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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof.

DISCLAIMER

Portions of this document may be illegible in electronic image
products. Images are produced from the best available
original document.



Tho width of tho plateau and ita atartins voltage dopond only
slightly on tho value of Curves such as that shown in Fig. 2 will depend
on the initial voltage used; varied from 5.2 to 4.5 Ifeg in going from a
voltage of 800 volts to 1100 volts. However, there was no important change
in the final stabilization characteristics (Fig. 3) and therefore the value
of R used for stabilization is not critical. Stabilization occurs only for
high supply voltages (above 1100 volts in the 5819 multiplier used here).

The plateau is broad and flat, 200 to 300 volts wide in this study. The
normal gain of the multiplier is reduced by a factor of about 1/5 by the
stabilizing circuit, when operating near tho beginning of tho plateau. The
statistical distribution in output pulses from a scintillation crystal is
unaffected.

A second method for stabilization, shown schematically in Fig. 4
for tho RCA 5819, was investigated in which tho potential of an exterior
dynodo (o.g., dynode Ho. 6 in Fig. 4) la fixed with respect to tho potential
of the preceding dynode. As in the first method, tho battery voltage V moot
suitable for stabilization depends on the individual multiplier. Battery
voltages of 50 to 100 volts wore most satisfactory in this investigation.

Tho variable resistance R is set as follows. First tho supply voltage is sot
approximately at the dosirod operating level. The variation in output pulse
height x/ith R is shown in Fig. 5. R can easily bo sot at Rg corresponding

to the point B by observing the output pulses on an oscilloscope. For this
value of R, pulses are stable for changes in the supply voltage. Satisfactory
stabilization at point A, as in the first method, is not obtained with this

set of dynodes.



Whoa tho mult5.pl3.or is stabJ-liaod at B tho voltage between dynocles
6 and 7 is about 10 volts, independent of the battery voltage V and the
supply voltage. Typical stabilisation curves are shown in Fig. 6. For large
battery voltages tho stabilisation curve has a characteristic naxiaum and
mininun. As tho battery voltage is decreased a flat plateau is formed which
disappears as V is lowered still further. Tho width of tho stable region
varies from multiplier to multiplier and is affected by both the battery
voltage and the supply voltage. Stabilisation was obtained (using the aboro
procedure for finding Rg) for supply voltages as low as 600 volts, where tho
stable region was about 30 volts wide, and for supply voltages up to 1500
volts where tho stable region wes about 200 volts vide. The normal gain of
tho multiplier is reduced by a factor of 1/5 to 1/10 by tho stabilizing
circuit. Lifco the first method, this stabilization does not affect the pulse
height distribution.

Both of these methods have the advantages of excellent stabilization
and simple non-critical circuit adjustments. Tho stabilized multipliers are
no more affected by external magnetic fields than ordinary multipliers. Both
methods, however, produce a considerable loss in multiplication as compared
to unstabilized operation with the same overall voltages. Tho first method
is especially advantageous where a broad plateau at fairly high supply voltage
is desired. The second method is moat useful where stabilization over a wide
range of supply voltages is dosirod, or when it is desirable to vary the gain
of tho multiplier. In the latter case R is readjusted for the now operating

point.



While* tho tuboo deoeribad here refer to tho HOA 5S19 and the
RC4 C7151} It ia llkoly that similar behaviour will bo found for the 9314,
1P21 and 1128 aultipliors. Tho dynodos are numborod difforontly for tho
latter tubes (7 is an inoido dynode in tho 5319, whilo 6 and 8 are inside
dynodos in tho 9314). In employing either method the proper dynodes must
bo used. Tho difference in operation of the two methods described depends on
tho peculiar focusing properties of tho dynode structure. Ue have used tho
second typo of stabilisation for about a year and found it to bo dependable.
Since no current is drawn from tho batteries, it has not been necessary to
replace then. Uo are indebted to Dr. G. A. llorton for stimulating dis-
cussions of those experiments.

This work was supported by the Atonic Energy Gomission and the

Higgins Scientific Trust Fund.

1. TIlorton, G. A., EGA Review £0, 525 (1949).
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Stabilising circuit for interior dynodo.

Resistance characteristic of stabilising circuit (first typo).
Stabilisation curve (first type).

Stabilising circuit for exterior dynode.

Resistance characteristic for stabilising circuit (second type).

Stabilisation curve (second typo).



H.V.SUPPLY

OUTPUT
I MEG |

luf ‘- socoouuf

4 b XIL.(coLLECTOR

[ MEG

DYNODE STRUCTURE
RCA 35819

3.3 MEG
KPHOTOCATHODE

7T J2-/ZSL-&






O 10 -

ca 4 -

1100 1200 1300 1400 1500
SUPPLY VOLTAGE (VOLTS)

R

I

-WVNAAA

D5 06 07



R (MEGOHMS)



PULSE HEIGHT (VOLTYS)

900
SUPPLY VOLTAGE

- 67 % VOLTS

90 VOLTS



