoms using correlated wave functions and

extended basis sets. The lowest energy structure is planar for Al
and Als, but 3 dimensional for Als. The icosahedral, hep., fee., and 2

planar structures of Al were considered at the SCF level. '1‘1er
a— lowest energy structure is the icosahedron, but the planar structures
are fairly low lying even in this case. A simplified description using!
/( /?'/2- and 3-body .interaction potentials agrees well with the ab initio;
structures and binding energies. . : N
- Paouen

CA/QX?/M » 4.0




- 18 B1210. CrneKTpOCKONHYECKHE HCCJACNOBAHHS TPHMeE-

Pa amoMHHHA, oxJaxaeHHoro B crpye. Spectroscopic stu-

dies of the jet-cooled aluminum trimer. Fu Z., Lemi-|

re G. W., Hamrick Y. Mi, Taylor S., Shui  Jin-Cheng,

Morse M. D. «J. Chem. Phys.», 1988, 88, Ne 6, 3524—,

3531 (amra.) ] . : i
MerosioM pe30OHAHCHOH ABYX(OTOHHOH HOHH3AUHWH C MO-'
CCAYIOUIHM MacC-CeKTPOMETPHY. AeTEeKTHPOBaHHeM o06pa-
3YIOUIHXCS KOHOB HCCJENOBaHH MojeKyau Als, o6pa3syio-,

LIHecs NpH Na3epHOM HCNAPEHHH aJIOMHHHS B HMNYJbCHYIO
cepxasykoByio crpylo, Crektp Aly naGmopancs B 06n.
520—610 uM ¢ peakuM o6pwiBom TpH 19378 cm—!. Bepx-!

: uuit mpeaen sueprun AHccounaumun Do (Ala—Al) ouenen B
M ‘ /] 2,40 5B. CnekTp npeacTaBAsieT cOGOil HECKOJBKO Mporpec-|
cHii MoJIoC, CBSI3aHHHX B OCHOBHOM C CHMM. BaJl. KOJ. Hal

¢one KBa3HHENPEPHBHOTO MOIVOUICHHS, ~ HHTCHCHBHOCTb,

K-pOr0 MHOTOHHO BO3pacTaer B  KOPOTKOBOJIHOBO{t 06u.:
IMockoabky abc. kosebaT. Hymepauus moJoc He onpenee- |

Ha. MDEANOJIOMEHO, 4To_mepBas M3 HaGMIOAaeMHX moJoc, |

X. /9’«578/@//\/ /S)
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16609, 9 cm~! ecTb nepexén 0, ¥ B 3TOM MNPEAnoJoxe-
HHH M3 aHaju3a Kose6aT. CTPYKTYPH MNOJyHeHH cjaed. MO-
Jek. moctosiHble (B cM—1): v.=16434,23, oy’ =273,17,
X =—1,29, o) =204,74, ©"=132,60. [las kaxnoi u3
foJI0C OnpeAeneHo BpeMs  MKH3HH T. B  nporpeccusix
BeJHUHHA T MOHOTOHHO YGHBaeT C POCTOM BepXHero KoJje-
6aT. KBAaHTOBOrO YHCJA H JIEXKHT B  Mpeaeaax ~20—
100 mMkc. Heo6muno Gosbuioe BpeMsl KH3HH (24—35 Mxc)
KBA3HKOHTHHYYMa YKasWBaeT, YTO OH CBf3aH C MNpAMHIM
Bo36y:xaeHHeM B 006J. norenuuansuoft I18 BO36YXKAEHHOTO
3JIEKTPOHHOr0 COCTOSIHHSI CHJIbHO HCKa)XXeHHON MO OTHouIe-
HHIO K MOTEHLHAJbHOMN [IB OCHOBHOrO 3JEKTPOHHOrO ~ CO-
CTOSIHHA. . B. M. Kos6a °

8



109: 179641d Photoc—lcctrbn.spcctroscopy of jet-cooled aluminum

cluster anions,

Lutz, H. O. (Fak. Phys., Univ. Biclefeld. D-4800 Biclefeld, 1 Fed.
Rep. Ger). Z Phvs.'D: At Aol Clusters 1038, 9(3), 253-a1
{Eng). Als- clusters were produced by laser vaporization without

addnl. jonization

mass-identificd znion bunches (1 = 2-25) were detached by laser

light (kv = 3.3

N bottle-type time-of-flight spectrometer. The measurements provided

/ 7?( information about the electronic excitation energies from ionic
ground staies 10 neutral states of the clusters. In contrast to bulk Al

these cluster UPS partially had'resolved.bands which originate from

low-lying excited

/%89

Gantefor, G.; Gausa, M. Meiwes-Broer, K. FL;

and cooled by supersonic expansion. UPS from

eV) and underwent energy anal. in a magnetic |

bands. For small clusters, esp. the Al and Als-,

quantum chem. calens. were compared to the measurements. The
electron affinity size dependence of largér clusters showed cvidence

for shell effects.

C.U 1988 18 N XD.
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106: 278588 A mass spectrometric stcdy of small aluminum'i

clusters formced by a single-state free-jet expansion. Hawley, J.i

H.; Ficalora, P. J. (Cent. Integr. Electzon., Rensselaer Polytech. |

Inst,, Troy, NY 12180-3590 USA). J. ¢ppl. Phys. 1988, #3(3) |

©79-80  (ISng). Small Ala clusters (n <6) formed in a free—jot'

expansion were obsd. Species of n >2 have never been obsd. above ai

Z Knudsen ceil by mass spectrometry. Since the pressure of the Al
/7 6 vapor in the crucible is subsatd., a heterogeneous nucleation
. mechanism is proposed.__ . e

O
C.A./288, /09 nY



I 109: 27905f Heterogencous formation of small aluminum clusters. |
Hawley, 4. H.; Ficalora, P. J. (Cent. Integr. Electron., Renssclaer
Polytech. Inst., Troy, NY 12180-3590 USA). J. Appl. Phys. 1988,
63(8, Pt. 1), 2884-5 (Eng). The authors have previously reported |
that small aluminum clusters (Als; n < 6) were obsd. in"a free jet'
expansion through a graphite nozzle. The length and the diam. ofi

that nozzle was 1.5 mm. Tke results of those expts. led them to
postulate that the clusters formed as the result of a heterogeneous

process. “Expts., utilizing a W nozzle with a 1.5 mm length and diam.

