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PULSED GEIGER TUBE OPERATION 

INTRODUCTION 

It has been common practice since the inception of the Geiger tube radiation detector 
(1, 2) to energize it from a suitable source of constant potential. An inherent character­
istic of the Geiger tube, when operated in this manner, in common with all gas discharge 
devices, is the intrinsic time for a discharge once initiated to be.come deionized following 
a counting event. This condition sets an upper limit to the count rate capacity for a given 
type of tube. Saturation effects occur when this state of operation is either approached or 
is exceeded. Extension of the radiation intensity measurement range therefore usually 
necessitates the use either of Geiger tubes with lowered sensitive volumes or their replace­
ment with other detector devices more suitable for use in strong radiation fields. 

An alternate means for increasing the range of response to radiation intensity of a 
Geiger tube of any sensitive volume lies in operating it from a rerurrentpulse voltage 
rather than from a de voltage source . . This type of operation may also serve·to raise the 
energy of each counting pulse, as was. done by Rossi ( 3) to permit transmission over a 
long cable. • 

In the discussion that follows, ._two types of pulsed operation will be described. In one 
of these, the Geiger tube is made c<;mtinuously sensitive to ioniztng.'tad.iation by energizing 

• it from a de source within the Geiger plateau region. Upon this voltage there is then super­
imposed a narrow pulse voltage of uniform recurrence rate. In the second mode of oper­
ation, the tube .is gated by means of a narrow periodic trigger pulse and it is thereby 
made responsive to radiation only during the brief interval defined by the pulse duration. 

The principal purpose of this report is to illustrate by means of experimental curves · 
some of the important performance characteristics of pulsed Geiger tube operation. Some 
of the phenomena to be disclosed are novel and potentially ve-ry useful. These are deserv­
ing of more rigorous interpretation which can only be accomplished by continued study of 
the detailed performance . 

CONTINUOUS SENSITIVITY (DC plus PRR) OPERATION .. 
The simplest transition to pulse operation from convention.al methods lies in the addi­

tion of a recurrent pulse voltage to the de Geiger region voltage. By this means, the effec­
tive qc1enching action is improved and the useful response is. extended to stronger fields of 
radiation. 

With de operation alone in strong radiation fields, the tube performance is typical of 
. the form shown in the Stever diagram ( 4, 5) of Figure 1. Here the significance of the dead 
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(a) 

TIME 

(b) (c) 

Figur e 1 - Stever diagram: (a) Dead-time pattern photographed on triggered 
sweep; (b) Sche matic r e pr esentation of dead-time pattern indic a t ing de a d time , 
t d, a t foot of envelope of pulses triggered during re covery interval from td to tr; 
(c) Varia tion of electric field a t the anode surface during period of ion she ath 
transport from anode to cathode 

time and of the recovery time is clearly evident. During the dead-time interval following 
a count, the tube is paralyzed as a result of field reduction in the vicinity of the 1.vire aris­
ing from the relative immobility of the positive ion sheath during the electron transit time, 
which condition renders the tube incapable of further response to ionizing radiation. 

The effect upon the Geiger-tube pulse amplitude resulting from exposure to various 
levels of radiation is shown in Figures 2a , b, and c. Figure 2c shows the tube in a s tate of 
saturation and it is virtually blocked by the strong radiation exposure. Figure 2d illus­
t rates the kind of recovery that takes place due to superimposing a narrow periodic pulse 
voltage upon the de tube voltage. 

A similar set of characteristics showing Geiger tube current as a function of radiation 
intensity level appears in Figure 3. Adding a periodic pulse to the de tube voltage extends 
the linear region without affecting the performance below saturation for the de case alone. 
Combined pulse-plus-de operation raises the radiation level at which saturation occurs. 
This, for convenience, is defined as the limiting radiation level beyond which the slope of th, 
detector-current response characteristic changes sign. 

