10n source drift tubes(Faraday cage)

b L L [\ L L,
12[3 4[ /[\I i {f“H}beam
EO0)a 08 Y0+ - g+ g - r—»

O £

il non-relativistic:
RF generator @

_ - — 12
K,=nqU_, sy, =5my,
— 1 — /
Ly =3V Tpr =5 B, Age <N

Called the & or the 1/2BA mode

il |

Wideroe
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Accelerating cavities

1933: J.W. Beams uses resonant cavities for acceleration
Traveling wave cavity:
PRIVIR (OO0 [RIVRP [CEOOE [OVIIR W
Vohase = 7~ = Vparticle Here v=c for electrons
E(t,s)=E_, _ sin(at—ks)
OOOOE |FRVRR |OPOEEE |RVRR | HEEOEE
Standing wave cavity: 0,
— = Voarticl
BRORR OO0 PRV [0EOOE [BBVYB] | particie
o — ——L E(t,s)=E__ sin(at)sin(ks)
.2
E(——,s)=E_, sin"(ks)
particle
OEEEE |YBRIR [OEEOO |RRVRR OO | 1t or the 1/2BA\ mode
Transit factor (for this example): < =— IE ,8) ds %
partlcle
RF 0
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2 :
s Criess &1 EPP

YRIVRY | WRIVRRY I VRVRV |1YIVRIV | @RIV | 21 or the fA mode

RN

!
!
Y

COOOL OOV (EOEOOE (OROOE |EEOOE

+ - + - o+ - +

HF

|~ -]
Needs only one power input coupler and walls do not dissipate energy.
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Phase focusing

—

1945: Veksler (UDSSR) and McMillan (USA) realize the importance of phase
focusing

voltage

AK =qU((t)=qU__ sin(w(t—1t,)+W¥,)

ime Longitudinal position in the bunch:

AK(0) <AK(0) for 0 >0= 2L AK(0) <0 (Phase focusing)

Phase focusing is required in any RF accelerator.

-

t O=5—8,=—V,(t—1,)
AK(0) =qU ,, sSIn(—=2 (s = 50) + ;)

AK(0) >0 (Acceleration)

qU () >0

/A
0.%
gLU (1) > o} Vo (0.7)
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