


G, HD (Zc ¢ 2em; i) vs/"l;z |73

e L e e e+

fins ‘u"fj c.a, mcwg “.

%7 ﬂw ey Te 23

— Gtn Lw{% Lc vfra - ceel
LA/OA)‘ 7{"1'4- ' 7[ A =
Z 2

vu,u, '3/10//"6’{: (’““L

— e o e £ vy | WIS

\0 Q] ca,l73Y,6032 %

g i g




L 379 ?—/V

_

( c nD, 0211 )

 er

be age G., Patat I'ey Spinks J.V
- hature 193%, 133, 951

""”ands of “heaVJ" —

C,Q,J/(

‘J

Z]'¢4é%7(




g e o e

g‘“é} (;} 93@%&% /’ Sl ,uk JWI

2 Fhosike 1954, 92, 43- 99

@méa,%m - m@@a)ttw gamos I IL&{

e a—.;—m;a-s;-z@o-Ps—-’-—~---—-~--—-?~

C H%(CD rZC H ?(c e

A




Crotocivag e byoleoge
"}j( LMMK%Q,Z Gle Wﬁ:%‘?&
of CLHD ond Hhe O-C and

C-H Cl/iﬂ-}aM/& wjl a/www\'









o Fas
4333.-/&’ B
02?,?9’..021)2 ( U‘) |

" tutherlend GeDeleie
12 T75~6
“Vibratlon opcctra and eee

20,




<

=
)
g
3

..
o

-
Fora ey Ty

‘.anr,.. s;‘d“‘"\—l

. e
Neg




 %~)9 -—~/:> o ;= /%//7

- s o, B \(:21‘129 V2*)2! (’pl‘) }

——t T

Plyler Lske, Gallex e
J.; earu:.uutl.uuﬂptaq{ords
. 1)51. 47, 2u48=51 (i;c caml" per i 2249

1;ear—uurdred‘ eve



(£ 25%

R SR Mok 8
fi..sd /éouéww Y165 939# -100/
i. ,g/, J,a-}' e/:e,ww/m a....




CaMD (B 2y o, 0l st o0l %6

| B it
Mg J0-C:, W‘sz?@ 2, ol é
qmv G@m gac 19% ALR 313’ |

’5@54 394@ @*‘“3
QMQ paira.m,b&« umwp mew\?)

ey, \asﬂ@‘ > ‘ \K) 2



CyHb Q\!mmi}) '“ww« oo WML - \lage
o wxé\a Nc%%@c , %(o ‘Z"aL\’Z»O(a

\| Pn% \NO(\OO-. QZWD v‘b\\uh.k W‘w\ LOGMW\&‘
] i %ucnweuu 'Bﬁamuuk SPAo S WS LoD QK-
f Ry L\p ) Poooso = D Q‘HO«; “
‘ @ b - 053

§ \’%JR)- (L9584 - 1lCC)= L2ES A



JSUO
4007 »/:"7 7%

g c2H2—;——c2D2, CpHD, HON, DON (

B T T T

e oyerend T, !

Tt Tpans.Faraday Soc., 1960 i_,
e e e N 3, 310-314 .

Ern s s APaBHOBeCHLIe IUIMHE CBS3EH ...




EARY ! | 145151,  Indpaxpacnuiii enekrp anernaena-dy. Laf- .
\q &J\%\"_” [fetry Walter J, Plyler Egrie K, Tidwell /962
Y~ - Eugene D. Infrared “spectrum of" acetylene-dy.” «J."
T T T Chem. Phys., 1962, 37, Ns 9, 1981—1988 (anra.) T
; ¢ Cmextp mormomenus C;HD Ircenmemosan B “obmacTit
1100—1300 cx~! ¢ paspemenmey 0,25 cu~! 1 B 06IACTIH —
i 1775—3420 cxu~' ¢ paspememmey 0,02 cu~!. Ha ocmopa-
i meem oo~ HIII QNAJN3Q BPAINATEIBHOI CTPYKTYPH 0KO:T0 20 IOIOC
! \' ONpCJCICHBL 3ITAYCHILL  OCHOBHEIX. UACTOT (B cau—!) wy
mm e 22 3335,62, v 1853,78, vy 2583,00, v, 518,38, vs! 677,77, Bpa-,
: 0‘. IATCALILIX TOCTOANNLIX By = 0,99156 = 0,00004, D, ='
ey L = (1,17 £ 0,07) - 10-¢, mocTOAHHULIX B3AIMOACIICTBIIST Bpa- -,
: menist 3 xonebammt ay = 0,00484, ap = 0,00431, o3 = -
. = 0,00670, a; = —0,00284, as = —0,00105 1 .mocTOAMILIX
8‘ l-ymsoennst g4 = 0,00442 1 g5 = 0,0036. IIpit ncnoab3opa-
2]

32

. o aelouyxes ganunix s CoHe 11 CoD, BBIumCHCnmnr -
, PABHOBCCULIO 3NATCHIST NI CBA3CIT B MOJICKYNC ameTi-
e —eiooooaena: re(C—H) =1,2036 1 re = (C=C) =1,0599A.
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; 7 : 1962,

Hrb : ' Infrared spectrum of acetylene-d;. Walter J. Lafferty,
. C)l A4 - i ___ Earle K. Plyler, and Eugene D. Tidwell {Natl. Bur. of Stds.,..—.. —
: \Washington, D.C.).” J. Chem. Phys. 37, 1981-8(1962).
-g oS, The high-resolution absorption spectrum of C;HD was
'”d‘ PR tudied, 1900-3400 em.~! Several bands at lower fre-
i L€ S quencies were examd. with medium resolution. Nineteen' ;
T e bands were analyzed for their rotational consts. Combina-, B
e ‘tion differences of 4 transitions from the ground state were!
i 3 averaged and the rotational consts. Bo = 0.99156 =% 0.00004~———~
! ey cm.7land Do = 1.17 =% 0.07 X 10~% cm. ! obtained. This' .

s ..___.,_.__.__‘__@‘_.Bn value, together with those recently obtained for CH,————
, i and C;D., were used to calc. the ground-state and equil.: )
L7747 pond distances of the C;Hz mol. The l-doubling consts. for:- -—-—-.