The quality of performance obtainable from superimposed pulse operation is a function 
of the tube dead time, the operating voltage, pulse amplitude, pulse width, and repetition 
rate. The forms of these functions are illustrated in Figures 6 to 8, inclusive . In these 
fig-ures, the :range extension factor used as the ordinates is defined as the ratio of the 
saturation radiation fields for combined pulse and de operation to de operation alone. 
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Excitation : ZOO mr / hr 

Two-inch mic a window t ube. 600 
volts d e, 100-microsecond markers 

E x citation : 100 r / hr 

6 00 volts de plus pulse vo ltage. (Pulse 
width , 5 microseconds; pulse rate, 
5000 pps; pu 1 s e amplitude, u.pprox. 
800 volts) 100-micro s econd markers 

Excitation : 10 m r / hr 

T wo - inch mica window tub e. 600 
volts de , 100- m i crosecond m a rke rs 

Exc itation : 100 r/hr 

Two-inch mica window tube. 6 00 
volt s de, 100-microsecond r.::iarkers 

~ 

Figure 2 - Oscillograms of Gei ger tub e performance 
for d e and for d c - _p lus- recurrent - p uls e operation 

COUNT RATE VERSUS DOSAGE 

Referring again to Figure 2d, it becomes evident that the tube recovers in the period 
immediately following an injected puls e, so that quenching is effectively improved . In the 
presence of strong radiation fields, such performance would also indicate a convergence 
of the recovered Geiger-tube count rate towards the pulse repetition rate. This is further 
brought out in Figure 4 where count-rate saturation occurs at 12 mr /hr for the de case 
alone ( curve A). For combined pulse and de operation and for the same pulse -amplitude 
detection-sensitivity condition as for curve A, curve Bis obtained. The maxiumum count 
rate is seen to converge in a nonlinear manner towards the pulsing fr equency. Such non­
linear performanc.e is generally unsuitable for measurement purposes. By raising the 
amplitude discrimination level in the pulse·-rate detecting system, curve C is obtained. 
This is seen to converge towards the pulse repetition frequency at 560 mr / hr in a manner 
more compatible with quantitative measurement requirements . The amplitude distribution 
of count pulses as a function of counting rate is illustrated in Figure 5. 
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Figure 3 - Tube current vs. radiation intensity 

A - DC OPERATION TU1lE TYPE GC- 120N 
Vop = 600V Rs=l20 K 

B - PULSED OPERATION Vth= 560V 
Voe =- 600V, VpuLsE= 90V DISCRIMINATION LEVEL= 0. 5 V 
PULSE Ii I 0TH =- 20 fl- SEC t-~--- -+-----+----_:_-,-:_::_::.::____:_ __ ~ 
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Figure 4 - Count rate vs. radiation intensity 

In the example ( Figure 4) of count rate detection, the radiation intensity range has been 
increased by a factor of approximat,ely 46 by the introduction of a recurrent pulse voltage 
upon the de Geiger region voltage. As will become apparent in the discu~sion that follows, 
the limiting PRR frequency, and therefore the highest linear count rate that may be extractE 
by this means, is related to the dead time of the particular tube used, 
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Figure 5 - Pul se amplitude distribution v s. count rate 

TUBE CURRENT VERSUS DOSAGE 
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An analogous set of curves representing tube current as a function of radiation inten­
sity level is shown in Figure 3. For de operation alone, the current curves corresponding 
to two levels of de operation exhibit saturation at about 90 mr / hr .. Above this level of expo­
sure, the current decreases with further increases in the radiation intensity. When the de 
voltage is supplemented with a recurrent pulse voltage, the tube current response becomes 
linear out to approximately 3.000 mr / hr. Beyond this point saturation effects again become 
noticeable. The superimposed pulse will be observed to have straightened out the current­
radiation field characteristic in the region wherein curvature would have otherwise occurred 
for de operation alon~. This was attained without altering the performance at lower inten­
sity levels in the region within the normal measurement capabilities of the tube. For the 
example chosen, the use of combined pulsing and de operation has extended the useful 
radiation-intensity capacity of the tube by a factor of 33. 

