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" 's7405y Rare earths. IV. Dissociation energies of the, '
Oreentt 4 g

gaseous monoxides of the rare earths. L. L. Ames, P. N.
'Phy‘:"."Ché}}z'."7'1‘(8),.27157—18(1967)(Eng); cf. CA 56: 1006b.
The dissocn. energy of the gascous.rare earth monoxides together
Wwith the closely related compds._ScO and YO have been detd.
from Knudsen, effusion and mass spectrometric_isomol. O-ex-
change reaction studies. There is a double periodicity in the
<ob variation of the dissocn. energies with at. no., and these varia-
°

F{}qgoaguenb Walsh, and David White (Ohio State Univ., Columbus). J.|
W o

tions closely match those of the heats of sublimation of the rare
earth metals. Assuming a common bound state for the mon-
‘oxides, M2*+O?~, it is shown that the variations in the dissocn.
.energies in the lanthanide series correspond to the magnitude of
the 4f» — 4f»~15d transitions of the divalent ions. 38 references.
. B RCKG
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Bp-437y-vl]
-8 11419. " CnekTpocKomHs OKHCAOB PEXKHX _ 3eneas B———-
hHepTHeIX maTtphuax mpu 49°K. DeKock Roger L.}
Weltner William, Jr. Spectroscopy of rare earth!
oxide molecules in inert. matrices at 4°K. «J. Phys.
____|Chem.», 1971, 75, Ne 4, 514—525 (aura.) RS
w y 9; ,  TMonyyenrr MK-cneKTpL MOMVIOWIECHHSI OKHCTOB PeNKHX 3e- |
Meab B MaTpHuax n3 Ar m Ne npn 1-pe 4°K. 3aperncrpy- "
é pOBaHbl KQ 1C_YacTOTH! MOHOOKICe{l _BCeX penko- |
3CMEJLHBIX _3JIEMEHTOB, KpOMe n Eu B obaactii 800—
o 830 cu=T TIonyuentt cnekTpr mByokuceii Ce, Pr, Tb, npu-
ueM nas CeO; n PrO, nesHaunTenbnan WHTCHCIBHOCTE no- —————
< JI0ChI KO/IeGaHHsl vy MO3BOJISIET YTBEPKAATb, UTO STH MOJe- |
9! KYJIBL JIMEIOT IIOYTUl JIHHEIHYIO KOH(DUIYpalHio. TToayyens ;
) Y®- 1 BUANMLIE CNEKTPbI MOTVIOMEHHS  MOHOOKHCE] pe,u-,I

' Cll, 420 ot ',-"’
(H)

P33-oru




. KIX 3eMenb B oGaacri 8500—2000A it npoxselleﬂo cpasne-\ '
' jiie CO CMIeKTPOCKOMIY. AAHHEIMI JUIsl Fa3oBoil $askl. 06Ha-'
‘pyx(eﬂo nanyuennie CeO, B 00JaCTH 5000—6000 A c -
- TeNBHOCTBIO ~200 Jicex, OTHECEHHOe K 3arpellleHHOMY CHH-;
s/eT-TpHIIeTHOMY_nepexoly. Buba. 23. 10. M. /1.,

g“fz, ooy, 700, ;[
PO ; Tlaw
"/405'7710 .
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1 O bdd/. NNOHHAA MOACJ]b H JAHIOJADHLIC NUJAXHPHIyCMUL®

1 -
¢ o | “TH B’ 9HCPreTHUCCKHX pacyeTaX. DHEPrHH JMCCOUHALHH MO- / y 7’/{
ﬂLOIMDO}CCléq' " HOOKHCeil peJKO3CMEIbHBIX 3JICMCHTOB H MOHOOKHCEN W MO- /
| HOCYJb(HA0B ICTOYHO-3EMENbHbI eutoB. Guido M,,
R / ‘Gigli G Ton model and dipole polarizabilities in ener- =
5' 9 gy calculations. The dissociation energies of the rare—(

' carth monoxides and the alkaline—earth monixides and

: . .monosulfides. «J. Chem. Phys.», 1974, 61, Ne 10, 4138—

o et 4140 (2HraL) ¢

- Ha ocnoBanui pe3y/bTaToB PacueTos, GasHPyIOLIXCS Ha

- ; *MOJeMIl - DHTTHEPOBCKOTO THNA, JOKa3aHa mNpHMeHHMOCTb
. -MOJE/H MONSPH3OBAHHOTO JBOMHOrO HOHA AJst pacueTa oc-