/7, g W( showed ro cluster formation. Further, expts. using a graphite nozzle|
ﬂ with a larger surface area (1.5 mm diam, 48.0 mm length) produced
clusters with n < 10. These results are presented in support of a

Mﬂf%g/ : heterogeneous formation process. R

C.A 1985, 109 N Y i
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111: 160710v Energy- barriers. and structural transitions of!
small aluminum clusters, -.Halicioglu, T (Dep. Mater. Sci::Eng.,|
Stanford Univ., Stanford, CA 94305 »UéA). Z. Phys. D: “At.; Mal.,
Clusters 1989, .-12(1-4), 73-5 . :(Eng). - Energy barriers between:
low-lying configurational states were . calcd. . for several small'Al:
clusters. Calcns.: were- carried out. considering a: model “potential,
comprising -2- -and - 3-body ‘interactions..”. Parameters - i’ this-
potential energy function.were evaluated' from fits to high-level;
ab-initio calens. for Al clusters. . Energy - barriers sepg. low-lying |
configurations weré in varying heights,.-The" results indicate that|
isomeric transformations’ between several low-lying high-symmetry'
forms of small Al clusters are quite likely and may take place ati
relatively low temps., i™ - 3L ot s RS




ch. /989, K10

, 1959

7 10 156. KoH}HrypauuH H3OMEPOB H CENJNOBLIX TOueK|
‘Aast HeGoabwnx kaactepos Al. Isomers and saddle point
configurations of small Al clusters / Halicioglu T., Pa-
muk H. O. // Surface Sci.— 1989.— 215, Ne 1—2.— C,
272—280.— Anra. l’

C nomouwbio MoAe/BHON MOTeHU. ¢-LHH, MapaMeTpsl Ko-|
TOpOIf OTKAaJHGPOBAHBI MO JAHHLIM TOYHBHIX  HEIMMHpHY.
pacyetoB Al u Als, HMccaen0oBaHL pa3/iHyHble CTPYKTYpHI
H CelJIoBble TOYKH AJs1 KJaacTepoB é]j x=4—6._ OG6na-|
PYXKeHO, UTO IJs1 YKa3aHHBIX CHCTeM "Haubojee CTaGH.b-
Hbl DOMOHYECKas,  MJOTHOYMAKOBAaHHAs H TPeyroJbHasi
N/IOTHOYNAKOBAHHAS CTPYKTYPH  COOTBETCTBeHHO. IlpH'
STOM 3HepreTHYECKHNl aKTHBAUHOHHBI Gapbep AAs mepe-!
Xoia OT TPeXMepHOil CTPYKTYPH K ABYMEpHON Aasi x=5
H 6 okaspiBaercs GoJsiblle, YeM Aa  mepexona Mexay.
ABYMsl TPeXMEpHbIMH CTPYKTypaMH, Aaxe eCJH ABYMepHasi
CTPYKTypa cralu/bHee TpexmepHoi. B mesnom axtusauy-'
onible Gapbephl MEPEXONOB MEXKAY BLICOKOCHMMETPHYHE-
MH TPeXMEpHBIMH CTPYKTYpaMH MaJbl, 4YTO yKa3bBaeTr'
Ha BO3MOXKHOCTb H30OMEpH3alHH B ra3oBoil_(ase npu Hu3z-|
KHX TeMmepaTypax. B. JI. JleGenes
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/989

10 B4456.  KunetHka (OTOAHCCOUHALHH Knacrepnux!

JioOHOB agiomunus. O 9HEPrHil _AHCCOUHALHH |
kaactepos—Phetedissdciation kinefics of aluminum c us=;

ter ions: Determination of cluster dissociation' energies |

| Ray U., Jarrold M. F.,, Bower J. E.,, Kraus J. S. //

.‘k Chem. Phys.— 1989.— 91, Ne 5.— C. 2912——2921.—;
HII,

. B oGnactu smepruit ¢ortonos hv=1,88—699 3B aape-|
THCTPHPOBAHL CNeKTpH oronuccounaunn (PI)  Bhige- |
JeHHBIX Mo Macce KuaactepunX woHoB (KH) Alxt (n=:
=7—17), noayueHHBHIX H3 ¢aKesa IIa3Mhl HMITYJILCHOTO |
JasepHoro mcnapenns Al-Muuenn noi JeficTBHeM H3ayue-
nua 308 um skcumepHoro Jasepa Ha XeF B motoke G6yd.:
raza He. Hamepensr Takxe BpeMmeHa XH3HH (POTOBO3GYXK- |
nennpix KW, HaGmonapwmecs npoayktsi- ®JI KM mpen-!
THYHBl TPOAYKTAM H3yuaBlueiicsi paHee CTOJKHOBHTEJLHO-:
HHAYUHPOBaHHOH Aucounauun STux Xe KH, xots nume-|
I0TCSl MaJsihle PasJHuH B pacnpefiesieHHAX TNPOLYKTOB.'
Hanuusweit sueprueft auccounaunn KH AL+ u Alg+



