
Fig. 4. Sketch of a ring resonator based OH suppression instrument.

where S is the integrated signal, and B is the integrated background, over the passband of
interest. For the purposes of these calculations we assume idealised notches with a perfectly
rectangular profile, and that all notches have the same depth and width (except where notches
overlap). Lines are selected to be suppressed in order of their average brightness. Further we
assume that the signal spectrum is flat; for many science cases there may be a particular feature
which is important, rather than the whole spectrum. Neverthless, these calculations give an idea
of the general requirements for OH suppression. We assume the sky-background to be as given
in Ellis & Bland-Hawthorn [3], except with the interline continuum as measured by Maihara et
al. [34].
Figure 5 shows the improvement in signal to noise as a function of the number of notches, for

notch widths of 100, 150 and 200 pm and for notch depths of 10, 20, 30 and 40 dB over the J and
H bands. The signal-to-noise improves with increasing notch depth, but the difference between
30 dB and 40 dB notches is very slight. In the J band, the notch width is relatively unimportant
between 100 and 200 pm. In the H band, 200 pm notches are better than narrower notches in
all cases, except for the 10 dB notches. The optimal number of notches for each combination
of notch width and depth are given in Table 1. In both the J and H band these correspond
to approximately 1 notch for every 2 nm of passband, which is a useful approximation when
considering shorter passbands.
The improvement in signal to noise will be compromised by the total throughput of the

system. However, because S/N ∝ √η, where η is the throughput, the total end-to-end throughput
of the system need only be > 4 % if the OH suppression increases the S/N by a factor 5. To be
competitive with FBG OH suppression the total throughput of the OH suppression system itself
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