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* 7.4MW RF power
* 1.5MW cryo power
* How much could be saved at 2.5Hz operation?

The possibility of operating power reduction
T for the warm magnet of RTML is roughly evaluated
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e with the pulse magnet used in SuperKEK linac.
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Pulse magnet used in SuperKEK linac

Beam energy and structure of our linac
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sector
type L@1 kHz R max current magnetic field gap  Installed Num.
PX 165 24mH 71 mohm 40 A 1040 AT 72 mm |
PY_16_.5 24mH 71 mohm 40 A 1040 AT 72 mm 1
PX_17.2 26mH 127 mohm 40 A 1440 AT 39 mm 4
PY_ 172 26mH 126 mohm 40 A 1440 AT 39 mm 4
PX_ 324 29mH 115 mohm 40 A 1440 AT 20 mm 13
PX 324 29mH 115 mohm 40 A 1440 AT 20 mm 13
PM 32 4 1.0mH 8 mohm 330 A 60 T/m ¢ 20 mm 28

Maximum design current of steering magnets are 40 A but operated at 10 A



Y. Enomoto @LINAC2018

Energy recovery pulse driver for Q magnet

parameter value
max current 330 A
max voltage 230V
stability 0.1%
cooling water cooled
power consumption 1500 W
repetition 50 Hz

Charging of magnetic field
* Power is supplied from HV PS.

Keeping the flat-top

* 6 ms flat-top

* 0.1% stability

* Power is supplied from LV PS.

Energy recovery circuit
e Reduction of the supplied power
for next pulse



Operating power of the pulse magnet

Energy consumption balance . lapm3ng |
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In 5Hz operation, energy recovery efficiency is not high because of the time interval between the arrival of the next pulse.
Compared to the power consumption of similar size magnet in ATF, the power consumption can be reduced to roughly 1/3.

However, since the Ohmic Loss of the cable accounts for a large percentage of the power consumption of the pulse magnet,

the exact value cannot be determined without a trial calculation that includes the power supply layout.



Stability of the pulse magnet

Pulse-by-Pulse Stability measurement

' 24 hours stability " L e Y. Enomoto @LINAC2018

Stability of the pulse magnet of SUperKEKB Linac

Pulse-by-pulse stability (measurement) 0.0088%

Flat-top stability (design) 0.1%
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RTML simulations have been performed assuming a magnet stability of 1e-5 at the ILC.

It is difficult to require a stability of 1e-5 for many pulsed devices, not just pulsed magnets.

This value was assumed during the simulation, and is not the tolerance that is actually required for the magnet.
It is necessary to estimate what level of stability is acceptable.



Summary

The possibility of operating power reduction for the warm magnet of RTML is roughly
evaluated with the pulse magnet used in SuperKEK linac.

It was found that the power consumption can be reduced to roughly 1/3 by comparing to
that of similar size magnet in ATF.

However, the strength stability of the pulse magnet is about 1e-3 at flat top, and the
pulse-by-pulse stability is just under 1e-4, which is larger than the 1e-5 used in the ILC
RTML simulation.

The value of 1e-5 was assumed during the simulation, and is not the allowable value that
is actually required for the magnet.



