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This is a collection of data on the construction operation and
performance of the two image dissector cameras. Some of this
data is useful in deciding whether certain shortcomings are
significant for a given application and if so how to compensate
for them.



INTROLUCTION:

The follwoing is a collection of bits and pieces of
information about the twu image cuissector cameras attached
to the computers (PDP-6 and PLP-10) of the Artificial
Intelligence Group at Project LaC. wost of this data
concerns the 'new' 'eye' and the videou-processor which

can be used to access both 'eyes'.

The new vidissector contains a F401l0 tube wmanufactured

by ITT Industrial Laborstories (ITTIL). ''his tube has

a diameter of 4.5" (118 mwu), a length of 1l&4.5" (5686 mm),

a 8-11 (Cs-Sb) photocathode with a 3" (76 mm) useable
diameter. The circular aperture has a diameter of .002"
(.05 mm) and the electron-multiplier consists of 14
dynodes. The claimed resolution is 10 cycles (line-pairs)
per mm at 50 % amplitude response, and 17 cycles/mm

at 10 % amplitude response. 'he face-plate has a thickness
of 125" (3.2 mm).

The old vidissector contains a rF40ll tube manufactured

by ITTIL. It has a diameter of 1.5" (38 mm), a length

of 8.2" (205 mm), a S-11 photocathode with a l.1" (28 mm)
useable diameter. T'he circular aperture has a diameter

of .001" (.025 mm) and the electron-multiplier consists

of 10 dynodes. The claimed resolution is 20 cycles/mm

at 50 % amplitude response, and %4 cycles/mm at 10 %
amplitude response. The face-plate has a thickness of
.080" (2.0 mm).

For further information on image dissectors see:
"SPECIAL PURPOSE VACUUM TUBwS" ITTIL
"APPLICATIONS NOTLE ko, UNIwUE PROPERTIES OF

IMAGE DISSECTORS" ITTIL

"TENTATIVE DATA - VIDISSLCTORS - IMAGE
"DISSECTOR TYPE F4010 (or F4011)" ITTIL
"RuswARCH MIMOS 309, 336, 337, %53, %86 ITTIL



The video-processor was supplied by Information Inter-
national Inc. and is described in:

"OPERATION MANUAL - IMAGL DISSECTOR CAMERA SYSTEM"
I

Further information about the use of our video
processor can pbe found in an appendix to:

"FOCUSING" AI liemo 160



THE LY®: PRINCIPLES OF OPERATION:

The wain component of the eye is the image disector
camera (vidi¢-sector for short). It is an evacuated

tube coated on one end with a substance that converts

a certain fraction of incuming ovhotons into electrons.
By means of a large applied potentiasl and an axial
magnetic field most of these electrons are imaged onto
an aperture plate (see Fig 1 ). ihe electrons travelling
through the aperture all come from a small area on

the photocathode of approximatily the same size as the
aperture. 'hese electrons now enter a electron multiplier
where secondary emission produces a large number of

new electrons as this stream of electrons impinges
successivdy on each of 14 suitably coated dynodes.

The current in the anede is converted to a voltage
which is directly proportional to the illumiaation
falling on the small arca on the photocathode selected.

With only the axial focusing field this small area

is in the centre of the photocathode. Two perpendicular
radial fields allow one to move the electron image
around on the aperture plate thus selecting different
areas of the image. Attached to this device is the
video-processor which includes the interface with

the computer.

The complexity of the video-processor is in large
part due to two design objectives:

l. Relative error in an intensity measumment
should be inaependent of the intensity.

2. The video-processor sanould not waste time
processing very dark points.



The main source of error in an intensity measurement

is caused by quantisation - in c<flect we are counting
electrons( The only reason for not actually counting
them is that they may arrive at a rate of up to 28

per sec). To obtain a relative error independent of
intensity we nust'count'the same number of electrons

for each measurement. This then implies that dark points
will require an inordinate amount of time for measurement.
A mechanism must be provided for ignoring points darker
than a given level at an early stage. The programmer

has two parameters available to control these two
features:

l. S8ignal to noise ratio: a parameter which
may be 0, 1, 2 or 5 indicating a relative
error of 1/8, 1/16, 1/%2 and 1/64
respectively (nominal). See Tab 4 for
effective number of photo-electrons
counted at each setting.

