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118: 48258x The effect of nuclear quadrupole hyperfins fat,e
action on the infrared sahsorption band v¢ of iodomethyr, , |
Paso, Risto; Alanko, Seppo  (Dep. Phys., Univ. Oulu, wor:e,
Finland). J. Mol. Spectrose. 1993, 157(1), 122-31 .. 5 &
A high-resoln. absorption spectrum of the perpendicular funds.-, . .
vs of CH;l was recorded. The band was analyzed essentiatiy o, .
unperturbed perpendicular band, although a small Coriolis tere.

’) with 2v3 was taken into account. A lcnst-sgumes fit with 1. .
( l{,) parameters was performed. The splittings and shifts in line pna . .
7

)
L
|

caused by the nuclear quadrupole hyperfine effect were invest.; .,
and the influence of this effect on the results of the least-sqiaee, -
was studied. The correction of the hyperfine effect incrrases ot
amt. of acceptable lines by more than 10% in the least-squaseq +,
The influence of these addnl. observations-on the mol. conae

generally within the statistical error limits, but for some higher /-

parameters the changes are more considerable.

O A 1993 18 e
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1993

F: CH3I

P:3

4B1286. Hiswas dynnamentanshas nonoca 'nio'[3] {13}CH[3]I. OanospemeHHbI
ananus yposueii v[3]=1, v[6]=1 1 v[3]=2. The lowest fundamental band 'u10'[3] of
{13)CH[3]I: Simultaneous analysis of the levels v[3]=1, v[6]=1, and v[(3]=2 /
Alanko Seppo, Karhu Juha // J. Mol. Spectrosc. - 1995. - 174, N 1. - C. 215-222. -
-Kar,

B o6nacti 470-550 cm{-1} uccnenosan MK-cnekTp METHIHOAMMA, OTHCCCHHDII K
nonoce 'mio'[3]. Yactoter 6onee 1500 nepexonos otecensl k cydnonocas K=0-12
co 3nauennamu J 10 79. Ha ocHoBsanii 0fHOBpEMCHHOTO anann3a nonoc 'mio'[3],
'"mi0'[6] 1 2'mio'[3] onpeacncHbl BPAILAT. NOCTOANHLIE, CHIOBBIC MOCTOAHHBIC H

ﬂOCTOﬂHHblVC KOpHOHHCa.
Py, 10q
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123: 324741g The lowest fundamental band »; of 13CHjl: simul=" "~
taneous analysis of the levels va = 1, v¢ = 1, and v; = 2. Alanko,,
Seppo; Karhu, Juha (Dep. Physical Sciences, Univ. Oulu, 90570
Oulu, Finland). J. Mol. Spectrosc. 1995, 174(1), 21522 (Eng).
The IR spectrum of the lowest fundamental band »3 of 13CHal has
been studied in the region 470-550 cm-! at a resoln. of 0.0027 cm-1.
In this parallel band more than 1500 transitions have been assciigned
for subbands K = 0-12, including J values up to 79. The band has
‘been anal using the upper state energies as observations. In
addn. to vibrational level v3 = 1 the model included the level ve
WM ) =1 in order to study the influence of the Coriolis interaction vi/ve
: X on the band parameters. There is also a Coriolis resonance in effect
between the upper states of the bands v and 2v3 and accordingly the
(4 level v3 = 2 has been added to the model. -

O 4. /995 K3, ydY
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F: CH31

B:3

151160. OGpasosanme otpuuarcasibix Hoios u3 CH[3]I anekTpoHuBIM YAApOM.
Negative ion formation from CH[3]I by electron impact / Nagesha K., Marathe V.
R., Krishnakumar E. // Int. J. Mass Spectrom. and Ton Process. - 1995. - 145,N 1 -
2.-C. 89-96. - Aurn.

MeToZI0M NEpeCeKAOLIIXCS MTyMKOB H3y4ani 0GpasoBalic OTPHUATEALHEIX HOHOB
npu cronknosetiax e+CH[3]I B nurcpsanc suepruii ancxtponos 0-50 3B. B
nononnenie k 1{-}, nabmoganit H{-} 1 CH{-} npu cneuudiueckix pe3onancHeIx
nepriax. Mamepensl ceuenns. [IpoBEACHEI HEIMMMPHY. PaCHCThI noBepxHocTei
notenunanshoii aneprin CH[3]1 n CH[3]I{-}.

