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sensor would satisfy the requirements of SuperB and ALICE ITS. The technology development will continue while
this is still possible. The studies which have been carried out so far are in the process of being finalised, and a series
of papers, e.g. [4], are in preparation to document what has been achieved.

5. Analogue HCAL Technological Prototype

A technological prototype of a highly granular scintillator based AHCAL is under design and construction to demon-
strated the feasibility of this approach in a realistic linear collider (LC) detector. The challenge is the high level
of integration to maintain maximum compactness and hermeticity of the final detector, once the AHCAL design is
realized as a whole barrel detector for a LC experiment.

The envisaged detector architecture [5, 6] is sketched in Fig. 19. It is inspired by one variant of the ILD detector
concept, but is very similar to those envisaged for SiD or CLIC.

The barrel of the AHCAL has a cylindrical structure and will be placed outside the electromagnetic calorimeter,
while it is surrounded by the magnet. The cylindrical structure is divided into 16 segments with 48 detector layers
each. The figure shows one sector of a barrel subdivided only once along the beam axis. This layout provides access
to electronics and service interfaces once the detector end-cap is opened, but poses tight space constraints to the barrel
end-cap transition region.

One active layer consists of three parallel slabs. Each slab is again subdivided in six HCAL basic units (HBU) and
the middle slab is connected to the DAQ via the Central Interface Board (CIB). The side slabs are in turn connected to
the CIB via the Side Interface Boards (SIBs).

The first HBU module, along with the interface modules, is shown in Fig. 20 left, as it is used in the DESY test
setups. In the final design the HBUs are interconnected by flexleads and ultra-thin connectors with a stacking height
of 0.8 mm (see Fig. 20 right), which are also used to connect the HBUs to the CIB.

5.1 Tiles and ASICs

The signal that is detected by the SiPMs is produced by scintillating tiles with a size of 3⇥ 3⇥ 0.3 cm3, as shown
in Fig. 21 left. The new design differs from the design used in the physics prototype [7] and includes a straight
wavelength shifting fiber coupled to a SiPM with a size of 1.27 mm2 on one side and to a mirror on the other side.
The SiPM comprises 796 pixels with a gain of ⇠ 106. Two alignment pins are used to connect the tiles to the HBU’s
printed circuit board (PCB) by plugging them into holes in the PCB. The nominal tile distance is 100 µm.
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LDA position for AHCAL awkward
Little space for board & connections
Cable shaft filled with HDMI cables

Proposal for new LDA position
Install LDA in AHCAL cable shaft
Replace long HDMI cables with PCB boards, 
directly connected to the LDA
Only short, direct HDMI cables to DIF cards

No real work started so far, but ideas & drawings.

                   Hope for fruitful discussion!


