
The purpose of the dual-mode multiplier is to deliver both analog an pulse-counting signals simultaneously to the
detection electronics.  A "Gate" electrode is included in the 14210 so that the pulse counting section of the multiplier
can be "gated off" to protect it from larger signal peaks.

Because the pulse-counting signal is 1000 to 10000 times larger than the analog signal,  great care must be taken to
eliminate all coupling (cross-talk) between the two signals.  For example,  a 0.01% coupling between the two signals
can result in severe distortion of the analog signal when the pulse-counting section is gated "on".

It is important to note that while the pulse-counting section is "on" and there are pulses present on the pulse-counting
output,  there are also current pulses present on the +HV lead of the pulse-counting section of the multiplier.  These
pulses on the +HV lead are of equal magnitude (and inverse polarity) to those on the pulse-counting signal lead.  As
the coupling (or cross-talk) between the analog and pulse-counting signal leads necessary to cause problems is very
small,  all precautions must be taken to minimize this effect from all possible sources (resistive, inductive or capacitive). 

INSTALLATION GUIDELINES

The following general guidelines will help eliminate problems of cross-talk when using the 14210 Simultaneous Mode
ACTIVE FILM Multiplier*.  It is very important to eliminate capacitive "pick-up" between the analog lead and both the 
pulse-counting and +HV (P/C power supply) leads.  

1. All electrical connection leads should be kept as short and straight as possible*.  The analog lead should be 
spatially separated from all other leads (a minimum separation of 25mm is recommended).

2. The analog lead should not come into contact with the side ceramic of the multiplier.

3. Where the analog lead comes into contact with an insulator,  no other lead from the multiplier should come into 
contact with the same insulator (the insulator should only come into contact with grounded metal).

The glass tubing holding the analog lead is held in position by grounded metal straps.

4. The first stage of the Analog detection electronics should be shielded to prevent pick-up of transients from the 
pulse-counting circuit.  Where possible the analog lead should be shielded.

5. Experimental testing of the 14210 simultaneous mode multiplier has shown that if the voltage to the gating 
electrode is supplied by a simple voltage divider attached to the +HV supply,  very large gating transients can be 
seen on the analog output when the gate voltage is switched .  By using a separate power supply for the gate 
voltage minimal gating transients were observed.

*To straighten electrical leads place the shaft of a small,  clean screwdriver inside the coil of the wire lead.  
Pull the screwdriver slowly away from the multiplier so that the coil unwinds around the shaft.
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