—(—~—f—\— 'HOBHBIX CB-B Ta3. MOHOOKHceit P33. u cHabno saekTpo-

‘%o " SMOJIOXKHT. MOHOOKHCel M MOHOCYIbOHIOB Lies.-3eM. 3je- ’

O, (i ~MEHTOB. B 4aCTHOCTH MOKa3aHo, UTO PACCUHTAHHBlE 3Haye-

“HHs 3Hepruit JuccouHaunH MoHuookuceit P33 u mounooky- -
.ceii. ‘M MOHOCYJB(IAOD HICN.-3EM. IJCMCIFTOB XOPOMID To™ ————

C BKCIIE 3 ITBCPZARRACT THNOTe3y, uyTo
f015IPH3YEMOCTH, MO MeCHbUIE MepPe KaK NapaMerpel, pe. - -
107b30BaHHbLIE B 3TOM THME PacyeTOB HOHHON Mopenn, pe

———m———— 33BHCAT MJAH NOYTH HC 3aBHCAT_OT OKpyXKalouleft cpepy, ——
x 7Y B o70it CBA3N NOKa3aHa BO3MOKHOCTL YCTAHOBJEHHS WKa-
__...--/_.;...—~ © Bl MOJISIPH3YEMOCTH AU HICMONb3OBAHHA B PacueTax Hop. ——

__yoit _momens, ®._Baii6ya

o - — —

— e
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1 J117. TepmoaMHAMHKAa  HOHHM3AUHH ra3000pasHbIX

OKHCJIOB;. nepBble THOTEHI{HAAbl HOHH3AWHA MCETannoB M3

paza JaHTAHOHWAOB 1 HX OKHcaos. Ackermann R. J,

Rauh E. G, Thorn R. J. The thermodynamics of

ionization of gaseous oxides; the first ionization poten-

tials of the lanthanide metals and monoxides. «J. Chem.

Phys.», 1976, 65, Ne 3, 1027—1031 (aur..)

Ilepsrie notenuuanst nounsauun (I1H) saementos u3

psiia JIAHTAHOMIOB M HX OKHCJIOB B ra3oBoji ¢ase omnpe-

O/ JC/CHBl MO METOLY 3JEKTPOHHOrO YAapa H3 MOTeHUHAJIOoB:

nosiBAeHHsT Ha KpHBHIX 3ddekTHBHOCTH HOHM3aunn. Hame-

> pernst [1M npoBOmmJNCh NpPH OANOBPEMENHOM BBEAEHIH
n3pecTHBIX cranpapron. Ilomyuennste ITH mas psama nan-

TAHOHJOB XOPOLIO COIJIACYIOTCSl CO CMEKTPOCKOMHY. JaH-

HBIMH M Pesy.1bTaTaMil HCCJIeAO0BanHil MO MCTONY NOBEpPXH.

jonM3anMH. B Hauyajse psga JManTaHOHAOB Habmofaercst

cootrowenne MM (Ln)>TIM(LnO), Torma kKak B KoHue .

3TOr0 psifa BLINOJHsieTcss oOpaTHoe cooTHowelite. Paas-

(04_7 /Vﬂ HHLI@ MCKAY STHMH BeJHUHHAMH ONpeleseTcst pasHuuelt
qo. iy - aneprail. auccounaunn (Do) HefTPanabloro H OIIOKpaTHO