@
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F: CH3I-

P:3

151160. OGpasosatiiic OTPHUATCALHBIX HOHOB H3 CH[3]! anckTpoHHbIM YAAPOM.
Negative ion formation from CHI3]I by electron impact / Nagesha K., Marathe V.
R., Krishnakumar E. // Int. J. Mass Spectrom. and lon Process. - 1995. - 145, N1 -
2.-C. 89-96. - Aurn.

MeTO/I0M NEPECEKAIOLIMXCA MyHKOB H3yuanit 06pasoBaliie OTPHUATC/ILHLIX HOHOB
npi cronkuosennax e+CH[3]l B mireppane snepraii anextponos 0-50 3B. B
pononuenne k 1{-}, nabmonamt H{-} u CH{-} npu cneunduucckix pe3oHancHbix
anepruax. Mamepenst ceuctig. [TpOBCACHE! HEOMMMPIY. PactCTL! nosepxHocTeii
notenwansHoit aneprit CH[311 1t CH[3]I{-}.

Mgy
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F: H3CI

- Ps3 : i
751258. Umcro XoneGaTe;bHOE CIIOBOE MONE JUIA  MOJICKYT THMA |
XY[3]Z(C[3v]). Pure vibrational force field for XY[3]Z (C[3v]) molecules /.

- 'Rajamanickam N., Fernandez-Liencres M. P., Lopez J. J., Fernandez M.,

_ Escribano R. // 10th Int. Conf. Fourier Transform Spectrosc., Budapest, Aug.
27 - Sept. 1, 1995: Book Abstr. and Program. - Budapest, 1995. - C. B2.7. -
Anri. 3

‘B paMKax MOJeNH T. H. YHCTO KoxeGaT. CIJIOBOTO MOJA MPOBENCH aHamis |
CHIOBBIX ToONeii  MOHOralOreHMCTaHOB H[BJICX (cummerpun  C[3V]), |
' pACCMOTPEHO BBIMOIHEHHE MPABHIA CYMM H KOPPEIALUH MCKIY BETHUHHAMM |
CIJIOBBIX TIOCTOSSHHBIX H F€OMETPHYECKHMH NapaMeTpaMit. :

SN - S U —— |

Powme.X-~F, 1996
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125: 180056d A detailed analysis of the vy/vg/vs + v¢ band system ;
of 13CH,I and 1*CH,l. Alanko, Seppo (Dep. Phys. Sci., Univ. Oulu, .
(SF-90570 Oulu, Finland). J. Mol. Spectrosc. 1996, 177(2), 263-279
(Eng). The IR spectra of 33CH,I and 12CH,l in the region of the bands
va, vs, and v3 + ve, 1200—1600 cm=?, were studied at an effective resoln.
better than 0.0025 cm=!. The excited states of these bands form a
complicated level system with a no. of resonances coupling the levels.
L ) Accordingly, the bands were analyzed by diagonalizing the complete,
/ { ( &% M{/ energy matrixes with all the interactions simultaneously taken into ac-
count. The computational procedure is discussed. In the case of 1*CH,l,
6302 observations including 145 perturbation—allowed transitions were
least—squares fitted by using a model with 44 free parameters. The std.!
deviation of the fit was 0.00014 cm-2. For 12CH,l, 7161 transitions
including 351 forbidden lines were fitted using practically the same model
is above. The std. deviation in this case was 0.00015 cm=2, '
ATy A TN 7 R, s e -

C.f: /996, 145 V9
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P:3 i

651299. Bpawarensnas cnektpockonis Beicokoro paspewenns CH[3]I ¢
HCMIONB30BAHHEM  HOBOrO  MeTofa, cBOGOAHOTO OT  JOMMIIEPOBCKOTO
ywpenns. High-resolution rotational spectroscopy of CH[3]I using a novel
doppler-frec technique / Carocci S., Di Licto A., Menciassi A., Minguzzi P., |
Tonelli M. // J. Mol. Spectrosc. - 1996. - 175, N 1. - C. 62-67. - Aurn.
TMpeanoken HOBBIT  CMCKTPOCKOMMY. MCTOR ABOIHOrO pe3oHanca ¢ -
CyGaONMIEPOBCKIHM Pa3pELICHIEM i BLICOKO YyBCTBHTCIBHOCTBIO, B K-POM !
CCNCKUMA MO CKOPOCTAM OCYLICCTBAACTCA 3@ CUCT KOMIHHCAPHOrO
PacnpoCTPaHCHHA H3nyucHHA ABYX 4acToT. [Ipi Henonb30BanitH H3nyUeHNs
CO[2]-na3epa H MHAAHMETPOBOTO M3NYyUCHHA H3MEPCHDI BpalLaT. 1 konebar. |
nepexonst CH[3]I, a Takke BrCpBLIC M3MCPCH OJICKTPHY. ANMONbHBIT |
MoMeHT B BO3GysmacHnom v[6]=1 koncGar. coctosuuy, pasHblii .
'Mi0'[6]=1,6295(6) H. :

