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Abstract

The stabilization of a kicker is very significant to stabilize the beam orbit of the extracted beam, which needs a
precise orbit control for the ultra-low emittance beam. The thyratron switch of the kicker has a timing drift of the
response time, which come from the environment temperature change, the aging of the thyratron, etc.. To cure the
timing drift of the kicker pulse, a timing feedback system has been introduced for the trigger signal of the kicker.
The feedback system consists of an oscilloscope (TEK3054), digital delays (Hamamatsu C1097) and a control
computer. The kick timing of the kicker is stabilized from 10ns to less than 1ns by the feedback system.

X N—INNVADEA I T T 4 — KN T AT A

1. [FC&HIC

WEIED v T EOFEFE Y 7 CTloff-axis A
HRfThbTnWbd, off-axis A§HiL, »L A7
NUTHEEED AR —2 52T 7S XA
OFIZANTAF L, AFE—203—FE3 5[
AN THEERT L9189 5, HEzEFfoT
A ENE-AHE—LIZ, 7782 Z2DH
TRELIEERTAN, Yo7 a2 0
TWE>TROAF ETITIZF 7L, RIIA
VIHIEER o Tb BT H AITY 50, o
DAF FIEFBEIC AN E—LADFET D37 v
MZEERLULANNAGETHIN, K&V v
TDOT 7 THE AN, ILCOX B

VYT (BRCRY hr ) v TR

AFHE—AIZK L TRERT 7T A%E
DENH KRN Don-axis AR DO VBN B D,
on-axis A, AR L TWA E— A0z
X v BHEGEND B AR E— 20 AF 4 &
PoEicl, AELTWSE—2A LR UELEIC
T 5, ® v 7EMEGIX., ROBEREIE—LPKD
FTRERIZTAVERHD, DD, U
TONRCFRIBEEY RN BN StH TR
DDXy V7 EMGNPYLELRD, H%;mwm
HEX, BIOBEFRIE — A3 EE-721% 1T
7*&%%4%L%H%A/%%%/7?éb
ERHDH, TDH, Foh—idEmEtE Xy
TINIVADHE A VTN
ATFCEH SN TWA X v I —3EEE/ LA

ZE—LDZA I IS ELRLENH DD

FUBTEERLEETH> CHEEBET A RTIE
EORELMEC LV EERT D, SE/LE/ UL AD
AU ITNEHTSHEE—AHENETNT S1E

Ny T <,

! E-mail: takashi.naito@kek.jp

-731-

LETHDLLEND D,

BEILESNVABEETDL VA XL RERT,

BEhT A0 —AZEML CEHZIT-> T 5
E—LAFE=X|T %ﬁ%ﬁzé iﬁbta VA
DOANF, WO LEITO 20 EEE L AD
2 AT %ﬂﬁ{t*ﬂ“éb%b)&')éo

ATFZ e 7 ) 7O, B LF Y
#—I1%. CX1671 Thyratron% 2 Al 51| &) {E S+ C
25KV, 1IKAZ FAE ST 5, WP L 2FiL, #
FULE60ns, 300nsTh 5, @EL/ VAL 2 KOHE
HTHDIIZDOZA I T OEEIE — LITHET
HDH, 2AKDThyratronD % A 2 > 7 OEFH[E T
TRWEA., AR LEASALVAEBIZIFNEFN O
WEESTLEIRED, A4 I TOEEBITIE—
LADX v 7 BIZHEBEEET D, FFICED HL
X v 7 — T, 300ns?D /%L A I O flattop % 4 U
150nsf#fE > 3 N FEIFFER D H L 23 Thh T b
D, ZOF— RTIEL, BNV TFELE3IFEBDOAN
FIXIFENENARINVADSEDL BB Y SEBTFERD
Ty UMITIZH Y BER/SIVAL A I T RER
B,

ATFF v B —IZNV 2D R A I T &L,
BENET A ELT 4 LA Lo THIET DL A
FLAEEBALZ, ZOT7 4 — KXy 7 AF LD
WAL ST, NLADHX A7 OEHIT
vay hITEDODTU X —OHEBEETMZDLIENH
K-, F2, HAlT—H0ouaX o nb Yy Z—
Z/NEL D reservoir EBEE WS4 EY
TREL ol TOYATFAMIATFTCTFESINT