yionnsoBannoro oxucaos LnO, 6Gaaropaps uemy mnoJayue-
ubl Beanunnbl Do(LnO+). Tlpupona ximuu. cpasi 3 LnO-
i1 LnO+ muccienosana HCXONS 13 3JeKTPOCTATHY. MOJC/IH
CHCTEMBI TOYCUHBIX 3apsigoB. [as HeliTpasblOil MOJCKY-
JILI . TPHHATBI JIonyulCHHS 0  MOHOTOHHOM H3MEHEHHH
MeKDBALCPHOTO PACCTOSIHHMSI H TapaMeTpa 3JeKTPOCTaTHY.
OTTAJKHBAHHS, a TaKkKe O HEMOHOTOHHOM H3MeHEHHH B
psny Ln asueprui noAspH3aumi, KOTopasi —onpeleasercs
PA3HCCTBIO SHEPrHil DJACKTPOHHLIX MCDEXO0A0B THIMA 4fr—
4/n=154. dra ke cxema, 3a HCK/JIOUEHHEM IOCJIEIHEr0 10-
NYUICHIA, HCMIOMb30OBAHA IJIS ONPEACTCHHST SUCPriti B3
s~ LnO+. Tlokasano, uTo Takas TMOJYy3MIHPHU. MoJe’Tb
7aeT Xopoluee OMICAaHHEe HOHHOM CBSI3H B paccMaTpHBae-
MBIX COCAHHGHISIX: 3HEPTHH MHCCOUHAUHH JAJS THIOTCTHY.
npoueccos LnO—Ln*2+0-% u LnO+—Ln+34+0-2 otau-
yaloTCsl OT BEJIHYIH, CJACAYIOUIHX 13 3SKCHepHMEHTa, e
Goice uem na 0,2 3B, 3a HCKMouenHem cayuas Ln=La.

I'. A. Boyne
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Collie@'ff Ceo, Gasgnier Mes Treb- __
| bia P. Analysis of the eleotron excita-

- tion spectra in. heavy rare earth metals,
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I976 37,11 L 397..006 (anrn.,pea Gpamm.)

ﬂﬁﬂbm'a

~on cON SQ'? : S e BME‘IV!THJ




VW poeeé b4 2 5

Qxﬁcd—/wj

[M‘ML&W7

- 186: Hﬁ(‘)ﬁls Mass bpcctromctrl«. observations of some pO"
Jdyatomic gascous rare carth oxides and their atomization’

‘energies. Kordis, J.; (um.,cruh K. A. (Dtb Chem., Texas Al
W

and M Univ.,. Collugc Station, ‘Tex.). em. Phys. 1977}
66(2), 4183-91 (Kng). From Knudsen effusion mass spectrometric.
examn. of reactions of the type M(g) + MO(g) = M:O(y),:
2MO(g) = M:O:(g), and 2MO(g) = MO:(g) + M(g), the atomization |
energies 3 e (keal/mole) of the following new spcuo; were !
estd.: Bux0(y), 174 £ 1.2, Gd=O(g). 236 £ 10; Th20(g), 243 £ 12
Ho:0(g), 216 + 14; Lu:O(g), 266 = 14; r‘uO(;,) 324 % 17!
Gd:0:(g), 427 = 17; Th:0:(g), 432 + ->1 Hao:0:(g), 407 >b.
GdO:(g), 314 £ 17; and HoO:(g), 307 £ 25, Atomization energies |
A HC (keal/mole) revised from literature are presented for lhe:
following; Sc:0(g), 236 £ 16; Y-_-O(;,') 249 £ 13; La2O(y), 265 &
Yu():(g), 438 £ 28; LaxO:2g), 169 £ 28; CC'O (g) 172 15;
CeO2 (;,), 344 £ 5; and NdOa(g), .H8 + 20. The variation of lhe|
atomization energies of the M. 0(;,) M:20:(g), and MO:(g) species |
along the lanthanide series follows a similar pattern obsd. for the |

~atomization energies of the MO(g) species and the heat of°
‘sublimation of the corresponding metals.  Predictions of the:
-atomization energies of the yet unoshd. rare earth oxide apcm;.

of the types above have been made. The std. heats of formation!
at 0 K of the gaseous rare earth oxides are ulso prcaented

Gt 192388 T osented.
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2 J463. daekTpoHHash CTPYKTypa IBYXaTOMHbLIX MoOJe-
Kya 0e3 MNpOCTLIX MOJEKYJASPHbLIX NOCTOSIHHBIX. Diatomic -
molecule electronic structure -beyond simple molecular
constants. Field Robert W. «Ber. Bunsenges. phys.
Chem.», 1982, 86, Ne 9, 771—779 (amra.)

