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LO PR1SSURE SThIATIONS 
IN ARGON AND LIUM 

GLOW DISCHARGES 

introduction 

It is known that when a radua11y inereaain electric 

field ta produced between two electrodes in a vessel con 

tainthg a sas, a measurable flow of electricity start8 

before any visible of a discharge appear. This 

initial flow is called a dark discharie and exists intil the 

applied potential exceeds a certain uinimum value, termed 

ti parkiu potential. The transport of eleetricity, once 

the innulating properties of the medium have been overcome, 

is accompanied by a characteristic omission of radiation 

from the discharge tube. 

If the gas is at atnospherie pressure, the discharge 

takes the form of a tortuous spark, which is often branched 

away from the positivo electrode and is accompanied by sharp 

explosive-like sounds, or is seen to appear as sharp lumin- 

cue streamers extending out from both electrodes. These are 

termed respectively a spark discharge and a brush discharge. 

At atmospheric pressure the spark dischar.e is similar 

to the natural phenomenon of lightning, and if the gas is 

air the insulating properties break down at about 30,000 

volts per centimeter. On reducing the pressure, the 

sparking potential becomes less and, at the same time, the 



conducting path becomes more diffuse and may ultimately 
occupy practically the whole of the containing vessel. Thi8 

is usually referred to as a glow dtsohare. 
When the pressure has been reduced to a few centimeters 

a dark layer, the Faraday dark space, can usually be ob 

served separating a cushion of light on the cathode, the 
negative glow, from the positivo column of light which 

extends to the anode, The pressure at which this is first 
seen and tk luxninoatty of t1 positive column depend upon 

the nature of the gas and the distance apart of the ele 
trodes. Particularly at the higher pressures the positive 

column is often almost noniuminous, and there is merely a 

glow representing it at the surface of the anode, The 

negative glow and Faraday dark space expand and move toward 

the anode wn the pressure is further lowered, while the 

negat±ve glow in turn is now seen to be separated from tha 

cathode by the Croo1es or cathode dark space, A luminosity, 
the cathode glow, usually persists within the latter imniedi- 

ately against the surface of the cathode and is, in some 

instances, separated from the electrode by a thin and 

intensely dark primary dark space. This is the normal glow 

di8charge. The lower limit is at a pressuz'e of about 10 

microns. At this point the negative glow and the fluores- 
cence on the walls is all the luminosity observed. 

A typical glow discharge eau be seen on Figure 1. 
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Starting from the cathode there is first a well-marked 

primary dark space. The region of' 1iht, the cathode glow, 

fades gradually into the math cathode dark space which 13 

separated from the Faraday dark space by the negative glow. 

The negative glow ks its maximum intensity of luminosity 

close to the negative boundary but fades off Into the 

Faraday dark space. The positive column occupies all the 

remainder of the distance to the anode glow, the layer of 

litht at the positive electrodo. 

In a glow discharge the field Is not unit on but vartes 
throughout the discharge and from one gas to another. An 

example of how the field varies is seen in Figure 2. If the 

discharge depleted were in hydrogen and if the pressure were 

2.2S mm. of zMrcury, a plot of field against distance along 

the tube would look like the solid line (Il, p. l2). 

As is aeon from this graph, practically all the poten- 

tial drop takes place in the cathode dark space, and the 

difference In potential between the cathode arid the negative 

glow is called the cathode fall of potential. This cathode 

fall is approximately independent of the current and pros- 

sure in the normal glow discharge but Is found to vary with 

different gases and with tt type of metal composing the 

cathode. 

If the positive column presents a uniform, rather than 

a striated appearance, the field of the positive column Is 
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of the forni represented by the broken line on the graph in 
Ljure 2 p. 204). 

The positive column is separated from the walls by a 

poøitive ton sheath across which there is a fall in poten- 
tial that suffices to maintain a net zero current of ions 
and eleetrons between the ionized gas and the insulated 
walls. In the case of the striated column, where conditions 
vary between striations, the sheath on the walls suffers 
concomitant changes. In some cases there is a dark space 
between the anode glow and a uniform positive column. 

