MEP 2003

Osmium tetroxide (4= 10.3 um)

Absorbing molecule OsOy,, transition in coincidence with the '*C'°0,, R(10) (00°1) — (10°0) laser line

CIPM recommended values

The values f=29054 057 446 579 Hz

A=10318 436 884.460 fm
with a relative standard uncertainty of 1.4 x 107" apply to the radiation of a CO, laser stabilized with an external
Os0y cell at a pressure below 0.2 Pa. This laser line is selected due to its reduced sensitivity to pressure shifts and
other effects, in comparison with the previously selected R(12) laser line.

Source data

Adopted value : £ =29 054 057 446 579 (20) Hz uJy=6.9x 107"
for which:
2A=10 318 436 884.460 (7) fm uy=69x 107"

calculated from

f/Hz uly source data
29 054 057 446 579 14x107" (1]

With this value, based on measurements made over more than one year, but determined by one single laboratory, the
CCL considered it prudent to adopt a standard uncertainty given for standard conditions [2] of 20 Hz, i.e. five times
the reported measured uncertainty of 4 Hz, giving a relative standard uncertainty of 6.9 x 107"

This value is linked to the earlier recommended transition, R(12) (00°1)-(10°0) laser line in '>C'°O,, resonant with
0s0y [3-6].

Absolute frequency of the other transitions related to those adopted as recommended and
frequency intervals between transitions and hyperfine components

This table replaces that published in BIPM Com. Cons. Long., 2001, 10, 178 and Metrologia, 2003, 40, 125.

The notation for the transitions and the components is that used in the source references. The values adopted for the
frequency intervals are the weighted means of the values given in the references.

For the uncertainties, account has been taken of:

e the uncertainties given by the authors;

e the spread in the different determinations of a single component;
o the effect of any perturbing components;

o the difference between the calculated and the measured values.

In the table, u, represents the estimated combined standard uncertainty (1 o).



A~103 pm OsO4

2C%0,  0s0,

n  laserline line lisotope] [fi—f{R(10)}}kHz wu/kHz [f(OsOs)-f(CO,)JkHz u/kHz
1 PQ2) PIHALG) [192] 80212793098  0.09 ~121495 02
2 P0) not identified —747 823 32530 0.09 9229.6 0.2
3 P(18) ni —694 298 622.36 0.08 -14992 5
4 P((18) ni —694 287 490.14 0.08 -38552 0.1
5 PUI8) POAALQ)- [188] —69422847974 008 55150 5
6 P(18) POAHAIQ)+ [188] —69422203530 008 61 594 5
7 P(6) ni -641 51091232 0.08 -43197 5
8 P(16) ni —641434335.52 0.08 33384.6 0.1
9 P(14) ni —589 380 507.62 0.08 3219.6 0.2

10 P(12) PGBYAI3)  [192] 53800545832 0.08 253306 0.1
11 P(12) PGBYAIQ)  [192] 53800500114 0.08 25782 5
12 P(10) ni —487 427 074.66 0.08 -18821.1 0.1
13 P®  PGOALL)  [188] —437503817.04 008 118647 0.1
14 P(6) ni -388374844.21 0.08 -22003 5
15 P@ ni —339945022.42 0.08 -25299 5
16 P@) ni -339937689.31 0.08 -17966 5
17  P@) ni -339929467.51 0.08 9744 5
18 RO  QUI5A22) [188] 220407461 20 95190 2
19 RQ) ni —176 145 049.74 0.08 9955 5
20 R@ i ~13102677325 008 ~15760 5
21  R(6) ni -86 63425543 0.08 -33873.0 0.1
22 R(®) ni —42 940 582.49 0.08 -16 145 5
23 RE® ni ~42920080 1 4368 1
24 R(8) ni —42 898 034.29 0.08 26402 5
25 R() ni —42 894 454.94 0.08 29982 5
26 R®)  REOAI0) [189] 4287682168 008 47615 5
27  R(®) ni —42 876 683.60 0.08 47753 5
28 R(8) ni 42 87530145 0.08 49 135 5
29  R(®) ni —42 875 199.99 0.08 49237 5
30 R10) ni 0 - -15252.7 06
31 R(12) ni 42217 505.67 0.08 558.1 0.1
32 R(14) ni 83 689 586.75 0.08 10919.1 0.1
33 R(16) R@9AIQ)  [187] 12441146906 0.08 132379 0.1
34 R(18) ni 164 349 843.53 0.08 -23400 5
35 R(18) ni 164392 58343 0.08 193426 0.1
36 R(18) ni 164 394 642.25 0.08 21398 5
37 RQ0) R [192] 20357637640  0.08 -24706.6 02
38 R22) R(IAL0) [192] 24207213879 0.08 6788 5
39 R22) ni 242 088 910.50 0.08 9986.0 0.2
40 R(24) ni 279 818 815.98 0.09 15102.1 0.1
41  R(26) ni 316756 631.74 0.09 -15542.5 0.1

Frequencies referenced to R(10)/CO,, 0sOy4: /=29 054 057 446 579 Hz [7 ]

[6, 8-17]
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