2. Dim cut off level: a parameter which may
be 0,1,2 «ee 7 inaicatiug a cut off
at 2“5,2*7,2_6, voe 271 off the maximum
permiscible intensity (nominal). See Tab 2
for further udetails.

A nighly sdematic ulagram of some parts of the video
processor (Figl ) will illustrate the operation in

more detail. The variable pulse rrequency generator

at the bottom of the diagram is used to allow
measurements of intensities dirfering by more than

the normal 64 to 1 dynamic range of the video-processor
and also allows a reference signal to eliminate the
effects of light-source intensity variations. The number
read by the computer is in eflect the ratio of the
intensity measured on the photo-cathode and some



reference signal which may ve selected to be the total
photocathode current. In this case a change in the
illumination will case an equal change in the two
factors used in the ratio and the output of the
video-processor will be independent of such changes
(unless they are too large).

The variable pulse frequency genrator operates by
selecting as many pulses as needed from a 5 Lic/s
pulse source. The average frequency can be read on
a meter which is 5 lic/s full scale. These pulses
are fed into a 14 bit counter when measurements are
being taken.

At the same time the output of the electrom-multiplier
is fed into an integrator whose oubtput is atiached to
four comparators. These comparators fire when the
integrator outpub reuches a voltage corresponding to
29, pll 15

plate (nominally). These four comparavors are used

27, 5 phaotoelectrons througn the aperture

for the four difierent signal to uovise ratios, while
£ c . " > - - 3

the Ed, 2), ver 27 Dits in the time-pulse counter

are used in the dim-cut-off decisions.

Fig 2 illustrates this in more detail. Note that both
scales are loga +» Irace A shows Lue voltage at vhe
output of the integrator versus the count in the time
pubse counter for a very bright point. Small crosses
indicate the times at which the comparators at the
output of the integrator fire. small boxes indicate
the times when the flip-flops attascheda to the various
bits in the time pulse counter fire. Suppose we had
selected a signal-to-noise ratio 2 and a dim-cut- offt
level 5. At point X (when the apuropriate bit coumes
on in the time pulse counter) a test is made wether



the voltsge in the iantegrator exeeds the 1/o4 VO level.
In our case it does and the point is not dim-cut-off.
If we had used dim cut off level 7 the test would have
been made at point % and the processing stopped, the
integrator and the counter reset snd a dim-cut-off
value returned to the PDP-6. In our case integration
woula have proceeded up to point Y where tne voltage
level corresponding to our selected signal to noise
ratico was reached. ''he significant value now is the
count in the time pulse counter. huvte however that

to obtain the same output for dilferent choices of
signal to noise ratios we need to divide

by 4 for every incresse in signal to noise ratio of 1.
So we divide by 16.(If we had used a signal to noise
ratio of 1, integration would have stopped at W and we
would divide by 4)

To produce the floating point number required for
transmission to the PLP-5 the 14 bit binary number is
moved from the counter to a shift register when the
selected comparator has fired. It is then shifted

left until a one appears in the most significant

place (ie. it is normalised), the number of shifts

is subtracted from the initial exponent. The initial
exponent is preset by the selction of signal-to-noise
ratio to simulate tne division bLy powers of 4 descrived
above. In this way a four bit exponent (O to 1?8) and

a six bit mantissa ( 00 to 7?8 ) is retained. Fresently
exponents larger than 13 cannot occur. When the lin/log
switch on the video-processor is in the lin pos.ition
the right hand half word contains just this floating
binary number - sritten together it ranges from O to 1300,.



To facilitate using this number in the PDP-6 it is
reproduced in standard format (ie. preezded by a 2
and with the leading bit in the mantissa) in the
left half.

211 571 % OO 11 37

\_,._...\,_-.__; — ¢
STAPND AR D MARTISSA BRATE  rmernian
FORM Lo  (SH(FTeo 4 RIGHT)

This floating point number can tous range from
C.5 to 1024.0 (0-1300 in the right half).

Foxr many purposes it is wore meaningful to work
with the logarithm of the i1ncident intensity. When
the lin/log switch is in the log position the
last six bits are modified such that the right half
is a 10 bit value ol 100g*log,I ¢(since the same
flip-flops are used to supply the left half word bits,
these too are modified and the leit hali is now
meaningless - actually only tne last 5 bits are effected
so for some purposes it could still ve considered
a useful value). The method used to change the value
to log base 2 is to leave the exponent unchanged
and to feed the mantissa into a table-look up network
which finds a three bit correction to be added. This
correction is always less than or equal to 5. The
relation between the value obtained this way, J,and
the value obtained in the left-half with the switch
in the lin positionlis:
‘Jﬁoo' -4
Te 2

Thus 7008 corresponds to o4.0 .