: the degenerate modes were detd. to be ¢« = 4.4, X 1073
! ~cm.~!and ¢; = 3.6 X 107 cm.™ The frequencies of the.
Q) bending modes were caled. by use of difference bands to be|
yd = 518.38 cm."'and »! = 677.77 cm.”! CA !

chg st @
C 1365 282 . — : |
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O K, = c R/ » / 6.11257. MHuKDPOBOJHOBBIIT CNEKTP, NHNOAbHBIE MOMEHT M

8. wwr/;

( e .',v\’)

a. 1080 63 :

noaspusyemMoctb jeiitepoaueruiaena. Muenter J. S,

JLaurie V. W. The microwave spectrum, dipole moment,
and polarizabilily of acetylene d. «J. Amer. Chem. Soc.»,
1964, 86, Ne 18, 3901—3902 (aur..)

Mas oGHapy:KeHnsi MOCTOSIMHOTO IAHMOJLHOrO —MOMEHTa,
BO3HHKAIOUIETO NpH 3aMelllenHH BO0pojAa IeiiTepHeM, nay-
ueH MHKDOBOJIHOBBIIT CHEKTP MOJEKYAbl alleTHJaeHa B 06.a-
et 59450,6 Mey (nepexoj J=0--1). Bednunna NocTOsHHO-
ro aunosbHoro momenta pasua 0,012 ex. Hdebast, uto npu-
IHCaHO MOSIBJIEHHIO JHMOJLHOrO MOMEHTAa NpH Mepexoje oT
aneTnsaeHa K jaeiirepoanernseny. Haiinennoe 3nauenne Bpa-
uiateabLHoil mocrosnnoii Bo=29753,3 Mey waxoautcs B co-
raacun ¢ gaunbivu no MK-cnekrpam.

19644




Microwave spectrum, dipole moment, and polarizability of

+ acetylene-d;. J..S. Muenter and V. W. Laurie (Stanford Univ.,
Stanford, Calif.).”” J. Am. Chem. Soc. 86(18), 3901-2(1964).
The J = 0 — 1 transition of HC:CD at 59,450.6 Mc. was ob-
served; observation of a AJ = 1 transition is unequivocal evi-
‘dence of a permanent dipole moment. Since it has been found
that the dipole moment of CH;C:CD is 0.012 D. lower than that

of CH;C:CH, and it may be assumed that the permanent mo--

ment of HC:CD is approx. equal to the isotope shift in dipole
moment of this related mol., the polarizability anisotropy, as —

sz, may be caled. to be 1.85 = 0.05 X 10~*cm.?  The rotational
const. was Ba = 29.725.3 = 0.1 Mc. . C. L. Deasy _

¢.R-196Y-6l-I
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936262, Tonoce C,2HD B o6mactu 6—10 p.  Bal-

dacciAgostino, Ghersetti _Sergio, Rao K
Narahari. Bands of 12C,HD in the region 6—10 p. «J. Mol. —
Spectrosc.», 1970, 34, Ne 2, 358—360 i(anri1.) |

Hccanenonana npamai'enbuan CTpYKTypa 1oJoc 2v2,;

‘ :,wvuff/

(va4Fvs)° 1 2vg MOJIEKY JIBl C;QHD (I) B o6aactu 1000— —

o) T
). _OF - 1410 ca~'. OnpeneneHsl MOJEK.  NOCTOAHHLIC I: navanal
p —
9) 1200,493 + 0,002 (vs+5)°", |

nosoc — 1033,934 0,002 (;vy

21342,231:1;0,002 cmt (ng) I pasHoCThb BpallaTesbHBIX

nocrosuubx (B'—B") X 10°—5,48 (2v2), 3,90 £ 2(vy+vs5)?, !

‘3,01 £ 1 ca™t (2yg) A. T Anexcanzpos

_.




Q@i - WAor | /90

\&28;}_)/ ands of ZC,HD in the region 6-10 u. Baldacci,
Agostino, Ghersetti, Sergio; Rao, K. Narahari (Ist. Chim.'
e ‘Urg’.’i"'"Univl"Bbldgnz’x',"”Bolo;iﬁ"a""“"Ifaly Yo J Motz Spectrosc.:
1970, 34(2), 358-60 (Eng). The 2», (vi + v3)°, and 2v;° bands of ;
12C,HD occurring, resp., in the 9.7, 8.3, and 7.5-u regions were,
'measured and interpreted. A working resolution of ~0.05-
J( p M cm-! was obtained by using a liq. He cooled Ge:Hg detector. ™
. ! The measurements were accurate to £0.005 cm™. The mol.;
consts. were evaluated by using the data. BVJN —

— 7702 ®
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2 [1438. © AHANH3 KOHTYpa moJjochl vs JeiiTepoaueruiacha.,

B PACTBOPAX MPH Pa3fHYHBIX TeMMnepaTypax. Elbez Gé-.

rard Soussen-Jacob Janine, Vincent-,

Geisse Josette. Analyse du profil de la bande vs de

l'acétyléne deutérié en solution, a température variable.

«C. r. Acad. sci», 1972, 275, O\e 6, B243—B246 (dpanm.):

M3yuena TCMIEpaTypHast 3aBNCHMOCTL KOHTYpa WK-no--!

AL( K/ J0Chbl TMOTJOUICHHST V3 AcCiiTepOaleTHJCHa, PACTBOPCHHOTO B:

CHED - s i~ s

CS, npu T-pax 203—303°K. ITo TemnepatypHoii 3aBHCH-
" MOCTH IIOJYIIHDHHBL OUEHeH BKIax BpalaTenbHolt IHpDy-
/vO‘,{,{;f(,.,‘! 3MH B KOHTYp M BbIUHCJACH Oapbep JJs NepeopHeHTaUHiT,
vioaekyabl. OnpefieieHa 4acTh MOJAYWIHPIHBL, He 3aBHCALLAM:
oT T-pHl M cBfi3amHAT C KoOieOaTCABHOIL pesakcamuen.
dypbe-npeo6pasoBanueM  11alI0ICHHBIX KOHTYPOB BLIYHC:
JcHLl ABTOKOPPEJSIHOHNbIE (-1 AHNOJBLHOTO MOMCHTa,
10 3THM (-LHsM OnpeleieHbl Te e BEeJHTHHBL OGa #12a60-|
pa naunbix  Oamski.  Beanunma - zoTeHu. 6apbepa;
_ ~'1,3 KKaa/moab, BKJIAL KoneGaTesbHON - peslaKCanHH B

noayunipuny ~3,3 cM~!, cooTpercTpylouiee BpeMs pesak- i
_ M. B. Tonxos;

