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Interaction of Pen-Ray Lamps
and Power Supplies

The electrical interaction between a gas discharge lamp and its
power supply may be considered as deriving from the time varying -
impedance characteristics of the lamp. From this peint of view, the
instantaneous impedance of the lamp (its voltage V divided by its
current I) is resistive with a value which varies inversely with the
average lonization in the lamp. This latter quantity however is
determined by a balanée between the ionizatien produced by the input
electrical power and the ionization loss mechanisms, For a given
(constant) input power, the average ionization and the correspoiiding
value for the instantaneous lamp impedance relax with time to Steady
state values according to the solution of a complex system of rate
equations. We may depict this situation with the aid of an I-V graph
for the device,

In Figure 1 we have depicted schematically a number of instantaneons
I-V curves for times corresponding to different levels of ionization
in the lamp. Each dotted line represents the I-V characteristic of
the lamp for time intervals short enough that the ionization does not
change appreciably, with the lines slopping more towards the horizontal ..
corresponding to higher levels of ionization, For each line there is
only one point which corresponds to an input power which exactly balances
the losses so that this level of ionization is maintained. We have
connected these points in the figure by a solid line. This line re-
presents a steady- state I-V curve for the device, In metal vapor lamps
such as the Pen-Ray®, this steady state curve is not usually observed
directly unless the metallic vapor pressure is held constant during
the time of the measurement by some external mechanism, In particular
one obtains a new set of curves for each value of the metal vapor
pressure with consistently lower voltages for higher vapor pressures.
Irn normal operation of course, theae pressures increase (in time intervals
on the order of seconds) with increasing input powers add higher lamp -
temperatures. In other gasecus discharge without this added complication
however, steady state curves such as these are easily demonstrated

Pen-Ray is a registered trademark of UVP, Inc.







Page 9

Interaction of Pen-Ray Lamps and Power Supplies

“aFuiron 1Noa1 uado gToa QOf 10U

AT (2-25TH )pivg-vag T ¥ 2ATIp 0y ATddns Janod

aAsRA=2TONbe ¥ JO €2 7RCTA030VIOYD p-T oTquidoooy
g ami¥g

oL o of o

= 00¥

-

- oof

-000/

~JeE!

- GoAS

-0 N

(si704) A ‘F0WLI0A

TAWRT (2=08TL)pATy-uag ,T @

y33h A7ddns zomod OY peISeTTRY ATOATIONPUT ULE JO

PEEIOJIF YT JO UOTIUNTUAS A3 A0F BUAIND TeoRdLL
(frwumatresd) | sundng

oL oz of ; (o]

= Q0¥

(54791 ) A '3owiron






