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TRANSIT TIME FACTOR
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1) transit time factor (TTF) REFEMEH Lt TER SN 3,

VaT(0) = f Eo(Z,0)cos(kZ)dZ - ) (1)
Ve = J E.(Z,0)dZ = Egl (2)
L = cell length.

MroBEhicEArTiR
VaT(r) = § E (Z,r)cos(kZ)dZ = VaT(0)Ig(k,r) (3)

la(x) = 1 + x3/4 + x%/64 + ZEE~<o 2K (4)

ke =\J k® - ke® = 2z /(XA B7) (5)

k= / V= w /CB , kg = w / C (6)
(3) &b
"T(r)/T(0) = lg(krr) (1)

EIRD, lg ODE_ZHFTTELBEMLUICE > T bean dynamics DHEMBFDLDAT
W3, Z C T SUPERFISH i & D off axis @ TTF *HEBE LT, MEZHEL
TH 5%,

Fig.1 T(r)/T(0) of 432 MHz DTL, 3 MeV, bore radius = 0.5 cn.

solid = SUPERFISH calculation, dashes = (7) R,

80 % bore radius ( 4 mm ) ODHEHETIZ. (+0.15%, -0.3%)@WAEA CTCHEZ I — X
LTW3 DT, beam dynamics B OEFEHMHE R H 275 5, r =4 mm @ T(r)
. T(0) @ 5 % BLICRK->THBD, CHIIMEBEN 5§ ¥ KEVEESEHETH
3o, RKEBENHB EWR 3,

Fig.2 T(r)/T(0) of 1296 MHz SCL, 150 MeV, bore radius = 1.5 cm.
solid = SUPERFISH calculation, dashes = (7) o

SUPERFISH 2 S5RK D& T(r) DEFTHEEFEE»P ESI5LRFx v 7 LTOVR OV,
80 % bore radius ( 12 mm ) DEHETIF. -2. 4% o@WBETHHERX—FH LTV 3,
67 % bore radius ( 10 nm ) OHEHEA TR, -1.0% CHWEATCHEHFRXI—RL T W 3,



2) transverse transit time factor 2LL FO T ELKEHE T %,

VaTe(r) = f Er(Z,r)sin(kZ)dZ = VgT(0)I; (ker)k/k, (8)
I1(x) = x/2 + x3/16 + <o LK (9)

Te(r)/T(0) = I,(k.r)k/k, (10)
COXITH » T rf defocusing 5 beam dynamics ICHDAZTHTW 3,

Fig.3 T.(r)/T(0) of 432 MHz DTL, 3 MeV, bore radius = 0.5 cn.
solid = SUPERFISH calculation, dashes = (10) o

Fig.4 T,.(r)/T(0) of 1296 MHz SCL, 150 MeV, bore radius = 1.5 cnm.
solid = SUPERFISH calculation, dashes = (10) o

(10) XDMEICH T, DTL Tt 80% SCL Tit 70% Oo/ME Wil %
SUPERFISH HFETHE TLW a2, BEHORNRBRSBIEET., THIVWEET—XKT
501, Tr BREL TR BEHLLW?

3) DTL with tapered face angle
FYTZPFFa—T770RBLRAEEZS2T3E, ITT IO RELRI2EHBTSH
c@\ TW3, EME. 432 MHz DTL © 3 MeV & 80 MeV O Vit DWTEHHETZ E KD
EREBBSH 3,

energy 3 MeV 80 MeV

face angle 0 10 0 10

T 0.789 0.844 0.718 0.721
Z ‘ 110.0 109.17 96.76 97.31
ITT 68.46  78.09 49.83 50.67
Ep (MV/m) 4.98 T.11 5.06 5.00
gap length 1.31 0.852 10.55 10. 34
cell length 5.54 5.54 26.96 26.96

3 MeV OERX2A3E, FY T FFa—T70HRT2ECAEEST LD T,
ZOBOBREBBBDLULASEHES & SIC gap length BE L L ->T T RAELK
D, TORE. EFEABRABEHKRKEL(BE>TWVWSE, F->T. MEBEBOE VHEW
~ HFOBER, ITT WRELKNBBIEMBPLELEIH, IEABEBESFVWESC I,
(T Bp BAESKRBZEFBEHVT BEB bbb B, T(r), Tr(r) k. BAEE- 2

ELELSR B LS,

Fig.5 T(r)/T(0) of 432 MHz DTL, 3 MeV, bore radius = 0.5 cn.
solid = SUPERFISH calculation with face angle of 0° .
dashes= SUPERFISH calculation with face angle of 10° .

Fig.6 T (r)/T(0) of 432 MHz DTL, 3 MeV, bore radius = 0.5 cn.
solid = SUPERFISH calculation with face angle of 0° .
dashes= SUPERFISH calculation with face angle of 10° .



T /T(0)

Tr(Fk)

Illllllllllllllllll

RADIUS (cm)
- 3 -

3 7
- =
- =
\: Lt 1 1 l 1 L1 1 I i1 1 1 I 11 1 l:
0 0.1 02 03 04 0.5
| RADIUS (cm)
—l LI l LI L I LI I LT T l Tt LI :
: 1 , i1 11 l L1 11 I i1 1 1 I 11 1 I—
0.25 0.5 0.75 1 125 1.5
RADIUS (em)
:l L] I L L L] l VT I VT ] LI I)_
3 T
: re §
5 s .
» //, j
- & _
El/l/l (1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 L I 1 1 /] I;
0.1 0.2 0.3 0.4 0.5

32 t1H; DL

3 HMeT
— Syper{isl,

W)

X205 em

1296 MH; SCL

|50 MeTr
— Syperfish
- A ()
0:1.5 e~

“32 MHp DTL

2 MeT

Su yekﬁ.cL
-~ K1)



0.4

F}@,é

lllllllllllll[llllllll LI

Ilfll[.llllilllll
\
llllllljl'lllllllll

LI

Z

11 lllllllllllllllllllllll

0 025 05 075 1 1.25 15
.. RADIUS (cm)

E J l T I T T T 1 I T T T 1 l T |//| T

N / N

— I =

B / i

N 4 7

[ / —]

- / ]

C / i

N / -

— / ~

_ / i

. =T 1/1’1 1 I [ | I L1 I 11 1 1:

0 0.1 0.2 0.3 0.4 0.5

RADIUS (cm)

. T 1 lA l T T T 1 I | I I l T T T 1 | LI B .

E L1 l L1 |41 L1 | L1 I L1 1:

0 0.1 0.2 0.3 0.4 0.5

RADIUS (cm)
_-[’. P

1294 MHz 3|,

| SO Mev
-——S‘uperf?rl\

-=- o/

432 MHz DTL
SMeT

—_— Super-{.‘g[\
©=0°

~—~ S‘uy?b-[p‘sk
e=/0°

432 MH; DTL

3 MeT

— gqpe)wf.‘sl\.
e=0°

—~—=Superfis|,
&=10°