T 2 09 cauun 0,3-10-12 cex. Budn 5. .
U?v%([},? —J)* RS e - o -'[U{L =

oS T ,
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TC, LCU, Ch 67891 uAx A% 3

A etslanes .

e

IRTITTE

X,
o

' lhnb‘ S MAE _ TI v - e

rgettl. chg;o. Ba ldacci Agostino, Gi-
ox gl nnl Santi, Barnes Russell H., Nara-
hari Rao L.‘Eagggzgg_ggggigg_gg\bhe car-
bOﬁ"13 isotopic varieties of acetylene,

onodruucroace*ylenc and dideutcroacety-

N o m e e

"Gazz, chim. ital.", 1975§'1d5;“ﬂ 7fﬁ.”
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C‘,’L HD 8 1490. HMK-nonockt C,?HD. Baldacci A, Gher-
setti S, Hurlock S. C, Narahari'Rao K. In-;~
frared bands of C,HD. «J. Mol. Spectrosc.», 1976, 59,

Ne 1, 116—125 (aura.) :

C BHCOKHM paspeuienneM nosyuenst crnekTpst HMK-no-

.rnowennst (600—6000 cm—') rasooGpasnoro MomoaeiiTe-,

, poauernseHa. ITo uacToTaM HECKOJBKHX THICAY KoneGa-'
*7€JIbHO-BPAIIATENbHBIX JIHHHI ONpefeseHsl KoJeGaTelbHble,
e 9 -

-
=

YacTOTH H BpallaTesiblble MNOCTOSIHHHE  MOJIEKYJbl JJIs
~ 40 nonaoc, COOTBETCTBYIONHX mepexojaM THma J+—X+, -
n—=+, I-—II, II—II, A—II. Tlo Kone6GaTenbHLIM HacTO-'
TaM pacCyHTaHbl FapMOHHY. YacCTOTHl H MapaMerpsl aHrap-:
MOHHYHOCTH X H g, a H3 BpallaTeJbHEIX IOCTOSIHHBIX. OI-
penesenst Bennuntbl Bo n a. C npuBieyenneM NaHHBIX A4S |
JIETKOTO H JlefiTepoaleTHIeHa HaiileHbl MeXaTOMHble pac-
CTOSIHHSL alleTHJEeHa B OCHOBHOM H pPaBHOBECHOM COCTOS-'
. _BuGm. 8. ... M B. Toukos

@
w.1976 NE.




Gy BT A AFES i€

- ==Y} 17 b255.  Hudpakpacisie nojockt 12C,HD. Baldac-r——-— =
i A, Ghersetti S, Hurlock SSe—~Narahari

~ —-=-—=-=N a0 K. Infrared bands of ?C,HD. «J. Mol. Spectrosc.», - —=mn -

. }1976, 59, Ne 1, 116—125 (anra.)

<= T# [fgnepensl YacTOTHl M MGHTHQHINPOBANLL  HECKOJILKO

TLICSIY  JNHINT Bpauare’pliofi CTPYKTYpbl OKOJIQ ~COPOKa

eeo———nonoc 12C;HD B oGaactn uactor ot 6000 mo 600 eM-liT s
. Jlnst “BCCX TONOC _onpejieeHbl  MOJeK. MOCTOAIIHBIE. Hc-.

* p(,{‘ H-) Tonvsys napecTible CNEKTPOCKONHY. AAHHLIC AJs CsH ir— =

C,D, 1 MB naunpic a4 C.HD, a Ttak:e mnpeanoJaras,. .

Weo ey T norenunanbiias QYIRS 1 MeXDbsaepHble paccTos- ————

AL, g s nzotommy. 00pasioB AUETHNENA OJLIMHAKOBLI, BLI-

-~ Cgeefdfs/y aucnenl PABIOBECHHIC DEMHUIHB MCXKDALCPILIX PaCCTOf -y s
4 ‘/ “ uuit (B A): r.(C—H)=1,06215%17-10-% r.(C=C)=

=1,20257+9-1075, ro(C—H) =1,05703%19-10-5, ro(C=

=C)=1,20862%10-10-5. C. H. Mypain

2. 1976 4 _li‘l________ﬂ_w__ B
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Ghersetti .Jeggio, Adams Jan E. »
Narahari Rao K.~
12 12 " _ 1
C H and C_HD ba.rds at l.l;.am .
22 2 B :

"J.Mol,Spectrése.",1977,64,N 1,157-161
o) 0859 amx

\)\/’

f‘rﬂﬁ

BUHWUTHU




Co H

2t o Joe CA

om uflf i
.18 5241('1 Hnu axp'ncnbxi'i'"¥é§egg'1 C.HD ‘B3N 7
V700 cm—l. Anttila R, Hictanen ™J, Kauppi- -
hen'J. The infra-red spectrum of Co;HD around 700 cm=.
“«Mol. Phys.»1979, 37, Ne 3, 925—935 (aura.) )
3  Ha ¢ypbe-cnekTpoMerpe B oGnacru uactor or 600 ‘a0
1750 em—! c paspelueliiieM OKOJO 0,017 em~! maMepel CACKTP
K0.1e6aTeAbIO-BPAILATCALHON - MOJO0CH  Vs. "Haentudu-
yuposano 64 muHiti P- 1. R-perneit 1. 29 aumuit Q-BeTBH. .
“Tlpu HCMOABL3OBAHHH IOJHHOMHANBHOTO, PA3JIOKCeHHA TO
“J(J+1) no 4-ro mopsAKa AN’ P- u .R-seTBeit 10 2-TO
i, nopsiaKa - aas  Q-Berni ONpCACACHE!  MOJCK. TOCTOSNHLIC.
! Oasg P- 1 R-petBeit MOCTOSIIHLIC PABHLL B cem—! ve—(B'-+
1 D") =677,8076(2), B”=0991536(8), B'—B”=-—03771-
(10)-10-3, D”=1,137(6) -10-6, D'—D”=4,1(11)-10=%
aas Q-perBH vo—(B’+D’)=G77.8048(7), B'—B”=3,1597-
(33)-10—3, D’—D"”=38(3)-10~°% .Ha ocnosc noJyuentsx
‘panHbIX BLUNCACHDI ppauiaTebliblie MOCTOSIHLIC H MOCTOMN-
bl LeHTPOOCHHOro HCKaiellsl B OCHOBIOM  H BO30YIKICH:
joM KOJICGATCbHbX COCTOSHUAX, K-PBIC COrJIacyIoTCst C H3Be-
" eTupiMi MB-ganibiMIt. AnajoriunLie pe3yabTaTbl NOJYUCHbE
19 TOpSIMMX moaoc lvg<vs H Vvi+vs<vs Pacemorpeno

sananiue pesonancon [-tuna aas KoNeGaTCeALHLIX  COCTOS-
‘Qo/‘ﬁ/Wf i 2vs BVahVs. o ~_C. H. Mypaun

.