PwmX 1Gq7—
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124: 159079h High-resolution rotational spectroscopy of CH,3l
using a novel Doppler—free technique. Carocci, S.; Di Lieto, A,
Menciassi, A.; Minguzzi, P.; Tonelli, M. (Dip. Fis., Univ. Studi, I-56126
Pisa, Italy). J. Mol. Spectrosc. 1996, 175(1), 62-7 (Eng). A new exptl.
approach to double resonance spectroscopy is discussed in detail. The
method uses collinear propagation of radiation of two frequencies to
achieve velocity selection; it does not rely on nonlinear effects and it has
a great sensitivity. Some examples of its application to the IR-microwave

region are described. By using a CO, laser and a mm~—wave klystron

we measured the frequency of rotational and vibrational transitions of
CH,] with sub-Doppler resoln. We also obtained the first measurement
of the elec. dipole moment in the vg = 1 excited vibrational state and
result is pg = 1.6295(6) D.__ :

c, A 7996, 124 772
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5? 651299. BpamaTenbHas CNEKXTPOCKONUA BHICO-
xoro paspeumrenus CH3I ¢ ucnonp3osaiiesm HOBOTO
MeToOna, CBOJONHOrO OT XONIIEPOBCKOro yluupe-
Husa. High-resolution rotational spectroscopy of CH3l using.
a novel doppler-free technique / Carocci S., Di Lieto A.,
Menciassi A., Minguzzi P., Tonelli M. // J. Mol. Spectrosc.—
1996 .— 175, N2 1 .— C. 62—67 .— Auwurn. )
IIpennoxen HOBHIT CIEXTPOCKONMY. METOX IBOIOr0 pe3o-'
HaHCa C CyGHONIUICPOBCKMM pa3pellleHHeM M BEICOKOIf YyB-
CTBHTENBHOCTBIO, B K-POM CeNEKUMS IO CKOPOCTAM OCylne-
CTBJAETCA 32 CYET KOIMHEAPHOTO PacMpOCTPAHEHHA W3Iy-
uenus nsyx vacror. IIpu ucnonssoBanuu usnyvenns COj-
Jla3epa M MMIUIMMETPOBOTO M3MYMEMHS M3MEPEHE BPALUAT. M,
xoineGat. nepexonn CHal, a Takxxe nnepsme uaMepen smek-!
TPHY. OMNOABMEIN MOMEHT B BO3GYXNEHHOM Vg=1 konebar.’
COCTOSHMM, PaBHLLt j16:=1,6295(6) 1. C. H. Myp3un -

Y. (97 N &
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125:70500m A new approach to double-resonance spectros-
copy: The method of Doppler splitting. Minguzzi, P.; Carocci, S.;
Di Lieto, A.; Menciassi,"A.; Quochi, F.; Tonelli, M. (Dipartimento di
Fisica dell'Universita, I-56126 Pisa, Italy). Laser Spectrosc., Int. Conf,,
12th 1995 (Pub. 1996), 216~219 (Eng). Edited by Inguscio, Massimo;
Allegrini, Maria; Sasso, Antonio. World Scientific: Singapore, Sin-
gapore. The authors describe some examples of the application of a new
Doppler—free spectroscopic method to the study of vibrational and
e rotational transitions of CH;I. The authors discuss the speed dependence
of collision broadening, the measurement of mm—wave and IR frequen-
cies and the est. of the elec. dipole moment in the vg excited vibrational
state.