PaspaGoTana no.ysMImHpHY. TEOpHS, TNO3BOJsIOUlas cCy-
LICCTBCHHO YNMPOCTHTL INOCTPOEHHE 3HEPreTHY. JHarpam

‘MOJIEKYJ, COAEPIKALIHX aTOMBI C YaCTHYHO 3aNOJHeHfIbIMH
-o6osioukamu 3d u 4f. Ha npumepe cemuamiati asyxarom-
“HBIX _OXHMCJIOB _DCAKO3eMe/bHBIX 3/JeMEHTOB MNOKa3aHo, yTo
JIpHMEHEeHHe 3TOIl TEOPHH NMO3BOJACT HHTCPIPETHPOBATH HX
CIICKTPEI, HECMOTPS Ha BHICOKYIO INIOTHOCTb HH3KOJEKALIHX
"37CKTPOHHEIX_cocTosinuil. OTMeueHo, yTo B pay oo
KeITHOTO NMOAXOAA BO3MOXKIHB JETaJbHAS HHCJACHHAS Mapa-
MCTPH3AUNA I KOJINCCTB. NPEACKA3AHHE NOJIOKCHHS YPOB-:
Hell, pacyeT MAaTPHYHBIX 3/JCMEHTOB BO3MYINEHHS H HHTEH-
cusuocteit nepexoaos. Bu6n, 25. - M. T.

A/a% '
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- 105: 50062d Thermochemical properties of the rare earth

- IW »smonoxides. Dulick, M.; Murad, Edmond; Barrow, R. F. (Air Force

J /7 Geophys. Lab., Hanscom Air Force Base, MA 01731 USA). J. Chem.
Phys. 1986, 85(1), 385-90 (Eng). Crystal-field theory was used to

identify and locate the energy levels of low-lying (<10,000 cm-1)

states of the rare earth monoxides. These states were used to cale, -

the thermal functions, which were then used to derive accurate

dissocn. energies of the rare earth monoxides. These newly derived"

: ¢§) . dissocn. energies are discussed in terms of a model related to th
/ZQJW /p/i promotion energies for 4fn+15d0 — 4fn5d1, o ¢

00 CINY 7

o. ). 1956, los, w6
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105: 160941x ‘High resolution, mass resolved spectra of rare
fisotopes. Miller, C. M.; Engleman, R., Jr; Keller, R. A. (Los
Alamos Natl. Lab., Los Alamos, NM 87545 USA). AIP Conf. Proc.
1986, 146(Adv. Laser Sci. - 1), 642-6 (Eng). A review with 4 refs. of
recent results on resonance-ionization mass spectrometric measurement
of high-resoln, optical spectra of Lin rare isotopes. Hyperfine spectra

of lhl«e 2[)03,2, 2032 transition at 22,126 cm-t were obtained for
173 176] 1, . hd i .

W yomont)
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';,1551101 Ien. OueHKa MOJCKYASAPHbBIX  MOCTOSIHHBIX
"MBYXaTOMHBIX MoJekyan JaantanoupoB. Tioaun B, U,
Epoxun E. B.; Pen. x. «Bectn. MI'YV. Xumua». M., 1986,
17 c., un. Bubauorp. 19 nass. Pyc. (Pyxomucs pen.-
8 BUHUTHU 23.09.86, Ne 6804-B)

Ha ocHoBe NpEAJIONKEHHHIX SMIHPHY. 3aKOHOMCpHOCTE

4 pacc“m'ranu YacTOTH KoJeOaHuuit i MEXDbAACPHBIE DaCCTOSA-

HHSI OCHOBHOI'O 3JIEKTPOHHOTO COCTOSIHHST JABYXaTOMHHIX‘
OKH(BIO){ -EH r;imzremmon JaHTAHOH, . ABTope¢)epa-r

Uu-n-)@@ [M// " |

§-1987, 1§, w5 ha- qanatouy,
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©"108: 228531h Luser spectroscopy of rare earth oxides. Linton
C. (Phys. Dcp., Univ. New Brunswick, Fredericton, NI Can, 1238
:5A83). - J. Phys., Collog. . 1987, . .(C7), _C7*511/C7-615 - (Eap)
‘Recent- developments in the spectroscopy. of the raro carth oxides
-using laser techniques are roviewed with 15 refs. A ligand field theor.
approach describing the electronic- states is outlined alons with lha.;
varios exptl, tcclmiqulcﬁ ‘lhull}mve heen used ‘ag diu;'nusl"ic tools .to
, st oovarious aspects of the - theory, 'S OF v :
QA i vions st o e s, ol o sl