In a pure monatomic gas it is thought that stationary 
striations occur over a limited range of pressures and 

current densities. With increastng contamination by other 
gases, the striations become more evident, and it is, there- 
fore, not quite certain that they can be obtained at all 
with absolutely pure inert gases. In polyatoinic gases the 
appearance of stationary striations is easier to produce, 
but again the range of conditions under which they can be 

£orned is more restricted the greater the degree of purity. 
The appearance presented by striations is variable and often 
complicated. 

In wide tubes several centimeters or more in diameter, 
or in a large spherical enclosure, the positive column is 
usually invtslble, In this case the discharge diffuses over 
the whole volume, end the density of the excited atoms 



becomes tøo low to observe any 11ht. This oondition does 

not hold in some electro-negative gases, such as water 

vapor. In the case of wide tuhe where t effect of the 

walls is negligible, the gradient is approxiaiately propor- 

tiorial to the pressure. 

The electric fields in nariw tubes, unlike those in 

Iarer containing vessels, depend upon the current density 

and the diameter of the tube, as weil as upon the nature and 

pressure of the gas. This is dite mainly to the presence of 

the insulating walls. These walls now disturb practically 

the whole of the ionized column when they draw the zero 

current from it, instead of merely affecting the periphery 

as they do in the case of wide tubes. This current occurs 

because the electrons, with their high therml energy, 

diffuso ta and collect on the walls. Unless the walls are 

quite conducting, however, there will be little flow of 

electrons through the Lass and down the walls. This 

charges the walls to a negative potential, which is able to 

repel al]. but the faster electrons in the distribution. 

This at once sots up a positive radial potential gradient 

outward from the axis of the tube to the walls, As a result. 

the equipotential surfaces in the positive column (whioh, in 

the absence of the wall potential, would be planes normal ts 

the axis of the column) become curved surfaces of revolution 

about the axes whose cross section contours are ellipsoidal. 
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Due to this field produced by the electron diffusion to the 

walls and the consequent attraotion and neutralization of 

positive ions, charges are boina removed from the positive 

colwnn and must be re1enisd by ionization. This mtgra- 

tion o.f charge to the walls is known as ambipolar curz'nt 

or ambipolar ditfusion (6, p. 6i). 

The current passing through the positive column is 

determined by conditions in othev parts of the tubo and in 

the external circuit, as well as by those in the column. 

The electric field in the column has to be sufficient to 

pass this current under the conditions prevailing locally. 

From the spectrum of the positive column it is Imown that 

little recombinatton of positive ions and electrons occurs 

within it; thus, the main function of the longitudinal field 

is to generate new ions and electrons at the rate at which 

they disappear toward anode, cathode, and walls. 

On this basis, with the additional assiption that the 

positive and negative spacecharges are equal at all points, 

a theory was developed for the uniform positivo column which 

was in fair accord with experimental evidence. This theory 

held only for the special case of the uniform positive 

e ol um 

The study of the uniformly striated positive column has 

led only to a qualitative explanation, for the data are not 

consistent enough to foriulate a rigorous theory. 
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The privary factor in the prothietion of striations has 

been ascribed to the effect of an inelastic collision upon 

the speed of an electron. Electrons describe tortuous paths 

under the conditions tbat are beine considered and have a 

drift velocity that is superposed due to the effect of the 

electric field and diffusion upon a random thermal riotion. 
The greater the thermal motion, the less is the drift 
velocity, percentagewise, imparted by a given electric fiel& 

Electrons of small temperature will, therefore, contribute 
niere to the drift current but lesa to the negative space- 

charge than electrons of higher temperature. Electron text- 

perature is the teinperatiro in dereea kelvin which would 

&;ivo an electron the same energy it would have when in 
thermal equilibriwn at this tenperature, When the kinetic 
energy of the electron is equated to the product of tbrea 
halves constant and the temperature in dereea 
Kelvin, the electron tenperature ay be found in units of 
degrees Kelvin. The contribution of positive ions to drift 
and random currents is snall compared with that of electrons. 

