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PART I - PURP

Under this contract, photoe lectri c emission of th. 8.1 surface

is being studied. Specific alma are :

1. Increase of white light sensitivity to 100 pa/i for 2870°K.

2. Rep roducibility of processing schedule s for high sensitivity

cathodes.

3, Lowering of the thexqnionic emission to a value of io~~3 A/oas~
ox’ less.

4. Measurement of physical end optical surface properties .

PART I - GENERAL FACTUAL DATA

• 
A. Tube proceaalng during the month of j~pri1

During the month of April, 19 tubes were assembled , 12 of which

attained cathode processing status.

PART I - DETAILED FACTUAL DATA

During the month of April, the high infrared processing method

I described in prev ious reports was further investigated. The attempt to

improve response at lO6OO~ by means of selective oxygen exposure were

successfully continued and some very good results were achieved.

• ~~Ct.~SSiFtED
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All surfaces with numbers below 0-200 were processed on 70~2

glass, while all numbers above 0~20O refer to a new batch of 70~6 glass.

DurIng April, the high infrared processing technique was used in

• 
10 tubes, Numbers 0.”16S, 0-171, 0~l74, 0—201, 0—202, 0.203, 0.201i., 0—206,

I• 0-207, 0~208. Of these, 7 attained good or excellent surfa ces. Nos.

0-202, 0-203, had the highest and third highest infrared sena itivity

1 ~
~~~~~ ~; value ever processed; this high level is also reflected in the very

high response figure at 1l5O0~. Nofl . Oe.165, 0—176, 0i.,20l~, showed severe

( ,~ slump after completion of the processing. The reason suspected is poor

adherence of the Cs to the Ag—base , as in all these surfaces, “bake—off”

of the Cs took place.i~!uring the processing bake. Two attempts were made

to introduce other alkalis f or doping purposes into the high infrared

process; however, all these attempts have, so far, been unsuccessful

• and resulted in poor cathodes.

B. Summary of work_perfonned durin~~the )rd Quarterly Period

During thie perled, again the major affor’t was expa nded towards

further refinement of the high infrared processing method. In add ition

to the previously explained and described processing steps, it i*a

________________________________________________________________________________________• —• ~~~~~~ A
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tried to optimize response at 106002 for j~itu i’e application in image

devices. This was achieved b~r dosing final oxygen exposure with a

monoabramatic filter ( 106002). It was f ound that this resulted un-

il: doubt.diy In strong increases in the response between 1.0 to 1.2 p.

I This is reflected in the unusua lly high percentage of infrared response

• 
measured on many surfaces. Nos. 0-202, 0—203, 0—142, 0—136, 0-208, elI

bad 2~40 sensitivity above lOjiA with percentages as high as 18% of the

luminous sensitivity. All these sensitivities are higher then any

results reported by us ox’ elsewhere .

t;

Detailed results are given in Table I (For details on tube proces-

sing see also Rpts. 7,8). Spectral response curves of the tubes of

interest are given in Figures 1 14.

From Table I several interesting conclusions can be drawn:

1) While luminou s senal. tiv ity figures are still in the S0-70 ie

• range , the spectra l distr ibution has been changed by pulling down

response in the .6 - 09,u range while increa sing respons e around l.O p

and extending the threshold. This “compensation” of apeotra l response

has been discussed frequently in the reports of the previous contract

(See e.g., Final Report, AMC~136(T), pga. 32—33).

CO~~~E~ T~AL ,
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• 2) Nearly all surfaces with good response at ii~ooR have relatively

low resistance figures (<2 x 106). Ccmpaz’e also Rpt. No. 3, Tabla I,

• I of this contract. This correlates possibly with a generally slightly

thicker Ag-baselayer (S5-’6~% coverage instead of the usual 4545%

r j coverage).

• 3) Dark current Is strongly increa sed together with extended intra .

red response. It is remarkable that those surfaces which have a high

V Infra red respo nse with low white light luminous sensitivit y invariably

ji have very high thermionic emiesion, usub Uy much higher than surfaces

which have high luminous and infrared sensitivity. Thia observation has

alee been made previously with differe nt pr ocessing schedules . A satis-

factory explanation for this fact is not available.

“Doping” attempts with other alkali metals to lower therinion ic

• emission have, generally, been unsuccessful in this method (Poes ibi.

exception, No, 0—157, See Rpt. No, 8, p. 3).

~1ndoubtedly , the effect of a dopant for lower thermionic emission

- is contrary to the development of high infrared sensitivity and will be

difficul t to eatab lith .
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We were also not yet able to ga in a better insight into the

mechanism which accounts for the observations made d uring the “Cs—ba ke”

after the Cs drift. Attempts to stud y this phenomenon in “ slow motion ”

on tubes with attached ion pump and oxygen supply have not resulted in

performance similar to the more standard procedure.

Some additiona l experiments with cooling and heating the glass

substrates have confirmed the conclusions drawn in the last quarterly

report (No . 6). None of those prepa ration techniques have shown promise

of good and stable cathode formation (again possibly excepting the

i)L region below —10°C which will be invest iga ted furthe r at a late r date ) .

Although planned for this quarter, dielectric substrates have not

been prepared as yet for cathode studies , because of the preference

• given to fu rthe r experimentation wi th the high infrared processi ng

technique.

PA RT II - PROGRA M FOR THE NFZ(T INTERVAL

1. Further investigation of the high IR processi ng method with

pa rticular consideration of establishing criteria of the Ag—base for

successful application of this method.

CON11IJEI~TIAL
_ _ _ _ _ _ _ _ _ _ _  -j~~~~~~~~~
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• 2, Study of doping techniques to suppress high thermionic

current o~ high :.::i~~~118d ca i;hodes ,

• 3. Study of the preparation of dielectric substrate s for appli—

• cation in the semi—transparent mode .

• 11., Continuation of optical measurements to determine optica l

• constant s on a repreaent~ tive sample.

— t
• 
) 

• PAR T III MEETIN GS , CONFERENCES

On February 17, 1967 , H . Tima n vialted the ERDL Labo ra tories.

Statu e of the program was reviewe d wi th G. Burrough s and Dr . H, A , Stahl .

A discussion about the application of high infrared processing techniques

in image tubes was conducted with 3. Johnson and members of the image

tube group,

On A pril 11/12, Dr. H, A . Stahl visited the se 1a bora tor iea for

program review and discu~~~ on. Demonstrations of processing techniques

• were given .
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