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Power distribution system for ILC.

Can we avoid expansive circulators ?
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Baseline design
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Alternative schemes:

One big circulator for klystron protection instead of several small ones.

Price of big circulator ~  4 x small circulator (?)
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No circulators:

Ф1 Ф2

dФ = Ф1-Ф2 = mπ/n – no reflection to the klystron  (Tantawi)

(Nantista)
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Both schemes (Tantawi, Nantista) work well if all elements ideal: 
no crosstalk between structure;
no reflection to klystron if all reflections from structures are equal; 
breakdown in one structure causes (1/n)2 power reflection to the klystron;

Question:  How ideal elements (direction couplers, loads) must be?
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Ф1 Ф2

dФ = Ф1-Ф2 Reflection from all structures, dB
n =12
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Waveguide 0 gr,
Power_short - Power_load
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Non-ideal elements, -30db directivity and reflection
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Waveguide 45gr,
Power_short - Power_load
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Non-ideal elements, -30db directivity and reflection

Waveguide 0 gr,
Power_short - Power_load
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Waveguide 45gr,
Power_short - Power_load

Structure #
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WR650 Elements
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Probably the -30db perfection is enough (?) 
Design of high perfection direction coupler. Semi-hybrid approach:
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Reflection -48.9dB
Isolation   -49.1dB
Directivity 46.1dB
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Reflection -50.7dB
Isolation   -50.7dB
Directivity 47.7dB

Reflection -49.4dB
Isolation   -43.1dB
Directivity 43.7dB
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Checking Magic-T – compact device with perfect symmetry
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Power = 1MW

Electric field Magnetic field
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Power = 1MW

Electric field
Magnetic field

Maximum electric field at the surface of Magic-T depends on
phases of reflected waves coming from arms. Minimum maximum
for 1 MW is 15.5kV/cm



20(Eps = 20, tg =1)

Cheap, simple L-band load
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5MW 500kW
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1. We don’t know property of water, but it can be 
measured experimentally.

2.  More pipes gives less fields and wider passband.
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WR770 Elements
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WR770 semi-hybrid
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E-field

H-field

Fields for 5MW
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E –fields for 5 MW
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Shell we use two WR770 instead three WR650?

Electric fields: WR770, 5MW – 7.0 kV/cm
WR650, 3.3MW – 7.2 kV/cm


