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ACOL EJECTION KICKER MAGNET PROPOSALS

K.D. Metzmacher, L. Sermeus

Straight sections 35 and 50 are foreseen for ACOL ejection kickers.

Full use of the available straight section length, rise time requirement
and a maximum available magnet current of 5200 A lead to a design of two
(different) magnet modules per straight section. Each of the four open C-core
aperture, transmission line type magnets is excited by its dedicated cable PFN

generator and works in a short-circuited mode.

Any three out of the four installed modules will provide the required
deflection angle of ¢ = 10 mrad at their maximum operating voltage of 80 kV.

At present, discussions are held to decide whether centre orbit or off

momentum orbit ejection is the optimum solution.

Whereas the kicker wvacuum tanks will be almost identical (i.e. ¢ =
1100 mm, L ~ 1400 mm, see figures 1, 2 and 3), the contenance will be quite

different.

In table I we give the respective data for the magnets proposed for centre
orbit and 3% off momentum ejection.

Basically, the centre orbit ejection requires a wide magnet aperture to

clear the 240 n injected beam. This has two main implications.

Firstly, the magnet inductance per unit length is high. With a choice of
only two magnets per tank the individual magnetic field rise time will be
long. Such that a kick of ~ 2,5% will be given to the last particles
preceding ejection and ~ 97,5% to those to be ejected first. Needless to
say, there is no margin for timing errors or switch jitter. (Of course a
shorter magnet will be "faster", but will not provide enough kick).



Secondly, the amount of ferrite needed for the magnetic circuit is very

large. About 450 kp of ferrite/vacuum tank would be required.

In comparison, for a 2,5 to 3% off momentum orbit ejection the beam to be
ejected will be more or less aligned with the edge of the 240 = beam, thus
no special aperture provisions have to be made for the injected beam. The
magnet aperture will be only as wide as required by the good field region and
then be much narrower. Therefore, the amount of magnetic material needed is
less than half, about 213 kp of ferrite per tank. For off momentum orbit
ejection the saving of purchase cost for ferrite is estimated to be a total of

between 250 and 280 KFS.

Also, the 1less inductive magnet is sufficiently fast, there will be
enough margin for jitter etc. Further, the vacuum pumping speed required to

outgas the ferrite volume will consequently be reduced.

In conclusion, from the kicker team's point of view, an off momentum
orbit ejection is highly desirable. There is design margin concerning the
good field region and rise time. The magnets are considerably 1lighter,
require fewer vacuum pumps and the saving on ferrite purchase will be

exceeding 250 KFS.



+ or - 3%

Centre orbit ejection

Data Unit off momentum ejection

Magnet 1 Magnet 2 Magnet 1 Magnet 2
W mm 140 130 250 250
Weff mm 180 170 241 241
h mm 88 102 88 102
n cells 24 24 24 24
leff mm 600 600 600 600
L uH 1,54 1,26 2,064 1,78
Zy Q 15 15 15 15
PFN kv 80 80 80 80
I A 5200 5200 5200 5200
fBdl G.m 445,5 384,4 445,5 384,4
) mrad 3,736 3,22 3,736 3,22
C pPF 6854 5585 9177 7918
T ns 103 83,8 137,7 118,8
TT ns 210 172 280 242
Ba G 743 641 743 641
W mm 85 70 115 100
Vf/cell cm? 946 732 1903 1637
Ve cm? 23636 18293 47579 40920
Cost FS (3 FS/cm®)| 70908 54879 142737 122760
Weight (fer.) | Kp 123 95 247 213
A Kick % > 99 > 99 < 95 v 99
Distribution :
AQOL List