Y- 72



R L2220 e ;4/& S 7979
42 /y? \)‘ 8 11324. ~ UK-cnektp Co,HD B o6aacti 700 cm-!. Ant-
' ila R, Hietanen J, Kaupplnen J. The infra--
/rcd spectrum . of C,HD' around 700 cm-1, «Mol. Phys.»,:
1979, 37, Ne i3, 925—935 (anura.)
7 C mnomouipio ¢yphe-CIeKTPOMETpPa  MOJYUEHB cncx‘rpm'Q@
razooGpasuoro C,HD B oGnactit ocnosnoro . Tona V5. DY
ITonpoGHo 1ccnenoBana BpawlaTesabHast CTPYKTypa no.nocu'
Vs H TOPSUHX MOJIOC 2V5<—Vs H V4+Vvs<—vy H3Mepennr mx \%
ﬁ,/‘ A ﬂ/gﬁ/&?; OTHOCHT. HHTeHCHBHOCTH. OmpefcJeHs BpaulaTesbHbC no-%\
/ CTOSHHBIC M MOCTOSHHBIE LEHTPOGEHHOro pacTsxenus BY {
OCHOBHOM H BO30GYXJAeHHLIX cocTosinnax. Oco6oe mmmamie-}k
] YAGACHO CTPYKTYpC ypoBieil 2vs i vi+Vs, cBA3antoii ¢ na-
JIHYHEM . PC30OHAHCHBIX B3anMoAciicTBHil [-THna. -
’ - M., Ouaunnos-

DAGHINE



Co /O

mental vi. «Mol. Phys.», 1979, 38, Ne 5, 1367—1377 (aura) '
C ucrnosab3oBaHHEM  (ypbe-CIEKTPOMETpa MOJyUCHbI UK.

& '/|” r 5/{’%/7/

A

Qrnprzee e 4.8 #Y /f/y

115226. Mudpakpacuiii cnektp C;HD. B o6aacTu:

(yHAAMEHTaNbHOrO HOXXHHYHOTO koneGanua v, Hieta-
nen J., Anttila R, Kauppinen J. The infra-red
spectrum of CoHD in the region of the bending funda-

cektpsi 12C;HD B oGnact 520 cM—! C paspeuenueM,

ayuunnm uem 0,02 cm~! npr HaBaL 200—400 [MTa u agaunue-

ontny. myTit 3 M. TIpHBEAeHBl MOJOXKCHHA 39 auumit aas

P, R, Q perBeif mojochl V4, a TaKke TroOpsYlX MoJoc
Qvg<Vs H V4+Vs<—Vs. PaccMOTpeHO BJHsSHHE PE3OHAHCOB.
l-Tima Ha KoneGaTelbHble YPOBHH 2v4 H v4+vs. Boluncaenst

KoneGaTenbHble TOCTOSHHBIC [JIs HOXKHHYHOTO KoJeGamus it
BeJMUMHBL HeK-phix KoneGatenbnbix Tepmos. B. H. Tapacesny

TS

BT~ Ny —5FY
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(oD prarritie 10936 figy
Ce D2

93: 194901h The »s!-v¢! far-infrared bands of acetylene-d;
and acetylene-d:. Braund, Doris B.; Cole, Andrew R. H. (Sch.
: Chem., Ifr’ﬂv. West. Australia, Nedlands, 6009 Australia). Aust.
Chis J-Chem. 1980, 33(9), 2053-60 (Eng). Rotational lines in the
/1«6/:.41‘(/ vel-v4! band of DC:iCH and DC:CD were located and measured at

a spectral slit width of 0.3-0.4 cm-l. Spectroscopic consts. |
obtained from"anal.’ of. the lines are consistent with more

@ l& ac'ciinte consts. obtained from mid- and near-IR, and microwave

work, : .

0 g TL Tt @
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ls H(ﬁ' | 1987

93: 1:4008v Mic: ve spectrum of acetylene-d in excited
-. vibrat'onal states. Matsumura, Keiji; Tanaka, Takehiko;
Endo, Yasuki; Saito, Shuji; Hirota, Eizi (Fac. Sci., Kyushu
Univ., Fukuoka, Japan 812). J. Phys. Chem. 1980, 8&4(14),
1793-1797 (Eng). The J = 2 ~— 1 transitions of acetylene-d in
. the vy, v5, 3v4(I1), and 3us(IT) states were obsd. by a Stark-modulation
/ microwave spectrometer. From Stark effects the dipole moments
AT Enih /9 ) were (in Debye) 0.02359(5) for 14, 0.05601(9) for vs, 0.09077(26)
for 3r4, and 0.1472(21) for 3ws, with 2.5¢ in parentheses. Thesc
obsd. momen.s, when analyzed by use of a linear dependence of
~ the dipole moment on vibrational quantum nos. as predicted by
a perturbation. treatment, led to the ground-state moment of
0.01001(15) D and to the dipole moments of the vs and 3vs states
that arc opposite in direction to that of the ground state.
Vibrational effects on the dipole moment were discussed in
detail. Rotational consts. detd. for the 4 vibrational states were
compared with IR values where available.
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1\\ 8 5269.  MHKPOBOJHOBLI CNEKTP auernnena-d B BO3-

kyx(neuuux KonebaTenbubix  coctosnusax. Matsumu-

ra K, Tanaka T, Endo Y, Saito S, Hiro-

"™Na E. Microwave spectrum of acetylene-d in excited

{ vibrational states. «J. Phys. Chem.», 1980, 84, Ne 14,
1793—1797 (anra.)

