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Phototransducer for High B-Fields:
Hamamatsu Fine Mesh PMT

The Hamamatsu R5505-70 uses closely spaced mesh
dyno des to pro duce a compact, B-�eld insensitiv e PMT.

This model is 2.5 cm diameter and 4 cm long.
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Magnetic Field Insensitivit y

Measuremen ts of the �eld sensitivit y of the related R5924
model (larger diameter, more stages, so probably similar):

Magnetic Fields of order 1 K Gauss have little e�ect on
the gain.
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Other Adv antages of Fine Mesh PMT's

� With UVT or Quartz windo ws and bi-alk ali photo-
catho des, this technology is a good matc h to the Cerenk ov
spectrum. It will giv e many more pe's than Av alanche
Photo dio des, for example.

� Compact size reduces poten tial background from par-
ticles hitting PMT.

� Compact structure yields good timing and good lin-
earit y.

So why aren't they more commonly used?
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In trinsically Low Gain

Partial transparency of the dyno des means reduced gain.
The manufacturer comp ensates by adding stages, but with
15 stages gain is only 5 � 105!.

Estimating the signal size for 10 pe's in to 50 Ohm imp edance:

V = I R =
10pe � 51051:610� 19C=e

510� 9sec
50Ohms = 8mV

whic h is marginal.

A gain-optimized base design can do a bit better, but
these PMT's must be feedback limited to << 107 gain.

Therefore, we should exp ect to use x10 ampli�ers on
each channel. This is not a serious problem, merely an
annoyance.
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Relativ ely High Cost

Cost is $ 1,520 each with the standard glass
windo w, small quan tities.

Quartz or UV windo ws will giv e us at least a
factor of 2 more pe's than regular glass.

I'll assume for the momen t that the extra cost
of the windo ws will be o�set by a quan tit y dis-
count.

For 60 channels (1 cm pitc h, 20 cm x 40 cm
arra y, single-ended readout), that would be
$ 91,200 for the PMT's alone.

To summarize: the perfect technology exists
if we can a�ord it.