obsranaer xanask pacnaga ua -Al++Al,_;, a aas KU
Algt 1 Aljpt—Al;;+ TakuM KaHasoM  ABAAETCA  pacnaf |
a Aln_;t+Al. B npeanoJyioXeHun OTCYTCTBHS AaKTHBAL.
apbepa IS IHCCOUHAUHH OTCIOAA  CJEAYyeT, YTO IpH,
n=6 u 8 Ilt wounsauun Al, Bbime, uem IIT HOHHM3aUuB
Al, a npu n=7 u 9—I16 umeer MecTo 0o6paTHOe COOTHO-
wenne. [TyTem CpaBHEHHH H3MEDEHHHIX BpEMEH JKHIHH'
doroBo3byxaennbix' KM ¢ pesyabratamm pacyetoB 10,
TEOPHH Paiica — Pamcneprepa — Kaccensa — Mapxyca
onpejeneHst sHeprun Auccounaunn KH. Oun yBeanunsa-
I0TCA ¢ POCTOM n, OOHApy:KHBasi 3HAYHT. OCUWMIAUHH NPH |
n=7—8 u n=13—15. W3 3Tux  pe3yJbTaToB H JIHT.'
Jdanubx aas KW MeHbUMX pasMepOB oOnpejeJeHbl KoresH-,
onnble 3Heprun KH. Ilpy n>6 3TH BesHumHbl HAXOAATCH |
B XOpouleM COTaCHH C NpEICKasaHHIMH Ha OCHOBE MNpO-:
cTOil MOJenH,  BKJOYawoueill O06beMHYIO KOTe3HOHHYIO |
3Heprmo ¥ TIOBEPXH. SHEPIHIO KiACTepa Buban. 44. |

Yy % . B. E. Ckypar,

\usyqt
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o 113: 1236328 Photodissociation of metal cluster ions. Dissociation

/7 cieryies and optical speciroscopy.  Jarrold, Martin F.; Ray,
Urmi; Bower, J. Eric; Creegan, Kathleen M. (AT and T Bell Lab.,,

Murray Hill, NJ 07974 USA). J. Chem. Suc., Faraday Trans. 1990,

'4 4/?) 86(13), 2537-43 (Eng). Dissocn. energies and optical absorption
’ spectra of metal clusters vere measured from photodissocn. studies

with a tunable dye laser. The dissocn. energics of Al clusters with up
to 17 atoms were detd. from measurements of the dissocn. rates of
photoexcited clusters. The dissocn. ener rics show an overall increase
vith cluster size, but there are large osciﬁnlions around the electronic
shell closings. The measured dissoen, energics are in poor agreement
with the results of a no. of iecent theor. calens., all of which
underestimate the hinding encrgies. Optical absorption spectra were
ﬁﬁ 1ecorded for Cu clusters by photedizeoen.  The spectrum for Cugt
cuntains 10 clectrenic transitions, most of which show vibrational
fine structure. Some of the transitions can bLe correlated with an
interband transition in bulk Cu, suggesting that the incipient bzl
stricture of the hulk is appuarent evean in a cluster contg. as few as o

C.A. 1990, 113, It by /WW /
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. 1187.  CraGuabHOCTb M MOBEPXHOCTH NOTEHUHANLHOM|
2HEPrHM TPeX HHM3KOJEXAUMX 3JeKTPOHHBIX COCTOSIHHA Alj.|
‘Stability and potential energy surface of the three low!
lying electronic states of Al; / Tse John S. // J. Chem.|
Phys.— 1990.— 92, Ne 4.— C..2458—2494.— Anra. -

C noMmouwpbio TeOPHH BO3MYIUEHHit 2-, 3- H 4-ro mopspa-|
KOB pacCuiiTaHn NOBEPXHOCTH NOTEHU. SHEpriti 3J1eKTPOH- !
HuIX coctosnuil 24;, Ay u 4B, monexkynwm Al;. Haiinenw:
napaMeTpH PaBHOBECHON FeOMeTPHY. KOHGHrYpatiH, dacTo-
TH KOJeGaHHIi H CIHeKTPOCKONHY, MOCTOSIHHbE ISt HH3UIHX |
cocrosnnit 24, u %Az, KOTOpHeE SIBASIOTCA CBS3aHHBLIMH, B TO |
BpeMs KaK COCTOsiHHe *B; fIBJSiCTCSl TEPEXOAHBIM COCTOS- |
HHEM Ans TceBAOBpalleHHs, PacueTbl, npoBefeHHHE MNPH:
ONTHMH3HPOBAHHKEIX 3HAUEGHHSIX TEOMETPHY. NMapaMeTpoB Me-
TOZOM CBSI3aHHBLIX KJ4aCTEPOB C YYeTOM OJHO- H TPEXKpaT-|
HHX 3aMeLIeHHii, NPeNCKa3HBalT CJCAYIOWH NOPALOK|

CTaGHABLHOCTH STHX cocTosiHuil: 24;~4A;<*B,. ;
: o C. A. Bornanosa,
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113: 655011 Electronic shell structure of Group IIfA mictal’
atomic clusters. Schriver, Kenneth I5.; Persson, John L. Hones,
Eric C.; Whetten, Robert L. (Solid State Sci. Cent., Univ.
California, Los Angcles, CA 90024-1569 USA). Phys. Rev. Lett)
1999, 64(21), 2539-12 (Eng). Ionization potentials of Al. and In,
clusters (n < 80) in supercooled beams have been mcasured by
photoionization spectroscopy. The abrupt leveling near n = 5 of the
initial linear increase in ionization potentials and the subscquent
gradual appreach to the classical metallic sphere model are consistent.
with a simple picture of s-p band hybridization. For n > 6, there is!
clear evidence of electron-shell filling, yet substantial deviations from}
shell-model predictions remain. Crystal-field effects are considered!
the most probable source of symmetry brezking.and give insight to]
cluster structure. . B e

