


5.6 Location of VIRUS

The science drivers for VIRUS require high throughput at A > 350 nm. This argues for minimizing the length of fiber in
the integral field units. Initially, locations around the top hexagon of the HET structure were explored, resulting in a
minimum fiber length of 15 m. The location for this length is shown in the right hand panel of figure 5. A fiber handling
concept was refined by CEM resulting in the “cricket legs” shown in the figure*'. Models linking instrument
performance to sensitivity and predicted number of LAEs detected in the HETDEX survey allows a trade-off between
fiber length, cost, and survey requirements. Analysis of the structure required to support the VIRUS instruments (total
weight 30,000 kg) indicates that there is significant expense associated with the high location, and we have undertaken a
trade-off between performance and location of VIRUS, with the result that we have chosen a lower location for the
VIRUS enclosures with a 20 m average length of IFU fiber, shown in the left panel of Fig. 5. The impact on throughput
at the blue limit of VIRUS is about a factor of 0.94, and the total number of LAEs detected by the HETDEX survey falls
from 0.8 to 0.75 million. This small shortfall can be made up with ten more spectrographs or about ten more nights
observing. This trade is close to being finalized and it is likely that the lower location will be chosen, since installation
and maintenance of the VIRUS units will also be simplified.

Figure 5: Two views of the VIRUS spectrographs mounted in 12 environmentally sealed enclosures and located at
alternative positions on the telescope structure. The left hand configuration has 20 m long fibers and keeps the weight
of VIRUS low on the structure. The right hand configuration minimizes the fiber length to 15 m, supporting the IFUs
via articulated legs which move with the PFIP as it tracks across the sky. Support structure for the VIRUS units is not
shown, but is quite significant for the right hand configuration. In each figure, the tracker is shown at one of the
extreme ends of its travel limits.

6. SUMMARY AND STATUS

The HET is in routine operations achieving high observing efficiency with its three facility instruments. We
continue to work on improving the efficiency and image quality of the telescope. The HET Wide Field Upgrade will
reinvent the telescope as a premier wide field survey facility and, with the VIRUS integral field spectrograph, will
enable the HETDEX project. Metrology systems in the WFU will provide closed-loop control of all degrees of freedom
to ensure the best possible image quality and a new control system will offer improved operational efficiency.
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The combination of the HET WFU and VIRUS will create an unparalleled facility for blind spectroscopic surveys.
Objects that would not normally be targeted such as those dominated by emission lines will be selected directly by
spectroscopy. VIRUS probes the interesting 2 < z < 4 epoch when star formation and nuclear activity in galaxies
peaked, and will provide the ability to probe the large-scale structure of the universe at that epoch. The HETDEX
survey will contain significant numbers of interesting objects such as metal-poor stars, and will be an important
resource in astronomy. In comparison with existing facilities, VIRUS on HET will be able to survey an order of
magnitude faster, and it is an excellent complement to next generation instruments such as MUSE, which will provide
detailed spatially-resolved spectroscopy of small regions of sky to great depth.

The existing HET facility instruments will be adapted to the new wide field corrector and prime focus instrument
package. This is a relatively simple upgrade for the HRS and MRS, involving adaptation of the input optics of the
spectrographs to the faster focal ratio of the WFC. Indeed the HRS-IU project will specifically adapt the HRS to the
upgraded HET. The LRS cannot be maintained as an imaging spectrograph with the upgrade due to the optimization of
the corrector for feeding fibers and due to the large rotation angle range demanded of the PFIP in order to set the
position angle of the slit on sky. This range cannot be accommodated with the fiber feed for VIRUS. As a baseline the
current LRS will be adapted to be fiber fed, but we ultimately intend to replace LRS with a more capable, fiber-
optimized instrument fed by integral field units and optimized for the red. The science imaging capability of LRS is
rarely used, but will be maintained with an acquisition camera.

HETDEX, consisting of the WFU, VIRUS, and the survey of 420 sq. degrees is about 2/3 funded and procurement
of major components for the WFU such as the corrector is underway. We are planning for deployment of the upgrade
and VIRUS in about two and a half years from the time of writing.
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