% ILCH dstrip-line kicker(Z b & 5 & T
»H5,

2. VATLEK
MIICHA I T T 40— KNy 7 VAT LD
2 ZK @ Thyratron|Z [ZHHN7122.8ns step



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

delayic ko CH A I v 7L S, Y TG
EnTh,

& Thyratron O % & % 4 > 1 A 22— 7 (TDS3045
5GSISNZ > THIE L., 2SIV ADNS EANY RO
WIHME S OF N A MIET 5 X 9 I1ZDigital DelaylZ
Yy hTD, ZOT7 40— Ry 7 FERETOE
KT HMIEEAMEL TWVWAH D, IEERRIX
10ORRERELD-LVTHDH, BEOWUEIL 1 Hz

THY ., WEMIZ1TOEFEMELTHENL TS,

Fvm A a—7 ORFRFEE IZ~400psTH 0 . FH
BT &V ~100ps 2 WA FF 3k 5, Wy RS EE 1% ik o
HRICA v u 23— ORI E X Y Thyratron D ¥
ATy E—RREL, HIBREIN S, Digital
Delayi. #/1N30psA 7 v 7 T K32nsE TD X E
DA[RETH D, )

amamatad

28nssep  C1097
Dalay Digital Delay  Thyraron Switch

— kicker

. =
[»] L'-‘~ Load

R Use

Kicker
Trigger

Scope(TDS3054)
SGsaniplels

]

Trg | ch2 chl

RS232C

Control Computer

Feedivok syafan

X 1
3. BEHE

2127 4 — KNy 7 offOFH EonDLHED
X v = IV ADWEIE A", FB off Tl Thyratron
DAL FEA IV THRTND LNV ZAOIIRD
KE OB v 25, FB onTIZAA v F XA 2
/7%@1? ﬁé@é k#ﬁ%é@f2o@

A= KRNy TV AT A

FB off
B4 2  Thyratron EREEDO X A I 7Tk
ApEA

FB on

-732-

SNIVADETE, WEENS—F L TWDHETHD
HS’ﬁHM’EMﬁ%f%LkEAQL%@
BRrERT, ROWMEBETCHERIREMTHDH, =
OBTIX, 74— KNy 7 OFEAT v 713250ps
THV ., HWEN20nsT 1TV 5 RFIZHKI400%0 T H
Eﬁfﬁ WZEIE L, 2 LB EE 2 — BB 72 5
INZHIE LTV DR T34 5

Timig FeedBack(0.25ns Step, 10 data)
32

8

E%&&
4 TEE i —e— Measurement{ns) 30
2, % vt [
E, 0 N @{{ ! Lué % ! x"l- & 28 [w]
= “% i R A i B~
[«5) & 2
= g <
o) w
R T o
o Q?& =
=-8 ) S
[ 2
ol
12 ?ﬂ({"’
P
-16 20
0 100 200 300 400 500 600 700 800
Time(sec)

K3 : 74— Ry OBRERM

31 AR AT A& - T-reservoir &L D FHEK

4 a,bicH 6 RERIOWPEEE 7 4 — RNy 7 O
REMOEALERT, ¥ A4 IV TOYEEIT2 S
@ Thyratron T = {2/ 7241 TV % A3 Thyratron2 O ]
EHIFy =y hTEOEHIREL, 74 —F
Ny 7 DB RLEEICIR>TND, AT
Uy A —DKE IX, Thyratronl 23 +/-1ns72 DI %F
L T, Thyratron2/E-2ns~+7nsf2 & & TIL2 > T 5,
T AUlZreservoird 3 i il L VAR WD IT Z A
Iy Z=RRELRoTVD HOLHERI S
%, Thyratron2 Dreservoirfg [T % . 4. 20V 5 4. 24V
FCETDE, Hb4c,dDEICEDH- 2,
Thyratron2 D % A X 7' Z —|L Thyratronl & ¥

O LREVDNIZIERBREE TSI THHENH
K7, —M%IZThyratron Dreservoirds = D FIEIT, 2

v Aa—TOEREOREL LN biThoh
DB, TORICAVAT LAEZFHTLIEICLVE
[ D 2 By DO REF 7> B reservoir FB £ D fr id B & -
D ENRHKRD,

