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Twelve phosphorescent screrns were beam tested for linearity, 
uniformity, low radiation damag and a suitable emitted wavelenyth 
for use with television cameras. One screen was chosen for the 
construction of several intercepting profile monitors which were 
used during the SLC Ten Sector Tests* to measure the emittance and 
wakefield effects of a damped ele :.ron beam. 

The screens that were tested are listed in Table 1. Their 
manufacturers and other pertinent properties are also shown. Most 
of the screens were produced by settling powdered phosphor onto 
aluminum. The settling procedure suggested by GTE/SYLVANIA Corporation 
is included as Appendix A, and this procedure adapted for use at 
SLAC appears as 'Appendix B. 

The brightness and linearity te "~s were conducted in End Station 
A using the equipment shown in Fig. - The linearity of the Ultrieon3 
camera was tested with a constant lig.it source and neutral density 
filter and was found to be good to a few percent over the range used 
here. The spectral response of the Ultricon camera is shown in Fig.2. 
The End Station electron beam was focused to a two millimeter diameter 
spot and had a 100 nsec duration. The line received beam at ten hertz. 
The output data was a digitized video signal (vertical) processed by 
a Colorado Video Unit4 and viewed on an oscilloscope. Several frames 
following the beam passage were measured to determine the decay time. 
The test results are shown in Fig. 3. All phosphorescent screens 
appeared linear within the accuracy of the experiment. [A note of 
caution: the measurements of the particle flux below 5x10^ electrons 
per pulse have larger errors than the rest of the range.] 

Partial life tests of screens #8 and #11 were performed in air 
at the end of the achromatic spectrometer in Sector 10. In the first 
test, 5x10*5 electrons were passed through each screen in a 500 micron 
diameter circle in 15 minutes. As a result, screen #8 had severe 
radiation damage, and screen #11 had slight but measurable damage. 
In both cases the damaged phosphor had been removed by the beam from 
the screen at the location of impact. It is not known if damage to 
the binder was at fault. . . .:.-.. .* 

In another test, 1.6x10*5 electrons in the same size circle on 
screen #11 produced no damage, but 5x10*4 electrons damaged screen #8. 

2 
The phosphor screen #11 (Gdj O2 S:Tb) was chosen for use in the 

high resolution profile monitors built for the Ten Sector Tests. 
The reasons for selection are that this phosphor settled well, produced 
a very uniform surface, its green emission matched the response of the 
Ultricon camera, and it was reasonably radiation hard. The aluminum 
substrate used for the target is shown in Fig. 4. The holes are for 
in situ distance calibrations. The phosphor was settled using the 
procedure in Appendix B. The deposited phosphor-binder layer was 
approximately 0.003S inches thick. 
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One of these profile monitors was used to observe the 

size of an electron beam extracted from the South Damping Ring. 
With optics conditions listed in Fig. 1, gaussian beam heights 
(sigma) slightly less than 80 microns have been measured. This 
size is not inconsistent with the expected resolution given by 
the optical system and natural beam size. Therefore, the screen 
resolution is certainly better than 80 microns. 

Many thanks to R. Stiening for suggesting this study, 
K. Jobe for helpful suggestions, J. Pope and D. Walz for kindly 
providing a sample of their very robust SLAC chromated screen 
and N. Palmer and R. Tankersley for the mechanical design of 
the profile monitor. Modest quantities of all phosphors are 
available for use by interested parties. 
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TABLE I. PHOSPHORESCENT SCREEN INFORMATION 

Screen # Hame Manufacturer Color** Substrate 

1 Cronex CB-2 Du Pont Yellow Plastic 

2 Cronex Quanta V Du Pont Green Plastic 

3 Cronex Lighting 
Plus 

Du Pont Blue Plastic 

4 SLAC Chromate 
Screen 

SLAC 6' 7 Red Aluminum 

5 Zn S :Ag 2 Sylvania Blue Aluminum* 

6 G d 2 0 2 S r Tb Sylvania Green Aluminum* 

7 Zn s : Mn : Cu Sylvania Y-sllow Aluminum* 

8 Zn S: Cu Sylvania Green Aluminum* 

9 (Zn, Mg) 3(P0 4) 2:-Mh Sylvania Red Aluminum* 

10 Zn,SO. : Mn Sylvania Green Aluminum* 

11 Gd 2 0 2 S : Tb Sylvania Green Aluminum* 

12 Ba3(P04)2:Etu Sylvania Blue Aluminum* 

Comments 

Not gocd for vacuum, 
bright. 
Not good for vacuum. 

Not good for vacuum. 

Radiation resistant, 
grainy, robust. 

Radiation soft. 

Made very thin for test. 

Radiation soft. 

Radiation soft. 