BT Scientific Staff
KM Section/BT Group

G. Betty
E. Boltezar
P. Riboni




3 ey HEed i yE{ 25541 FRESS bheat fours 4 T ferss i & SFERE sa0od SSury Cysty fake
e :
ot : H i T
r gd b 8, T r i1 sairiln
ne T T as e
sacatitael 1 T
5 T 3 t
51 fResd fybet s } et aell Ih 7 T
i T SHECNE : T
+ : for=s 1
1 et T 1 it 2
: : i ;T ey Bttty % I HT = i
B > = - T oy5ny . :
£ H ¥ Tt HirHirr 1ot coat S T
¥ i 1113 CH
iy Hrid b s 3
HIL 1 T IOt - 1 it
d H T : i T
382 o5 : af ffetieed] 161 H [ Esng sasss el T $21 800 Ty es
- = = T
: 3 h Be3st T rt : [Ere sorrs SReE Shubs 213 T =i
! prastas e i il HHnrl =
B pe TR T T peeoe SIS pis 04 14T 1
LT h PO HEROR A1 < 38 SRRSE S e 5 s +
peiegse ST 253
e P Y
at i
SEEs s = 2o
=3 : 3 RS Sanns 404 -] T IS Seaes
T T +
T 7 ESIPt Ixeeeses oo :
i fiH HEtP el 7 BIREst
- - o3es T 3 = : 3
T I oo I
Rl o : T £
T T i
1 2 530
bt g H B0 333 s 2ont gy ot fdl £ 1=
foter poges esmpoyss ppTREe ==t e T ™ T
: : Eses! -} :: £ : £ 25 HEES :
: t ot 5 2
- thpus sngag il as o 123ee .
: gs oot X s =:|: I 2 ! =
N b 3 ja Sen=d heodood #5] R -
i LTI - B4 N Sy ! T 1 S =] z T a ¢
d=nsge . EE : SR }
1
sserayys: (eye I s sess? passnans : = s 7
o =t S T T . ] e JeE o 330 7 T ¥ :
T :
frrede s fed = T =gk —H-t:3 i
5= BN o e phiss i :
i 1 ] Hes b i t 1 faas
: HiHD
[SEEeees Res S330S 1353834 f3ote Tea = e spmas ) e pon
: : < 1 ¥ i + i f t
THIT T 3 ] gt o T A
R330ITeIeH TS 7 o
1 s : 1 : ; =
i i i =4 H i A5 et THE
| S I : 14t 3, 358 Suagi 1725 HHE
o 084 L }9 by T I I ) i B2 " ns |
¢ T T
: £if : : = 7 i T I
T R >
oS IEEEsnLiassesssisseiioin T I T TR + z: b 2 H T T
St E H i T s i * } : : F
Jiaazse: e B ¥ 5 :
T T T t T THT T .
t Fqsassess 150} ¥ t 2] |32z : T 5 B t Ty T
. . e 3 & i
et At 32z s T [ass: I T 3 T
T T f
: ¥ 233 $3a5e F9enes] [Sasagese: > BE; : ; Im S
e i 32388 pads (uted shedi sesgs daass fo00y a0l : Ry : £
=2 £
T Jass : ; T x T
P 1 Hit St " T ISa50: r T 7 F
! P Ssfinsimemanaeny: - i frort : 4 : ot
T F=
T Jrees s e T + T 1 7
: - - : £ T
: L tH i !
i1 = T - -
L 25ge 2 " . IS —f i s & ohud PR eTe iy re L pas
IR T : yad e
J33; T T T | + TR T e T R T 1 8357 s : aes
B T T B533ssssssnssesrast sy svasy 2e3dssts EoEheaHE £ 1888 15s! : AT T t t T
Bty T H T + Hrih HHH Ht HE + ’ : :
T ——— S R R R I T = = =T
- 1 : I )
s HX: i s t T
T T X T T et saaaats it : ;: T ;
I Py i HH : (p2s T £21 ia8 b i by T
1 t T : + 3¢ | } ; P 2
T T ~ = T T T : -
T TR EI Teett [T FIS T By T
I X z = v a1 -
et Fesateas she1 1 S : A } :
rete e NG s ot T T
S + =
T T T I8 F B T
1 :
Sass 5y 1t i i
t T s
T T : T
feH - iy - 1fir : } T
1 I rous T b 4 L 3 ,
i T T H s F
;: 1T THT P P :
b 5 1t i ¥ :
T + T ¥ Tty : R R 5 5 7 AT
éa ret T Tpead T > 4
T T HH 1 + ; } ; Is s
P HI T 1 t : L
t : ; t
: T t ¥ 1 T T T T




