Reference Wavelength Positions of Transmittance Minima of a
Solution of 40 g/L. Holmium Oxide in 10% (Volume Fraction)
Perchloric Acid at Large Spectral Bandwidths

Standard Reference Material (SRM) 2034, holmium oxide solution wavelength standard, was
produced in several batches (or series) from 1985 through 2004. For most of this time, the
certified wavelength positions of transmittance minima of 14 absorption bands were retained
from the original 1985 measurements based on the reproducibility of the band positions from one
preparation to the next. For the latest series of SRM 2034, minor adjustments were made to the
uncertainties and then to the central values of the certified bands based upon two international
multi-laboratory comparison studies.'? Reference 1 also introduced a model to predict the
behavior of the solution band positions at large spectral bandwidths.

The production of SRM 2034 was discontinued after the 2004 series in recognition of the
declaration' of the band positions of 40 g/L holmium oxide in 10 % (volume fraction) perchloric
acid as constants of nature, or intrinsic standards. End users are encouraged to produce their own
artifact standards or rely upon commercially produced reference materials conforming to the
instructions for producing the solution.

The certified values of the transmittance band minima for 14 bands of the solution are given for
six spectral bandwidths from 0.1 nm to 3.0 nm in the certificate for SRM 2034, Series 04b.*
These and additional certified values within the same spectral bandwidth range are given in
Table 4 of Reference 1.

In order to support traceability for instruments of SBW from 4 to 10 nm, the information values
published in Table 4 of Reference 1 may be used as reference values for establishing traceability
if used with an expanded uncertainty of £1 nm. These reference values are reproduced for
convenience in the Table below:

Reference Values of Band Positions (hm) for indicated Spectral Bandwidths (SBW)
Band I SBW | 5nmSBW | 6nmSBW | 7nm SBW | 8nm SBW | 9nmSBW | 10 nm SEW

1 2410+1 241.0+1 2409+ 1 2409+ 1 2408 +1 2408 +1 2408+ 1

2 250.1+1 250.2+ 1 250.1+1 250.0 + 1 &\\\\\\\\\\\\%&\\\\\\\\\\\\%&\\\\\\\\\\\\\\
3 2780+ 1 277.9+1 2779+1 277.9+1 2779+1 2786+1 |
4 2876+ 1 2878+ 1 288.0+1 2882+ 1 2883+ 1 288.1+1 2873+ 1

5 3335+ 1 3335+1 3335+1 3335+1 3335+1 33351 33361

6 3456+ 1 3456+ 1 3456+ 1 3456+ 1 3456+ 1 34571 34571

7 361.1+1 361.1+1 361.1+1 361.1+1 361.1+1 361.0+1 361.0+1

8 386.3+1 386.4 % 1 386.6 + 1 386.8+1 387.1+1 387.3+1 3875+1

9 4171+1 4173+1 4174 %1 4174+1 41741 4174 %1 4173+1
10b 45141 4514 +1 45141 45141 4514 +1 45141 45131

q 4735+ 1 4733+ 1 472.8+1 4729+ 1 4732+ 1 4735+1 f
12 4853+ 1 4853+ 1 48521 485.1+1 48501 48491 4846 1
13 537.6+1 537.9+1 5383+ 1 5385+ 1 538.6+ 1 538.7+1 538.8+1
14 641.4+1 641.7+1 641.9+1 642.1+1 6423+ 1 6426 +1 6429+ 1




The model used in Reference 1 for SBW values beyond the range of experimental data
convolves the ideal triangular slit function characteristic of grating spectrophotometers through
the “native” spectrum of the holmium oxide solution to produce the spectrum expected from an
instrument with the SBW represented by the full width at half maximum (FWHM) of the slit
function used. (The native spectrum is that acquired at an SBW of 0.1 nm, so that the instrument
contribution to the observed widths of the experimental bands is negligible.) The same band
location algorithms are then used as were used for the certified values. The model has been
verified experimentally over the range of certification, and is considered to be the best approach
to traceability for instruments whose SBW exceeds the limit of the certified values.
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