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NIRPS (Near Infra-Red Planet Searcher) is a high-resolution spectrograph that operates in the YJH-bands at the ESO 3.6m
telescope in La Silla Observatory, Chile. This instrument is assisted by adaptive optics (AO) and fed by four fibers that offer
two observing modes: a high-accuracy mode (HA), which uses a 0.4"” FoV fiber, and a high-efficiency mode (HE), which Near-Field Images of the
employs a 0.9"” FoV fiber coupled to a pupil slicer. To couple the starlight into the relatively small (29-pm) multi-mode fiber 33x132 pum rectangular HE
and achieve a precision of 1 m/s in radial velocity, NIRPS uses a high-order AO system and combines several techniques, fiber without stretcher (Left)
including octagonal fibers, a fiber stretcher, a double-scrambler, and tip-tilt scanning of the fiber core. These measures and the 29-um octagonal
optimize geometrical scrambling and minimize modal noise.

HA fiber with stretcher
(Right) illuminated with a
1.55 pm laser and the
diffraction limited PSF of
the Front-End. Modal noise
is clearly visible. Note:
image scale is not the
same.
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In June 2022, the first commisioning with the entire instrument took place and On Sky tests with and without AO tip_tilt scanning
NIRPS had its first light. We investigated the modal noise properties by

observing fast-rotating hot stars. Clear structures at the 2.5-6% level appear in
the continuum of stellar spectra after flat-field correction, especially in the H-

band.

The effectiveness of AO scrambling (performed via tip-tilt scanning) was
tested by varying the region where light is injected into the fiber. When no AO
scrambling is applied and only a partially corrected image is injected at the
center of the fiber core, the HA fiber (0.4") exhibits modal noise of about 6%.
Tip-tilt scanning of the fiber entrance reduces modal noise, with a circular
region up to ~0.1" found to be most effective. This approach significantly
reduces the modal noise amplitude from 6% to 2.3%. Which is then further
reduced when including the fiber stretcher to 0.7%. Avoiding central modes
does not result in further improvement of the observed signal. For the HE
fiber the effectiveness of AO scrambling was also tested. Tip-tilt scanning was
found to reduce the modal noise from 2.5% to 0.7%. Which is again further
reduced with the fiber stretcher to 0.5%. Avoiding central modes yields
comparable results.

Zoom on a portion of the NIRPS raw
frame in the H band of HD 195094
observed in HE mode illustrating
modal noise. The few spectral
features correspond to telluric lines.
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