The concept to hic1 this leads is one of slow eloc- 
trous starting with a larLe velocity of drift from the 
bright part of one striation, moving toward tt anode. If 
the field is assumed to be almost uniform, they acquire on 

the way an increased temperature but a decreased dritt 
motion, At a certain stage their thermal energies become 



so great that eollieions with the gas molecules cease to be 

elastic. At this point they give riso to the formation of 

excited atoms or ionize the atoms, either directly or by a 

cumulative process, The electrons now have a reat1y re- 
duced velocity, for those which have suffered inelastic 
collisions have lost errgy in the act. Those electrons 
which have been formed in the collisions are naturally slow, 

so they all move away with a relatively rapid drift motion 

until they again make inelastic collisions at a point nearer 
the anode. Layers in which there are great concentrations 
of excited atoms and ions thus result and are the bright 
parts of the striations. Immediately berore the electrons 
make inelastic collisions they have their maximum tempera- 

ture and minimuni drift velocity so there is a local negative 

space-charge, the corresponding positive space-charge being 

spread over most of the regior between the bright parts. A 

further effect of the negative space-charge is to concentzte 
the direct electric field there and so stabilize conditions 

by augmenting the ionization and excitation in this region. 

Two other conditions must be satisfied in order for 

striations to form. The first is that the initial produc- 

tion of excited atoms should occur within a limited region. 
1f not, a spatially diffuse general emission of radiation 
will occur *8 the atoms return to their normal states with a 

consequent disappearance of the striations. The restriction 



of production of excited atoms to a 1imitd region Is taken 

care of both by the effect of the concentration of the field 

at the heads' of the striations and by the fact that the 

excitation function uaually falls off rapidly above an exci- 

tation potential (9, p, 14.2). The continuous luminous 

baokround, upon which striations are sometimos seen to be 

superposed, may be partly due to excitatIon by electrons 

which have passed the heads without undergoing inelastic 

collisions. 

The second condition is that large nwnbors of atoms In 

excited, particularly metastable states, must be suppressed 

except at the heads of the striations, The average life of 

a metastable atom may be quite high, and If these metastable 

atoms were not localized at the heads of the striations, the 

positive column would be only a diffuse bright region since 

a collision of the second kind could occur at any part of 

the positivo column. A collision of the second kind is a 

collision in which Internal energy of ari atom is transferred 

to an electron (7, p. 7g). 

The last major divIsion or types of positivo coluins, 

and the typo which is under investigation in this paper, is 

the positive column with moving striations. 

In 1920 Anton and ikuchi (1, p. 0) investigated the 

I. The head of the striation is the cathode side of the 
striation. 
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change of velocity of th striations In neon arid helium with 

iespeet to a o1ne of trossure, The apparatus was similar 

to the apparatue used in this studi, whtch will be descrIbed 

later in the article. 

The pressures used by .Aston and Kikuchi were above 

millimeter of mercury. This paper is an extension of their 

research into the lower pressure rance of the normal glow 

dicbarge since the limits discussed bere are from one 

millimeter down to about 30 miorons a micron beine lO nim, 

of mercury. 

The results at Aston and Kikuchi show a relationship 

between the pressure and the velocity of the striations. 

The striations investigated were positive tri nature since 

they traveled toward the negative electrode, in their data 

Aston and Kikuchi (i, p, determined that the velocity at 

the striations in helium was roughly 0,000 cm. por second 

and varied inversely as the aquare root at the pressure, 

Construction 

To extend their data the apparatus in Figure 3 was con 

structed. Since only the positive column was of interest in 

this study, the dischare tube was so made that the positive 

column is restricted to a diameter of. 0,7 cm. as seen in 

Figuro 1, The Pyrex tubing is 62 cm. in length, nd to a 
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FIGUIÌE 3 

APPA RATU S 

The above is a front view of the apparatus. The device 

for measuring the angles is not included but was located 

directly above the mirror in a horizontal plane. 

C is a mechanical counter used for counting the revo- 

lutions of the mirror at speeds below 600 revolutions per 

minute. 



GAS INLET 

___- 86 CM 
70 CM ------ 

_ -- ---- ------- 
r-- 

- w - u.. 

J' 
0.75 CM INSIDE DIAMETER 

GLASS TUBING 

MOISTURE 
TRAP 

FIGURE 4 

TO VACUUM 
PUMP 

SCHEMATIC DIAGRAM OF GASEOUS DISCHARGE TUBE 



mirror at a distance of about half a meter the tube appear's 

essentially a line source of light, and a moving striation 

appears a point source of light. 

A front surfaced mirror, with effective dimOn8ions of 

3.5 by llj. cm,, was affixed to a shaft with the axis of 

rotation parallel to the positive column. The speed of 

rotation of the mirror was continuously variable from about 

50 r.p.m. to over 5,000 r.p.m., the speed of rotation being 

determined with a Strobotae2 unit. 