Mamepenst B_00s1acTH 11§—121 TI'Tu uyacToTsl mepexoaa

Ay 7 . J=9«1, C,HD., B BO30YHICHHBIX KosiecOaTeJbHLIX  CO-

/ . CTOSTHHSAX ’V;,.(s,B’\u (T1), 3vs (M), adp¢exr Hlrapka na

5TOM MNepexoAc M T-pHas 3aBHCHMOCTD HHTCHCHBHOCTH Jiii- *

HHi1 B AHanasoHe 135—200°. Ananu3 CrnekTpa BLIMOJHCH C

yuetoM 3(hdeKTOB 1eHTpOGeIKHOro HCKAaZKCHU, l-ynBoeuus

i ap¢exra Llrapka, a TaKiKe 3aBHCIMOCTII TIapaMeTpoB

BpALLATE/IBHOrO TaMilIbTOHHANA OT Kosc6aTeAbHOrO KBaH-

togoro uicaa. C ydeToM KBapTHUHDLIX 1eHTpoGCIKHLIX TO-

?"crommux, oueu'cmmx na ccuope nmeroutixest MK-aanusix,

V7587 » &




. ompejescHbl BPaUIaTe/bHLIC MOCTOSHILIC B HCCJACAOBAHHBIX
K0.1COaTCABHbIX COCTOANHAX,  CcoOTB., B =29803,003(6),
29766,750(4),  29969,052(43) u 29861,189(27)  MIu.
B* npeanonozkeiini JHHCITHOIT 3aBHCHMOCTI JAHMOJBHOTO MO-
f MenTa OT KoJeGaTesibHBIX KBAaHTOBBIX WHCCA JJIst  BCeX
! cocTosiHHil, COOTr., OMpejeJeHbl  JHMOJbHbLIC ~ MOMEHTHI

(ve) =—0,02359(5) D, p(vs)=0,05601(9) D, n(3vy)=

=0,09077(26) D, wn(3vs)=0,1472(21) D, n BuuuciCcHO

3HauCHHC MAMMOJLHOrO MOMCHTAa B OCHOBHOM COCTOSTHHH
.n=0,01001(15) D. ~ - C. H. Mypaun

21D

JCHO!
-

N
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12 1471. MHKPOBOJHOBBII CNCKTP aueTHaeHa-d B BO3-

‘GYMECHHBIX KONeGaTeNbHBIX COCTOSIHMAX. Microwave spec-

trum of acetylene-d in Excited vibrational states. Mat -
sumura Keiji, Tanaka Takehiko, Endo Ya-
suki, Salto Shuji, Hirota Eizi. «J. Phys. Chem.s,
1980, 84, Ne 14, 1793—1797 (anra.) :
Hayuensl nosochl BpamarteabHbix nepexomon J =21
(oGnacts ~120 I'ru) rasooGpasnoro auertiena-d (C,HD)
B BO3GYMJCHHBIX KoaeGatenbHbIX Vi, vs (I'~25°C), 3v, y
3vs (T~100—200°)-cocrosmusix. Hccaenosatie nposogu-
JI0Ch Ha CMIEKTPOMETPE CO ITAapPKOBCKOI MOAYyJAuHmelt (YacTo-
Ta MoayasaunH 100 Kru), HanpseHHOCTDb 3JEKTPHY, MOy
B IUTapKOBCKOi sivefike 1,7—8,7 xp/cM. Paccunmtanm 3na-
UeHHS BPAULATEJbHLIX NMOCTOSHHBIX IS BCEX YETHIpEX Hay-
YEHHBIX KO/IeGaTe/NbHbIX COCTOSIHHIT, NOJyueHHble JalHble xo-
powo corzacylotest ¢ pesyibTatamu anaansa MK-cnektpos
noryowenns. ITo apdekry Ilrapka onpeaeseHbl BeJIHYHHb

| AMOOJILHBIX MOMEHTOB, OMH OKa3ajHCh paBHbIMH 0,02359:

0,05601; 0,09077 u 0,1472 en. HeGas aas Ko.1ebaTesbHbix
COCTOAHHIT V4, Vs, 3V4 I 3Vs cooTBercTBeHHO, C Yyetom Ju-
HEI'IHOl.l 3aBHCHMOCTH AHNOJILHOTO MOMEHTa OT KOJIQ68TCJ11,.
HOrO KBAHTOBOTO WYHCJIa JHMOJIBHLII MOMEHT MOJEKYJn p

JOCHOBHOM KoJsie6aTeJIbHOM COCTOSHHH oleHen B 0,0100] en.

HeGas. . B. B. Beaskona

9
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¢ 98: 151883q Local mode predictions for excited stretching
(HCCD) and Hi2C3CH), Halonen,
Theor. Chem. Dep., Univ. Oxford,
1983, 78(5), 2803-4 (Eng),
vibeational atates of
and the reaults are in
by photoacoustic
in a bond oscillator
(and CD) vibrations.
n for the highest levels was achieve

; ;jf basis, using
7 w/ W/ Convergence to within 5 cm-! eve h 3
ding in the basis all CH(CD) functions with v + va S 10 and

vibrational states of acetylene
L. Noid, D. W Child, M. S. ¢(

Oxford, UK OX1 3TQ), J, Chem, Phya,
{al model for the nlretchllﬂz

excellent agree ! b 3
The Hamiltonian was diagonaliz

spectroscopy.
o i Morse eigenfunctions for CH

5*‘/{ A simplo potent
HCCH was extended to HCCD and H12C1C
U ment with recent observations

by inclu
all CC functions with v3 510

| | ®
cA 1983, @8, NT1S.

ed

AIID.



A0

pocren &, I}

In /6681 /953

10 I71. Jloxaabhble Moast AAs  BO3GYXKIEHHMX CO-
CTOSIHMA BAJIEHTHHIX KoJeGanui B moaekynax HCCD wu
HMCBCH. ‘Local mode predictions for excited stretching
vibrational states.of HCCD and H“CBCH. Halo-
nen L, Noid D. W, Child M. S. «J. Chem. Phys.»,
1983, 78, Ne 5, 2803—2804 (auri.)

