Worksheet 10.4  Multi-element depressed collector model (TWT)
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This worksheet calculates the RF efficiency of a TWT with a multi-element depressed collector using an approximate trapezoidal spent-beam
curve defined by the maximum and minimum normalised electron velocities at saturation. (see Figures 10.9 and 14.27).

Vinax = 111 N_stages :== 5 Probability distribution for electron collection
Viin = 05 Ve = probability =
0
Saturated efficiency 0 0
v v 1 0.4
nsat — 1 - max min 2 0'5
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This section can be collapsed if required to allow the data and the results to be viewed on the same screen.

p(x):= |1 if probability =1

x if probability = 2

sin(?) if probability = 3

2
sin(?) if probability = 4

Constant probability

pcO(Ve) :=

VCN_stages+1 < 2'VCN_stages B VCN_stages—l

for ne N_stages..0

pc « |1 if Ve=Vc A Ve<Vc
n n n+1

1 if n = N_stages A Ve > V¢
n+

1 if n=0/\Ve<Vc1

0 otherwise

return pc

1

Variable probability

pc(Ve) := « 2-Vc

VCN_stages+1 N_stages B VCN_stages—l

for ne N_stages..0

Ve — Vc
n

pc <« |pl—— | if Ve=Vc A Ve<Vc
n n n+

Ve — Ve
n+1 n

1

1 if n = N_stages A Ve > Vc
n+1

1 if n=0/\Ve<Vcl

(1 - pcn+l) if n < N_stages A (Ve > Vcn+l A Ve < Vcn+2)

0 otherwise

return pc

Calculate the DC collector efficiency as a function of electron energy

N_stages

Npc(Ve) = Ve Z (pc(Ve)n-Vcn)
n=0

Equation 10.26
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Plot the probability of collection by each electrode as a function of the electron energy with rectangles showing constant probability for comparison.
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Define an approximate trapezoidal spent-beam distribution

Vmax is constant, Vmin is defined by the saturated output power. X is the normalised output power

6 1
Vi) = (2 = Vi) (1 =X + XV Vo(X.0) = V{(X) + (Vipax — VI(X)); N(X) :=1- E(Vmax + V(X))
1 T
1(6) = 1 1 (6) = —-J 1,(6) 6
)
0

Calculate the total power entering the collector entering the collector normalised to the maximum RF output power

s
1
Pep((X) = ;-J 1,(6)- V(X. ) d6 Check 1 =P (0.5) =0.1 (0.5 = 0.1
0

Calculate the rf efficiency of the collector as a function of the RF grid voltage

(X)

T
1 P
Prec(X) = ;J 1(0)-Vy(X, 0) mpc( V(X. 6)) a6 | Equation 10.30 | n(X) = =
0 Pent(X)

Compute the RF efficiency as function of the normalsied output power

Me(X)
1 =neX)-(1 - (%) [Equation 10.13]

Myf (X) =

Plotting ranges 0:=0,01.7 X:=0,0.1..1
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