INFLUENCE OF PULSE PARAMETERS 

The effect upon tube performance arising from the introduction of a r ecurrent voltage 
pulse iI)to a conventional Geiger tube circuit is dependent upon all of the features that char -
acterize the pulse. The repetition rate , pulse width, pulse amplitude, and puls e shape are 
each separate and controlling entities . Effects of these parameters upon the preforrr:ance 
are shown in Figures 6 to 8 inclusive. A rectangular voltage pulse was employed in all 
tests represented in these figure s . Ordinates in these figures , as previous ly described, are 
the range extension factors due to combined recurrent pulse and de operation. The eifect 
of pulse shape upon performance has not been separately investigated as this, it was felt, 
may be largely inferred from the study of pulse width. · 

Puls e Amplitude 

Figure 6 shows the influence of pulse amplitude upon the radiation-intens ity-ver sus ­
current characteris tic of a Geiger tube for thr ee levels of de voltage . Each de voltage 
level falls within the Geiger plateau region. The range extension factor from this figur e 
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GM TUB E TYP E GC - 120 N 

PULSE RATE • 2550 PP S 
PULS E WID TH = 20 µ. SEC. 
Vt h :.: 5 60 V 
Vin = 83 0 V 

200 2 50 

PULSE AMPLITU DE° ( VOLTS) 

300 

Figure 6 - Range extension factor vs. puls e a mplitude 

is seen to be independent of where on the plateau the de operating point is chosen. Essen­
tially identical performance is obtained from each of the three operating states shown, pro­
vided, however, that the pulse amplitude used is not less than 20% of the de voltage employE 
The use of a larger pulse amplitude does not further extend the saturation capabilities as 
the curves simply level off. With narrow pulses, the combined pulse plus de voltage may 
r ise far beyond the Geiger plateau boundaries without adversely affecting the performance. 
Spurious counts are inhibited by the deliberate choice of a pulse width much less than the 
tube dead time and of periodicity approximating the reciprocal of the dead time. 

Pulse Width 

To improve tube quenching, the pulse width chosen must be much less than the tube 
dead time. This fact is brought out in Figure 7 from which it may be seen that the range 
extension factor varies inversely as the pulse width. Continued improvement in operation 
do,.vn to the narrowest pulse employed, namely, about 1/ 2 microsecond duration, is evident 
from this figure. The ultimate extension fn range, as will be brought out in the discus sion 
on triggered Geiger tube operation, will be shown to reside in the extension factor td/ w. 
Here td is the Geiger-tube dead-time interval and w is the width of the injected pulse. 

For the above tests, the inj ected pulse duration was large by comparison with the elec 
tron transit time. As long as this condition is maintained the conclm1ion drawn therefrom , 
namely, improvement in range extension with reduction in pulse width, follows. If the puls 
were narrowed sufficiently so as to either approximate or become les s than the electron 
transit time, the counter tube behavior would be altered markedly in accordance with 
t ransit time theory . One of the effects to be anticipated as such conditions of operation ar , 
approached would be a reduction in influence of the puls e upon the tube performancea As 
the electron transit time is of the order of 10-s seconds, this magnitude serves to establisl 
a possible lower limit to the pulse duration that may be beneficially employed. This entin 
m~tter , however, appears des erving of further investigation. 

Referring again to Figures 2, 3, and 6, the injected periodic pulse voltage may be seer 
to assume the role of a catalyst by speeding r ecover y from each dis charge without m at eri• 
ally affecting the count pulse energy . • 
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The influence of repetition rate upon range extension is illustrated in Figure 8. An 
optimum .well-defined rate occurs, for the tube illus trated, at a repetition rate of 2500 cps. 
This period agr ees identically with the tube dead-time interval, namely, 400 microseconds, 
which was verified by means of a Stever oscilloscope pattern. 