[TpoBenen KBaHTOBHIT pacyeT ypOBHell 3HeprHH Bo3Gyx-
JEHHBIX BaJICHTHBIX COCTOSIHHIl KoneGammit Jas Mosekysn

* HCCD u HWC"CH. Hcnonbsosancst npeasoxenusiit panee

) («Mol. Phys.» 1982, 47, 1097) nmnotenuuan B3aumoneii-

CTBHSI, YCPEAHEHHBIi 1O HH3WeEMY nedOpMaUHOHHOMY Cco-
CTOSTHHIO MOJIeKyJI. JIHAaronaqH3alus MaTPHUH TaMHJBTO-
HHAaHA TNpPOBOAMJAch Ha G6asuce MOP3CBCKHX ¢-mmit mas
C—H(D)-kone6auuit H ¢-UHil TapMOHHY. OCHHJJIATOPA A/
'C—C-xoneGanuit. PaccyHTaHHbIE YPOBHH PHEPrHH XOPOILIO
COrJIacyloTCsl C 3KCmepHM. 3HaueHHsiMH. A. A. 3emGekos :

P /983 18,510



Y M S 1943

18 5209.  Pacuerbl auepruii BO30YK/CHHBIX BAJCHTHHIX

, oxeGareabnbix cocrosnmit HCCD u H2CRBCH g pamxax

2} 10/leH  IOKaNbLHBIX  KoaeGannit. Local mode predictions

//Z[)é for excited stretching vibrational states of HCCD and

: H*CCH. Halonen L., Noid D. W., Child M. §.
«J. Chem. Phys.», 1983, 78, Ne 5, 2303—2304 (anra.)

\ B pamxax Momemn JokaabHBIX KoseGaiit C HCMOJIB30BA-

HHEM  MOTCHUHAJNBHON  (BYHKUNI, B K-poit wosebanuns CH

)(CD) onnchiBaotest hynkuei Mopse, a konebamst CC —

T2pMOHHY. (DYHKUHSMH, PaCCUHTAHB! HEPTHH BaJ. KOJ. CO-

CTOSIHHIT Uy, Us, Uz MOJCKY.T HI2CISCH (1) s HCCD 1)

,’ 0 =()— 2=0—2, =0— 3 2K oy {1
//‘) M/)L%Lj € U;=0—6, v,=0—2, v, 6. Cornacie ¢ akcnepnmen

TOM B fpepenax 5 cuh'i' rnonygen(oo‘npu 1HC'ntmbaouaH}m

i napamerpoB ¢ynxunn Mopae: 10* cm~1) =5292715 (1)

LA 52189 (I): a (A-)=173863 (1) u 174585 (1),
7 Ipusenenr napaMerps notenunabHO: bynkunn CC-kone-

@ Ganmuit, 3 _ A. H. Kypckui

- ®
X. /983, 19, /8
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Omn- D359 198Y
EJIISG. Aare6panveckuit  MOJEJbHBII  TaMHATOHHAH
‘nAs HesKBUBAJEHTHBLIX JIOKAJbHBIX KoNeGaHHit H ero mpu-
Fenenne x monekynam HCCD y H'YCYCD, A model al-
gebraic Hamiltonian for interacting nonequivalent local
modes with application to HCCD and H“C“CD. Ben-
jamin I, van Roosmalen O. S, Levine R. D.
«J. Chem. Phys.», 1984, 81, Ne 7, 3352—3353 (aur.1.)

TFaMHJBTOHHAH JIOKaJbHBIX  KoJeOaHHil, YYHTHIBAIOUIHI
KBApPTHYHBI AHTADMOHH3M H COJepXKalui 4 mnapamerpa,
NpHMEHEH [JIsi paciera 3HEPrHH YPOBHECl BaJEHTHBIX KoJe-
Gauuit moaexkyn HCCD u H'?CWCH. Pacuer BHNOMHEHH
aast 27 yposHeit ¢ 3Hepryeit Bnioth mo 20000 cm~!. Pac-

XOXKJIeHHEe MeXJy BbIUHCACHHBIMH H H3MEPeHHHIMH 3Ha-
yeHHAMH SHEPTrHH YPOBHeil cocTaBiseT okoJo 3 cm—l.

_._ - M. P. Aaues
NY. |




HCCO \p #0389)  198Y

6 bI1US2. MOAeJbHBbI aareOpanyecKHii raMHJIbTOHHAH
Js B3aHMOACHCTBYIOUMX  HEIKBHBAJCHTHBIX JOKAJbHBIX
koaeGanuit ¢ npumenennem kK HCCD u HM2CPBCH. A model
algebraic Hamiltonian for interacting nonequivalent lo--
cal modes with application to HCCD and H!?C®C. Be-
gjamin I, van Roosmalen O. S, Levine R. D.
J. Chem. Phys.», 1984, 81, Ne 7, 3352—3353 (amuru.)

Paspumblii panee aare6paHy. NOAXOA K OITHCAHHIO aH-.
rapMoNNu.” JOKaJblbX KoJeGanuii («Chem.  Phys. Lett»,
1983, 105, 212) npuMeHeH K aHAJH3Yy 3IKCINEPHM. AAHHBIX
no oGepronam HCCD w HMCHCH. Bseacinas moaenin
03BN ONNTATE 13 SKCMEPHMEHTAAbHO H3BECTHHIX KoJe-
Gareabusix ‘nepexonos 8 HCCD u 9 B H?CHCH (sxamouaio-
mHx ©6epTolbl BNAOTL JO WIECTOr0) NPH HCNONL3OBAHHM
IICCTH MNapaMeTpoB B MOAGAbHOM ajre0paui. raMH.ibTo-
HHaHe, . . . .B. K. JKunuuckuit.

@
X-/985, 19, v 0@



/ (987
[;Z /‘%ﬁ 5B51242. TlocTosiHHbIE SIAEPHOTO KBaAPYMNOJbHOIO B3aH-

MONeHCTBHA JEHTEepHA B KonebaTenbHO-B036 YK AeHHBIX
‘C;HD. [loxkas3atenncTso NeperpynmuupoOBKH  3JEKTPOHOB.
Deuterium nuclear quadrupole coupling constants in vib-
rationally excited C;HD: Evidence for electron reorga-
nization. Marshall Mark D, Klemperer Wil-
liam. «J. Chem. Phys.», 1984, 81, Ne 7, 2928—2932
(anra.) : )
MeTonoM 3MeXTpHY. pe3oHaHCAa B MOJIGK. MY4yKaX H3Me-
pena saepnas GTC cnekTpos [-yABOeHHs MOHOAZeTepoale-
‘THJeHa B KoseGaTe/bHO-BO3GYKACHHBIX COCTOSIHHAX vUy= |
(aed. kome6. C—D) u vs=1 (ned. xone6. C—H). 3naye-
YIAE uusa napamerpoB. CTC: v,=1—e9Qa®=297, egQu,P—
€qQc.P=—31, Cp=—6 (Bce B xlu), p=0,02359 [,
-=133,0506, gr=133,0529 (B MIu); vs=1—eqQul=
=221, eqQupP—eqQccP=—6, Cp=—1p5, -Cu=—20,0,
‘u=0,05624, ¢=105,6993, ¢:=105,7015. Coraacuo noay-
YEHHBIM JaHHHM 3JEKTPOHHOE PacnpeaenenHe BOKPYr siep
JeHTepHA He HMEeT UHIHHADHY.  CHMMETDHH Js1 3THX
.BO30YXKIACHHHIX KoJsefaTeabHHX cocrosiuuil. B. M. KosGa
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h /948, 18,V