C\ﬁr/ggé/{_&xl\/é
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j ) 6B1298. JleTanbHblii aHAIN3 CHCTEMBI noJsoc

~ B - — e

va/vs/va+ve BPCH3I u 12CH3l. A-detailed analysis of
the vy/vs/va+ve band system of 3CHl and '2CH3I /
Seppo A. // J. Mol. Spectrosc.— 1996 .— 177, N 2 .—
C. 263—279 .— Anrum. ;

Ha HK-byproe-cnexTpomerpe B obnmacti wactor 1200—

1600 cm~! ¢ paspemenxem 0,0025 em~! H3MEpEHEl
Kone6aTenpbHO-BpallaT. CIEKTPH NOJOC V2, Vs M V3+Ve ABYX

wsotonomepon 12CHzl u 13CHzl. Ananus cnexTpon BHMOI-!
Hen B npubmioxkenun momenn Cgzy € yyeToM Kone6aTenbuo-,
BpaIllaT. B3aHMOCHCTBHII, BKIIOYas KOPHOIMCOB PEC3OHAMNC,
pesonanc Pepmu u peszonanc l-tuna. C ucnonnsosanuem 44
CBOGOIMKIX CIEKTPOCKONHY. IIAPAaMETPOB H3MEPCHHEIE Nepe-

XOIBl ONMHCAaHB! B JaNHOit Moxenu ¢ TourHocTsio 0,00015 el
. - e es ~ - .C. H. Mypaun
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R
} - 128: 236528r Infrared spectrum of 13CH,I in the 2770-3200 cm—* -

~ * jregion:rotational analysis of the fundamentals v, and v, together

.(with 2vs and v; + vg + ve. Alanko, Seppo (Dep. Physical Sciences,

) \I Univ. Oulu, FIN-90571 Oulu, Finland). J. Mol. Spectrosc. 1998, 188(1),

. 43-62 (Eng), Academic Press. The high resoln. IR spectrum of 13CH,I

in the region of the fundamental bands ¥,(A,) and v,*}(E) near 3000

cm™?! were studied in detail with an effective resoln. better than 0.0040

: o cm~!. In addn. to these fundamentals, an overtone band 2vs° and a

S, . PAPE band v; + v5¥! + vg*! were identified in the region. The excited

e states of these four bands, together with 2v, + v3, v, + 21672, v, + vs*1,

/ C ) V2 + vy + vgEl, 2v572, vy + vsTL 4 vgTL, 205 + 204972, and 3v; + v, form

% a complicated level system with a no. of resonances coupling the levels.

Accordingly the bands were analyzed by diagonalizing the complete

energy matrixes with all the interactions simultaneously taken into ac-

count. Special care was paid to eliminate the effects of the near—lying

vibrational levels on the consts. of the fundamentals. Esp. the influence

of the strong Fermi resonance v,/2vs° was studied. The model with 60

free parameters could reproduce the 4610 exptl. transitions with only

fairly modest std. deviation of 4.3 x 10~3 cm~!. The phys. reasonable

values for the parameters were considered more important than just the

final std. deviation of the least squares fit.

I N/
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129: 337074r The molecular constants of 2CHjl in the ground.
nd vg = 1 excited vibrational state. Carocci, S.; Di Lieto, A.; De!
anis, A.; Minguzzi, P.; Alanko, S.; Pietila, J. (Dipartimento di Fisica
dell'Universita, Instituto Nazionale di Fisica della Matezia, I-56126 Pisa,
Italy). J. Mol. Spectrosc. 1998, 191(2), 368—373 (Eng), Academic Press.
A set of 26 new measurements were recorded by a Doppler—free double—
resonance technique, with a relative accuracy of ~1—=8. These data are
combined to previous FTIR measurements to refine the mol. consts. of
d /) 12Mel. All the available literature data were revisited, a few assign-.
ments updated, and some frequencies changed according to new laser
stds. A simultaneous fit to all the measurements of IR, microwave, and
radiofrequency transitions produced an improved set of parameters,
independent of previously detd. consts. (c) 1998 Academic Press.

C A 1998, 429, .// A5



F: CH3I

P:3

135:24954 Theoretical Calculation of Bond Dissociation Energics
and Enthalpies of Formation for Halogenated Molecules. Lazarou,
Yamnis G.; Prosmitis, Alexandros V.; Papadimitriou, Vassileios C.;
Papagiannakopoulos, Panos. Institute of Physical Chemistry, National
Center for Scientific Research Demokritos, Aghia Paraskevi, Grecce.
J. Phys. Chem. A (2001), 105(27), 6729-6742. in English.