Immediately above the nirror, which was mounted in a 

horizontal plane with the discharge tube, was placed a 

device for measuring angles as seen in Figure 6. As shown 

in Figure 5, this device consisted of a straight edge placed 

parallel to the image of the positive column and two movable 

arms to be placed parallel to the image of the striations. 

This allowed the slopes to be .aeasured and, knowing the time 

that the image was in view por revolution, the velocity of 

the striations could be computed. 

Conrnerøial gas was fed fron the tank into the system in 

such fashion that the pressure could be controlled while the 

vacuum system was left in operation. This was necessary in 

order to read the pressure at any time, for the thermocouple 

gauge used to measure the pressure could riot be included in 

2, Trade name of stroboscopic tachometer manufactured by 
The General Radio Co., Cambridge, ìass. 
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a static system. This type of gauge was used because it 

:ives accurate pressure readings in the rance from 1,000 

iiiorona to 10 microns, The erroz in reading the scale is 

about 5 per cent at 1,000 microns but goes down to abo'it 

2 per cent error at 30 microns. 

The effective angle of the mirror (the angle through 

which the mirror would turn itb the image in sight) was 

found to be 12 degrees, so the image was seen in the mirror 

for 1/30 revolution. 

The motor speed was made continuously variable by 

changing the field current in the 110 volt d.c. motor. To 

do this a variable resistor was connected in series with the 

field windings. At any speed there was no observable vari- 

ation of the mirror speed according to tests ado with the 

Strobotac. 

The potential difference across the tube was obtained 

from a direct current power supply that supplied a maximum 

of 5,000 volts and a maximum current of 10 milliamperes. 

The ripple voltage was loss than 1/2 volt at under 2,000 

volts with a current of 5 milliamperes. In series with the 

tube was placed a 150,000 ohm resistance to limit the 

current tu order to keep the power supply from cutting out 

due to too large a current being drawn (there was an auto- 

matie cut-out to protect the mechanism in case the current 

exceeded 10 milliamperes). 
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The power supply was equipped with a voltage measuring 

instrument but since that registered the entire voltage drop 

in the circuit, the drop across the discharge tubo W58 

measured with a Simpson meter, 

The pressure in the system was maintained by a fore- 
pump capable of taking the pressure in a closed system down 

to 10 microns. However, this degree of vacuum was not 

necessary, since the limit of resolution of the striations 
by the use of a rotating rdrror is determined by the 

distance between the striations, In argon the striations 
could not be resolved below 28 microns, and in helium the 

lower limit was 350 microns, 

The striations which are most distinct and of a posi- 
tive nature, since they move toward the cathode, aro here 

termed the principal or positive striations4 The indistinct 
figures that appeared to move in the direction of the anode 

wil]. be referred to as negative striations, These are the 

indistinct forms and dark lines in Figure 7 which travel in 
the direction of the anode, 

Pro ce dure 

The system was run oontintously for a period of several 
hours with the discharge in operation to outgas the system. 
This was done because it was found that a small amount of 



FIGURE 7 

IMAGE LENGTH 

-60 CM 

AVERAGE SLOPE z 
APPEARANCE OF POSITIVE COLUMN IN ROTATING; MIRROR 



19 

air could ehan&e the oharaoteristies of the discharge. To 

begin a data run the flow of as into the tube was adjusted 

until the pressure could be read ou the therniocouple sauge, 

If the striations could riot be seen as lines on the rotating 

mirror, the speed of the mirror was increased until the 

lines could be resolved, After the lines ou1d be distin 

guished one of the small angle...measuring arms was moved 

until the edge coincided with the slope of the striations. 

The speed of rotation of t1 mirror was then found and 

noted; the angle was noted as was the pressure and the 

voltage. 

In argon there were also negative striations with a 

definite slope in the opposite direotion to the principal 

striations, and this slope was also marked. 

After a reading was nade in this manner the pressure 

was changed and the saine procedure repeated until the lower 

limit of mea8uroment had been reached, lrom thi8 point the 

pressure was varied in the opposite direction and readins 

taken until the upper limit of th* investigation was 

attained. The upper limit was a pressure of about SOO 

microns in argon, but in helium it was extended to 1 mm. 

