
5. CCD Requirements
Table 1 below shows the preliminary requirements for the most important CCD 
characteristics. Given the faintness of the science targets, the detector QE is of 
prime importance. Special attention is given to the redder (λ > 0.6 µm) part of 
the spectral range where the QE should be optimized.

Constraints on the chip flatness are due to the camera aperture (f/1.9) and 
expected image quality.
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Figure 1: MUSE Optical Configuration

Figure 3: Cascode CCD Buffer Stage

3. CCD Head Electronics
The first buffer stage for the CCD outputs is a 
cascode stage with two low noise JFETS Q1 
and Q2 (Figure 2). The advantage of this 
circuit is a gain two times higher compared to 
a single buffer. As a benefit the circuit 
delivers a true differential output signal. L1 is 
a common mode choke to improve noise 
immunity (Figure 3). 

Figure 4: NGC configuration

Number of defects TBD, no bright or
dark columns. 
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Table 1: Preliminary detector requirements

Figure 2: CCD head prototype
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4. Detector Controller
ESO’s New General detector Controller 
(NGC) will be used for MUSE. NGC has 
been selected because of it’s compact size 
and low power consumption. Each of the 24 
CCDs is driven by a single board containing 
4 video channels, 20 bias and 16 clock 
sources. One controller unit will contain 4 
such boards (Figure 4). In total  6 NGCs are 
required.

2. Cryogenics
The 24 detectors are housed in 24 separate 
cryostats which are cooled using separate 
low frequency Pulse Tube Heads (PTH). The 
24 PTHs are powered using two Coolpack
6000 compressors from Leybold. The design 
is driven by the tight space and weight 
constraints of MUSE. Figure 2 shows a 
prototype of the new compact CCD head, 
which will also be the standard head for 
future ESO instruments.

1. Overview
MUSE is an integral field spectrometer 
mounted at the Nasmyth focus of one of the 
VLT telescopes. The Fore Optics (FO) splits a 
large field of view into 24 sub-fields. 24 Integral 
Field Units (IFU) provide the  spectral 
decomposition of the sub fields.   The IFUs
include an Image Slicer Subsystem (ISS), 
Spectrometer Subsystem (SPS) and an 
Instrument Detector Subsystem (IDS). The 
spectral coverage of MUSE is 465 to 930 nm.