%5\ . //<£U

V

A-1990, 1[3, n §



23 51034. .~ CraGHJLHOCTL H MOBEPXHOCTH noreumia.nb-i
HOR SHEPrHH AMA TPEX HH3KOJEXKAUHX JIEKTPOHHBIX CO-|
crosnni Al Stability and potential energy surface of]
the three low lying electronic states of Al; / Tse John S
/| J. Chem. Phys.— 1990.— 92, Ne 4.— C. 2488-—-2494.—|
AHra. |
«. Pa3jHuHLIMH BapHaHTaMH TEOPHH BO3MYLIEHHI Ménne-’

g(a—l’lneccewa Cc OPGHTaJlﬂMH HEOrpaHHYe€HHOro MeTojaa

J% - o 3923 /990

apTpH—®@OKa C yYyeToM I3KCTPamoJsill. MOMPaBoK ompeje-
vl( /] . JIeHH reoMeTpPHY. KOH(HrypauHH CTAaUHOHAPHHX TOYEeK AJs|
Tpex HH3LIHX COCTOSHHI MoJekyaw Aly: 2A;, 4A, u 4Bl.|
Bo Bcex : Tpex cay4asx paBHOBECHHE xompnrypaum:—i
TpeyroapHue cuMmeTpHH Cop € yrioMm 54—75° u cropoHoii
2,6—29 A. B HauayuweM npuGaixenun (MeTOX CBs3aH-'
HHX KaacTepoB ¢ GasucoM [6s5p2d1f]) smeprus nepsoro
KBapTETHOr0 COCTOAHHSA . ‘A BHIle 3HepruH ocuom{oro}
cocrosuns 2A; Ha 0,92 KKkan/MoJb, a 3Heprus cujen. co-|
crosuua ‘B, eme Ha 592 kkaa/mMons Buue. [Tocne an-|

X. /990, N33




TIPOKCHMAUHMH PAacCUHTAHHHX TOYEK Ha MOTEHUHAaNbHBHIX B’
JIONMHHOMAMH OT BHYTP. KOODAHHAT oOnpejeneHbl KBapTHu-
Hue cuioBwe nossi. HaiineHo, yTo KoneGaT. CNEKTp Al
L. 6. CYNECTBEHHO Da3HHIM AJsl COCTOSHHii 24, u*A, (co-
.cTosiHHe 4B, oTBeuaeT cenJioBoii Touke). OGCYXKAeHBI npH-'
UHHH, TPHBOASLIHE K Pa3HHM 3aK/MIOUEHHAM = O  MyJb-,
THINETHOCTH OCHOBHOrO cocTtosinusi Al Mo AaHHHIM O CIHeK-)
tpax JIIP B MaTpHuax H MO MarHHTHOMY OTKJIOHEHHIO
CBePX3BYKOBOrO MyuKa.- ... .. ... .. A. B. HemyxHn,

) ‘ 1nosB
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<1 115: 263829¢_Structure and dynamics of aluminum clusters,
< ‘/" ‘Bernholc, J.; Yi, Jae Yei; Oh, Dirk J; Sullivan, D. J. {Dep. Phys.,
ﬁ — % North Carolina State Univ., Raleigh, NC 27695-8202 USA). Mater.
Res. Soc. Symp. Proc. 1991, .206(Clusters Cluster-Assem. Mater.),
209-20 (Eng). The energetics and structures of metallic clusters
contg. up to 55 atoms are studied by the Car-Parrinello (quantum-mol,
dynamics) method with Al choscn as a paradigm. The structural
energy differences between small cluster (icosahedral) and bulk (fce)
structures are surprisingly small, indicating that the icosahedron-fec
e structural transition can occur very carly in Al clusters. The
_Z ﬁ }46 computed IPs end EAs differ by less than 0.1 eV for weakly annealed !
} ) cuboctahedral and icosahedral clusters, making the structuml!

" identification on the basis of IP and EA measurements very difficult. |
L/? M 7 /Z he quantum-mech. results are also used to develop a classical
7 7 ~ _potential for long-time mol. dynamics simulations of large_ clusters.

4 ©

CA. 199/, U~ n2Y.
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/ 117: 76923h  Production of metal cluster beams by laser vapor=

ization. Pellarin, M.; - Vialle, J. L.; Lerme, J.; Valadier, F.;

Baguenard, B.; Blanc, J.;. Broyer, M. (Lab. Spectrom. Ionique Mol.,

Univ. Claude Bernard, Lyon I, F-69622 Villeurbanne, Fr). J. Ph_vs.i

1V 1991, 1(C7, Int. Conf. Laser M2P, 2nd, 1991), C7/725-C7/728 |
o (Eng). Using laser vaporization technique and std. time-of-flight | :
/ f//) (TOF) spectrometric methods, ionization potentials (IP) of Al and Fe

clusters were measured in extensive size ranges.
ALV
LYl tb 0
0y

oA 1994,




/7 * , 17B1037. - Bausinue BBLIPOXKJECHHSI 30H HA 3NEKTPOHHYIO

CTPYKTYpY: - npHMeHehue K kaactepam .amomunus. - Effect

+ of .the band degeneracy on the electronic structure: Ap-

o plication to the aluminum clusters / Tarento Réné-Jean,|

/} Joyes Pierre // J. Chem. Phys.— 1991.— 95, Ne 9.—]
C. 6734—6737.— Anra. » S

? Monudnunpopannbim . MeTofoM  I'yuphianepa ©  H3yyeHo

/ Z é’ BJHSIHHE BLIPOXK/EHHS 30H Ha 3JIEKTPOHHYIO  CTPYKTYpY

- . QHMepa, OMHcbIBaeMoro raMujbToHHanoM XaG6apaa. Ilo-

_CTpOeHbl KDHBHIE 3aBHCHMOCTH 3HEPrHH JHMepa OT napa-

McTpa BHYTpHAaTOMHOI Koppensuus U u oGHAapyKeHO, uTo

NoBefieHHE S-30Hbl PE3KO OTJIHYAETCS OT  TIOBEAGHHS p-,

d- u f-aon. MeToJ pacnpocTpaHeH Ha KJacTepn aJjlioMH-

HHSA g_ln H \A__l,,+ (n<6). HaiineHo, uTO mnpHMeHseMas

rpy6as MoAGAb BOCHPUM3BOAHT TEHACHUHH 3HEPrHii CBA-

3. H. HOHH3AWHH, HaOJIofaeMble B HEIMIHPHY.. pPacyerax.|

Ilepexon or cHurjera K Tpumiery B Alg TpPOHCXOAHT |

mpu_n=4. ' - B. f1. Becnanos;

