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Abstract

A high-voltage pulse deflector cuts out a single bunch beam of 1 ns from a long beam pulse of more than 2 us
generated with a single crystal thermionic gun at the SCSS test accelerator. In order to realize a stable EUV laser, we
should precisely control the deflector gate timing, which determines a beam arrival time at a 238-MHz pre-buncher
cavity. Unfortunately, the deflector timing system was not enough for our requirement in an early stage, because the
gate timing drifted due to a temperature change of a timing module. In addition, machine operators of the accelerator
often manually had to tune the gate timing for the stable machine operation. To ameliorate this situation, we improved
the timing monitor system of the high-voltage pulse passing through the deflector strip line. The detail of the
improvements were exchanging an IC in a level converter module to improve a temperature coefficient and replacing a
manual delay line with a remote control one. We also introduced a PID control system using the remote control delay
line to automatically stabilize the timing. At the result, the stability of the EUV laser is not affected by the deflector gate
timing anymore.

SCSSHBRMEER KT DEUV L —F —Z DT DEFEENSVAT 4 7
VI E—DEA I TR

1. LI TIETITo TV, ZThITEEEDAHERKRE <
hk = - a SVIN | S
SCSSFABR MM Tldk, HiflidhCeBsZ 1 Y — FIZ fgf;%ggggﬁﬁiﬁﬁggﬁfi‘igé
AN ARET AL DUSEDE S E- L% w3 2 n b ico0THET S O
%%iﬂwz?47v7&%§?0ﬁ¢:kf\ ) ’
InstE DENR L F Z2 AL LB XU F Ol % — — . _
BT 5 b1 EE 7 Y Kb s, 20 TAILII—DILILTRECN
ZHUTHAER S V) — RCRELEY—ARETE—2 & COMER
DEZI v H L AEBMRIFETCLE), KI v & . R
2D PR 57200, SCSSTIRHE /Y » 21 TAT VI I—=DIA IV T ROBE
FORDVIZASVAT 47 Lo 2 —EHA LT, KU, 47V 7 4—H R A—[ElEZDE
747 L7 Z—IDCIRMEM A, £I150mmD1I% =2 — o 25 AR A T4, CESF O3S
DAY T T7A &M, TLTaY A=F—TH o258 - BN L7METH- T, YHITEN -
LS AL, EEREEE SV AZBICEINT 22 LT v ochsd, 9. MERAEKDO N H—DIt & 7
TORTEFE—LERVRL, AU A—=F—TIC <2 — Y H—%, SCSSTHIR L7 =Bk
WHSELHLDOTHD, 2V A—F =2l LT s 25 ARISTIOMHZEEI R U H—IBEr =
B — A[J238MHz T 7 =T = JZEASAH L (TDUYE BV CRIET 52 TDUH ) 032 IE 134 2ns
WERPR E— AEMENIRD OGN D, E—AEOVI manc, S5IC< BT 7-0ICKICT L
FTHAIVTIZEHNRHD L NoTFT v TOME 50 NS, b Tl L 2E— 2 —EH O
LHIEOES = ADOJMNRRRS>TIDOT, {0 THAHMN, L% F A JE 0T Bk s
LSRR, TADBEFE—LAHEOY =7 BT, Z0%, LoULERECTDUR O
MEDOEI v F ALY =7 EFIIEODENAEL  LVPECL % Kentech i & i 15 % /T~ <L % —PBG1/S %
Do ZODTZDRAEHIIREUV L —F—=FIRPANLIEL 215 (113 20-10V L~ ~LH LT 26 & E
RoOTLEI, IROET 4 7L IE—DF =M [E, 0L 2090 A% IE433kV, #§2ns, 7SV AN
AIVTIHICLETH D Z L NEERIN D, LR EER200ps TH D, A DY v T T A 2 E @
BN ER D B — MEER AP L TLOR, FRZE Lz d, 7o i—F —CHE SR 5
BOHBIEICREORELORBRT A 717 {2 hov®r T —~EL. 4202 T T
H—DAA IV TRICKE BN, B MEETH =L s,
BEIC7 > T\, F7-20X A I v 7 OfIEIR, 3
B OB E N TET b e R — R ON AR 2 B )

-533-



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)

. Ethernet
Workstation
HP Linux Master Trigger Motor Controller
Signal Advanet Advme2005
POE Linux Box * v
GPIB Interface
8ch Trigger
GPIB Delay Unit Connector Box
A MDT Advanet E-046
Time Interval 4—' *
Counter v
SRS SR620 |y ;
N][)oeioary ]ﬁlI;’: Stepping Motor
Candox - Driver
: < Melsec Type IS
Oscilloscope - CDX-ATIO003
50 ohm load

Y

LVPECL to 0-10V

Level converter f‘ﬁi)’%?@ﬁ -
* MU 7R
60dB HV Fast Pulser
Attenuator Kentech PBG1/S
I:I Width=1ns

Electron Beam
Width=2us

\,ﬂ -

Collimator

=

Beam Deflector
with Bending Magnet

K1 :747V27%—HMN)H—EKLZDE
=2 — AT AORERR

\ \
a0 \ \ \
-20 0 20 40

120

100

—@—
80

60

Lasing Intensity (a.u.)

