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TOF1 Active area = 42 cm x 42 cm
TOF2 Active area = 60 cm x 60 cm
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Ew What hole size ?

Diameter of yellowish
inner circle = 600 mm
according to TDR

TOF1 middle PMTs and
scintillators = worst case
for shielding

Active scintillating area
(green)= 42 cm x 42 cm

, - Diameter of blue inner
3 circle = 420 mm
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ATy == Side views with 600 mm central hole ==
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Longitudinal section

=== | ocal TOF1 PMT shielding
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Mumetal starts to
saturate at ~4 kG
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ICE

2D computations
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In fact for pure 2D computations, the field components represent worst case situations
since a real 3D situation is a much more « magnetically closed » geometry for the PMTs.



% e Field lines near TOF1 PMTs
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1-mm mumetal + 5-mm low carbon steel
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No iron layer ?
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== Field components along TOF1 PMT axis =
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It is seen that: * The radial component remains very weak since
the cage structure did already the whole job
Central hole diameter = 600 mm - The mumetal alone is clearly not sufficient to

1-mm mumetal only get an acceptable longitudinal component. N



A/ = Geometry with 420 mm central hole ===

Longitudinal section

Towards end coil
and first
spectrometer

d
<

//,,/

7 // o
B
/// &4’
L

7 TOF1

)

Field components
computed for PMT —F]
nearest to end coil

Light guide

M ommm thilck low corkbon steel
Digmeter 33 internal

Plane of
Photocathodes

’xl—mm thick rumetol

& 4
= W 0 W W
5 S s S R S RS
e R Ry R e B e
o o, N o o 5

Dometer 30 Internal

™~ Photocoethode plone

‘ 42 x 42 cm scintillating area

14



% = Field lines near TOF1 PMTs
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== TOF1 field components along PMT axis =
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s |_ocal TOF2 shielding
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TOF2 field lines
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Vf) == TOF2 field components along PMT e
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Conclusions (1)

Facts The scintillating bars for TOF1 have already been ordered.
The active TOF1 area is thus 42 cm x 42 cm. Let's assume it cannot be changed ...

Results
1. Upstream shielding cage with a central hole of 600 mm

* Advantage of being similar to the downstream cage (within the present knowledge of
acceptable beam scraping)

* But, the PMTs of TOF1 have to be shielded locally with a double layer of 5-mm iron + 1-mm
mumetal.

A single layer of mumetal is clearly not sufficient to keep very low stray fields for PMTs.

2. Upstream shielding cage with a central hole of 420 mm
« It makes the whole MICE setup not « upstream/downstream » symmetric

* But, the shielding of the PMTs could be slightly simpler in principle ...

3. Main conclusion: the hole(s) in the shield must be inscribed in the active area of the TOFs
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TOF maintenance

TOFx could be extracted sideways
from the cage using horizontal guide
rails (not shown yet ...)
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MICE

Fixed magnetic linking ring (blue)

Implementation

6 identical adjacent pieces (40
degrees) bolted to Virostek shield

Movable « door » covering 80 degrees

Weight ~ 125 kg

3-axis hinge mechanism (shown here
without stiffeners)

Axes are equiped with conical
roller bearings

Motion is easily done hand !
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1 ICE

Shield opening mechanism

Intermediate extracted position
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Closed position

Fully open position
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TOF1 access (1)

Telescopic tubes (black and light blue)

* Nothing sticks out of the shield in
the closed position

- Insufficient displacement to get
access to all PMTs

* Questionnable stability at full
extension

« Everything in aluminium
or plastic

ry ¥y Vyyyy)
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TOF1 maintenance

Fixed length guide tubes

- 85-cm wide permanent extension
of guide tubes outside shield

* Straightforward to construct

* Perfect stability at all positions
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- Everything in aluminium or plastic

* Guide tubes Aluminium diam 40x4 mm
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* Plastic gliders (Lexan + fiberglass)
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TOF1 longitudinal view
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TOF2 maintenance
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% === |_arger holes downstream ?

(or larger active area ? )
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Conclusions

1. Protection against stray magnetic field
* The holes in the shield must be inscribed in the active area
* The holes of the upstream and downstream shields do not have the same diameters

* A double layer local shield around each PMT guarantees very low field components

2. Shield construction

* The « Virostek » shields are identical but need minor modifications (screws and recess)
* The split rings, the 2nd shields, the « doors » are identical upstream/downtream
* The access mechanisms to TOF1 and TOF2 are identical but require external guide rails

* There is still freedom to have larger holes downstream
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