/98Y

3J1190. KoHCTaHTH! sAepHOro KBaAPYyNOJbLHOro B3aH-
MoAeHCTBHSL JeiTepusi B Kosae6aTeabHO-BO30YKAEHHBLIX MO-
aekynax C,HD: noarsepxjeHue HaAHuHa  3JNEKTPOHHOMH
peoprakusaunn. Deuterium nuclear quadrupole coupling
constants in vibrationally excited C,HD: Evidence for
clectron reorganization. Marshall Mark D.,, Klem-
perer William. «J. Chem. Phys.», 1984, 81, Ne 7,
2928—2032 (aur..) .

HK-cnektput C;HD B o6aacti notoc v4=1 (Ban. ko..

‘C—D) 'u v3=1 (Ban. xon. C—H) uccaenosans ¢ pas-

pelienneM, N0CTaTOYHLIM [/l OTIPEAC/IRHHS KOUCTAHT sipep-
HOrO KBaJpYMOJBbHOrO B3anMoaeiicTBHs. Pesyabrathl npo-
aHaJH3HPOBAHbl C TOUKH 3PEHHS PACNpefe/IeHHS 3JeKTpOH-
HOIl MJOTHOCTH BOKpYyr sjaep xeiitepust. ITokasano, uro
NPeanosoKeHHe O UILTHHAPHY. pacnpeaesNeHHH 3JeKTPOH-
‘Hoit maoTtHocTtH BOKpYyr C—D-cBfi3H B KoseGaTeabHO-BO3-
Gy’ ICHNBIX COCTOAHHAX TNPOTHBOPCUHT MOJMYUEHHHIM pe-
3yJbTaTaM. INokasauo TAKXe, YTO OTKJICHEHHEe OT UHJIHHI-
PHYU. CHMMETPHH CBfI3aHO C HCKAaXKCHHAMH TONEPEYHOro
CCYEHHS 3JCKTPOHHOrO pacnpeiescliiis, He CONpPOBOXK1alo-
IUHMHCS M3MEHEHHSAMH pacnpejetenuss BIoab ocH C—D-

.CBSI3H. B.. C. Usanos
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‘751205, A'A” 3JeKTPOHHOE COCTOSIHHE MOHOJeNTepH-
posanHoro auetuaesa. The A'A” -electronic state of -mo-
nodeuterated -acetylene’/ Auwera J. V., Huet T..R., -Her-
man M., 'Hamilton . C., Kinsey J. L., .Field R. W. // J.

-Mol. Spectrosc.— 1989.— 137, Ne 2.—.C. 381—395.—

Anra. :
‘HccnenoBannl CneKTPH Jia3epHoro Bo36yxkaenns Pu npu

© CBEDX3BYKOBOM pacClIHpEHHH NapoB H -3JIGKTPOHHHE crex-

TPpH NOTrJIOICHHA -C BHICOKHM pa3pelIieHHeM Mouonel'nepn-
poBaHHoro -auetujexa, CoHD .(I) B 06a. 3nekTpoumoro

nepexona A—X (42200—47000 cm—!). -IlpoBemen Kose-
GaTeJbHO-BpallaT. aHanH3 CneKTpos I, mpeanoxesa uutep-
npeTauHs NepexoioB C yuyacTHeM BceX 6 HOPMaJbHHX KO-

seGauuit I-B cocrosnuun A. Jlasi BO3GYXKIEHHOrO 8JEKTDPOH-
Horo coctosiHHst I paccuHTaHH Bpamar. H KoJe6ar.
nocrosnuue. HaGop ¢pynnamentanbuux gactor ‘I B Bo3Gyk«
JIEHHOM 3JIeKTPOHHOM COCTOSIHHH TNpOBepeH Ha BHIOJIHe<
HHe H3oTomMy. npasuaa Temnepa—Pemsnxa H  ounenxu
HEH3BECTHHX YacTOT KoseGaHHIi B BO3GYXAECHHOM 9JleKe
TpoHHOM cocTosiHHH MoJeky.1 CoHg n CoDo. *

S - - .I..M. Kypamumnna
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LA | /989

/111: 204423k The A'A" clectronic state of monodouterated
acetylene, Vander Auwera, J; Huet, T. R.: Herman, M
Hamilton,C.; Kinsey, J. L.; Field, R. W, (Lab. Chim, Phys. Mol.,

Univ. Libre Bruxelles, 1050 Brussels, Belg.). J. Mol. Spectrosc.

1989, 137(2), 381-95 (Eng). Eighty-six vibronic subbands of the

A-X system of C2HD were assigned, in the conventional high-resoln.

absorption spectrum and in the jet-cooled laser fluorescence

excitation spectrum, between 42200 and 47000 cin-t,_ Transitions

. involving all 6 normal modes of vibration in the A state were
M[Wﬁ/ﬂ assigned, leading to the detn. of an extensive sat of vibrational
parameters. Isotopic comparisons were used to predict still unknown

M WW vibrational frequenciceg in the A state of C2Hz and C:Da.