Tho distance which the striation had traveled in the 

length of time it appeared on the mirror was found by 

reading directly from a scale that was placed on the dis- 

charge tube, In the case of the negative striations in 



argon, tne velocity was too great to uso this method. The 

procedure usad Is outlined in the Appendix, pase 37. 

The data runs were compiled over an Interval of several 

nights for each gas to average out the error of observations 

due to eyestrain and fati&ue and in order to see if the data 

were repeatable. yestrath and fatigue were serious factors 

in the investigation, for the intensity of the light source 

prohibited the taking of photographic data. Thus, great 

care had to be taken to minimize observational errors. Also 

the runs were made at night in order to insure a constant 

line voltage. 

Argon 

Commercial argon with a purity of about 90 per cent was 

used in this investigation. It was fed into the system 

under a maximum pressure of about one pound per square inch, 

the rate of flow being controlled in order to keep the 

pressure in the discharge tube at the required point for 

that observation. 

The striations in argon did not present an appearance 

of being continuous but seemed to be in sections with these 

sections moving down the tube toward the cathode, cadi- 

lating as they traveled. The slope measured was the average 

of the slope of the various sections as shown in Figure 7. 
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It was not found possible to stop the striations at any 

of the rotational speeds of the mirror. Thus, a measure of 

the wave length of the oscillation of the striations could 

not be found. 

snow the time the inage appeared on the mirror and 

the distance the striations traveled in this time, the 

velocity could be computed. This velocity was found to be 

of the order of 10,000 cm, per second for the striations 

moving toward the cathode, or the negative striations the 

speed was found to 'be approximately three times as much. 

A representative fraction of ti-n data obtained is 

listed on the data sììeets fo11owin page 27. Also a graph 

of foin' data runs for each of the types of striations in 

argon is plotted on two graphs in order to show the consis- 

tency of the nasurement and to illustrate why no one curve 

can be drawn e to the variation in paths. 

The plot of the negative striations seems to trace its 

own curve, but that of the positive striations can not be 

said to lie on any line. This may be due to an accidental 

error of measurement rather than to any lack of consistency 

of the velocities. 

The measurement of the figures that bave been inter- 

preted as negative striations was more accurate, for these 

striations appeared as heavy black lines. Although these 

lines were not of long duration in any one place on the 
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mirror, there were so iarìy with a persistence of about a 

second that the messurin device could be adjusted with a 

niiniinum of error. At a pressure of 3S0 microns the negative 

striations disappeared and no chance of voltage or of mirror 
speed could again resolve theni; only increasing the pressure 
above 3O microns caused them to reappear. 

The upper limit of measurement of the positive stri- 
ations in argon was the limit of resolving the pattern in 
the mirror, This was at a pressure below SOO microns. 
Above this pressure the pattern varied so rapidly that the 

probability of making consistent measurements was small, 
In plotting the curves different symbols were used for 

each of the data runs. tore points were not used since they 
fell within the limits of the curves which are used and 

would have necessitated separate £raphs, The dtfferent data 
runs were plotted on the same scale and on the sanie graph in 
order to show that the data could be repeated by duplicating 
the conditions, 

ilelium 

Essentially, the procedure for investigating the 

striations in helium did not differ from that for argon 

except in that the pressure limits wore changed. Observa- 

tions could not be made at pressures lower than 3O microns. 



The upper limit was also changed for' the striations were 

easily resolvable at one ni11irneter, At pressures below 

350 uierona ti striations appeared to merge forming a solid 

slow and appearing as a uniform positive column for any 

speed of rotation of the mirror. This was not a gradual 

process but occurred in a space of only a few microns change 

of pressure. 

The positivo striations in the positive column of 

helium were far mere distinct and appeared to form eontinu 

ous linos across the rotating mirror. The negative 

striations were indistinct and their appearance so erratic 

that no measurement of their velocity could be made. It 

could rqt even be determined whether or not the traces of 

the negative striations were repeatable for a given 

pressure. On t1- few attempts made to measure the velocity 

of the negative striations, t rough approximations seemed 

to show their velocity to be about three times that of the 

positive striations. 

The velocity of the positive striations in helium 

showed ai:íost no variation from one data run to another. 