L19gantd %o
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#//m * 117: 198896x Structural transitions in metal clusters. Bernhole,!
/5 Ji Yi, Jae Yel; Sullivan, D. J. (Dep. Phys., North Carolina State!

s * Univ., Raleigh, NC 27695-5202 USA). Feraday Discuss. 1991 (l’ub.;
S . 1992). 92(Chem. Phys. Small Met. Part.), 217-28 (Eng). The

s ff- methods for first-principles calen. of the structure and dynamics of
clusters have now progressed to a point where clusters contg. ca. 50'

non-transition-metal atoms can be studied. We studied the

energetics of structural transformations in 13- and 55-atom Al

clusters, which can assume both perfect icosahedral and cuboctahedral

structures. Using the Car-Parrinello formalism, we found Alis has a

unique structure, a slightly distorted icosahedron, but Alss has

several inequivalent but energetically nearly degenerate structures. .

f d 3147 ) The degeneracy in Alss is due to the short range of the effective
W/ ’ﬂ W interat. interactions, and should lead to floppiness at finite temps,
= An accurate procedure for calcg. ionization potentials (E) and

electron affinities (Ew) within the Car-Parrinello formalism was

developed and applied to Al clusters. It appears that at least for

some clusters, most notably Als, £i and Ee are very similar for

different structural models.” A formulation and the first tests of a

new multigrid-based method for real-space electronic structure

calens. are described. This method should make possible calens.

similar to the above for clusters contg. transition metal and/or

C A 89, G~ -
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- ) - 116: 221895m Moleculsr-dyaamics computer simulation of
/I-— ]T 5.5-' aluminum clusters (Ala; n = 3 to 55). Empirical many-body
potential energy function calcuiation, El-Bayyari, Z.; Erkoc, 8.
(Dep. Plivs, Middle East Tech. Univ., Ankara, Turk. 06631). Phys,
Status Solidi B 1992, 170(1), 103-11 (Eng).  The atructural
Mability and energetion of Ala (n = 3 to b6) clustaen nre inveatigated
hy “ming a recently developed empirical many-body potential cnergy
; function which containa two~ and three-hody at. interactions.,
a/ Mol.-dynamica lachnic]uo fa employed in the simulation. The!
)

J energetically most stable structures of Al cluaters are in compact
M’L M/H/ distorted buckled form,

mey- pasd '
e
C. 4. 1998 e N4
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116: 113855q Electronic structure calculations of small aluminum
(Aly) (n = 2-8) clusters. Bastug, T. Sepp, W. D.; Fricke, B.;
Heinemann, D.; Kolb, D. (Dep. Phys., Univ. Kassel, W-3500 Kassel,
Germany). Z. Phys. D: At., Mol. Clusters 1992, 22(3), 641~
(Eng). The electronic states of small Alx (n = 2-8) clusters have
been caled. with a relativistic ab-initio MO-LCAO Dirac-Fock-Slater
method using numerical at. DFS wave-functions. The excitation
energies were obtained from a ground state calcn. of neutral clusters,
and in addn. from neg. clusters charged by half an electron in order
to account for part of the relaxation. These energies are compar

with exptl. photoelectron spectra..

. A /892, I N /2
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118: 1762218 Structure and dynamics of intermediate size,

“aluminum clusters. Debiaggi, S.; Caro, A. (Paul Scherrer Inst.,

5232 Villigen, Switz.). NATO ASI Ser., Scr. C 1992, 374(Phys.
Chem. Finite Syst: Clusters Cryst., Vol. 1), 375-80 (Eng).
The authors use mol. dynamics with a semiempirical quantum chem.
model at a Hartree level of approxn. to predict the structure of Als
clusters. The relative simplicity of this model allows us to relax up
to few hundred atoms. We find that icosahedral and cuboctahedral
symametries are almost degenerate, but that for the cases where we
performed annealing, deeper min. exist without symmetry. !

1@




Y. /992,

18 671780 Structural study of aluminum cluster (Aha).!
Debragel, 8 Caro, Ao (Paul Scherrer Inst., 5232 Vil Switz.), |
Pave. Revo B Condens, Matter 1992, 46(11), 7329-5 (Eng).
The energetics and structare of several at. configurations of Alu: are!
studied in the framework of semiempirical quantum chem. via mol.'
dynamics and simulated annealing. The structures corresponding to
r&y min. correspond to disordered configurations without symmetry,

Is recent reports on similar conclusions for Aliy and -

on

i'tas result extenc

(enef.ic ompge
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118: 45918b Structure and bonding in aluminum aud gallium

clusters. Jones, R. O. (Inst. Festkoerperforsch., Forschungszent.

Juelich, D-5170 Juelich, Germany). Lect. Notes Phys. 1992,

404(Nucl. Phys. Concepts Study At. Cluster Phys.), 305-11 (Eng).|

A review with 11 refs. ‘The geometrical structure is one of the most |

basic properties of any aggregate of atoms. In principle, it is easy to!

calc., as one “only” has to find the structure with the lowest: total’

energy. This is seldom practicable, as we must both calc. the energy!

