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Abstract
This note describes PMT fixing parts used in the xenon detector for the MEG experiment.
1. Photomultiplier

The PMT is made of a metal tube, silica window, glass stem, and electronics circuit board. The circuit board is housed in a Delrin cover for shaping the backend of a PMT to fit the holder shape. The dimensions of the PMT are shown in Figure 1 [1]. The Delrin cover is not shown in this drawing.
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Figure 1 Dimensions of the PMT Hamamatsu-R9288

2. Supporting structure

The PMTs used in the xenon detector are set in PMT holders. The holders are fixed on supporting frames attached on inner walls of the cryostat. There are four types of PMT holders, Inner, Side, Outer, and Front (top and bottom). Each holder except Front is bar-shaped, and 6 (Side) or 9 (Inner and Outer) PMTs are inserted in a structure. The Front one has a plate-shaped structure containing 54 PMTs. The Inner PMT holder must be made in a special manner because of its specific property. It must be made of light material like plastic and any gap in the structure must be minimized for avoiding xenon from leaking in. Details of the Inner PMT holder are not described here.

Proposed holder structure and possible way to fix them in the cryostat can be found in [1]. However the holder and supporting frame design have been updated time to time and some designs described in [2] may be obsolete. In addition a new structure has been introduced to increase the PMT density around the center of the outer side (Outer-Center) for triggering calibration events injected from the back. The most recent design of the PMT holder and supporting frame can be downloaded from http://meg.web.psi.ch/subprojects/calorimeter/drawings/3D/PD_vessel.html.
3. Fixing parts
(1) How to fix PMTs in the holder
The PMT is a metal-tube PMT operated with positive high voltage. This means that the photocathode and metal tube itself are electrically grounded. Because it is essential to reduce any unwanted ground-loop noise on the signal line, all PMTs must be electrically isolated from the holder structure. Signal and high voltage supplying cables are connected to feedthrough connectors without being grounded to either cryostat or holder.
Electrical isolation of the PMT from the holder structure is done by using a Teflon ring. The ring is formed by rolling a Teflon plate as shown in Figure 2. This structure also helps to absorb difference of thermal expansion between the PMT (steel) and holder (aluminum) at low temperature. We need two kinds of plates with different thickness. One is 2mm thick for Outer, Side, and Front and the other is 1mm thick for the PMT inserted near the center of Outer-Center.
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Figure 2 Shaped ring for PMT insulation.

PMTs are fixed by holding down with fixing parts made of Teflon from their back. It is necessary to prepare four types of parts to be used for different holders and locations. Their dimensions are described later. Figure 2 shows how to fix PMTs in holders, (a) for Outer, (b) for Outer-Center, (c) for Side, and (d) for Front.
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Figure 3 Illustration to show how PMTs are fixed in their holder. (a) for Outer, (b) for Outer-Center, (c) for Side, and (d) for Front.

(2) Dimensions of fixing parts
In order to fix PMTs in holders, it is necessary to prepare the following parts.

· Long bar I
for fixing PMTs in Front, Outer, and Outer-Center.

· Long bar II
for fixing PMTs in the outermost row of Front.

· Block

for fixing PMTs in the innermost row of Front and Outer-Center.

· Plate

for fixing PMTs in Side.

· Ring I

for isolating PMTs electrically(near the center of Outer-Center)

· Ring II
for isolating PMTs electrically(the others).

The dimensions of fixing parts are shown in Figures 4-7.

A 3mm thick plate is bent to fix PMTs in Side as shown in the drawing. Two different thick plates (1mm and 2mm) are necessary for isolation Rings. Sizes of the plates are 6mm ×180mm ×1mmt (Ring I) and 6mm ×180mm ×2mmt (Ring II) respectively. All material should be made of Teflon.
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Figure 4 Dimensions of Long bar I
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Figure 5 Dimensions of Long bar II
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Figure 6 Dimensions of Block
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Figure 7 Dimensions of Plate (updated on 17/Nov/2005)
(3) Minimum amount of parts necessary for construction
Minimum amount of parts is listed in Table 1. It is better to prepare some spares of individual part for the case of unexpected troubles.

Table 1 List of PMT fixing parts. Minimum amount required for construction is shown for each part
	Parts Name
	Holder Name
	Minimum Amount

	Long Bar I
	Outer

Outer-Center (at the sides)

Front (except outermost and innermost rows)
	360

48

162

	Long Bar II
	Front (in the outermost row)
	

	Block
	Outer-Center (near the center)

Front (in the innermost raw)
	120

72

	Curved Plate
	Side
	288

	Ring I
	Outer

Outer-Center (at the sides)

Front

Side
	180

24

108

288

	Ring II
	Outer-Center (near the center)
	30
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