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LYRA Instrument 31

Figure 8 Reference solar spectrum reconstructed from TIMED/SEE and SORCE/SOLSTICE level-3 data
on 6 January 2010, used as a reference to infer LYRA radiometric calibration. Wavelength coverage of dif-
ferent LYRA channels is marked with orange lines.

This LYRA reference can be converted into irradiance units by comparing it to measure-
ments provided by other instruments.

To express the first-light reference measurement as physical irradiance units, one needs to
know the detailed solar spectrum for this day. We used a concatenation of spectral irradiance
by TIMED/SEE from 0.5 nm to 115.5 nm and by SORCE/SOLSTICE from 116.5 nm to
2412.3 nm (see Figure 8).

This spectrum was then inserted into Equation (1) to produce an estimate of the expected
LYRA photocurrent. The difference of the estimated photocurrent to the measured one was
converted into an excess/default of spectral irradiance with respect to the one observed by
SEE and SOLSTICE (integrated over the LYRA spectral range).

In other words, we calculated the LYRA first-light spectral irradiance in a given channel
using

EFL
cal = iFL

uncal − iFL
d

A
T

∫
t

∫
sol.spec. ES(λ, t)F (λ)D(λ)dλdt

∫

bandpass
ES(λ)dλ, (3)

where ES is the solar spectral irradiance (full spectral resolution) from SEE–SOLSTICE on
6 January 2010.

In Equation (3), the integrals over λ cover either the whole solar spectrum (denominator)
or the official spectral range of a channel (numerator) only, because the latter estimates what
would have been measured by a perfect instrument.

An additional complication was that in the Lyman-α channel the excess values computed
for the three redundant units differed significantly (unit 1: + 81.3 %, unit 2: + 91.2 %, unit
3: + 3.3 %). Moreover, it is difficult to compare units 1 and 2 (MSM diamond detectors) to
unit 3 (Si detector), because the diamond detectors have an additional second peak around
200 nm, while the silicon detector collects 70 % of its non-nominal input between 200 and
1100 nm, with a peak between 900 and 1000 nm. Therefore, it is hard to make a statement
such as “LYRA observes x % more irradiance as compared to SORCE/SOLSTICE” – which
explains the question mark in Table 3. For this channel, the SORCE/SOLSTICE value for
the nominal interval 120 – 123 nm must be assumed.
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