The bond dissocn. energics and the enthalpics of formation of
halogenated mols. were theor. caled., and the results were compared
with the corresponding exptl. values in order to examine the reliability
of a large no. of levels of theory in thermochem. calens. D. functional
theory using a multitude of exchange and correlation functionals,
Moller-Plesset perturbation theory, and QCISD(T) and CCSD(T)
methods were employed, with all-electron and effective-core potential
basis sets of varying complexity. A small set of 19 mols. was selected,
consisting of X2, HX, and CH3X (X = F, Cl, Br, and I), the mixed-

hn]ogcgwmols. CIF, BrF, BrCl, IF, and ICl, and H2 and CH4. The calcd.

/.

o007



bond dissocn. energies were cor. for basis sct superposition errors and
the first-order spin-orbit coupling in the 2P state of halogen atoms. In
addn., the enthalpies of formation of all mols. in the set as well as those
of Me (CH3) and halomethyl radicals (CH2X) were also caled. by using
the corresponding atomization reactions, cor. for the spin-orbit coupling
in the 3P state of carbon atom and the 2P state of halogen atoms. Levels
of theory employing the B3P86 functional with moderately large basis
scts, augmented with diffusion and polarization functions, were found to
be sufficiently reliable in the calen. of bond dissocn. encrgics of closed-
shell halogenated mols. In particular, the B3P86/6-311++G(2df,p) level
of theory was found to be the most accurate, with an RMS deviation of
6 kJ-mol-1 for 23 bond dissocn. energies, with a negligible dependence -
of the accuracy on the level of theory chosen for the geometry
optimization. In addn., the B3P86 functional in combination with small
basis sets was found to be superior to B3LYP and MP2 in the calcn. of |
mol. structures. Regarding the caled. enthalpies of formation, G2 theory
was the most accurate, with an RMS deviation of 9 kJ-mol-1, followed !
by several combinations of the B3PW91 and B3LYP functionals with
mostly large basis sets. However, the B3P86 functional tends to
overbind open-shell species, resulting in an underestimation of the
centhalpics of formation for polyat. mols. Extension of the bond dissocn.
" cnergy calens. at levels of theory employing the B3P86 functional to a
larger set of 60 bonds in 41 halogen-contg. mols. revealed systematic
errors dependent on the mol. size. Therefore, the caled. bond dissocn.
cnergies at the B3P86/6-311++G(2df,p) level of theory were empirically
improved by increasing the abs. energies of the radicals by the quantity
9 x 10-5-Ne Hanr'ces (Ne = total no. of electrons of the radical), with a
:\:!Ibsccl{u;mt lowering of the RMS deviation in the larger set to 8.0
<J-mol-1.




F: CH3I
P:3
135:38602.  Scparation. of_ncutral versus cationic_ dissociation

processes in an ultracompact double time-of-flight spectrometer:.

first results on CH3L Lehr, L.; Weinkauf, R.; Schlag, E. W.
Institut fur Physikalische und” Theoretische Chemie, TU-Munchen,
Garching, Germany. Int. J. Mass Spectrom. (2001), 206(3),_191-199.
English. v
The authors present a simple exptl. sctup, which allqws
simultancous dctection-and_anal_of photoions and photoclectrons. In
short, the app. is a hybrid of a time-of-flight mass spectrometer and a
time-of-flight magnetic bottle photoclectron spectrometer. For ions apd
electrons the same field-free- drift region as well as the. same
multichannel plate detector is used. Mass resoln. m/Am is .apprx.1000.

Electron energy resoln. AE decreases with abs. energy and is 50 meV at

2807



0.5 eV. For lower clectron cnergies the resoln. is limited by the
bandwidth of the-200-fs lascr pulse_ The app. is tested at the known A~
state dynamics of Me iodide by femtosecond pump-probe cxcitation and
ionization. The obsd. fragment ions can have 2 different origins. They,
can be formed (1) either by parent cation photodissocn. or (2) by
ultrafast neutral fragmentation with subsequent fragment ionization by
the intense probe laser. Because of the different ionization energies of
Mel and I, neutral, and cationic dissocn. pathways can be distinguished
by electron energy anal.- This-tool is-very. important for interpretation of
mass and femtosccond laser pump-probe spectra of short-lived mol..
systems. Because of the comparable detection probability for ions and
electrons the app. would-allow- ¢lectronrion coincidence measurements’
at kilohertz laser repetition rates. ;

,
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