When processing is stupdbecause of a dim cut off, the DCF
(2 bit in the left half wora)is set and the value returned
to the computer is that produceda from the preloaded
exponent (ie. it varies with signal to noise ratio

and not with dim-cut-off level). 1he value at which

the vidi-sector will just dim-cut-off an intensity

on the o?%ﬁﬁhand varies in Jjust the opposite way and

the system does in fact sutstitute the appropriate

number dependend on the selected dim-cut-off. Further-
more it is possible to obtain occasionally a value

past this point because of the statistical nature of

the signal - ie. abt the time the dim-cut-off decision

was made it appeared that the point was brignt enough
(remember that it has only Leen measured with a signal

to noise ratio O at this stage) and was on more accurate
measurement (ie. this cannot happen when one is using
signal to noise ratio 0 found to baTgarker. Such a

value is also replaced by the system,with the exact
value where dim-cut-off should have occured. See
Fig 3 for a summary of some o0f these tacts.

We have now arrived at a stage where we can consider
some 0f the more intricate interactions. rFirstly note
that it is possible for the time pulse counter to
overflow. This will happen when we are using a very
low dim-cut-off setting (O tor example), a high signal-
to-noise ratio ( 3 for example) and are measuring a
point dark enough to be near din-cut-off (a value near
1500g. From Figd it can ve seen that it is for this
reason that CFL=% and DCL=0 has much the same effect as
CFL=5 and DCL=1. This implies that very dark points
cannot be measured with the best signal-Lo-noise ratio.
An overflow will cause both the 2 and the 1 bit in the
left half word to be on (actually the system obtains



these bits in another I/0 instruction and patches

them in). Proceeding with the case CFL=% and DCL=0

we find that values between 1200 and 1500 (approx.)(® Fia L)
will cause both the dim-cut-off and the overflow bits

to be on, while points even darker than 1500 will be

caught by the dim-cut-off mechanism and have only the
dim-cut-off bit on. S0 one can measure to some exteud

in this range normally inaccesible to the user of CFL=3% !

The other condition under which overilow is likely

to happen is for CI'L=2 and DCL=0 where as described
above it is possible for a intensity gust below the
dim-cut-off level to avoid being caught by it now and
then because 0f the noise iu this signal yet on

more accurate measurement cause the counter to overflow.
For most pufposes an uvverflow should ve treated just
lize a dim-cut-off.

The other extreme condition is tou smallacount in

tne counter. This ilmplies that weg nave not measured

the time accuratlly esnough (and since it 1s one of the
factors in the ratio,it will cuatribute to the uoise).
This can only nhaoven when the pulse generator has a
very low frequency and we are Looking at a very bright
point ( one almost bright enough to cause an ANODH
WARN condition). Also it is extremely unliklly exept

for the CFL=0 and CFL=1 cases. 'l'0 deal with tais problem
the count is tested against 8 for CFL=0 and 16 for
CFL=1 and if less,the integration is not stopped, the
measurement being taken at a nigher signal to noise
ratio (actually the tests are also applied in the

CFL=2 and 3 cases, but they should nst offex pay off there,
if an attempt is made to increment the CFL past 3 an
overflow will result).



DIM CUT OFF 1INE PHOTOELEC/ SAME TOR FRACTICN OF

LEVEL COUNT mBSiC(NOM.)  F=4 Mc/s  GUTOFF(F=4 lic/s)
0 27 272§ 20 o8
i 28 2~ bep 2t 2=
2 27 20+ 3 2~
5 28 olsp 22 =2
4 52 oCup ot o=t
5 a't 22+y 22 g~
6 22 2y 2 e
7 a8 22+ 2" g~
Tab L
SIGNAL/NOISE EFFECL . PHOTO- 85 % RANGEH 99% RANGE
LEVEL ELECTRONS (NOM.)  (NOMINAL) (NOMIAL)
o 2? + 1/8 + 1/4
1 29 + 1/16 + 1/8
2 Zh ¥ 1/52 + 1/16
3 - 4 1/64 + 1/32