This behavior i s ur.ders tandable when it is observed that a PRR period longer than the 
dead tim e will re sult in the tube saturating and blocking up between pulse intervals . Also, 
when the PRR period is s horter than the dead -time interval, complete recovery between 
pulsing events will not occur with a consequent lowering in range .and in the maximum Geiger 
tube current. Maximum circuit current conditions and a capacity for covering the greatest 
range of radiation intensity are both therefore s atisfied by a PRR period equal to the Geiger­
tube dead time. For direct counting applications, as previous ly described, these criteria als o 
fix the maximum count rate as the r eciprocal of the dead -time interval. 

SUMMARY OF COKTINUOUS SENSITIVITY OPERATION 

In sumffary, the addition of a narrow, r ecurr ent, pulse voltage to the normal de Geiger 
region voltage will extend the useful radiation intens ity measurement capabilities ;01· a tube 
of any sensitive volume. For gr eates t range extens ion, the pulse chosen must have an ampli­
tude of not less than 20% of the de voltage value, its duration should be as brief as can be rr, an -
aged in any case, but much less than the tube dead time, and the repetition rate period should 
be equal to the counter-tube dead t in:e. 
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Figure 8 - Range extension factor 
vs. pulse repetition rate 
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INTERMITTENT SENSITIVITY ( Pulse Trigger) OPERATION 

If the high voltage furnished to a Geiger tube is applied for brief intervals at a periodic 
rate, the tube is rendered sensitive to radiation only while the voltage is impressed upon it. 
The measured count rate when triggered in this rr:anner will be a fraction of the count that 
would have been measured had the voltage been constantly applied to the tube. The ratio 
between both count rates may for convenience be called the scale factor, SF, or 

SF = Count rate for continuous (de) operation 
Count rate for intermittent (triggered) operation (1) 

SF according to this definition will ahvays be greater than unity. 

The relationship between trigger pulse parameters, detectable count rate, and the scaie 
factor SF is illustrated in the 8xperimental curves of Figures 9 and 10. These show that the 
rn easurement rate varies directly with the pulse width, the repetition rate, and the intensity 
level of the radiation field. For pulse widths considerably less than the tube dead time, SF 
is equal to the reciprocal of the duty factor 

1 
SF = wf ( 2) 

where w is the pulse width and f is the repetition frequency . 

Equati.on ( 1) may now be represented as 

.6.f = F(R)wf, ( 3) 

where Af is the measured count :-ate and where F(R) is the maximum count rate ( correspond­
ing to continuous sensitivity) and is represented as a: linear function of the radiation intensity 
level., H. 
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From the foregoing, it is clear that by pulse trigger operation, the total potential count 
rate is lowered at the tube by the duty factor wf. This fe8.ture, for all practical purposes, 
r·emoves the saturation limitations in high - radiation fields from the Geiger tube. 

CHOICE OF TRIGGER PULSE REPETITION RATE 

If the PRR frequency, f, is held constant for a given sensitivity scale range, Equation 
( 3) may be rewritten in the form 

af 
-f- = F(R)w. ( 3a) 

Fron! this expression it it apparent that ~f will approach f as a limit. The left -hand 
member will, therefore, approach unity, regardless of the choice made in f. The range 
extension capabilities under these circumstances are then seen to reside entirely in the 
choice made for pulse width, w. The PRR valile, f, therefore becomes a matter to be 
determined by the statistical accuracy requirements of the measurement data, rather than 
one of range P-xtension. Furthermore, to provide for complete recovery of the counter tube 
discharge between successive counts, the PRR frequency, f, must not exceed the rate pre­
scribed by the reciprocal of the deionization or recovery time. Otherwise, the discharge 
will be reignited by the triggering pulse and it will be self~sustained at the trigger pulse 
rate. 

Recent 2xperirr,ents with haloger.-filled tubes, of the type BS-1 v,:,.riety, have shown that 
normal ccunting operation occurs for triggering intenals reduced lo less than 1 O¼J of the 
Geiger-tube dead time. This very interesting phenomenon is worthy offurthc1· investi.gation . 