The velocities of the striations were about twice those of 

the striations in argon at the same pressures. It was also 

observed that the frequency of oscillation of the striations 

was more constant, but tne rapidly oscillating pattern could 

not be stopped by varying the mirror speed. The computed 
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pressure-velocity relationship for all the different data 

runs fell on the curve drawn in Figuro 10. The points 

plotted represent only three of the runs but serve to 

illustrate the curve, Figure 10 shows the upper and lower 

extremes of the 
measurement1 One millimeter was the highest 

pressure and 3S0 microns the lowest. At one millimeter the 

error In reading t thermocouple gauge was highest, and It 

was at this point that the largest variance in the points 

on the graph occurred. 

It seemed that at about one millimeter of pressure the 

characteristics of the glow discharge in helium change. At 

this point the negative column loses t bright red color of 

the helium discharge at higher pressures and emits a blue 

light which was very nearly the same color as the light from 

the argon discharge at low pressure. The pressure at which 

this started to occur was slightly above one millimeter and 

extended to about 300 microns. No change in the pressure- 

velocity relationship could be observed during or after this 

transitton that did not lie on the curve In Figure 10. 

Conclusion 

a consequence of this investigation Into the 

velocity of striations in a glow discharge at low pressures 

some qualitative interpretations are drawn which differ 



from the present generally accepted concept. 

Prior to this year any mention of moving striations 
refers the reader to the work of ston and Kikuohi, They 

measured the velocity of moving positive striations and 

showed that this velocity was dependent upon the pressure. 
The results for a glow discharge in helium give the velocity 
as equal to a constant multiplied by the inverse square root 
of the pressure. The constant was of the order of lOs. 

Extrapolating their data to a pressure of 1/2 ni. gives a 

velocity of over lO cm. per second, 

This figure differs by a factor of ten from the results 
arrived at in the present investigation, it was here found 

that at a pressure of 1/2 mm. the velocity of the positive 
striations was approximately i&4 ein. per second. This 

variance cannot be due to accidental error since in the 

measurements of the positive striation velocity in helium 

the error at this pressure was of the order of 3 per cent. 

n explanation of this difference might be that the 

pressure-veloetty relationship ±s not constant over ali 
ranges of pressure. 

Aston and Kikuchi observed that figures were seen in 
their rotating mirror which could be interpreted as negative 
striations, 14o data were von on this phenomenon, however, 

and it was further ignored, 

Donahue and Dieke (2, p. 23) have postulated negative 
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striations in aU glow discharges and have furnished data on 
the velocities in arson. They tind the average velocity of 

the positive striations to be ou. per $eeond and th& of 

the negative striations to be orn, per second at 12 mm. 

pressure. 

In the present investi:ation the positive striationa 

were found to have velocities of the order of lO cm. per 

second. The speed of the negativo striations was about 

three times as great. 

The positive striations, especially in argon, were not 

continuous but appeared to be only segments. Uowever, their 

movennt was so rapid and their number so great that the 

appearance very nearly presented that of uniform striations 

trave1in through the positive column. On a coordinato 

system moving with trie average velocity of the striations, 

however, the striations would appear only to be oscillating 

with an axplitude of from 2 to 14 millimeters. 

If the striations are not continuous, any measurement 

made on their velocity with a moving mirror is in error 

since a constant average velocity Was assumed. 

Sumna ry 

The results of this study of moving striations in a 

glow disc1rge in helium arid argon have yielded the 
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1. There are both positive and negative striations, 

the negative striations having speeds several times as great 

as the positive striations but having intensities which are 

2. The velocities of ti striations vary in an inverse 

manner to the pressure. 

3. Jurther investigation may show the striations to be 

Thse results cannot be chocked theoretically, as no 

quantitative explanation for moving striations in the 

posittv-e ooliuin has been found, It is, however, in fair 

qualItative accord with the latest published natertal 

pertaining to this sub jetQ 



DATA 

POSITIVE STRIATIONS IN ARGON 
i 

ntial Drop 
volts 

Pressure 
microns 

Tijiø 

sec.z 1O 
stanee 
cm. (ei/sec). 