GRAAMpON) -

¢.A-/988, 108, vk ¢
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)-1011130 H3yuenue MOHOTHAPHAOB, MOHOOKCHAOB M
'MOHO(TOPH/IOB PEAKO3EMEAbHBIX METaJJOB METOAOM nCep-
nonorenunana. Pseudopotential study of the rare earth
monohydrides, monoxides® and monofluorides / Dolg M.,
Stoll H. // Theor. chim. acta.— '1989.— 75, Ne 5.—
. C. 369—377.— Anurn. Mccro xpauenns I'TTHTB CCCP

Passutpii B, npeaviayuteit  cratbe (// Theor. chim. ac-
ta.— 1989.— 75.— C. 173) KBa3HpeJATHB. METOJ NCeB-
JONOTEHLHAJIOB, 3aBHCAUIMX OT 3HCPTHH, NpPHMCHEH Aas
pacuera aTOMHBIX CBONCTB 3 TpYNN COC/AHHCHHI MeTaj-

&AL nos or La mo Lu. ITapameTpH mnceBAONOTCHUHANA BHGH-
%c[;;%;ﬂl '@‘/ﬂ/ /ﬁ:/LfL( pajiHCh MJsi TPeX- H JABYXBAJICHTHBIX KOHQHrypaumii 4f-

aTOMOB. anHC}lcmlUC pe3yabTaTtel  Aad AJNIHH CBs3eit,,

: . SHCpl‘HH JAHCCOLLHALLHH H XapaKTepHbIX KOJ]eGaTC'leHX.
/Lb@g?ﬁ/wmwu YacTOT MO3BOJAIOT 3aKJIOYHTb, UTO METOJA YAOBJIETBODH-
. TeJbHO BOCIPOH3BOIHT HabalogaeMble TEHAGHUHH, OAHAKO

ANA NOoJsiy4yeHHSI KOJIHYECTBCHHO TOYHHX pe3yJabTaToOB, BC-

poSITHO, HEOGXOAHMO BKJIOYHTL 4f-cocTosinHs B 4YHCJO
BasenTHHX. OGCyxaaeTcss posb  peNsiTHB.  MOMNPaBOK.

. /9389, A//O e
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ALORO UL g e
Z111: 45559¢ Pscudopotentinl study of the rare carth mono=
[é Mﬂ/ﬁ@ﬂfﬂ&hydridcs, monoxides and mouofluorides. Dolg, M.; Stoll, H.
(Inst. Theor. Chem., Univ. Stuttgart, D-7000 Stuttyart, 80 Fed. Rep.
] éﬂ . Ger.). Theor. Chim. Acta 1989, 75(5), 369-87 (Eng). Nonrelativistic
ﬂ /Mand quasirelativistic energy-adjusted pscudopotentials for fixed 4f
7 subconfigurations of the rare earth elements La through Lu together
/M,wﬂ with corresponding optimized valence basis sets were used in SCF
and CI(SD) calens, to det. the spectroscopic consts. for the
energetically low lying superconfigurations of the lanthanide monohydrides,

monoxides, and monofluorides. The exptl. obsd. trends in dissocn.
energies, bond lcn;z%hs, and vibrational frequencies for the ground

p states of the caled. superconfigurations of the monoxides and
1///’ > ,Qbﬁce mnnnﬂu)oridcs are well feproduced. ‘The results for the monohydrides
Ww " are mainly predictions. S -
Dxopou- coif,
Jp. 1) O
c-A.1989, 1,6
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111: 30746a Multichanncl Rydberg spectra of the rare gas
dimers. Du, Ning Yi; Greene, Chris H. (Dep. Phys. Astron.,
Louisiana State Univ., Baton Rouge, LA 70803 USA). . Chem.
Phys. . 1989, 90(11), 6347-60 (Eng). Rydberg levels of several
heteronuclear rare gas dimers are treated theor. by combining
multichannel ‘tfuantum defect methods with a nonperturbative
Fermi-type anal. Calcns. confirm many major spectral features obsd.
in expts. by Dehmer and Pratt, and permit the first detailed

“interpretation and classification of some of the obsd. spectra. The

dimer spectra closely resemble at. spectra in many cases, while others
show dramatic mol. effects. - ‘
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112: 25863c Atomic-like orbits and lanthanide contraction.
Li, Yongping; Xia, Shangda; Zhang, Haifeng (Dep. Phys., Univ. Sci.
chhnoﬁ China, Hefei, Peop. Rep. China). Chin. Phys. Lett. 198,
6(10), 436-9 (Eng). The high order momentums of radial wave
functions for 4f-series were caled. using at.~like Gaussian basis. The
lanthanide contraction and some comparisons are discussed.