CHOICE OF TRIGGER PULSE WIDTH 

To exa1T\ine further the influence of trigger pulse width, w, upon the 1·a:1ge extensinn 
capabilities, !.t is necessary to rewrite the count rate funetion F(R) in Equation ( 3a). F(R) 
i. s the count rate which the tube is capable of if operated normally 80 a.s to be continuously 
sensitive to radiation. In the limit, the count rate capabilJty would then be determined by :he 
reciprocal of the tube dead-time period, or 

( 4) 

Inserting this limiting value in Equation ( 3a), this becomes 

( 5 }' 

By choosing w/td less than unity and obsP-rving that this quantity represcr,ts the frac­
tion of maximum: count rate output available from triggered operation, which corresponds 
i:o a ra9-iation field RMax' then the system is capable of normal performance up to a factor 
t,ct/w of thif; amount before saturation' will occur. This will be marked by the left --hand 
te rm of the equation becoming unity . 

. Ii R11ax is the.cl the strongest radiation field that ct counter tu.be is capable of being used 
:i.n vvith de operation, due to dead time, td, limitations , and if Rp is the strongest r adiation 
field which this same tube is capable of being used in under triggered conditions of operaticn 
,ming a pulse of width w, it follows that 

- R td 
• Max w 

( 6) 
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The range extension factor _i$ clearly seen to be the ratio bf the tube dead time to the 
triggering pulse width. Equation ( 6) may also be seen to generally describe the behavior 
of the experimental curve of Figure 7 for the case of combined de and PRR operation, 

OPERATION WITH LARGE OVERVOLTAGES 

The use of a narrow trigger pulse for energizing a Geiger tube precludes gaseous dis­
charge except by pulse coincidence with an external ionizing agency. This feature extends 
counter operation far beyond the usual limitations imposed by the Geiger plateau region, to 
very high overvoltages. The ultimate useful limitation of the impressed voltage under these 
circumstances is determined by the insulation capabilities of the tube terminals rather by 
restrictions imposed by properties of the gaseous vehicle itself. Such counter operation 
projected into the realm of strong transient voltage fields introduces a number of potentially 
useful performance phenomena. 

Typical performance curves obtained for a type BS-1, halogen filled Geiger tube 
{Figures 11 and 12) disclose several items of interest: 

(a) Normal count-detection operation was limited by the voltage range of the avail­
able pulsing source rather than by the tube characteristics. 

(b) The counting threshold for triggered operation is several hundred volts higher 
than for the corresponding de case. This condition may be brought about by a. reduc­
tion in energy per count pulse resulting from an acute reduction of the sprec1.d of dis­
charge - the latter being restrained by the brief duration of the impressed voltage. 

(c) The charge per count pulse increases at first linearly with overvoltage. But 
for operating voltages approximating three times the normal de Geiger tl').reshold 
value and beyond, the charge per pulse levels off and becomes virtually independent 
of the tube voltage. This operation is best realized with the narrowest pulse used 
(1.5 microseconds),. The pulse charge is seen to grow in size at first. It finally 
lev_els off after reaching a magnitude approximately 104 times greater than is 
obtainable from conventional de operation in the Geiger region. 

A closer examination of the character of the discharge in the region where leveling 
off of the pulse size occurs, has shown the light output of the tube to increase proportion­
ately with voltage while the ionization current remains substantially constant in value. 
Over this realm of operation , increases in tube voltage seem to favor the excitation of 
light radiation without influencing the total ionization. Fluctuations in tube overvoltage 
are thereby converted to corresponding changes in light ene::-gy with little 01· no influence 
upon the ionization current. Although the curves (Figures 11 and 12) are shown as taken 
out to 2200 volts, additional tests have shown that the tube current was still independent 
of impressed voltage at 5300 voits. 

The growth of light emission from a Geiger tube, operating within the constant ion­
ization current region, is illustrated in the oscillogram of Figure 13. This photographic 
record represents the voltage obtained from a photomultiplier tube arranged so as to view 
the light output of a type BS-1 Geiger tube immediately following a counting event. 

