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TABLE T1. Computed [RCCSD(T)] and experimental

equilibrium bond lengths (pm) in PO (X2Pr) and 

PF (X3S-).

basis a
re(PO)
re(PF)

VQZ+1
148.23
159.46

V5Z
148.07 b
159.35 b
AVQZ+1
148.27
159.63

AV5Z
148.08
159.41

MT(ae)
147.70
158.63

MT
148.03
158.92

best estimate c
147.75 d
159.12 d
experiment e
147.6370(15)
158.9385(39)

aSee footnote b in Table 1.

bThese values overestimate the experimental equilibrium

bond lengths by 0.43 pm (PO) and 0.41 pm (PF). Applying

such corrections to the CCSD(T)/V5Z bond lengths of FPO

(Table 1) yields re(PO) = 145.32 pm and re(PF) = 157.29 pm

(estimate II in Table 1).

cRCCSD(T)/AV5Z corrected for the effects of core

correlation (see text); corresponds closely to

"estimate I" in Table 1.

dThese values overestimate the experimental equilibrium

bond lengths by 0.11 pm (PO) and 0.18 pm (PF). Applying

such corrections to the estimate I bond lengths of FPO

(Table 1) yields re(PO) = 145.36 pm and re(PF) = 157.29 pm

(estimate III).

eRef. 50 and Ref. 51 for PO and PF, respectively.

TABLE T2. Computed harmonic vibrational wavenumbers (cm-1) of FP16O.

method
  basis
     w1
     w2
    w3
MP2
VTZ+1 a
1288 (62)
830 (176)
409 (22)

MP2
VQZ+1 a
1282 (68)
825 (181)
408 (21)

MP2
AVQZ+1 a
1275 (74)
817 (188)
406 (21)

CCSD(T)
VTZ+1
1311
839
415

CCSD(T)
VQZ+1
1310
837
416

CCSD(T)
AVQZ+1
1305
830
414

aInfrared band intensities (km/mol) in parentheses (double harmonic approximation).

TABLE T3. Computed (MP2/VQZ+1) anharmonicity 

constants xij (cm-1) and anharmonicity corrections 

wi - ni (cm-1) of FP16O and FP18O. a,b
constant 
  FP16O
  FP18O

x11
-6.56
-6.06

x12
+1.18
+4.64

x13
-0.94
+2.76

x22
-4.37
-4.34

x23
-4.89
-8.49

x33
-0.30
-0.26

w1 - n1
13.00
8.42

w2 - n2
10.59
10.61

w3 - n3
3.52
3.38

aThere are no complications due to anharmonic

 resonances, i.e. the perturbationally and variationally

 determined shifts caused by the relevant cubic

 interactions (n1/n2 + n3 and n2/2n3) differ by less

 than 0.1 cm-1 (FP16O) and 1.5 cm-1 (FP18O),

 respectively. 

bThe differences in the off-diagonal constants xij

 are mainly caused by the cubic interaction n1/n2 + n3

 which is more important in FP18O than in the principal

 isotopomer (FP16O: w1 - w2 - w3 = 49.3 cm-1, 

 W123 = 8.8 cm-1; FP18O: w1 - w2 - w3 = 13.1 cm-1,

 W123 = 8.2 cm-1).

TABLE T4. Quadratic, cubic and quartic force constants a of FPO in internal coordinates.

constant
 MP2/

CCSD(T)/
empirical 



VQZ+1

 AVQZ+1
  Ref. 2

fRR
10.2137

10.6147
10.3 ( 0.05

fRr
0.2555

0.3080
0.1 ( 0.1

fR(
0.1972

0.2406
0.29 ( 0.145

frr 
4.7613

4.8264
4.70 ( 0.05

fr(
0.1137

0.1412
0.145 ( 0.145

f((
1.2793

1.3096
1.304 ( 0.021

constant
  MP2/
constant
  MP2/



VQZ+1

 VQZ+1

fRRR
(64.460
fRRrr
1.694

fRRr
(0.612
fRRr(
1.813

fRR(
(0.515
fRR((
0.154

fRrr
(0.198
fRrrr
(0.982

fRr(
(0.678
fRrr(
1.754

fR((
(1.324
fRr((
2.740

frrr
(28.968
fR(((
3.054

frr(
(0.891
frrrr
163.974

fr((
(1.548
frrr(
2.923

f(((
(2.294
frr((
1.080

fRRRR
339.002
fr(((
3.666

fRRRr
0.192
f((((
5.827

fRRR(
0.952

aUnits are consistent with energies in aJ, bond lengths in Å, and angles in radians (1 aJ = 1 mdyn Å). R = P-O distance, r = P-F distance, and ( = OPF angle.