Tab %



It is well known that photocathodes suffer temporary
'fatigue' whem large current densities flow on them,

ie. with the high voltage applied and high incident

light. At a somewhat higher current density the

damage is permanent. Damage is probably also possible

when no voltages are applied and a higher
intensity is applied to the photocathode (7). The

effect is thought to oe thermal and occurs between 1

and lO/AA/ cma. For our V1dnsectorsthe maximum safest
current is considered to besafka/cm ( about 80/4A for

the whole photocathode when evenly illuminated). 4

further source of problems excists in the electronmultipl.
where too high a gain may damage the last few dynodes,
when many electrons travel through the aperture. To
protect against both of these misadventures the output

0f the electronmultiplier (ie. the signal fed into

the integrator) is monitored and the high voltage supply
is tripped out (ANODE WARN light comes on) when a current
flows which nominally corresponds to Eﬂﬂ/cm . Naturally
this will only protect the whole photocathode if one scans
all points on it.(Presently there excist some misadjustments
in the system indicating that either the ANODE WARN
circuit trips out too early or the gain of the chain
photomultiplier - integrator is too low. This may indicate
that the eiffective number of electrons counted at

a given signal-to-noise rativ is wrong, thus effecting

the measured signal to noise ratio somewhat (the discrepency
is not large here)).
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DISTCRTIONS

The X and Y deflection values ( O-40000, ) supplied

by the PDP-6 are fed into two 14 bit DAC converters
which drive voltage to current convertors. These in

turn drive a current which may be several amperes
through the horizontal and vertical deflection coils.
This current is measured by small series resitors

and fed back to allow an accurate relation between

the voltage and the current. Because of coupling between
the coils and a magnetic shield surrounding them

their response is rather slow.

Presently the settling
time of the coils is coansidersd Lo be less than 7%ﬂsecs
and this time is allowed to elapse before the integrator
and the time pulse counter are started.

The static focus ceil carries an ajustable current

and allows the formation of a
sharp image on the aperture plate. Because of what
one might call curvature of field,accurate focus does
not obtain when X and Y deflection currents are applied.
Reasonably accurate focus can ve restored 1f a small Gﬂﬂh
additional focus current proportional to Xd + Yd is
applied. This is termed dynamic focusing. 'he interaction
of all of these field and geumeatric inaccuracies produces
distortions in the image which are considerably larger
than those found in a typical optical imaging system.

Firstly ons would expect some radial distortion
< t Yd ,(pin—cushion or drum distortiod.
2

proportional to X

Further a twist increasing with X5 4+ Y (with no



optical system equivalent) will oe found. Some errors
will depend on X and Y only.

A program has been written to measure the position
in address-space of a 10. by 10. grid of points
projected on the photocathode. The above errors
are present and account for perhaps half of the
distortion - the rest is highly unsyvmmetrical and
cannot be so0 easily explained and parameterised.
For this reason a 10. by 10. matrix of X and Y
values in address space of these points is stored
on DSK: and can be used in interpolation. See Fig %
for a graphic demonstrpation of these distortions.
Also Fig5 is a program using these tables.

The photocathode has a non-uniform sensitivity,
aside from very local phenomena such as RBeeler's
craters (about 25 areas of avout 0.5 mm diameter
with less than half the normal sensitivity). Aside
from very small variations over tne order of a few
mm's this non-uniformity varies smoothly and can
thus easily pe incorporated in the apove 10. by 1O.
interpolation subroutine. See Fig. 7 for a

contour map of the sensitivity of the photocathode
alone (measured by closing the iris to 20 mm
diameter, removing the lens, .lacing a piece of
tracing paper in froat of the iris and producing a
nore or less uniform illumination of tnis tracing
paper by placing a large white sheet in front of the
£YK). This map correlates well with measurements
made in other ways with the lens on and the iris closed
down. With the iris fully open, a large number of
overlapping constrictions cause serious vignetuing
and 8 rapid drop of in system sensitivity towards
the edge of the field of view (see Fig 8 )



REFLEC SCRIPT 69:06:15 ©9:21:29

.. DELX=5.45384 DELY=5.4594 XNT=-24.5673 YNT=-24.5673
~ XUD= 188.36%XD+ -1.01x%YD+8174.7
YUD= ~3.95%XD+-211.28x%YD+7655. 1
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7% Figq ARROWS EXAGGERATED 3 TIMES



INTERPOLATION FROM Thi STORbL GRID:

Fig 5 contains the interpolation formula found

when fitting a function a,, +&, %X+ QuY *4,xy

to the values at the four corners of a litcle
elemental square in the grid. The photocathode

space is measured in mm's from the approximate centre
of the photocathode. Y is measured down to allow

a right handed system with Z pointing towards the
scene from the EY®. The orientation &s shown is

that which would appear on the monitor (hence
inverted in both X and Y as far as the back of the
photogathode is concenred). Comvolutions with

larger support (rather then the 4 points chosen here)
could be used, but little extra accuracy can be expected.