3 /r surfaces and avoid unfavorable min. in them. We outline a method

/p(/' WP that addresses both problems, and show that it leads to interesting'

v and unexpected results for clusters of aluminum and gailium up to n
=10
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”: ) / 777 118: 67244f A first principles investigation of aluminum
/ clusters: geometries, reactivities, stabilitics, and polarizsabilities.:
Pederson, Merk R. (Complex Syst. Theory Branch. Nav. Res. Lab.,!
Washington., DC 20375-50000 USA). NATOASI Ser., Ser. C 1992,
374(Phys. Chem. Finite Syst.: Clusters €ryst, Vol. 2), $61-6 (Ezg).
The local-spin—d. formalism was used to prédict equil. geometries,
cohesive energies, and electron affinities forjs variety of a.!u:::i:;u::i
5 clusters (N = 6, 8, 13, 23, and 35). For a 13-at0m ciuster, the,
MWQ/ icosshedral geometry is energetically more stable than the cctanadral|
geometry. In co:;;:rast. for :hg ?5—«1:0;:: clusée:.hcc:"::ed: !
> J)L7 symmetry is preferred over icosshedral symzetry. Of the mecerate!
/48) W»Cﬂ/ ///’lzﬁ'élsized ciusters that were studied. the 13r and £3-st0m clusters exhibiz/
¢ rze electren affinities. S - i

c.A- 1993, /1§ ~§




M

ALY
U CLriprs.

[7) OF

0.A.1993, 18, v

/993

118: 176229a Measurement of ionization potentials for aluminum!
(Aln) and iron (Fes) clusters. Pellarin, M.: Vialle, J. L: Lerze.
J.i Valadier, F.; Baguenard. B.; Blanc. J.- Brover. M. (Lab.
Spectrom. lonique Mol, Univ, Lyen I 69622 Vilieurbanre, Fe)!
NATO ASI Ser., Sér. C 1992, 374(Phys. Chem. Finite Syut:!
Clusters Cryst., Vol. 1), 633-8 (Enz). Using laser vaporization
technique and std. Time-Of-Fiight (TOF) spectrometric methods.!
Ionization Potentials (IP) of aluminum and iron clusters have bees!
measured in extensive size ranges. These resulis are compared with!
recently published exptl. works. For aluminum clusters, our resuics
are extended to larger sizes and reveal new structures. For botk;
types of clusters, the mass spectra recorded svstematically for
ionization energy just above the threshold reveal clear structures due
to small effects in the ionization potential or in the jonizaticn cross
section. These effects are discussed in terms of the self consistent,
Spherical Jellium Background Model (SIBM). i

s @ fep




i ,&/yﬁ/mzm/m 4.

hdeme W-, % M-‘,
LW//MW/‘ / m ///l% ) /f%(/.

e - -
mgy ﬁ/"z)/_ o

[ /%l/;‘/‘ 9,

7992



A7

/=/T"é; 74 33,

147

b pitco
Aa.onwm

" 118: 132568C First-principles, Jocal-orbital, denliiy;.t'uncti
study of eluminum clusters. Yang, Sang
2 Adams, James B.;

/993

onarl;
H: Drabold, David A;|
Sachdev, Amit . (Phys. Dep., Univ. Illinois,
Urbara, IL 61801 USA). Phys. Rev. B: Condcns. Matter 1993,
47(3), 156776 (Eng). Ab-initio, mol-dynamics simulations, of |
small aluminum clusters, Aly of n = 2-6, and 12, 13, 55, and 147,
were done by using the d.~functional, local-orbital method of O. F.|
Sankey and D. J. Niklewski (1989). Equil. structures and total’
energies were caled., and compared with expt. and the predictions of.
other calens. The min. energy structures of Alys and Alss were found,
to be distorted icosahedrons; whereas, that of Ali:z appeared to be a'

slightly distorted cubo—octahedron. The d. of vibrational states was’
cd. for most of these clusters. Embedded-atom-method calens.

were also done for Alis, Alss, and Aliar; these calcns. were compared
to the ab-initio calens. . B = s

¢.A-7993, 18, n1Y
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120: 253861w Reactivity of hydrogen ‘with open and closed

,lhcll clusters. Khanna, S. N.;' Jena, P. (Physics Department,!

Virginia Commonwealth University, Richmond, VA 23284-2000‘;

USA). Chem. Phys. Lett. 1994, 218(4), 383-6 (Eng). By using

self-consistent calcns, based on d.~functional theory, the authorsi

demonstrated that clusters with reduced chem. reactivity can be|

.. designed by suitably varying their size and compn. .Analogous to the|

V4 /f/‘ (2 , rare gas atoms, clusters with closed electronic shells were found to be
7 / less reactive to gas mols. such as hydrogen; whereas, those with
/u)'jy ‘//U unfilled shells react strongly. This ﬁndinr can form the basis for
77 “dwit’y * synthesizing a new class of cluster-assembled materials. Calcns. of

), ¥1{/}] mol. structures, binding energies, and electronic energy levels were
/)uﬂ// /,Q’I/M) done for Alia, Al12C, AlisH, and Ali2CH clusters. :