T, T4 — Ry 7 OBROEE N5 HATFD
XN —VAT LTI NI TEA I 7 OEE
2 > O Thyratron T[A] CHHF TiX7Z2 < & LAt
G E#T 5 kﬁ#oto;ﬂi PFLIZ £ %
BHEEIZ—2DED —HFBBR NI TT DL
f’ﬂﬁ#}‘)ﬁ‘ﬁ‘éﬁﬁ HEEN TR TWNBT
bf)ﬂié%ﬂi%/}"y?’“ﬁ‘é/}’/f VI DIEL 7e B
FIZHDHTHTHD EEbS,



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

Kicker Feedback20070720-Thyratron1

26
o 6
) —a -DelaySetThy! I
= 24 o
& &
4 ]
£ %
o @
g 22 a
K3 = 2
g - : = &
; 2
= : : : 0
0
18
i | —o—measurement(thy1) I
2 i N N
500 1000 1500 2000 2500
Time(x10sec)
4 a : Thyratron 1
Kikcer Feedback20070723-Thyratron1
4 24
3 22
w2 | —&— DelaySetThy1(ns) I —_—
£ i jwj
E e TIRER
. D
ey
= D
= @
$ O 16 35
= 2
3] P
P=a | 14 =
= H =
2 P—— e
g 28 | —e— Measurement(Thy1) I_ 12
3 10
-4 8
400 800 1200 1600 2000
Time(x10sec)

4 ¢ : Thyratron 1

4. Strip-line kicker~®mIJFH

ATFTiL. ILCH =% v I — D prototype & L T
strip—line kickerx 2= MEAH L/Z% v I —
TE—2WMY M LERZITO FEZFHBEL TWHHN
B ZOERRTHEASNDI0VEERR A v F b
EFMEGE CIXRE RY 7 MED7ZDIZ /L A X
A IVITVREETAHZENHE S TWDB, strip-
line kicker TIZ SV AD K A I v 7 % 200psLA T
DIFEETEDLEDILERHY, 2=y MIflib
N2 4BDIKVEEEZA v F ORI HITAD A
TAEEATAHTETHD, KVATATEHEA
RV E =D ORI EORIEE TIEED
ol XA I TV X —D/NEIpYEk
AA > FTIE100psLL T ORERIAE N KB HK D
D EWFIND,

5. £&H
FoH—IWZEAI T T 4 — Ry 7 BEAT
HZEIZEST, Fo =NV ADEA I TD
EENIK+H-InsD Y v Z—LITFIZT 25 Z &3k,
F72, UL RHE A I T ORITE D B reservoirdE £ D
EEZRD D EIHEKLIFEIC ST, 20O

-733-

Kicker Feedback20070720-Thyratron2

T 24
6 —a -Delaysmhgzl
22
o ® 2
&
& : o
é‘ 42 §
: G
-
8 2 a
g a
g =
£ 118 %
=
8 5
2 0 AsE
2 % BoR 2
—o— measurement(thy2) I | i
500 1000 1500 2000 2500
Time(x10sec)
4b : Thyratron 2
Kicker Feedback20070723-Thyratron2
4 22
3 20
s —e— Measurement{Thy2) I
2 - 18
({l:'J f i o
& : jw]
= 16 &
= %
$ 0 14 @
[ =
= =
o <
5 12 ®
2] >
3 2
s -2 ; 10
—&8— DelaySetThy2(ns) I
-3 8
-4 6
400 800 1200 1600 2000
Time(x10sec)

4 d : Thyratron 2

T4 — Ko7, ATFAR BD HLF v I —
B ASNLZEWCEELTWS, 7=, strip—
line kickerDEERIZHE AT AT LA EEAT B TIE
Th b,

6. B/iEE

R AT AOBIRITILCEPEILRARO—&RE L
THEDLNLTWEHLOT, FrHEE#HEEL TFIW
F LA ERE, ek, EEER, e
ILCHEME R R ICR#E L £9, £7/-. EBRICH AL
TWEEEFE LEEATRFZ L —7 0O 2 I E#WT-
LET,

SEXH

[1] M. N. Nguyen and J. Krzaszczak, “TRIP REPORT FOR
THE INSTALLATION AND COMMISSION OF THE
DOUBLE EXTRACTION-KICKER SYSTEM AT KEK”,
ATF report 06-04

[2] T. Naito et al., “Installation and measurement of the ATF
Injection Kicker”, Proceedings of the 11th Sym. on Acc.
Tec. and Sci., Hyogo, 1997

[3] T. Naito et al., “%5 S EIMMERFIFEIREE"
Proceedings of the 3rd Annual Meeting of Particle
Accelerator Society in Japan, Sendai, Aug. 2-4, 2006