T CTIEIEENT] I20Is SERR ErTeT TS
Teesk ot b5 04
i Y
T *
1k
Len
.
NS
~
IO
fitH :
T iy
HiH i
i 1
it T Hiie
i iF fhet 48
S Sesde 18t H
4 ik i
o Sl TH
: : 32 e
i ! SEbi P
3 ] :s L 3
+ T
S trtt et b Rt 11
i RS :
! P A S
TR ik
i I3
T
T
5 & : 331 Fepeiatass
, H H agasgs + :
b tesasas i3v; Srei et
JEes spsst j o sones
il T
I H T 1 pEst] S3883 fapes
t RS T
T ; b :
LT 138 geu 2% SPeas fhges seeas
+ T
5 RI3iien
f b3 sote] gabys saeet
s T = T
Iypeastesariplar seeastony 2 =15 i
HEin D T T SH o -
Thirt piediseiss sesteistsetet: T Iir
; N — = Tt
B % [isessstiet tisl fREsct ist by rasy T
H s T -
5a3e2H : 1 e
=1 T T
3 ¥ t S
| T H
w2 < N B
Eandey . BN ft Hi
. H
g [ 1358 jote TH T T
8¢ 104 I 1 117
T e 3 ol 1 ' 1
] b pol s 17 1 pui
t H T : : :
jarati i8I H
3 335 :
T T
: it pissasess
STtaakTTs el : e g T : :
3 Bt Sesreppe 3 fus L et 15 t B : +
f ¥ =
T t : HHH : b 15 T s T It +
: 5 i i i
o~ . Ty .’ . :
Shs & & L1
jassas: E T a8 : 2 L t L e
¥ }’ 191 1} i e [ I I T T T
: H A Eres H : I HE 7
! the I T t :
e sazeass T T
T Tht G T : T £ T T e
o T TR i T T T
j3sithe [aaafient pusbasgbunsnisi T petas e
: P AT : 1 it :
ey paey e T 5533 15 fevaansa: = =
sows SoUT] FRLEY SRS pEo: - ¥ T
: 335833533 HEE : :
astasssien: s i jsmiainsatan esS3s:
: S:3iiiei iy i 7 Hreo t : messaasass:
R 1252 S T 7 FEsie: :
T T ¢ B : :
4 T T T 1 r I 1 - kS B S, & Tuot & el e - +
T I1 1 1 e I3 5! T T T ps ranan T T =
T {ne pages b=t T b ik matisass S531 s et AR EEnEaws naus H T Hr T resasuss sopaysae:
A oo : t ; B : : : : ; e Essi i e e L aey
S res o tEeiaey i : t HHEHH t i 1 : : : aasass! P
2551 ja81aiens sresateane vone: T 2 t " i t
T ;s : ; } T +
e T =i t T T
T I I T3 I3
jIasss - =
e o EanTee seassaes: i 1 T smnEnmn
1 i T t & ! P TR T T
¥ P t ¥ : HH
: r : T
T t t
T T T ; T T T oy
as2aTIgt Tt 2333 Fe5g2 pis lats = =
S i Tt H 1 1Tt
7 T 1
Tt + } - } : it i : s t
T e Ssasetsss [3=d fpeat sieay oidi 1 seaenss T : Tt I T eaa anast s
o T t ; T
T : t >
T :
T e sats T T
e T Tt t T
:
T 23 gase: = T
i t T hory
1 jameas I s by R 1t + T+ T H it s T
T i 1 : : : PSR Eer
sSisiesiitaisTEieneses: ! : + T :
T 1 : 1 F T i
b3 s 3 B : T : it : T
=l B : T =
;: : e i
2 t
foass bresy & : =
T H T 1
Jetistad PRt e pagae ;" T
T
T by 37e: 2 E7272 oyes tevet 17e2e 1ot oo
3 1 + i jad : ey T fooss Aibas sovae




