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1.1 Gun Main Characteristics

| Front-Side (EM for

acceleration)

Characteristic Value

Generation 5.1
Cell Number 1.6

Back-Side (Cathode

and holders) Frequency 1.3 GHz-L Band

Type (Material-Wave) NC-SW
Operation Mode s
Max Input Power 8 MW
Wave Guide Coaxial-WR650

—



1.2 New Structure-Back Side Geometry

RF Breakdown

Many circular/elliptic
windings of 0.25mm
thickness




1.2 New Structure-Back Side Geometry

Back Side-Geometry
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1.2 New Structure-Back Side Geometry

Parameter Value Parameter Value Parameter Value Parameter Value
iy 1.0 Ja 0.1 ky 1.62 wy 0.2
i) 1.04 Js 2.0 q1 8 wy 1.0
i3 0.5 Je 0.29 q 0.3 W3 1.56
iy 0.1 j7 0.95 s 2.0 Wy 0.8
is 2.0 js 0.3 44 3.45 W 2.70
i 0.3 Jo 1.52 qs 0.2 We 0.96
iy 1.44 10 0.05 e 0.16 wo 0.2
ig 0.3 j11 0.975 q- 0.828 Weg 2.7
iq 1.8 iz 0.975 ds 0.25 Wo 3.52
i10 0.1 ky 3.3 do 1.36 a 37
i1q 1.3 k, 2.0 d10 1.02 a; 30
i1 1.3 ks 2.71 q11 1.0 as 26
1 1.0 k, 3.49 12 1.49 ay 27.9
J2 0.68 ks 1.75 Q13 0.125 aw 1.31




1.2 New Structure-Back Side Geometry

Critical Points from EM View
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2.1 Spring-Simplified Model

Ellipse + Circle

C Elliptical Loop

Y A

<




2.2 Spring-Realistic Model

T
X1[tt ] := axCos[ttx —];
180

T
» Y1[tt ] := bein[ttx —];
1860

Z1[tt ] :=0.0;

Spring Center
! X
-2
Spring Axis
o,
w ] bid bid
Jas X2[tt , BB ] 1=X1[tt] xCos[,ﬁ’ﬂx —] _z7a[tt] xSin[ﬂﬂx —];
15 180 180
1% Y2[tt_, A ] t=Y1[tt];
1 os n n
] Z2[tt , B8 ] 1= X1[tt] xSin[ﬂﬂx —] +Z1[EE] xCos[,é’ﬂx —];
180 180

Spring Center
Spring Axis L Ly




2.2 Spring-Realistic Model

<2 tt
\‘ - | e[tt ] 1= —xaj;
{ At

2 | X3[tt_, A8 ] i=X2[tt, ﬂ/s‘]xCos[e[tt]xi]-zz[tt, ﬁﬁ]xsin[s[tt]xi];
» ; 2z » 180 180

V3[tt_, B4 ] i=v2[tt, AR
Z3[tt , B4 ] :=X2[tt, 8] xSin[e[tt] xl] +Z2[tt, AF] xCos[e[tt] x i];
180 180

Spring Center

) ot @ = 360

Spring Axis At =n x 360

Xa[tt_, B85 ] :=X3[tt, GF] +eros[6[tt] xi];
180

Ya[tt , 55 ] :=Y3[tt, BF] +0;

za[tt , BB ] 1=Z3[tt, BA] +rxSin[6[tt] xi];
180

Spring Center

Spring Axis




2.3 Cases under Studies

Winding Thickness — 0.25mm

180w..0.

029mm

[}




3.1 RF Simulations-90 Windings

10.5¢ | ‘ ; ' - | Simplified
10.0f
9.5f
"E9.0! :
E, :
st # ;
8.0f :
7.50
7.0k ‘ ; . £
=8 -6 -4 -2 0
Z [mm]
B

00891 02079 03267 04455 05643 06831 08019 0.9207

Very Different

o+ 5
V50 SRR DRI BRSSO IPENSTNE e

-8 6 -4 -2
Z [mm]
I

Realistic 0.0891 02079 03267 04455 05643 06831 08019 0.9207




3.1 RF Simulations-90 Windings

0.16} Simplified

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Point

0.16- Realistic

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Point

More or Less Similar




3.1 RF Simulations-90 Windings

P . Simplified
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3.2 RF Simulations-120 Windings

10.5¢ I
10.0¢
9.5¢
E 9.0F
90 Windings |™°%°
8.0F
7.51
7.0t n n

8 - -2 0

[
6 4
Z [mm]
I

0.0891 0.2079 0.3267 0.4455 0.5643 0.6831 0.8019 0.9207

10.5F ‘ ‘ ‘
10.0
9.50
E 9.0
£ o
120 Windings |>®°: ®
8.0-
7.5¢
7.00. : : :
- 6 _4

8 - -2 0

Better
Screening at

Contact Points

Z [mm]
B

0.0891 0.2079 03267 04455 05643 06831 08019 09207

—




3.2 RF Simulations-120 Windings

90 Windings

045

“.l 120 Windings

\

)

1

\
0.35 \
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3.3 RF Simulations-150 Windings

90 Windings

o} 3
Vi R DR SRR MR R

-8 -6 -4 -2

Z [mm]
I

0.0891 0.2079 0.3267 0.4455 0.5643 0.6831 0.8019 0.9207

Much More
Screening at
Contact Points

150 Windings

-8 -6 -4
Z [mm]
I |

0.0891 0.2079 0.3267 0.4455 0.5643 OA6’831 0.8019  0.9207




3.3 RF Simulations-150 Windings

90 Windings

150 Windings




Thanks for Attention