Also available is a ¥east squares linear approximation

x:'.." q.\: XD'—{- ql('a YD Jr\((’b
X = @y XD + 4y YD *To

Qy =~ 200. QJH‘-) :_-_a”!_'-“-"‘O Gk|j ~ 1|9,

Yo = 8200. Y. =~ R200,
In faft Fig 4 showing the distortion is wrt coordinates
found in this way.
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EXPLANATION OoF SYMBoy) IN

FOLLOWIAT  PROBRAM |

XNT  — Xe

"t’NT - "Do

Detx - Aax

PELY - Ay

DhNX — S+ /Ax

bmu Y - gb/alg

Qur - ¢

QA N2 J

SCLXx - ax

SCLXT - axy

SCLYX T Asx

CNTXK - Xo

CoT Y - Y.

ImpvtT TO  GET VID (s , 0l N Rk S

WiV T  FRowm - 4 XSum, YSum VIR (ovy ) rvdTg .
THESE ARE  Fixn  ( 0-B79778) LFT HALF wok)S
(A reavww  Bo vsceman)

A TLET = L - WE

BAPT

SENSIIWVITT §&

Cirit . APPRS x 1M AT 0w

= L e 1M TR POy X T 6nd
© > gscL o=
A b [?,SL{_ =

PHYTD CATHOE
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XCORD: BLUCK 10.w10. 35X CUORTIMNATES JF GRID

YCO3ID: bLOCK 10.%10. 3Y CODRDUINATES JF so1D

BSCRD: BLOCK 10.*10. SSENSITIVIIY AT GRID POINTS
s N

SOLX ¢ 194.0 3VIDL UNITS PER AL MM

SCLXY: 0.0

scLy: =216.0 5VIDI UNITS PER YD MM

A

CNTX:  8192.U 5HOXLZ CENTRE OF vIpI ‘ﬁ?;t‘\’;_’;‘ i
CNjYs 819240 SVERTIC CENTRE F VIDI

DELXS 545037190 sHAORIZOMI AL SPACING OF GRID IN MM®S
DELYS 5.5037190 - 3VERTICAL. SPACING UF GRID IN MMeS

XNT3 =24.7b7003 SCORNER A COQRDINATE OF GRID

YNTS ~24.767003 SCORNER Y COORDIMATE OF GRID

NNXS 10, 3NUYBER  OF POINTS HORIZONTALLY IN GRID

NNY s 10, sNUMBER OF POINTS VERTICALLY IN GRID

OPTGETS 1 5 1=> LINEAR TRANSFORMATION, 2=> INTERPOLATION
BADJS 0 3NON=ZERO TO PERUEST ADJUST OF SENSITIVE
PHIDAT® BLOCK 20.%20.  SREFLECTIVITY DATA : \]/IGNORE
NPH$ 20 5S1ZE OF THIS MAIRIX T :
Fs 330.0 SEXIT PUPIL 70 PrnOIOCATHODE DISTANCE

FCLNS 254,0 sFOCAL LENGTH o

XSLIM: 100.0 STETHER ON X8

LAMLIME: 80,0 SURAGSTER LIMIT UN LAMBDA

0

AORD2: O 3A0xRICT2

DCTSTVS 10000 3UCT STANUARD SULSIITUTE

VERYSMS 0.1 T3 SMALLEST REASONABLE FRAME SIZE

MIUs 0.065 sCONTRACTION FaApiOR

LARUIME 30,0 sMAXIMUM RADIUS UF IMAGZ SpPACE

REDLIMS: 0.5 SREDUCTION LIMIT

LOPTIONS 3DIVISION OPTIONM

XCENTRS U 3X OF CENTRE OF iMAGE OF SPHERE

YCENTR: 0 3Y OF CENJRE DF IMAGE OF SPHERE

XNORTHE U SEXTREMETIES

YNORTHS O

XWEST: 0

YWEST: 0

XSOUTHS 0

YSOUTHS ¢

XEAST:

