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Figure 16.21: Experimental results from JPL’s fiber-coupled RSI. An OPD scan
through the expected central null fringe shows a null of 1 × 10−5. The laser diode
bandwidth is 0.5%.

with both the cat’s eye and phase retardation approaches. The level of stellar rejection

achieved in both cases is consistent with limitations imposed by optical surface quality and

atmospheric issues.

16.7 Multi-Baseline Nulling

The preceding sections have focused largely on the optical physics of the nulling process.

However, there is one further aspect to consider, that being whether a two-telescope, i.e.,

single-baseline, interference pattern is sufficient to successfully detect planetary companions

to nearby stars. In particular, two goals are in opposition: to null a star out to its rim, a

deep and wide central fringe is desirable, suggesting short baselines. On the other hand,

short baselines do not provide sufficient angular resolution to resolve near-in planets from

possibly bright exozodiacal emission. Thus, to generate both a deep and wide central null

fringe for stellar nulling, and to retain high angular resolution off the central null, multi-

baseline nulling configurations have been considered (e.g. Angel, 1990; Angel and Woolf,

1997a,b; Beichman et al., 1999; Leger et al., 1996; Mennesson and Mariotti, 1997; Velusamy

et al., 1999; Woolf and Angel, 1997). The basic idea is to combine the outputs of single

baseline nulls to generate cancellation near the optical axis to higher powers of the off-axis

field angle, θ, than the θ
2 nulls that a single baseline can supply.

Several specific cases have been developed which are capable of modifying the basic single

baseline null to broader and more effective θ
4, θ

6, etc. nulls (Angel, 1990; Woolf and

Angel, 1997; Mennesson and Mariotti, 1997). One particularly promising configuration

is the combination of short nulling baselines with longer post-nulling imaging baselines

(Velusamy et al., 1999). Another promising variant is the reflection-asymmetric fringe

patterns provided by the modulation scheme of Angel and Woolf (1997a). A recent tally of
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configuration concepts is provided by Lawson et al. (1999). However, the general question

of the optimal nulling configuration remains without a clear answer, as the field is still

quite young, with novel configurations no doubt awaiting discovery. Indeed, envisaged

space missions based on nulling interferometry, such as NASA’s proposed Terrestrial Planet

Finder (Beichman et al., 1999), and ESA’s proposed Infrared Space Interferometer (Darwin)

mission (Leger et al., 1996) are still in very early developmental phases, with no clear favorite

for the configuration as yet. Thus, given recent progress in the experimental demonstration

of deep nulling, such configuration level questions can now be considered to be one of the

most pressing unresolved issues in the development of nulling into a tool for exozodiacal

light and extrasolar planet detection.
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