The removal of an upper voltage limit in the useful employment of counter tubes, aside 
from insulation requirements, permits high voltages to be utilized with the accompanying 
benefit of dealing with stronger charges from each counter pulse. If the triggering pulse. 
is narrowed sufficiently, the tube voltage may be raised so that operation may be confined 
to the region wherein the tube current becomes largely independent of the amplitude of 
the impressed voltage. This characteristic may prove useful in radiac designs by either 
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reducing or completely eliminating dependence of ir!strument calibration upon tube over­
voltage. It also furnishes a hasis for dispensing with the ;ieed for high voltage stabilizers 
for counter tubes. 

Since triggered operation enables only one measJremEnt count to occur for each trig­
gering pulse , it. becomes obvious that spurious counts are inhibited from developing. 

CHOICE OF GAS FILLING 

The trigger pulsing technique is not r;ritical witt regard to the choice of filling gas 
used. Any pure gas whether used alone or in combination with other gases and whether of 
monatomic or of polyatomic strl!cture will be found capable of performing as a radiation 
counter. This latitude in the selection of ga:;: fillings further enhances the desirability an,l 
potential usefulness of triggered operation. 

Counter tubes of self -quench or nonseif--quench characteristics may be used. Self­
quench tubes offer the advantage of fast operation combined wi.th minimum circuit compli­
cations arising from their inhuently rapid deionization properties. The choice of a filling 
medium that does not deteriorate ,vi.th use, such as is obtainable from the use of halogen 
gases in combination with neon or argon (6), removes any upper limiting restriction on the 
overvol~age that may be beneficially emJloyed. Operation may be thereby extended into 
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Figu:·e 12 - Ch&r ge per pulo":~ vs. voHage for high overvoltages 

F i gure 13 - Growt h .of Geige r tube light output i n constant ionization cur ­
n~ nt region. Type BS-1 G eiger tube; puls e ampl.i t ude, 400 0 volts; pulse 
w idth,~ 4 rn i crcseccnds; P RR , 1000 ; bas e line,~ 100.microseconds; 
typ e 1 P2:2 photomultiplie r tube. 

2800 

the realm of constant ionization currents, with ensuing advantages of maximum energy per 
tube count and greatest operational immunity from tube-voltag2 amplitude variations. 

The use of an organic or polyatomic vapor for the filling medium, imposes a practica l 
upper limit upon the overvoltag·e that may be used, as determined by hasonable tube life 
expectations . This limitation arises by virtue of the dissociation that occurs in such a gas, 
which varies directly_ with the intensity of the discharge current. 

Counters filled \\i.th a pure gas such as neon or argon are of the nonself-quench variety 
but may also be made to serve as satisfactory triggered counters. Tubes of this type are 

I I 
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desirable in view of the filling-gas simplicity and the high o-rder of stability that 1r.ay be 
readily obtained therefrom. The trigger pulse must net be reapplied, however, until com­
plete deionization has taken place from the previous count. Otherwise the discharge will 
be sustained at the pulsing rate and the usefulness of the tube as a ,adiation cou:-iter will 
be destroyed. As this process is slow in such a tube, the triggering rate must also be kept 
proportionately low. In a typical counter tube filled with either argon or neon gas, for exam­
ple, it was found necessary for the triggering r2.te to be kept below 15 pulses per second for 
normal counter operation to exist. Faster operation may be acquired and the dei0niz2.tion 
time may be hastened, however, by the use of a suitable de coilecting fielci in combination 
with the triggering pulse, such as was done by Rossi (3). 

