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SUMMARY - The ionization gauge calibration of color guns, using Building 15
method, has been made over the pressure range of 1 x 10~T to

3 x 10~3 Torr.
The response is linear from 2 x 10°6 to 1 x 10°3 Torr. The gauge

sensitivity constant is 5.
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THE IONIZATION GAUGE CALIBRATION OF COLOR GUNS

OBJECTIVE - Color Gun Calibration for Gas Ratio

Calibration of the color tri-gun for gas ratio was accamplished by using
an ultrahigh vacuum system, beked out at 400°C, which included a production
color tri-gun assembly, a Veeco pressure gauge, a Shulz-FPhelps pressure gauge,
a gas reservoir vith a palladium diaphragm attached, and hydrogen gas.

The system vas baked at 4000C for two hours, and the cathodes activated
and aged according to the current (low grid) color production gchedules.
After cathode processing, an equilibrium pressure of about 1 was attained,
with the cathodes cold and of about 10~T with the cathodes hot. Hydrogen was
then introduced into the reservoir through the palladium diaphragm to maintain
desired levels of pressure.

"Gas Ratio" readings versus hydrogen pressure were recorded and are
plotted in Graph 1 for lov and high pressures of hydrogen. The data was
obtained, using the Building 15 method, from the center (green) gun operating
at 500 pA cathode current with 370 V on G and -22.5 V on both the focus (G4)
and the anode (G3 - Gg) elsctrodes. The red and blue guns vere biased to cutoff
Curve A gives the high pressure data (Shulz-Phelps readings), and curve B the
lower pressure data (Veeco readings).

The position departure of the '"gas ratio" from a straight line at the high
pressure end of curve A is due to each electron producing slightly more than
one ionizing collision due to the decreased mean free path.

At the lover end of curve B, there is a negative departure from the straigh
line caused by leakage phenomena due to the large surface area of the gun focus
and anode electrodes.

The Color Engineering group gas test circuit was used for "gas ratio"
readings (schematic diagram attached).

Other electrode comnection configurations were also evaluated during this '

wor’k:

1. Gp as electron collector, G (focus) as ion collector, G3 and G5
floating (per original request).

Results: No measurable ion current. Ion collector too far from
the ionization region and shielded by G3.

2. G) as electrom collector, G» as ion collector.

Results: Non-linear, due to Gj outgassing, and impractical, due
to difficulty of maintaining constant cathode current.

3. Color Engineering group "gas ratio" equipment and method: G biased
at 300 V, G) edjusted to cause 500 pA Ix to flow into G2 , with the
anode (G3 - G5) floating. When the "gas ratio" button is depressed,
300 V is applied also to the anode which causes the emitted current
to switch from G2 into G3 - G5. The focus (G4) electrode is the ion
collector and i8 biased at -22.5 V.
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" Results: Although this method may yield lower ultimate pressures
due to the smaller focus electrode (iom collector) surface
arca and scmewhat better sensitivity since gas ionization
occurs nearer G, it 1s rather unreliable due to increase
in pressure caused by outgessing of the anode electrodes
under electron bombardment.

Also, after the button has been depressed, an approximate
20% increase of cathode current is experienced due to the
increase of field penetration, which requires readjustment
of grid one bias. '

Pressure and gas ratio are linearly proportiomal,
vhere K is a constant vhich depends upon the primary ionizing current and the
gun geametry. For the green gun opersting at 500 pA, this comstant is
K-%:ﬁ}ﬁna.lxlo’h

The relationship between gas pressure, positive ion current and gauge
sensitivity 1s given by

Fesep

vhere 8 is the sensitivity constant.

On the gas ratig equipnent used, scale deflecticn current for &
0.1 gas ratio ?;.x 10°7 Torr) 18 5 x 1 A.
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For all practical purposes, the color gun "gas ratio"” messuring method
presently used by the Color Productinn group of Building 15 1s considered
satisfactary. However, decause of errors at both low high pressures,
its response is linear in the renge 0.02 - 6.0 (b x to 1 x 10~3 Torr).

L}
1

0. BALIN
ON:am

== AFPROVED BY: @. W. Hees



-~
)

(

AT

Y

{° f 108"
H
ZE =z
Ee =L
2t ==== b4
W!w.rwwvw\]ru. = .ﬂ
EZER =221
s =L
: =1
M SR —Qs
= Z
E =1
— v
s S
== = 9
= = L
= = M
o/ B = .
i 3
= z
e n
& 4
S
9
= "
i =] 8
%35 = m *
14 F3 1In
- )
>

SIWAOSEXE

*v'$'a wilavm

gcl-8s¢E

‘OO H3ISS3I ¥ T3dANAN
DIWHLINYOOT

2

Lo+ S gV

I 1

f;,n fAvsar

500/443

i

&g - inv



AR e S

s

& ST