Long persistence 

Long persistence 

Good 

Dim 

* Settled 
** Emitted color 

The measured decay times of the phoshor and camera systems are 17 msec for screens 
2,3,6,7,8,11,and 12, 34 msec for screens 1 and 4, 50 msec for screen 5, and 100 msec 
for screens 9 and 10. 



Screen "> 

Lens (135 nun, fstop = 2.8) 

Extension Tube 

Camera (RCA TC2021/u> 

Fig. 1 Screen test configuration. Extension 
tube length and magnification for the 
End Station A tests are 6 cm and 0.48 
and for the high resolution profile 
monitor 13 cm and 1.00, respectively. 
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Spectral response of test camera 
(from RCA AN-6994, C. Newcomer, 1981). 
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Fig. 3 Camera output voltage versus beam intensity for 
twelve test phosphorescent screens. 
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METHOD OF SETTLING PHOSPHOR SLIDES 

This method of settling phosphor slides is suitable for preparing samples for brightness, color, 
persistence, and visual evaluation under various types of excitation. The quantities of materials 
used can be scaled up or down linearly with the bottom area of the settling chamber. 

EQUIPMENT 

Settling chamber - 6" x 6" x 10" high -
bottom drain optional. 

Funnel with dispersing tip • hole should spray 
horizontally. 

Funnel support, 

250 Ehrfenmeyer flask. 

Balance -sensitive to 0.01 g. 

Glass slides. 

MATERIALS 

3. Place slides in chamber away from edges 
- position slides with stirring rod. 

4. Add 34 ml of 1% barium acetate solu
tion. 

5. Place funnel and support on chamber. 

6. Weigh desii-ed amount of phosphor (0.93 
g will yield 4.0 mg/cirr). 

7. Disperse phosphor in 100 ml water and 
34 ml PS-6 in flask. 

8. Shake suspension, and pour into dis
persing funnel. 

9. Rinse flask with 25 ml water and pour 
into funnel. 

Phosphor. 
1% barium acetate solution. 
Potassium silicate -PS-6. 
Deionized water. 

PROCEDURE 

1. For good draining of slides, slant cham
ber 3-5* from horizontal. 

2. Put three liters of water in chamber. 

10. Allow to settle 20 minutes. 

11. Slowly decant supernatant liquid .by 
draining or siphoning, being careful not 
to disturb slide. 

12. Carefully remove slides and 'dry in air. ' 

13. The slides can now be excited and 
evaluated. . . . .. 

This procedure is meant only as a guide and 
may be modified to suit individual needs and 
equipment. 

CM-9045C3/82) Appendix A 



APPENDIX S 

Settling Procedure for High Resolution Screens 

I. Clear area. Set up digital scale. 
II. Clean and dry carefully the following equipment: 

- 1 Erlenmeyer flask (glass, 250 ml) 
- 1 Beaker {glass, 400 ml, straight sides, flat bottom) 
- 2 Eye droppers (glass) [for solution transfers] 
- 1 Glass funnel (small) 
- 1 Glass microscope slide [for phosphor transfer) 

III. Clean aluminum targets with alcohol then distilled water 
thoroughly. 

IV. Place into Erlenmeyer flask 50+10 grams of distilled deionized 
water, 4.00 +_ 0.05 grams of potassium silicate solution^ 
and 0.40 j+ 0T04 grams of phosphor (Gd202S:Tb).* 

V. Place into glass beaker aluminum targets, 70+10 grams 
of distilled water, and 4.00 + 0.05 grams of 1% barium 
acetate solution. 

VI. Shake Erlenmeyer flask to suspend phosphor in the water. 
Pour contents carefully into the beakrr using the glass 
funnel so as not to disturb the aluminum targets. Allow 
the phosphor and binder (barium silicate) to settle for 
30 minutes. 

VII. Remove targets from water. This step ruins approximately 
one half the screens, so great care is suggested. 

VIII. Air dry the screens for several days in a protected 
place. Experience has shown that no vacuum baking is 
needed before using these screens in an ultra high vacuum 
system. However, a moderate temperature bake will not 
harm the screens and is recommended. ^ 

•Weight of phosphor is empirically determined to provide 
an acceptable layer. 

DISCLAIMER 
This upon w u prepared as an account of work sponsored by an agency or the United States 
Goreniment Neither tin United States Government nor any agency thereof, nor any of their 
employee*, ra t io any warranty, express or implied, or assumes any legal liability or responsi
bility for toe accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer
ence herein to any specific commercial product, process, or service by trade name, trademark. 
manufacturer, or otherwise doe* not necessarily constitute or imply its endorsement, recom-
meadatioo, at favoring by the United States Government or any agency thereof. The views 
and opiaioea of authors expressed herein do not necessarily state or reflect those of the 
United States Garemnient or any agency thereof. 