RADIAC CONSIDERATIONS 

Equation (3) is in a form that is useful for radiac design applications. As stated therein 
the total available count rate, F(R), expressed here as a function of the radiation intensity 
level, is scaled down by factors w(pulse width) and f(pulse repetition rate)to a detectable 
rate, M. Consequently either or both of these parameters may be controlled so as to pro. 
vide thr:: desired amount of scaling. The pulse width, w, is usually most readily kept con­
stant, th,.1s enabling an instrument's scale range te be calibntt.ed by adjustment of the pulse 
.t·epetition rate,, f. • • 

The Geig8r tube when operated from a pulse triggering source may be rnade to perform 
, .. :ther a.s a li.nlear or 'l.S a. nonline2.r radiation detector. Puls.e counting operation, as typified 
t :: Equ2.Uon (3), yields linear performance (Figure 14). 
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Where. several. decade levels1of~radiation intensity are required to be covered on one 
scale range, nonl_inear performance and scale compression become essential. This may 
·be achieved in a radiac device utilizing either tube current ·or count-pulse amplitude as the 
measuring quantity. In both instances nonlinearity arises by virtue of the interruption of 
the discharge before it has had sufficient time to spread fully. The spread velocity of the 
discharge is of the order of 106 to 107 centimeters per second (5). This phenomenon yields 
an accumulation of progressively smaller count pulses in unit time as the quantity Af; f 
in Equation (3) approaches unity and as the saturation capabilities of this sort of device are 
approached. Discharges occurring near the leading edge of the trigger pulse will have the 
greatest time to spread and will thereby contribute a larger amplitude than those that are 
formed near the trailing edge·. The gradation in pulse sizes that occur over the triggering 
pulse pedestal may be seen in the oscillograms of Figure 15. 

Control of the trigger pulse shape furnishes a means for attaining a desired amount of 
compression. A trigger pulse of long rise and rapid decay times will tend towards equali­
zation of the amplitude distribution of count pulses that occur over the triggering interval, 
with a consequent trend towards linear performance. Conversely, a triggering pulse of 
rapid rise and long decay characteristics may be used to provide scale compression in the 
vicinity of strong field operation. Figure 16 illustrates a compression characteristic obtained 
for a triggered Geiger tube radiac by utilizing tube current measurement. Several decades 
of intensity levels are readily covered in.this device. 

No excitation 

Low excitation 

Medium excit_ation ·• 

ni gh excit ation 

. . . 

F igur e 15 . - 'trigger .puls·e operation of Geiger tub-e, oscillograms: Type BS-1 mica 
window tube, ·pulsed operation , no de. (Pulse rate, 500 pps; pulse width , 5 microseconds; 

pulse amplitude, approx. 800 volts.) 1 microsecond markers 
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F:gure 16 - Tube current vs. ,adiatiou ;r!k ,1sity 

SUM.MARY OF INTERMITTENT SENSITIVIT'.t OPERA T~O}r· . 

I I 

1000 

Pulse triggcr·ing operation of a Geiger tube of·dead time, tct, extends the usefulne_ss . of 
t.he h1be for the measurement of 3trong radiation field~ by the factor tct/w, where w i,S the 
iriggel'pulse width. The triggf'ri.ng .rate f may be chpsen to comply with thestatistical 
accuracy requirements of the measu·rement problem and ;for'convenience in adjustment of 
foe scale range calibration. In adtlit!on, f must be r.hosen b provide for complete deioni­
zation and recovery of the conc:tei· to avert ·self-,sustained cli(:,charges from occurring at 
rh0: pu l.i::H:, triggering rate . 

Operation wlth strong pulse overvdltagesin th~ r~;lmof constant ionization currents 
turnishes a means for obtaini.ng counter operation ,vith rniniimun dependence upon voltage 
st2.bility. This m.ay serve to simplify radiac designs and to improve eounter tube 
perforrnanc e. 

A linear d.ctector response fm:cUon is obtai.nahle by measurem2nt of the counting rate, 
Ti'r,r nnnlino~.r pc.-,,..-f('\r;:-n~nf'"t::, PithP.r +~1t:l t-nhe j-.11:rrt:lnt f'\T' tho t:'f"\11nt pulQP ,;, .rri!"litn rlo. rn~y .ho. 

measured. The degree of nonli.nearity obtainable by these~ me,1.ns is related to the shape of 
the triggering pulse employed. 

I 
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