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Figure 1: Area 1 - unused power during HV rise time, 2 

unused power during part of filling time, 3 unused power 

during flat top, 4 unused power during HV fall time.  

 

 

 

 
 

Figure 2: Part of klystron cathode voltage pulse shape ver-

sus time with HV slope during cavities flat top. 



 

 

 

Figure 3: Saturated output power as a function of cathode 

voltage for klystrons types (A) and (B) for different vector 

sum (VSUM) of the cavity voltages. 

 

 

 

 

Figure 4: (Left) Klystron output power, black: normal op-

eration, red: with 170 µs HV shift, green: 170 µs shift with 

compensation. (Right) Cavity filling curves.  

 

 

 

Figure 5: Saturated input power versus cathode voltage for 

two klystrons types used at XFEL. 

 

 

  

 
 

Figure 6: Klystron input (yellow) and output (blue and ma-

genta) amplitude and phases waveforms. Phase and ampli-

tude compensation for rise and fall times only. 

Cathode voltage (kV)

70 75 80 85 90 95 100 105

S
a
tu

ra
te

d
 o

u
tp

u
t 

p
o
w

e
r 

(M
W

)

1

2

3

4

5

6

7

Klystron type A
Klystron type B
VSUM 840 MV

VSUM 665 MV

VSUM 800 MV
VSUM 665  MV



 

 

 

 

 
 

 

 

Figure 7: (a) Klystron input (yellow) and output (blue and 

magenta) phases shapes, (b) Klystron input power (yellow) 

and output power (blue and magenta) during the test of 

A11.L3, HV slope level -22%, voltage level 800 MV. 

 

 

 
 

Figure 8: Stability of amplitude and phase in the cavities 

during power saving test at XFEL station A21.L3. 
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