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Linac Capture Solenoids

P e ent RDR de ign h 0 5T olenoid long thePresent RDR design has 0.5T solenoids along the 
length of the NC linacs after the positron target
Modelling has suggested that higher solenoidalModelling has suggested that higher solenoidal 
magnetic fields along the linacs would increase the 
positron capturep p

An initial assessment has been made of what mightAn initial assessment has been made of what might 
be feasible

DC Magnetg
Fast Pulsed Magnet
Slow Pulsed Magnetg



RDR Solenoids

RDR e 0 5T DC m gnetRDR uses 0.5T DC magnets

L th 1 3 f SW liLength = 1.3m for SW linacs
Bore = 36cm diameter

Length = 4.3m for TW linacs
Bore = 31cm diameter
This is the most demanding magnet and this is the 

th t h b t di done that has been studied



DC Solenoids

Re on ble limit i 0 5 TReasonable limit is ~0.5 T

Field (T) Conductor Number of Current (A) Average ( )
Size (cm) Turns

( ) g
Power (kW)

0.5 1 x 1 4300 527 362
(10 layers)

0 5 2 2 1075 2107 3530.5 2 x 2 1075 2107 353

0 5 5 x 5 172 13169 3000.5 5 x 5 172 13169 300

1 0 1 x 1 4300 1054 14481.0 1 x 1 4300 1054 1448

0.5 1 x 1 6450 351 2720.5 1 x 1 6450 
(15 layers)

351 272



Fast Pulsed Solenoids

Keep PSU olt ge <2kVKeep PSU voltage <2kV
Voltage scales with inductance and dI/dt
I d t l ith N2Inductance scales with N2

Linear Ramp of I in 4ms, 1ms flat top, 4ms fall time
R bl li it i 1 TReasonable limit is ~1 T
PSU very challenging but splitting magnet into 
sections could helpsections could help

Field (T) Conductor 
Si ( )

Number of 
T

Current (A) Average 
P (kW)Size (cm) Turns Power (kW)

0.5 2.5 x 2.5 172 13169 26

1.0 5 x 2.5 86 52674 96



Slow Pulsed Solenoids

Keep PSU olt ge <2kVKeep PSU voltage <2kV
Linear Ramp of I in 50ms, 1ms flat top, 50ms fall 
timetime
Reasonable limit is ~1 T
PSU challenging but splitting magnet into sectionsPSU challenging but splitting magnet into sections 
could help

Field (T) Conductor Number of Current (A) Average 
Size (cm) Turns Power (kW)

0.5 2 x 2 1075 2107 90

1.0 2 x 2 1075 4214 360



Recommendations

The long 4 3m olenoid in the TW e tion p e entlThe long 4.3m solenoids in the TW sections presently 
operate at 0.5T
Changing to a pulsed magnet will allow this field to beChanging to a pulsed magnet will allow this field to be 
increased to ~1T
The power supply will not be trivial so the overallThe power supply will not be trivial so the overall 
benefit needs to be carefully assessed and proven
The short 1.3m solenoids in the SW sections presentlyThe short 1.3m solenoids in the SW sections presently 
operate at 0.5T
Similar studies suggest that these could operate at gg p
~1.5T in pulsed mode
Does the focussing field need to remain constant from 
0 to 400MeV?
Can we have highest fields at low energy and reduce 
fi ld i i ?field as positron energy increases?


