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SUBJECT Derivation of Forraulas for Determining Radzdtmn Pattern

from Four-

Point Cjourc,e =]

The fornmlas for determining the radiation pa,n i from

four-source array are derived with reference to the diagrams of

Figures 1,

P

Z, and 3.

Definition of Symbols

Cenler of source array

Source poinls

Diagonal distance across array

¥

The following symbols are used:

Distance from source plane to p}dne at which radiation
is calculated

Points formed by extension of electron be
to target plane

through Sy 52, 33,

Center of points P> Py Py Py

Sa

am direction

Angle of linc 5Py with respect to line SiPy
-1 s
b= tan = =
-2
Axis through Pys Py
Point on x-axis for which sum of radiation from Sqs 850

B3 8y

Distance from cenier of target,

Angle

“Angle

is calculated

botween 511 and s

between S 3P

3

and s

1P

3P

lane to p
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V1 Distance from py top
Vo ' Distance from p3 to p
z, Length of line éop
ag Angle between line 5P and line 5P,
Cl - Distance from S5 top = 54 to p
Yy _Angle between S,P and s oP
B ' Angle between electron beam direction at So and line
from s, top
2
RFH Relative radiation intensity at angle 81 at distance £
LBy _
SCh Relative radiation intensity at angle By at distance Cy
x'-axis Axis through p, at 45 deg to*x-axis
p' ' Point on x'-axis at which the radiation intensity is calculated
x! ' Distance {from P, to p'
' yl‘ Distance from intcrscction of line PPy and x'-axis to
point p'
yz' Dl‘:»fd]lL( from intersection of line P,P and x'-axis to
Spoint p : .
q,  Point midway between s, and Sy
d, Point midway betwecen s, and s,
Z]' Distance from q; to p'
ZZ' Distance {rom % to p'
a,;’ - Angle betwecn line L}nough 3y parallel to electron dlrectlon
and linc from q, to p' :
(;2' : Angle between line through q pd_l‘clll(_,l to electron direction

and linc from q, to p!
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To calculate radiation intensity along the x-axis the procedure '

used was to calculate a, from Equation 1, vy, from Equation 2, and

B, from Kguation 3. Rf@B was taken from the curve in Figure 4 and
the value of-Rg 5 was ca]lculated from Equation 4. If the radiation
intensities at plfr%)rn the four-source points 510 5o 33, sy are
respectively, Rl’ RZ’ RS, R4’ then

R =R, = R4

£181 2

For intensities Rl- and R3 from 51 and 53 the following

formulas apply:

~ -1 Y2 :
. a 2 . tan --'E-“

Values of relative intensity were taken from Figure 4 for
81 and 82, and multipied by cos? 6, and cos? 92 to give the intensities
R1 and R3. The fotal radiation intensity at p is the sum of Rl, RZ’ RS’ _
and R&. '
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‘The intensity along the x'-axis is calculated as follows:

tan {x,l'

<y, /4

tan 'y l.[ =(l/2 %Fé)(s/ﬂ) cos g}‘

cos By '

‘Eguation

T
R,

\ : tan {12'
tan vy, '
1

cos g,

Equatio'n 6 gives the radiation intensity from points 55 and S 5 at p

R,

The totad raudintion intensity at p'is Rl' + R, R3

O

5 give

_ 2 % 2 sin yl'
s/2
2 Py '
28" €0t Fr . (5)
the radiation intensity from points s, and Sy at p'

3

1

R 1
016,

yz'/ﬂ, B .

'(1/2ﬁ)(s/g,) cos (1,2‘

Z\I—Z—Sin Yo'

s R

sih

R ! c.os:Z 32‘

8, (6)
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Figure 1. Scheme for Calculation of Four-Point Scurce
: Radiation Pattern ‘ - '
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Figure 2. Calculation of Four-Point Source Rad1at10n Pattern
Along Two Axes (x .and x')
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Figure 3. Diagrams for Calculation of Radiation Patterns of
L " of Four-Point Sources
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