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Calorimeter is an important part of the ILC 4th detector. Here we propose a conceptual design to support the calorimeter.

The calorimeter will be sitting inside the inner solenoid. The inner radius of the inner solenoid is 3 meters. There will be other detector components inside the calorimeter (pixel vertex and TPC). The inner radius of the calorimeter is 1.5 meters. 

A unit cell of the calorimeter is shown in Fig.1. The front part consists of 4 readout crystals, which has the density of 7-8 g/cm3. The length of crystals is 25 cm, so there is a 5 cm space behind crystal for support and signal transport. The back part is optical fibers, which are imbedded in brass. Actually, the fiber part is 75% brass. So the whole cell is pretty heavy, with density about 7 g/cm3. The volume of the unit cell is 4664 cm3, and the weight of the cell is 32.65 kg. The cells will be packed around in azimuth, and stagger packed in polar angle as shown in Fig.2.
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We see that the calorimeter covered around the interaction area in 4 except two small holes in the axis of the beam. The polar angle of the holes is about 3o, so the covered area is sin(87o) = 0.99863 = 99.863%. 

The calorimeter can be divided into three modules: One barrel module and two end modules. The estimated weight of barrel is 450,000 kg, and the weight of end module is 100,000 kg. 

The barrel module will sit on a cradle. The cradle together with the barrel module can be sledded into the inner solenoid. The end modules (which will be assembled separately) can be connected to the barrel to make a whole calorimeter.

In the assembly of calorimeter, the smallest unit is the cell, as shown in Fig.1. Next level is ring, which is a group of cells packed in azimuth. We have rings in barrel module and rings in end modules. There is nothing separate adjacent cells in a ring (except shims if necessary). Between rings, however, we will have some support structures. We also call them rings: Inner ring at the front surface of the cells and outer ring at the back surface. Figs.3 and 4 show rings of barrel module and end module.
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For barrel module, the bottom half rings sit on the cradle. After all bottom halves are assembled, the top halves are then assembled ring by ring, starting from the center. To hold the rings together, axial connection bars are added, as shown in Fig.5. 
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Fig.6 shows the support structure for the end module. The end module will be assembled horizontally. With the outer frame and inner shell in position, the end module is assembled ring by ring, from center outwards. When all rings are assembled, the inner frame and outer shell are connected. When the module assembly is finished, it should be able to be turned into vertical position (see Fig.7) and connected to the barrel module. 
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We also need to design the assembly frames for barrel and end modules.