600 200 i8.1 20.5 11.3 

600 160 18.LÌ. 21,0 11.6 

óoo 150 i8.L. 21,0 11.6 

600 130 18.14 21.7 12.0 

oSo 100 18,4 23.0 12.7 

700 8S 18.Lt. 214..0 13.2 

7S0 70 i3.t. 26.0 

750 65 i3.L 26.0 i4,4 

1250 50 i8.L1. 2L1..0 13.2 

11O0 14.0 18.14. 26.0 14.14. 

i600 32 18.4 26.0 14.4 



POSITIVE STRIATIONS IN ARGON 
2 

Potential DrQp Pressure Time Distance Veloci 
volti microns sec.x lO' cm. (crn/sec)x 

600 200 10.LI. 2O. 11,3 

óoo i6o 18J.j 21. 11.9 

600 1O 18.14 21.0 11.6 

600 114.0 18.4 21.S 11.9 

oSo 120 18,4 21.7 12.0 

650 loo 18,14. 22.0 12.2 

700 90 18.14 23,0 12,7 

750 80 18,14. 214,0 13.2 

800 60 18.14. 24,0 13.2 

1250 50 13.4 26,0 

i400 4o 13.4 26,0 i4,4 



DATA 

POSITIVE STRIATIONS IN ARGON 
3 

ntia]. £.rop 
volts 

Pressure 
microns 

Time 
sec.x ]0+ 

Distance 
cm. 

Veloci 
(crn/sec)x 

600 ióo 18,L1. 21.5 11,9 

600 io 18,14. 21,5 11,9 

óoo 130 l8.l. 21,7 12.0 

650 loo 18.4 22.0 12.2 

750 80 18.Li. 214,0 13,2 

750 70 18.14 26,0 

750 60 18.14 24.0 1.2 

1000 50 18.14 24.0 13.2 

600 boo 18.14 20.0 11.0 

650 120 18.14 22.0 12.2 

650 180 18.4 214,0 13.2 

700 80 18,4 26.0 14.4 

30 
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Potential 
volta 

600 

600 

600 

600 

625 

650 

650 

DA TA 

NEGATIVE STRIATIONS IN ARGON 

Pre asure 
microns 

Distance Veloci 

200 19.0 14.3 2.21 

190 15.14. 14.3 2.314 

i6o 16.7 143 2.S5 

'5,7 43 2.74 

120 13,9 43 3.1 

100 12.8 43 3.36 

90 11,7 43 3.68 

2 

600 190 18.3 43 2.35 

óoo 170 17.2 43 2,5 

600 150 16.7 4 2.58 

625 130 15.0 43 2.87 

650 90 11.7 43 3.68 



NEGATIVE STRIATIONS IN ARGON 
3 

ntial Drop 
volts 

Pressure 
microns 

Time 
sec,x ).0 

Distance 
- cm. 

Veloci 
(c7secx 

600 180 17.6 43 2.142 

600 170 17.14 143 2.47 

600 i6o 17.2 143 2.5 

600 130 15.0 43 2.37 

650 90 12,2 43 3.53 

600 200 21,1 14.3 2.014 

62 150 16.7 43 2.58 

700 90 11,1 
4 3,86 

32 
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POSITIVE STRIATIONS IN iLIUM 
i 

ritial Drop 
volts 

Pressure 
nicrons 

Time 
sec.x 10 

Distance 
cm. 

1100 1000 1)4.2 29 

1100 700 1)4.2 35 

1100 600 114.2 38 

1100 500 1)4.2 142 

2 

V 

20.4 

2)4.6 

26.7 

29.5 

1100 650 11.5 29 25.2 

1100 600 11.5 30 26.1 

1100 )400 11.5 44 38.2 

1100 350 11.5 53 

3 

1100 1000 1)4.2 30 21.1 

1100 600 14.2 38 26.7 

1100 500 1)4.2 42 29.5 

35 
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Appendix 

____________ 
i- 3.5CM 

I 

L 

I 4CM 

If trie veloefty of the stri i is so great that he 

3ngth of the tube is traversed in less time than the mirrc 

s effective per rotation, a measure of the time must be 

ound in some other manner. For this the eometry of the 

situation is used. 

The tangent of the angle measured by the adjustable 

ìnle is y/c where e is a length marked off parallel to the 

'xis of rotation. The distance that the strIation travels 

Lrì tirìe t is a length of trie positive column L. If L is 

the ti-ne an mage is on the mirror per rot'ìtion, the time 

t '-iay be found and fron this the velocity computed. 

OR 
= 14 Y 

C 14 C 

OR a_36t 
T 3.5 T 

=I4 3.SLC 
t 5.50 I4YT 
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