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PART I PURPOSE

Under this contract, photoelectric emission of the S~l surface

is being studied . Specific e lms are:

1. Increase of ~Jiite light sensitivity to 1O0 ,~s/1 fox’ 2870°K.

2~ Reproduc ibility of process ing schedule s for high sensitivity

cath odes.

3. Lowering of the thermionic emi8sion to a value of i0 13

A/cvi2 or lees.

Z~. Measurement of physical end optical surface properties.

PART I GENflEAL FACTUAL DATA

Thiring the month of January, 21 tubes were assembled of which

16 attained cathode processing status.

PART I DETAILED FACTUAL DATA

A. Tube ~ rocesging during the month of January

During this month, substrate cond itioning wee investigated

further,

In los. 0—113, 0 128, 0-129, Ag—1a~dovn was performed at 180°C

and 190°C. The observations were quite similar to those with leydown

at 120 C (S.e Rpt. No. ~~, p. 3). In both cases , strongly refleoting

layer with no conductivi ty resulted, which took up large anoints of

cesium, but good cathodes were not formed.
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CONFIDENT IAL
La~ down at ~O°C was not markedl y different fr om the usua l pattern

at 30°C. A medium cathode was forme d (O~1O9). The thertnionj c current
was remarkably high.

In Woe, 0.110, O~111, 0-120 , 0—121, the substra te was cooled to
10-.1~

0C for evaporat ion and following Ce drift0 In all oases, p’ocee—
sing behavior was poor. The only cathode which seemed to retain Ca
during formation ( 0—110 ) slumped badly later, All other cathodes

showed very poor accommodation for Cs. Again , as observed earlier,
(Rpt. No . 

~~, 
p. 4) the Ag-layer appe ared colorless.

In No~. 0—122, 0~l24B, O—12S, 0—126 , a high voltage field wee
applied between evaporator cup and cathode wind ow, As we had reason
to suspect that at least part of the Ag-va por is positively cha rged ,
this was an a ttempt to control the ra te of arrival at the subs trate .

In No. 0-12143, +~ 00V were applied to the cathode. No obvious
effect wee observed ; a reasonable cathode with , however , very high

thermionic emission resulted.

Pronounced effects were ob~ex’ved in 0—122 and 0~l26 where +S000V

and 2SOOV respectivel y were applied to the cathode area . In both

cases, Ag—eva poration was d ifficult, i.e., a much higher tha n usua l

firing current had to be employed. The resulting layer was decidedly

non—uniform; it had the appearance of a heavier (bluish) center with

yellowish edges, as it deflection had taken place . Processing was

extre mely poor.

En No, 0-12~~, .2~00V were a pplied to the cathode area. Although

visually no change was observed , processing was aga in very poor.

-3- CONFIDENTIAL



CONFIDENTIAL

In Noa . 0~1l4, and 0~.l24A , the high infrared processing technique

was employed. Only 0~1l4 produced a stable cathode with good IR.

In No. 0-123k, the main Ce drift was performed at 100C - following

bake resulted in a reasonable white light sensitivity but low IN.

No. 0~ll5 was a tube with internal 02 supply end will be reported

on at a later date.

For details see Table I.

During this mon th, the 89752 filter whioh was used for measure -

xnent of abs olute sensitivity and infrared transmission of the Ag—ba.. ,

was destroyed by heat.

Absolute sensitivity will therefore be measured .t 9500R while

Ag—base IR transmission will be monitored at iooooR or lo600R.

B. Sjinme ry of w~~~~yertormed during the 2nd Quar ter ly Period

In this peri;d , several envirormien tel parameters were stud ied

which ~‘e1ate to Ag’suaporation, and the high infrared processing

t.chniqu. developed in the lent quarter.

Th. high infrared process ing method was applied unmodif ied in only

1~ tube.. Of these 15, five had 2540 sensiti vity above 7.~.0pA/L; two
were abovi 6pA/4L while the rest were con sidera bly less. In all of

the poor surfaces , the first bake cycle had been unsuccessful (i.e.,

phot osensitivity deteriorated it high tempera tures) and reasonabl e

sensitivity wee achieved only after furthe r processing steps . It seems,

from re sults so far , tha t th. highest infr ared sens itivities are

CONFIDENTIAL
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achieved it Ca adheres well to the Ag-base after the first interaction.

In the light of the somewhat poorer results in this quar ter , it is
significant tha t earl y in this period an apparent contamination problem
had been encountered which was cleared up in late December thr ough
addition a l cleaning steps .

The major effort was expanded this quarter towards the study of

different substra te conditioning for the Ag-base-layer prep~ira tion.
This wee undertaken not only for cathode ro rmatl on improv e~ ent and
insight but also in orde r to study preparation technique s which would
permit auooesefu l cathode formation in restricted geometries . Th.
specific case in ques tion was the PIP tube with its small evapora tor—

to—substra te spacing. It was hoped to find envi ronmental conditions
which would minimize the detrimental effects on the Ag-layer .
Application of heat, cooling, and high voltage during evaporation
was investigated.

In heating the cathode w indow from 50—190°C duri ng base laydown,
it was found that a very different behavior of the Ag-layer resulted.

The ~C% transmission laye r was much more strongly reflect ing and more
flm.tal licW in appearance; however, no conductivity wee observed .

Thinn r layers showed a brilliant yellow color, In all cases ,

appa rentl y large amounts of Cs were taken up as observed by an

unu sua lly large dec rea se in transmiss ion. In Tube Non. 0-99, 0—100,

0~l04, 0.106, medium cathodes were pro cessed • however , thermionlo

emission was very high. Th. highest temperature s (180-190°C) applied

did not yield good cathode . ,

-
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Cooling was tried only in the range of 5—15°C. Only in two oases

( 0—107, 0-108) were reasonable cathodo~ aohieved. The Ag—layer looked

colorless under this condition.

Application of high positive voltage to the cathode window

resul ted in non—uniform layers. The observa tions support the assumpti on

tha t at least part of the Ag-vapor Ia positively charged .

On the whole, none of these experiments show pr omise for applios

tion, e.g. , In the PIP geometry. Except for e ome investi gations In the

very low substrate tempera ture region ( 2 0  to —40°C) no furthe r

experiments of this na ture are planned .

Spectra l response curves of surfaces processed this quarte r are

given in Figures 1~13. Detailed data are given in Tab le I.

PART II PROGRA M FOR ~~E NEXT IN~~RVAL

1. Further investigation of the high IN processing method.

2. Establishing criteria of the Ag-base for application of

this me thod.

3. Suppression of high thermionio emission.

4. Study of dielectric substrates.

CON Fl DENTIAL
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CONFIDENTIAL
PART III ?~~~~IM~S. co~~ iu~zic~s

On November 9f10, 1966, K. Kaldenb~ok from ERDL visited these
laborator ies. The purp ose of this visit was to familiarize him with
processing techniques .

On Novembe r 18, H . Timin, of Du Mont , visited ERDL. Sta tue and
future activity of this research i~~ogran were discussed with concerne d
per. mm. 1.

On December 9, 1966, H. A. Stahl from ~~DL visited these
labcr atories . Present sta tus and future devel opsient of the program
were discussed,

CON Fl DENTIAL—7—
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