YEAST: @

RALDCIRS U SMEASURED RADIUS ON PHOTOCATH

RHOS 0 5CA_CULATEU TRUE RADIUS IN 3=D

CMLUCFs @ 3VAL_UE GIVEN TO WIM POINTS

. DATI0B: XCURD=.»,sXCDRD 31U PCIMIER
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WRTDATS LUrPEN UDATCHN,UAIOPN . e WFITE JUT MEMURY
JVALUE. : ' o
MOVE R1,UAT[0S
«1UT UATCHN, K1 :
+CLOSE UAICHN, 3 I . ' i
R : '

REDDAT: +OUPEN UDATCHNSUJATIPN . sREAD IN MEMURY {
e VALUE R I A O :
MUVE R1lsyuATiUg
«JUT UATCHN,RKL
«CLOSE JATCAHNS R A O Ao
H . _.I_‘- '.“I['.

GETvID: S£ EUGF_G* SINITIALLES HIT EDGE FLAG |
H3 BSCL=1.0 ’ ;
M R7Z,0PIGET 5CALCULAIE VIDI COOURDINATES : !
J LIR7) . 5SELECT INTERPOLATION OPTION 5
SKIPA }
J CMPCRD
SIMCRD2 3GET COJORDINATES THE GOnuW OLD WAY
3F XSUM=XX*SCLX+YY*SCLXY+CMiX
o JUMPGE R1lsanJgUIFC
SZ XSUM TGO FAR LEFT
.- J NUDIF3 ' _
NUDIFC: CAMG R1s[16383.01
J NUUIFA
“3F XSUM=15383,0
NJDIF3s SU ZD6FLG $MAXK THAT WE WENT OQOVE
NUDIFAs
3F YSUM=XXweSCLYX+YY*SCLY+CPMI'Y
JUMPGE R1sNZUIFC
SZ YSUM sTO0 FAR DOWN _ '
J NEDIF3 . L INeRR
NEDIFCs CAMG R1,016383.01
J NEDIFA ;>
3F YSUM=16303.0 TRANJ Form ATION
NEDIFBs SO EDGFLG SMARK THAT WE WENT OVER EDGE
NEDIFAS SKIPN EJGFL3
J LAMB

')" ;‘. . " G’ " | {? @3  €§ ‘j

¢
m
o
@
m

L 1]

RECALCULATE XX,YY IN CASE OF EDGE PROBLFMS
DELT=SCLX*SCLY~-SCLXY*SCLYX

KX=((XSUM=CNTX)*SCLY=(YSUM=CNTY)*SCLAY)/DELT !
YY==( (XSUM=CNTX ) *SCLYX=(YSUM~CNTY ) *sCLX)/DELT i
SKIPA i
A (P)

B W W2
M

>
P
o
L 1]

FLX AND PJT IN LEFT HALF WORD
XSUM=FIX<XSUM>*100u0Q0Q
YSUM=FIX<YSjm>=1000000
R

W we We [
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CALCOXxs
3F

CALCOY:
iF

CMPCRD:

NON]OKs:

5F
NPNAAA3

NPNIOKS

iF

NONJOKS

H3
NONAAAS

NPNJOK 3

We B0 be We Wo be We Bo e
i e B e | Mty

LIN 1]

L]

NOBADJ:

" COMREFs

DMNX?m=rFLOAT<SUNL?=F IX<IZIpP "= (XX?=XNT)/UELX>>+]Z]p
R

UMNY?==r LOAT<JUNJ?=F [X<JZUP = (YY?=YNT)/DELY>>+JZ]P
R

S¢ EDGFLG sCOMPUTE INTERPILATED COORDINATE
@ CALCOX SCALCULAIE DMNXJIZIP

G CALCOY sCALCULAIE DMNY,JZIP

SKIPL R1a1Z1P 50JD WE mIT EDGE ON LEFT

J NONIOK ‘

XXEXNT

J NPNAAA

M R1aUN]

A K1

CAMGE R1.NNy sUID WE AMIT EDGE ON THE RIGHT
J NPN]OK - -
XXEXNT+9.0%DELX=.01

SO ZDGFLG 3MARK EDNGE PROBLEMS

“ CALCOX SRECALCULALIE SOMvE

SKIPL R1sJZIP 3010 WE HIT TOP EuGE

J NONJOK

YY=YNT

J NONAAA

M R1aUNJ

A KL

CAMGE R1aNNy. sUID WE niYT BOTTOM ELGE

J NPNJOK

YY=YNT+9.0%DELY =201 :

