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The theoretical spectroscopic parameters are derived for all isotopologues of HCO* and HOC* involving H, D, 160, 170, 180, 12C, and 13C
by means of a two-step procedure. Full-dimensional rovibrational calculations are first carried out to obtain numerically exact
rovibrational energies for J=0-15 in both parities. Effective spectroscopic constants for the vibrational ground state, v,, v,, and v, are
determined by fitting the calculated rovibrational energies to appropriate spectroscopic Hamiltonians. Combining our vibration-
rotation corrections with the available experimental ground-state rotational constants, we also derive the new estimate for the
equilibrium structure of HCO*, r,(CH)=1.091981(7) A and r,(C0)=1.105615(2) A, and for the equilibrium structure of HOC*,
r.(HO)=0.990482(7) A and r,(CO)=1.154468(2) A. Regarding the spectroscopic parameters, our estimates are in exelent agreement with
available experimental results for both HCO* and HOC*: the agreement for the rotational constants B, is within 3 MHz, for the quartic
centrifugal distortion constants D, within 1 kHz, and for the effective £-doubling constants g, within 2 MHz. We thus expect that our
results can provide useful assistance in analyzing expected observations of the rare forms of HCO* and HOC* that are not yet
experimentally known.
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The rovibrational energies computed for a vibrational I state v are fitted to the standard polynomial expansion in J(J+1),
E(J) =T, + B, J(J#1) - D, J2(J+1)2 + H, J3(J+1)* + .....
For aIl state, we use the expansion
E(J) =T, +B, [J(J+1) - £2] - D, [JUH1)-E2 F + H, [JJ+1)- £2]° + -
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In the traditional spectoscopic approach, the rovibrational correction AB,, ,, ,; to the equilibrium rotational constant B, is given HCOT
by AByiuus = BeByiuzwe = iy o (vi+ %di) - ’
This gives the correction AB, for the ground vibrational state as
AB;=B.-B; = %(u1+202+ a;), so that B; = B.- ABy- «; for i=1,2,3.
Replacing B, with another value B_®*!, we obtain new estimates for the ground state rotational constant, B,*t = B_®s' - AB,, and
for the rotational constant in the excited i-th vibrational state, B;*s! = B ®! - AB, — o .

Minimum energy path Ve and effective bending potential 24Vv, v, for the (0,0), (1,0) and (2,0) stretching states
along the Jacobi angle ©. The curves are shifted to coincide at 8=0° for HCO* and at =180° for HOC". it i s LM (ks SEANSEL (o 50 (08t IR
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TABLE VI: Selocted results for HCO* and HOC* from the
rovibrational (J = 0,1) DVR-DGB caleulations employing

the alomic mas 1'0), the proton wmass in combination
3 with the atomic masses for carbou and axygen (Test 1), and
800 150 the muclear masses (Test 2).
700 1 HCO*
100 Property lest 0 “Test 1
600 B B /em™' 3085.58  3086.20
T - B fem ' 83072 83088
E 500 . ‘= 7y /em™ 217000 2179.20
i 5] 50 %/ MHz 20085 209.86 9
w 400 4 o B / MHz 71 4402962 A4038.64
w By / Mllz 44 14080.39 4409846
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00 3 T -
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