N O AL, HH
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123: 93903t Gaussian density-functional study for small neutral
(AlL), positive (Ala*) and negative (Als-) aluminum clusters (n
= 2-5). Calaminici, Patrizia; Russo, Nino; Toscano, Marirosa
(Di}g:rt.mento Chimica, Universita della Calabria, I-87030 Arcavacata
di Rende, Italy). Z. Phys. D: At., Mol. Clusters 1995, 33(4), 281-8
(Eng). The structures and properties of Al,, Ala*, Als- (n = 1, 5)
clusters have been investigated by using the Linear Combination of
Gaussian Type Orbitals ( GTO{ method, considering Local (LSD)
and Non Local (NLSD) Spin D. Approxns. and employing a Model |
Core Potential (MCP) that allows the explicit treatment of 3s? 3p1
valence electrons. For each system different geometrical structures,
and electronic states have been considered. For Als, Alst, Als- the
most stable geometry proved to be the equilateral triangle (Dm). Al
and AL+ prefer the rhombus (Dz) structure, while the corresponding
anion prefers the square (Da) one. The trapezoidal form (Ca) is the
most stable isomer for Als, Als*+ and Als- clusters. The anal. of
vibrational frequencies shows that these structures are min. in the
potential energy surface. The binding energies (D,), the adiabatic;
10nization potentials (IP) and electron affinities (EA), the chem.i
potentials or abs. hardnesses (n) and electronegativies (x) have been!
computed. Results are in good agreement with the available exptl.:
data and the previous high level theor. computations. ) !
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121: 187525g Clusters of s?p! metals and semiconductors, '
-Jarrold, M.F Chem., Northwestern Univ.,

m, IL 60048
USA). %r Chem. Phys. 1994, 52(Clusters of Atom. and
Mdoculu) 314 (Eng). A review with 60 refs. on properties of
Group IITA element (boron, aluminum, gallium, indium, lnd
thallium) clusters.
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'// At @ 121: 164355n Stability of charged aluminum clusters. Martinez,
.-' Vela, Alberto (Departamento de Quimica, Universidad
Anu;noma Metropolitana-Iztapalapa, Distrito Federal, Mex. 09340).
AUt e, B: Condens. Matter 1994, 49(24), 17464-7 (Eng).
g all-electron study on neutral, singly, and doubly charged Al
Aﬂswrs (n = 2-6) has beendcarried ou:_ wlth'z: tltxhe thn—Shaxs
= g2 ism incorporating a gradient corrections e exchange anc
f/, u"ﬂ/’/,{:/b.é }'{/JJ/] ror::gﬂtion energy contributions self-consistently. Results on their
o / ©0Lil. geometries, adiabatic and vertical ionization potentials,
C//‘ A ,C/ Ve :&mon affinities, atomization energies, global hardness, and possible

/ ’ ,/ / - fragmentation channels are presented.
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129:100305d Melting of Aly; cluster: ab initio investigations. ]
\[Kanhere, D. G.; Shah, Vaishali; Vichare, Abhijat (Department of Phys-
ics, University of Pune, Pune, 411 007 India). Condens. Matter Theor.
7 ‘fél”) 1996 (Pub. 1997), 12, 441-449 (Eng). Nova Science Publishers, -Inc..
/ZU L/M The authors used d.~based mol. dynamics to show that a finite—size
silver cluster shows 3 distinct regions similar to Lennard—Jones clusters:

'//(Q VI«Z”L/ solid-like, liq.~like, and solid-lig. coexistence. o
Sl @efirtel
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! 127:40182h Achieving reliability of calculations for flat poten.
tial surfaces in density functional theory: the case of Al, and
Al+'. Martinez, Ana; Vela, Alberto; Salahub, Dennis R. (Dep. Chimie,’
Univ. Montreal, Montreal, PQ Can. H3C 3J7). Int. J. Quantum Chem.:
1997, 63(2), 301-311 (Eng), Wiley. Harmonic frequencies obtained by
finite—differences from nonlocal d. functional calcns. are presented for.
the ground states of Al, (neutral and cationic). The effect of varying the!
;) . L?” 194 ,1/’f step size used in the finite—difference evaluation and the influence of;
4 v / / the d. convergence threshold are discussed. Potential energy curves'
/' B along the most important normal coordinate are shown. With these.
ﬁ?{/(’ ) /ﬂ[f&/ results, we found that for Al, the square and the rhombus min. are;
-almost degenerate with each other, while for Al,*!, the rhombus is more '
stable and the square is a transition state.

o
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128: 160500¢c Photoionization mass spectrometric study of neu-
tral bare aluminum clusters and aluminum—carbon mixed clus-
ters. Ni, Guo—quan; Zhou, Ru—fang; Zhai, Hua—jin; Wang, Yu-zhu

?ﬂ . [b (Shanghai Inst. Optics Fine Mechanics, Chinese Acad. Scis., Shanghai,

, Peop. Rep. China 201800). Chin. Phys. Lett. 1997, 14(12), 901-904 (Eng),
w% *  Chinese Physical Society. Photoionization time of flight mass spectra of
4 /

o

bare aluminum and aluminum—carbon mixed clusters as well as a variety
of oxygen— and oxygen—carbon—adducted aluminum clusters are re-

% 7 /% corded and assigned. The discontinuities in the mass abundance spectra

i
bir 00 I g
FA 1977, {28, W13
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of Aly and Al,~: The photoelectron spectroscopy of Al;~. Baeck, '

\/'129: 181625h Ab initio study for the low-lying electronic states ;‘

HUMALL
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CA1008 129 (U

40

o

frequencies of this work are expected to be correct wit.