SU EDGFLG SMARK EDGLE PROBLEMS

W CALCOY 3RECACULATE SOME

SUES RSaNNX,UNJsGN]
M KdsRS sGENERATE POINTZRS INTO ARRAYS
AUL R4sNNX

BENZIXKATE CUEFFICIENTS
COF1?=1.,0=0vYNX=DMNY+COF 4?=UMNX«0OMNY
COF3?=0MNX=20F 4
COFZ2’=0MNY=20F 4

INTERPOLATE
XSUM?P=F [ X<COF 1 *XCUKRD(RS)+CUF2«XCORU(R4) &
+COF 3w XCURD(RO+1)+COF4»#XUURD(R4a+1)>
YSUM?=F [ X<COF 1*YCORD(RS)+CUF2«YCORL(R4) $
+COF3*YCOURD (RS+1)+COF4*xYLORD(R4+1) >
SKIPN B8ADJ
J NOBADJ
BSCL?=CIF1#38CRU(RD)+COF««B88SCRO(R4) &
+CUF3#835CRD(RO+1)+COF4»B0CRD(RA+1)
MOVES XS5UM JPUT IN LEFT HALF
MOVSS YSUM SPUT IN LEFT HALF
SKIPN EDGFL3
A (P)
R




LIST OF BEELER'S CRATERS ON NEW VIDISSECTOR PHOTOCATHODE

X Y Size (mm) 'Volume' (arbitrary scale)
1 6370 13420 .33 .16
2 8700 12830 +23 =09
3 9000 12280 +25 .10
4 11080 12200 .25 by .40 .08
5 10460 11900 .25 by .33 .10
6 12270 11700 .28 1.3
7 10570 11520 o Iy .09
8 10080 11110 .18 .10
9 8770 9850 +33 .14
10 6700 9280 .12 by .33 .11
11 11720 8940 .12 .09
12 5620 8800 o o .10
13 13580 7980 .50 7y
14 5280 7730 .12 by .40 +10
15 6560 7350 .08 by .20 .07
16 9900 6870 - 33 .08
17 12460 6570 33 .09
18 9060 6460 25 .08
19 9030 5760 .08 by .25 .10
20 4040 5680 .16 by .40 .08
21 5620 4920 .16 by .40 .08

22 4930 4820 .16 by .85 .16



THE OLD VIDISSECTOR:

The old vidissector can be accessed through the video-
processor much the same way as the new one. liayor
differencés excist in noise levels:

CFL Noise (varsance)/signal(average)

NEW OLD
O .ll .25
1 054 .13
2 .028 . 008
3 .0l6 .036

There also excist gnumber of interactions in the wiring
causing both measured intensity and noise to vary with
the state of other electrical equipment near by.

The lens is a Canon Fl.5 Zoom lens ( |5 mm - 140 mm)
(which seems to have too small a field of view for the
photocathode).The zoom and fucus servo data can be

found in the following table:

Function Input Output Limits
Zoom 25 63 201%. = 4000.
Focus 26 o4 850. = 4000.

Because of the noisyness of the lMonitor-display it
was not possible to set up experiments to measure
the parameters found for the new vidissector.

The lens is connected to a 1.0 times ex pander which
changes is field of view to the required 26 mm, its
f-number to 2.08 (nominally) and its focal length to
2% mm - [9) mm.



ANOM s

BRIGHTEST 1:1.3 - 8 TIMES MANUAL ZOOM LENS

V8X15 16-120mp, .

100
N

N

* The image is superbly sharp even at maximum aperture opening and espe-
cially so when the aperture is closed down. Because aberration correction

has been made for vidicon and 16 mm film camera use.
Brightest 16 mm zoom lens with f 1.3 speed for entire 15-120 mm zoom
range.

+ Constant focus through entire zoom range.

- Finest color correction by patented ‘‘spectra’” coating with amber and

magenta colors.
: Anti-reflection multicoating: Prevent loss of lightflares and ghosts to the

lens surfaces.
% Most satisfactory performance assured by 30 years of proven lens research

and manufacture.

i USA. INC. | AUTHORIZED SALES
550 FIFTH AVENUE

NEW YORK, N.Y. 10036

212/581-2970
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