6‘14/.95.91 jﬁ/ A/,ﬂ/i/
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[ 110: 201852t ‘T'he rotational constants ot acelylene-d. Wiodarcunk.
G.;  Demaison, J.; Burie, J.; Lasne, M. C. (Lab. Spectrosc.
Herzienne, Univ. Lille I, 59655 Villeneuve d'Ascq, Fr.). Mol. Phys.
1989, 66(3), 669-73 (Fng). The rotation spectrum of acetylenc-d
was measured up to 418 GHz in its visible ground state and in its
degencrate excited states va = 1 and vs = 1. These data were:
a% @ﬂ; o combined with the high resoln. IR measurements of the rg and
bending vibrations to det. with high accuracy the rotational und]x
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i 115: 8119Ce Rotational parameters for acetylene-d(C:HD) in’
the A!A" electronic state. Vander Auwera, J.; Huet, T. R.
Temsamani, M. Abbouti; Herman, M. (Lab. Chim. Phys. Mol.,
Univ. Libre Bruxelles, 1050 Brussels, Belg.). J. Mol. Spectrosc.
1991, 148(1), 93-9 (Eng). The rotational anal. of the conventional
absorption spectrum of CHD was attempted between 42,600 and:
47,000 cm-!. Despite a very high spectral line d., rotational

/ 4 // .parameters could be obtained for the Nv's (n = 1,2,4) _v2' + nv's (n =
/4 /?[ 2, 3), v's + Ni'3a (n = 1-3) vibrational levels of the AlA" electronic
] state. o - . :

ul[‘/)' :
e A-199 115, NE& ‘
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' T 22B1238.  Cnextp rormoumgenns C;HD Mexay 9000 i

13C00 cm ™. The absorphon spectrium of C;HD Eetween.

9000 and 13000 cm™' /Temsamani M. A., Auwera J. V.’
Herman M. //Mol. Phys. .—1993 . —79 N2 2 .~C, 359— 371-

—AHrn.r»“ U — e o

- C pazpewennem po 0,003 cm™' Ha dypbe-cnextpomerpe
- ‘M3MEpEeH CneKTp nornouleHds perrtepoaueruneHa C;HD 8 -

) .obnactn - 9100—12800 cm™'. Habniopanu 29 nonoc. [Ons

. 7 ¢4 . H 5
[/L{’/C//'L 25 B0o36yxpeHHbix konebar. ypobHeW onpepeneHbl spawar

, NnapameTtpbl, a Ana 27 — onpepeneHsl abc. MHTEHCMBHOCTH
s P ,,gemnepexonou OB6cyxpeHo oTHeceHne KoneGaHuii M NpoMcxoN-
/Zié& [é/l fi AeHue Habniogaembix konebarensHo-Bpauar. uoamyw.eﬂuu

R - o - N ) [T T

K. /993 N A-AY-
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i 119: 127323p The absorption spoctrum of acotyleno-d (C;HD).
between 9000 end 13,000 cm-!, Temsamani, M. Abbouti; Vander'
Auwera, J.; <Herman, M.  (Lab. Chim. Phya. Mol., Univ. Libre
Bruxelles, 1050 Brusscls, Belg.). Mol. Phys. 1993, 79(2), 369-71
(Eng). ‘Twenty-nine bands of the Fourier transform spectrum of .
Cdﬁ) between 9100 and 12,800 cm-! are obad. at high resoln.
Rotational parameters are derived for 25 excited vibrational levels
and abs. intensitica are detd. for 27 of the obsd. transitions. The
vibrational assignmenta are discussed, as well as the origin of .
teported rovibrational perturbationa, - . .

(2
®

C.A. 1993, 19, ns
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122: 117868t Overtone spectroscopy and dynamics in mep,
deuteroacetylene (C:HD). Lievin, J; _Abboutl Temsamanj, f;
Gaspard, P.; Herman, M. (Laboratoire de Chimie Physjq,,
Moleculaire CPi 160/09, Universite Libre de Bruxelles, R°°‘°Velt
ave., 50, B-1050 Brussels, Belg.). Chem. Phys. 1995, 190(23
419-45 (Eng). Complementary exptl., ab initio apd dynamic 8tudiey
are repo on monodeuteroacetylene, C;HD (X 1Z%). All expy
spectroscopic results previously reported in the literature on C
i.e. from 500 to 16000 cm-! are afuthel'ed. New results are included:
which are obtained from the anal. of absorption data recorded with, .
Fourier transform interferometer at high resoln. between 4600 apq
0000 cm-!. The presence of numerous weak bands along the whole
spectral range is analyzed in terms of systematic ’mh“monic
couplings. The entire set of energy data is then used to Produce
thirty-five vibrational frequencies and anharmonicities from a fit of
the vibrational energies to a Dunham-type expansion, and tp,
vibrational level d. is extrapolated, \3: to higher energy. One- gy,
2-dimensional potential energy and dipole moment surfaces refineq
from new ab initio results are fitted to a selected set among th
exptl. data, assocd. to the stretch overtones. The iterative procedype




involving an original package of computer programs is descri
The evolution of the overtone intensities of the CH and Cch
stretches, up to v = 4, is interpreted on that basis in terms of elec.
and mech. anharmonicity contributions. Eventually, dynamic ag

are studied thanks to the newly introduced vibrograms, which allow
to obtain the time recurrences of the vibrational dynamics. Using
the Gutzwiller and Berry-Tabor trace formulas, these vibration,
recurrences are semiclassically assigned to periodic orbits of the
classical Hamiltonian given by the Dunham expansion. i
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132:56355 Ultrasensitive frequency-modulation
spectroscopy enhanced by a high-finesse optical
cavity: theory and application to overtone

transitions of C2H2 and C2HD. Ma, Long-Sheng; Ye,
Jun; Dube, Pierre; Hall, John L. JILA,

University of Colorado and National Institute of
Standards and Technology Boulder, CO 80309-0440,
Usa J. Opt. Soc. &Am. B, 16(12), 2255-2268
(English) 1999 The - sensitivity of FM

spectroscopy can be dramatically enhanced by location
of the sample in a high-finesse cavity, for example,
~5 orders of magnitude. To avoid conversion of laser
frequency noise into amplitude noise by the cavity,
the authors choose the radiofrequency modulation
frequency to match the cavity's free spectral range.

In this way small frequency fluctuations produce no
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addnl. noise, and a pure FM dispersion signal is
‘recovered in transmission. The authors present a
:systematic study of the detection sensitivity, signal
line shape and size, and slope at the central tuning.
Exptl., using a weakly absorbing gas such as C2H2 or
C2HD placed inside an external high-finesse
~resonator, the authors obtained an integrated
absorption sensitivity of 5 .times. 10-13 (1 .times.
10- 14/cm) for the gas's weak near-IR mol. overtone
transitions. As an interesting application, a Nd:YAG
laser was well stabilized on the P(5) line of the
CZHD (.nu.2+3.nu.3) band by this technique. The high
attalnable sensitivity permitted selection of slow
mols. with low power and gas pressure to give a
linewidth 13 times below the room- temp. transit-time

‘limit.



