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Superconducting Solenoid
~ (simple pillbox cavity with 025 4m has Z=3MQ/m and can
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Coil (240cmx2.6m) or other focusing element (helical Q magnet?)

genarate ~18MV/3m at 9MHz.)
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*Scenario A: Very Low Frequency Air Core “Cavity

Non-linear Energy Compression
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e Very Rough Cost Estimation and Summary with LFC (D9L3) |

Cnarrdx& band,. plﬂSED |

Let us suppose that 7 |

Cost =A [yen/m] x L [m] (cavity cost) + B [yen /MW] x P [MW] (amp. cost)

And use:
We vet (VIMV])2=Z[MQ/m] x L[m] x P [MW] or P=V2/(ZxL).
e ge

Cost=AxL+BxV2/(ZxL) —> Costy,=2xAxL @L=(B/AxZ)!/2V.

Assuming that A= 50 M (30~50M?) [yen/m], V =100 [MV],
B =50 M (50~70M?) [yen/ MW), 7 =1[MQ/m],

we get total cost of 10G [yen] at L=100m (100{% Fq or ~$100M?).

f=9MHz 7Z=1.4MQ/m x 80% —1.1MQ/m

Z=1.1MQ/m _ .
Z-liwaim 3 E-1sMv/m—4.5MV@3m

Q ~3.2x10% x 80%— filling time: t=Q/ w ~ 450us
Emax~’MV/m~14E;, (E,=5MV/m @ 9MHz)
L=100m — P_,,=6MW x 33 unit = 200MW peak

( simple pill box cavity with 925.4m has Z=3MSQ/m and can genarate ~18MV/3m.) | ‘4!



“Seonario B Comb Dulse Energy Compression - DEC
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150 {Sin(11 8rt) + Sin|(36rrt)/3} X I5/4 {Sin(4(?0rrt)+(8in I1200rrt)/4}:

0.34 0.35 0.36 0.37 0.38 0.39 0.4 us

¢ This waveform can be generated by eight cavities!
eDrops 2/3 but both + and - particles are included!
e Phase splips between cavities may be harmful!
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DATE: 2-MAY@® TIME:15:57:15 JOBNAME:IWASHITA v88023
ELECTRICAL COMPONENTS OF FORCE INTEGRAL

------------------------ X_COMPONENT  Y-COMPONENT  Z-COMPONENT
INTEGRAL E*COSCWZ/V)DZ= -1.219921E-06 -1.5370376-06 @.147603
INTEGRAL E*SINCWZ/VIDZ= -5.781545E-86 -6.344526E-06 -3.175485E-03

X-COMPONENT  Y-COMPOMENT  Z-COMPONENT
INTEGRAL E*COSCWZ/V)IDZ=  1.444880E-06 1.876839E-06 ©.129063 .
INTEGRAL E*SINCWZ/VIDI= -6.309247E-06 -4.866613E-06 4.196561E-03

POTENTIAL - ©.154690
MODE FREQUENCY(MHZ) TOTAL_ENERGY/pJ LOSSES/LN Q
, T 6.103E-02 8.656E-04 4.104E+04
4.7853E-02 8.311E-04 4,344E404
0.247 4.760E-03 6.374E+04

Rough Example
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¢CPEC Assemble with DFC
reduction of trigonometric function

only lowest freq. - 4 terms (+1)
sinlor - q)(cos W ¢- ;—cos 3wcr) reduced from 8 to 5 cavities

=.1l2(- sin(wt -3wcf-¢1)+6sin(wt.- @ ¢ *¢1)+6sin(wt +Q ¢ —‘if-l)-sin(wt +30 ¢ "‘¢'1))

e.g. | - "~ One Module

191MHz,209MHz, LFC o)
591 MHz,609M Hz (if needed ) DFC o1m o-m
+18MHz w | wn | Y
V=12MV/module W, H .
(E_I(ilpatrick~15MV/ m@200MHZ) V / 2 V / 3
" ~ |each Z/ %\2
lf 7-5MQ and 4
. f:; QK P=7MWpeak for
each mode, each cavity,

0.0 ‘ E:6MV/ m x2

- si?sx{c {xl:“ (e Should be easy for these CaVities

o B ' May be reduced if transit time factor is considered E

. |Acdab NSRF.
Linkoers)
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eModulated Buncher
Bunching voltage changes to match the energy.
reduction of trigonometric function
(16.8 - 20 Sin[9.35 t] - 5.2 Sin[18.7 t]) Sin[400 t] =

-2.6 Cos[381.3 t]-10 Cos[390.65 t]+10 Cos[409.35 t]+2.6 Cos{418.7 t]+16.8 Sin[400 t]
(phase constants are omitted)
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*CPEC roué simulation
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Initial Condition:
11.5ns time spread
100m after production target
uniform energy distribution.

Just low frequency cavities
(9MHz+18MHz)

Cavities used:
191, 209 MHz 100 MV (10m)
591,609 MHz 25MV (2m)
18 MHz 50 MV (20m?)

production target %PEC
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K Concluding Remaks

¥ Air Core Cavity has higher Z and
High Gradient e

¥ CPEC scheme reduces cavity size.
higher shunt impedance

higher field gradient

bunched (modutaled buncher)

/' LFC - 09m x 3m @ 9MHz.
Very Large Diameter
Civil Engineering?
. O, - hin?
¢t CPEC _ buried in a building (tank ship?)

Only 30% saved ... with prebuncher?

Both u+ and p- can be gathered
complicated system?

~ phase slip between cavities