. A 1990, 112, Y.
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' 111: 140692n Ilcctromc structure and physical-chiemical pro-l
ertxcs of lnmh inide oxides. Rizhkov, M. V.; Khodos, M. Yu.;
eterin, G. Gubanov, V. .A. (USSR) Visn. Akad. Nauk Ulkr.

;ﬂéMﬂﬂWM RSR l!)b‘.) (o) 36-49 (ULrun) A review with 32 refs,
Pt

¢.A. 1989 111, /v/(f}‘
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130: 215148t Thermochemical properties (D°, and IP) of the lan-
thanide monohalides. Kaledin, Leonid A.; Heaven, Michael C.; Field,
Robert W. (Department 5T Chemistry, Emorv University, Atlanta, GA
30322 USA). J. Mol. Spectrosc. 1999, 193(2), 285~-292 (Eng), Academic
Press. Thermochem. data for the lanthanide monohalides were combined
with recent ligand field theory ¢alens. (K. et al., 1996) to est. the dissocn.
‘energies and ionization potentials for all LnX (Ln = Ba~Lu, and X =F,
Cl, Br, ) and the dissocn. energies for LnX*. Owing to the negligible
involvement of the core-like 4f electrons in bonding, the dissocn. ener-
gies and ionization potentials of all LnX (Ln = Ba-Lu,X =0, S, F, Cl,
Br, I) should vary with Ln atom in a simple linear manner, provided
that corrections are made for differences in f—orbital occupancy between
LnX and the free Ln atom or between LnX and LnX*. Such a model is
provided, and, in so doing, several inconsistencies in the thermochem.
data are cor. Based on thermochem. data (Kitaev, A.A., et al., 1996) and
recent spectroscopic observations (McCarthy, M.C., et al., 1996) , a revised
value for the ionization potential of DyF, IP(DyF) = 5.85 + 0.06 eV, is
proposed. (c) 1999 Academic Press. o ) A

(77999 /30 N76
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131:10919 Characterization of the Reaction Products
of Laser-Ablated Early Lanthanide Metal Atoms with
Molecular Oxygen. Infrared Spectra of LnO, LnO+,
LnO-, LnO2, LnO2+, LnO2-, Ln03-, and (LnO)2 in
Solid Argon. Willson, Stephen P.; Andrews, Lester
(Chemistry Départment, University of Virginia,
Charlottesville, VA 22901, USA). J. Phys. Chem. A,
103(17), 3171-3183 (English) 1999 American Chemical

Society. CODEN:  JPCAFH. ISSN: 1089-5639.
DOCUMENT TYPE: Journal CA Section: 73 (Optical,
Electron, and Mass Spectroscopy and Other Related
Properties) This paper is the 1lst of a 2-part study
of the reaction products of laser-ablated
lanthanide metal atoms with 02. There is general
agreement with previous gas-phase and matrix-



isolated neutral monoxides of the lanthanide
elements. The present results agree with earlier
identifications of Ce02 and PrO02 and make new
assignments for NdO2, Sm02, Eu02, and Gdo2. This
work provides vibrational frequencies for 6 LnO+, 5

LnO-, 2 LnO2+, 6 Ln02-, and 2 LnO3- species; 5 (Ln0O)2
' rings are also reported here for the 1st time. Low’
ionization energies for the metals and the LnO mols..
facilitate prodn. of the LnO+ cations and make electrons
-available for capture to form mol. anions. The doping of
CCl4 into these samples provides a diagnostic test for
the identification of mol. cations and anions by matrix
IR spectroscopy.
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Eu02, and GddZ2. This work provides vibrational
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observations of neutral 1lanthanide monox the
frequencies of monoxide cations and anions are
original to this work. dioxide anion vibrational
frequencies of all late lanthanides and neutral
frequencies of 5 of the last 7 are reported. In
conjunction with the ear part of this study, the
av. vibrational frequencies of the early lanthani
dioxide anions are 1lower than their neutral
counterparts, while those of late lanthanide
dioxide anions are higher. Doping the electron
scavenger into these samples provides a diagnostic
test for the identification of m cations and anions
by matrix IR spectroscopy.
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