T T. ;3 11 LII0T SRes SRa sy
Resss T o 3 5 ST =
THHT 1+ F6% SRBNN 58 584 Sun i T 113t s pat 1844 SRR gRa s
jies s t peesaanss iy Se8I pas
2423 saus: t T B s
nby T T
t fgeessons
B3y aay Y e 8
e = ek pods s f +
fasseia i s sas: I 1
jhe gress Shistiga: 5 H 3
At s = PESTEY) FETIESTES! § IY SReEs bes:
\ X
\ : T
\: \: i S EIBSR taewe
o 7] N s N
b, S /
1 N 1
T
b §gases paees : T
e povay ey bes 123 i .
s
T
N \ ST, L
T o BEEoes o0 e mmy oy X X
; Nihin e Y
el P :
2858 = Tkt ; i
1 b T by in
T i : o f
HH i sees: jssea 1 I
it f Tpae: e pas: T s pas
o Bea"d T 3 =3
T 1! i 1T 1 M N
Iseaase o T i 1 z : i i
1 TrHTHT : {2222
: B o —Ht Bt §8 E0Se Aeres heugesoene EAISSRasE] phose Spehy T JESn SSEEE EpE] :
T i B2t 61 T T bt
TaEsces T : T i T : =
e et Fat I T st o1y ;: ~ T = T pemes pyuee
: i T dos ; : for B
s i T rass I 1
3523 38] T ek * + AT : - T IS aseass: T
: : HET : TH +
T T : HeH t T pas - THEHT T i} : Tt
T I35 st eeld T 52 sae: T
: . t T . : ik
: T 1t : :
i Tt = : T T T : o e T i t T
jEasesass ; 3 ; + :
T x beE s ; T i T THR T T jrses seenuast 1 i
T : : T t HH T
1 : : T I %e3ass3passuses T
t 1
T
7 ” z t T
+ 358 i : f sasee rap: T , : i T
T T + = T ;
T : Tt o roe i Seass : : 55 sos T : Fr
H Faesss: T 1 > 1 : : T t :
o T T 74 T
e T =1 T F : x T
T : 7 ¥ Tl 7
T i35 : T 1
T T P - ~
T T 7 ; T 5
b : :
7 L 1
Sl HH f ; : i T
A e I i 1
£ THH : Hr
e T + t T =rHr
T } : : t t
:
f T = (
T T : T : > T T
i T T THTHTLT F : +
: + 7 HH
T : :
1 T
+ ; :
+ T T : T : T
¢ :
T = e e s oy T4
T r'e 7
T
T T T T T T e
HHH ¥ t +
T } : i t T
i + t T
b 1552 &3 T t 1
- 3 T ——
T T 1T :
T aSasss: f T
F HEHE ¥ 5 T = : e
T + T ; : : as T
T > - > eerdby s BT TeH = :
Frtly : . T + T
auu iwne ol s 1t 3 e +
: ; aaa b + T
: T T it T : T
: i z T T
t T : T e
T : , +
t It :: E
by > jnos T % RO pps ¥y T
1 josst bie :
> T : :
T T 1 I T ; T T I ToL
1 Eig3sancs sues T : + : 1 HH , E it
HHE 253 sous i jase T Tah 1 i T T
T 7
T 45 T :
TR - RSN i ; Pt "; 1 o o - 1 T T
ek 5 1T o ! : + Tt i t ot ;
: T : * T T T . Tt s
T rees nrE : e i i =i +
Tt ; 7 T ¥
H : T
Sotey s5os Tt 7 £ ; : H I
1 T ! T T Hist
H T T T 7 T
Hr T T ST t T T ; T
£ s HEt 3 : 5 + t H
i3 8as34 us T 1 Sy ProRe b isuas 1T T i 1 rrf} HIT Tt
T P 1 T I i 5 1 i t i T e . §aa B3¢
b : ! ¥ + phas HHTH t
3 + Saees seaas
ey T et s renms s2a: + HET T i sasessss
sasatsate 52 S04t javs sraat 5y lt R Py setat suss T :
e v




