Table 1: Parameters for the CTF3 gun used for the Initial and MNowminal stages

| Paramsters Tnit Inttial a ominal |
Viliage KW 150 E%r' >
Pulze langth s :
G gurtent A, 7
Charge per pulse i 11
Eisef Fall time ng = 10 _
Vileage stability AVSY o =01 .
Charae flatness on flat top %o = 0.1
Emittanee {noemt., sk e, mradd 510
Repolition rate Hz 3

{*1 Prelisinary value which may be reduccd in the course of the injector design study.
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Numerical simulation of the bunching systemns

The design goal [8)(%] of CTT3 is listed below:

CTF3 Design Goal
Beam energy at the exit of the injector =246 MV
Pulse length 1.6 us
EBcarn cutrent per pulse 35 A
Charge per puise 1.17-2.33 nt’
Bunch spacing 10-20 em
Eunch length (FWHH and rms) <12 ps and 5 ps
Normalized emittance =100 nun.mrad
Single bunch uncorrelated energy spread (rms) <05 MoV
Pulse repetition freguency | SH=
Allowed charpe in satallite ' = 5%

Figure 2: The injector design gosl.



Bunching Systems Proposed for CFT3

BC Gun of %0 (130KV  Cne or Two Prebunchers  3GHz Travelling Wave Buncher of 2Pif3 Mode

1533 GHz  1.3(3) GHz TWB (30Hz)
PRI PE2
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TWB: 3 cells of phase velocity =0.75c and 21 cells of phase velocity =c
EO=10MV/m (at the input coupler of TW buncher), L3=0.8m

For two 3 (GHz prebunchers case: LO=30 cm, Li=15 cm, and L2=10 cm
For one 1,5 GPiz and ome 3 GHz prebuncher case: L0=50 cm, L1=15 cm, and L2=10 cm

For one 1.5 GHz prebuncher case: the prebuncher is located at L0=50 cm and L1+L2=25 cm
For two 1.5 GHz prebunchers case; L0=50 ¢m, L1=22 cm, and L.2=3 ¢cm
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Summary of the PARMELA simulations (“.la tr ) 517

Bz (MV/m} W (MeV) JdW (MeV) En (mun.miad) dPhi (degree) N 9/ w;ho(#iﬂ

10 3.04 {.034 53.5 511 S0 &

20 7.3 0.28 52.6 147 345/500 zo

30 8,59 474 93.5 2.54 3047500

Table 2 The case of two 3 GHz prebunchers and one TW buncher,

1e &t o.08 54 b1 352/5.:“:? —s 50 ‘f.:/'

BzQ (MV/m) W (MeV)  dW (MeV) En (mm.mrad) dPhi (degree) N/MND

10 4.2 (.032 49 538 2087500
Tabie 3: The case of one 1.5 GHz prebuncher, one 3 GHz prebuncher,

and one TW buncher. The satellite charge is 21.9%

Ez0 (MV/m) W (MeV) dW (MeV) Bn (mnt.mrad) dPhi (degree) N/NO

10 4,12 0.040 37.5 4.7 2447300
Table 4: Thé case of one 1.5 GHz prebuncher, and one TW buncher,

The satellite charge is 13.3%

Ez0 (MV/m) W (MeV)  dW (MeV) En (mm.mrad) dPhi {degree) N/NO

10 4.07 0.035 44 5.63 2224500
Table 5: The case of two 1.5 GHz prebuncher, and one TW buncher,

The satellite charge is 10.3%
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Figure 4: Twa 33H: prebuncher case with DO gunr of 900 KV,
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Figure % Twa 3J:He prebuncher case with D gun of 90 KW
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Figure 26 The bunch separation s 10 an, 2od the TW buncher i3 not damped. {a) The trapsverse motion of a
bunch train with an initial offiet of 1 mm. (b} The ensrgy gain of the Luoch traio.
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Figure 2T7: The bunch zepacalion is %0 cm, and the TW buncher iz darnped with € 0 = 95 {2} The transversze
motion of & bunch traig with en initial offset of 1 o, (b} The energy gain of the bwnch train,
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Figure 25 The bunch scpazation is 20 cm, and the TW buncher is damped with Qo0 = 50. {a) ‘The transverse
motion of 4 el trein with ao initial offset ef 1 mm. (b) The energy gain of the bunch 1min.