Kyoung K.; Bartlett, Rodney J. (Department of Chemistry, Kang— |
Nung University, Kang—-Nung, 210-702 S. Korea). J. Chem. Phys. 1998,
109(4), 1334-1342 (Eng), American Institute of Physics. The low=lying .
electronic states of Al (2A1,2Bl,*Ag,*B,,982,2A,,‘Bg,°A2) and Al;- .
(’Al,"Bz,’A,,"Az,“B,,“AQ) are studied by coupled—cluster methods with :
a [6s5p2d1f] basis set. The geometries and harmonic frequencies are
caled. by the coupled—cluster single double triple (CCSD(T)) correlation
method with frozen core and virtual MOs, The energetic splittings at :
CCSD(T) geometries are caled. also by the CCSDT method. The caled. |
vibrational frequencies of the obsd. states of Al, (2A,, 2B,, and 4A,) and
Al3~ (*A, and 3B,) are in excellent agreement with exptl. results. Other
hin £20 cm-1,




*A;—*B,(*E") and 2B,—-2A,(?E) of Aly as well as ?B,~3A,(°E) and A~
3B,(°E") of Al;~ are pairs of min. and transition states on a potential
energy surface of a pseudorotation of the corresponding degenerate states.
The vertical excitation energies of addnl. states of Al;(2E'*E',2A,) and
- Al;=('E*,'E) are calcd. by the electron—excitation equation—of—motion
CC method and the electron—attachment equation—of—motion CC method.
The possible processes of ionizations and vibronic transitions are analyzed
based on the calcd. results. All features of the recent photoelectron
spectroscopic study of Al;~ are explained consistently. Also the photo-
electron signals of electron binding energies of 2.65 and 4.4 eV in earlier
expts. correspond to the ionization of the ground state of Al,~ to higher—
lying excited states of Al;. The 2 states of the resonant 2—photon ioniza-
tion expt. are assigned to the lowest quartet state and the 3rd quartet
state, E"” 4E’, without ambiguity. The anticipated features of 5 more
electronic excitations with transition energies of 0.22, 0.69, 0.77, 0.98,
_and 1.06 eV are discussed.
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( 129: 8823y Structure and electronic properties of Al and A],,-‘!
Na clusters. Kumar, Vijay (Material Science Division, Indira Gandhi,
Centre for Atomic Research, Kalpakkam, 603102 India). Phys. Rev. B:|
Condens. Matter Mater. Phys. 1998, 57(15), 8827-8829 (Eng), American|
Physical Society. Ab initio mol. dynamics simulations on the Al cluster !
show that in the capped icosahedron structure of this cluster, the 35}
electrons of the capping Al atom behave more like core electrons, giving |
rise to an electronic shell closure effect known for simple metal clusters |
with 40 valence electrons and which we also find for Al,3Na. This makes |
the two clusters magic. Al,4 has a higher binding energy than Al;,. !
However, the HOMO-LUMO gap in Al, is lower than in Al,; whereas !
in the case of Al,3Na it increases. These results are in complete agree- '
ment with the observation of a lower ionization potential for Al;s and a |

] ‘higher ionization potential for Al,;Na.
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. 129: 235868k Ionization potential of aluminum clusters. Akola,
/] = ag "sz J.; Hakkinen, H.; Manninen, M. (Department of Physics, University
of Jyvaskyla, P.O. Box 35, FIN-40351 Jyvaskyla, Finland). Phys. Rev.

B: Condens. Matter Mater. Phys. 1998, 58(7), 3601-3604 (Eng), American
Physical Society. The structure, electronic structure, and ionization
potentials of aluminum clusters of 2—-23 atoms are studied with a total
energy method based on d.—functional theory. The caled. adiabatic
ionization potentials agree remarkably well with the data from threshold
photoionization measurements. The anal. of the results gives insight
W Vy,l/ / into hybridization effects in the smallest clusters as well as revealing
certain clusters that exhibit a clear jellium—type shell structure. An

vyl ﬂ’lj/}, explanation of the exptl. results in the size region of 12—23 atoms is

/ Q 5 given in terms of coexisting, competing icosahedral, decahedral, and fec—
Wl

8 based clusters.
- O
Ch 1994 429, vl




13, 113 5780 ~57133
I 2 osin @ W planacty



n e md My e
[fie Mpottents  PE 4 gout ~
onto  pcyfoal fond



“r Zo00
/Zf%o//z in (7l
iyp-pe Yy P AL

weme, 2000, &/5715//.373‘99

7‘/&%%7

(Gl - /%—/./;// 4/7/



o, | dn 41050 | Zpof
Aty [ Feowe sl
7 - thenm - ., 2821,
115" W0, i)~ 1659

{ -
A\ /’

g

M1




A

f

A [ ni80
Aoty

Ty po bt
Gﬂw .47,
7

nampn ()

ool

:.135: 97685u Ab initio calculations of closo alane and gallane
anions X@A,;H,,2~ with X atoms of inert gases or halogens inside
the icosahedral [Al,,] and [Ga,,] clusters. . Charkin, O. P.; Kii.
menko, N. M.; : Moran, D.; Mebel, A. M.; Schleyer, P.+v. R. (Inst.
Problem Khim. Fiz., RAN, Chernogolovka, Russia). Zh. Neorg. Khim.
2001, 46(1), 120—-130 (Russ), MAIK Nauka/Interperiodica Publishing.
The authors used the Hartree—Fock and the DFT-B3LYP methods with
6-31G* and 6-311+G** basis sets to calc. geometries, vibrational,
magnetic, and energetic.characteristics of the title.compds. Data are
presented on isomers (local min. on potential energy surfaces), potential
barriers for the escape of the inert—gas atoms from the cage, vibrational
frequencies and IR intensities, and NMR chem. shifts. - B .
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135:24936 Atomic clusters - a possible source for novel matcrials.
Rao, B.K. Physics Department, Virginia Commonwealth University,
Richmond, VA, USA. Mater. Sci. Eng., A (2001), A304-306 211-
214. in English.

Geometries of ncutral and anionic clusters of AlnK and Aln (n
=1-5, 12 - 14) have been globally optimized at the first principles level
using the d. functional theory and gencralized gradicnt approxn. The
clectronic structures and clectron affinities of these clusters clearly
illustrate that the bonding of K with Al13 is different from that in the
bulk phase where these elements are immiscible. The observation that
two metallic elements Al13 and K are bound by an ionic bond, provides
a glimpse into the rich chem. of at. clusters. Finally such clusters have
been proposed as the building block for materials with unusual
combinations of properties.




