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ABSTRACT

This document discusses the efficiency of CHIRON after the GAM mirror cleaning and tip-
tilt module installation. The efficiency was calculated by observing 3 secondary standards
on the night of 130801. We find that the efficiency was largely unchanged relative to the
efficiency calculation from June 2012. The median efficiency between 5000 and 6000 Åwas
6.5 %.
Subject headings: instrumentation

Table 1
Secondary Standards Observed for Efficiency

Calculation

OBJECT Sp B V Airmass

HR 7596 A0III 5.704 5.628 1.563
HR 8634 B8V 3.313 3.390 1.328
HR 9087 B7III-IV 4.998 5.119 1.353

1. INTRODUCTION

In April of 2013 a new tip-tilt module was in-
stalled in the front end module (FEM) of CHIRON
with the goal of improving guiding on Alpha Cen A
& B. While the tip-tilt was being installed, it was
discovered that the mirror on the guider-acquisition
module (GAM) had a thick layer of dust on it. Both
the cleaning of the GAM mirror and the installa-
tion of the tip-tilt module were expected to have
increased the throughput of CHIRON. This work
discusses a new calculation of the efficiency of CH-
IRON.

2. OBSERVATIONS & REDUCTION

To determine the efficiency of CHIRON, 3 sec-
ondary standards were observed that were selected
from (Hamuy et al. 1992, 1994) based on the sea-
sonal observability of the targets in August. All ob-
servations were taken on August 1st, 2013. The Yale
Bright Star Catalog (HR) numbers of the chosen
targets, along with spectral types, B and V appar-
ent magnitudes, and mean airmass when observed
are listed in Table 1. All exposures were taken in the
unmasked fiber mode to maximize throughput. The
data were extracted using the standard CHIRON re-
duction pipeline that all CHIRON observations are
processed through, which extracts from 4500 Å to
8800 Å.

3. METHODS

The standard CHIRON reduction pipeline applies
the gain to convert counts to photoelectrons. The
final product of each reduced observation is a FITS
file with 2 layers: the first layer being the wave-
length solution based on the nearest ThAr exposure
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taken in the respective mode, and the second layer
being the spectrum, in photoelectrons. To convert
from photoelectrons to monochromatic flux, fν , in
erg cm−2 s−1 Hz−1, the following equation was used

fν =
nγhc

Awλtexp
(1)

where nγ is the number of photoelectrons per
pixel, h is Planck’s constant, λ is the wavelength
corresponding to each pixel, A is the area of the
telescope, w is the width of each pixel in frequency
space, and texp is the exposure time. The total light
gathering area of the 1.5 m is 13135 cm2, which
takes into account the secondary obstruction, which
is 0.38 m in radius.

Hamuy et al. (1994) list the monochromatic mag-
nitudes in 16 Å steps from 3300Å to 10420 Å for
each of these 3 stars. To convert from monochro-
matic magnitudes to monochromatic fluxes, the
same zero point was used as in their work.

fν = 10−0.4(mν+48.590) (2)

For each of the 62 orders, the blaze peak was de-
termined using the max value of the polynomial fit
to each order in the master flat. The monochro-
matic flux at blaze peak was then determined by
taking the median value of the seven pixels nearest
to the blaze peak. The atmospheric extinction cor-
rection was calculated by performing a cubic spline
interpolation to the wavelength corresponding to
blaze peak from the extinction curve for CTIO from
(Stritzinger et al. 2005), which is shown in Figure
1.

The monochromatic flux with the atmospheric ex-
tinction taken into account, fcor, is then

fcor = fν100.4mext (3)

The efficiency was then calculated by taking a ra-
tio of fcor to the monochromatic flux from (Hamuy
et al. 1994), where again a cubic spline interpola-
tion was used to get the monochromatic flux at the
wavelength corresponding to blaze peak. The re-
sults for HR 7596, HR 8634, and HR 9087 can be
seen in Figures 2, 3, and 4, respectively.

4. RESULTS & DISCUSSION
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Figure 1. The atmospheric extinction from Stritzinger et al.
(2005), as seen from CTIO.

After calculating the efficiency as a function of
wavelength for all the wavelengths at blaze peak, a
median overall efficiency was computed by taking of
the median efficiency value of the 9 results at each
wavelength element. The result can be seen, plot-
ted over all nine curves in Figure 5, and alone in
Figure 6. This shows a median efficiency between
5000 Å and 6000 Å of 6.5%, with a peak of 6.6% at
5600Å. Comparing this result to the efficiency cal-
culation from June 13, 2012, the overall efficiency
of CHIRON after cleaning the GAM mirror and in-
clusion of a tip-tilt mechanism has not changed sig-
nificantly.

While the telescope operator reported conditions
as clear, with 1”-1”.2 seeing, there was large vari-
ability between observations. There was a comment
in the end of night report from the night these ob-
servations were taken stating there were problems
with dome movement. This large variability could
have been due to occultation of the dome, or per-
haps overpassing cirrus during the efficiency obser-
vations. It would be useful to take additional obser-
vations of at least one of the targets on a separate
clear night without dome movement failures to con-
firm the calculated efficiency.
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hr7596

Figure 2. The efficiency of CHIRON based on 3 observa-
tions of HR 7596, a bright secondary standard star, all taken
on August 1st, 2013.
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hr8634

Figure 3. The efficiency of CHIRON based on 3 observa-
tions of HR 8634, a bright secondary standard star, all taken
on August 1st, 2013.

4500 5000 5500 6000 6500 7000 7500 8000 8500 9000
Wavelength [A]

0

1

2

3

4

5

6

7

E
ff

ic
ie

n
cy

 (
%

)

hr9087

Figure 4. The efficiency of CHIRON based on 3 observa-
tions of HR 9087, a bright secondary standard star, all taken
on August 1st, 2013.
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Figure 5. The combined CHIRON efficiency calculation of
all 9 exposures (3 of each of the 3 targets). The thick black
line is the median of all 9 exposures.
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Figure 6. The combined median CHIRON efficiency based
on 9 exposures (3 exposures each of 3 targets). The median
efficiency between 5000 and 6000 Å was 6.5%.
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