Deflector Timing (ps)

X2 :7 47V X —8EROE=% —fi L
L ——55 FE o %

22 ZTNETOMER

K227 ¢ 7 V7 ¥ —@ifERE O =% —fH &
EUVL —H—i8E DR EZ RS, bo b bENH
MoleZA IV TREEZOpsE L, £-EDKED
MEAZ100E Lz, =7 — X 1 {EHERETH D,
20psZ kT D&, L—HF—FIRMEN > 3 v Mgl
RESEBLIZY, FHRENS TR0V LTLE
FZ ENbMS, MBEIL, 238MHzY 7 Nn—F = v
7B H~SOE—ABIZEMAHENA R 7 ML TLED Z
LThole, FHMOPEDHRR, 774 A b v
Xr 7V —OREEICEIY, T 7L 72 —0H)
ETHHAIVITREHLTNDEL LN ERD
moT, BICRR=2 A I TG ETRT-L 2 A

N

L~ L 75 #a 55 0D VB ZE I 5 0D 9L FE AR AF M 3 198ps,°C
EREL, FFITART ORI Cia B KR I W
TWABIC, 7T4LS06DEEN K E W Enbiro T,
F7- KU 7 FEMIET D 72 DI FENFIFHIREE 2T
OHLNTWNBI9A T T IV OREEZRITZE, &5
W27 v 7NIEENBIIZ TR CTREEIZRD L
LRIETH -7,

BIRT A N— R =7 O L%, DA
T AEROBERFEIL, 40ps, CL/hE Lotz
L LZENTHT v 7 NIREITRKT2LCEEDH
TR H BT, ZA I T OFKEL TlZ, L—
P—RIRZMERFTE R, LX< oI, Eis
BNEIR E T A I v Ve — iR L,
MOFENTHIE L Tz, BEBICHIET 5 OILER
BOAMNRKEL, ZITRITINVERY 7 v2A4 L
o TLE-TUV,

3. EHERDIMH & BEBHIE

3.1 B ER O]

PLENS, WICTF 4 7V 22— A7 DAL
HE=ZH—TEDHEICTHZ L, BEGEORELE
b FEZ /NS5 2 8, £ L CIEMR CREAC 2
MEEAREHKD L IICT D ENMEICR-T,
FLTHREMIZIE., ENTHLEDI XA IV TOEH)
. 74— KRRy CHICBEBTHET S Z L& H
=i RN Nl DY e

FPT4 T VI H—HA I TOEE T =H —
T 572D, /NE Y Mps, OfREE25ps T 5 ¥ A
LA B2 =X)L h 7 X — (Stanford Research
System flSR620) X E L 7=, ZHICTF 4 7 L7
H—ORLTCEEE=X—[G5 L. TDUDHITF ¥
VRIS DBIEEEE AN L, D255 OREH
ERMET S, 7 —ZIIGPIBRRH THIZTFT — & ~—
ANIET D Z LT LT, LUV AHRERITT4LS06%
FEH 7R TAFOA~E 45 2 L ¢, HRKOEERFEN
1326ps,/ CleREL{HWE LT, T4 LA T4 U103,
I JIE i JH i K2ns, 0 fiEBEIps TH D . 3D /3L A
£ — & —ER# O Candox #.CDX-ATI003 ~Z5 5 L 7=,
NIV AE—H—|IVMEE® — X% 2 b —3F
(Advanetfi Advme2005) THIHEId 5,

32 FNTHE- - EE o B B8 E

FUTVIR—EA IV TDE=F—ER—TEIC
RHE I, T a4 LA TA L OBRER 2 H B8 E
T HPIDT 1 7T AEAERR LTz, Z ORERERRKIX %
31277, PIDHIE O AR TR THREN LY,

1 de

MV ZKP(e-l_F,jedt-l_TDE)

ZZ T, Mv:PIDHIEIM . e WA (BHEME—H
TEfE)  Kp: B A > T BEOEERL Tp @ $84y
R CTH D, ZIITROFHEZ M Z THER L TV 5D,
®  HIEMHITPK-PkTHI40psD / A AN 5, EEE

WCIHEERY 7 MiZwo< D THHEDT, 2D

WEEZRTOIVNENDD, T CREZ 1 IKE

N7 4NF—ZBL TS,

-
=

-534-



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

S1=AI0X §n-1

& n=MV0-MV2

+
FEEfESVn —pm

if EIn<DB then E2n=0
BEAEPYn %)

|ﬁlﬁﬂi\’r§|~->

MVOn=MVOn-1+ AMVO

S TATVIR—EA I TOE=ZL—EN—TBIZRDEINCT 4 LA T A > OB %4
ETAPIDT v 7 T ADOSEERKIX

® T ALATAVIIEBMICEREEZEXDT
. FOEMEREIX, A — I —REE TIXIERE
20000 & HERCTH D, + Z THBEIZHNTZ &
BWET D - DI AREE 2R T, RENAEHIC
Ao TWAHEAIE, RAEZUIVHETS,

e T ALATAOEEEMIIARTHY,
T2V AE— S —TEHRENT 25D T, TOEE
LAERTHD, T TENDOHIRMEIZEL T
2 BT ISk S D720, HilER
F— =Yl 21T > T D,

Zo7rur T MNIEEREKE L THWTUV SHHP
U — 7 A7 —a yCEESE T\, il E ST,
FIWEERY) 7 FORIENBRITHD Z LOEE
FEEZ D 2T WL N e R ENn b5 L
ELLTWDEN, +oTho,

K4ix, 47V I F—X LI T DE=HF—(H
EL 19T T TNOBEOBEKRERLTWVD,
BAIVTEIET 4 — Ry 7 HEfEZ0ps & LT
W5, WP TCPIDHIEZ A4 7 b A A2 LTV DR,
FURFIITIRENEEF L THL XA I U EITETE L
TWT, PIDHIEINBRIED IZEMEL TWD Z &R
b,

4. FEDH

ZZETOTNTOME L LCPIDH #hitil# %2 H
WCT ATV I Z—=EA I THEREN LT ED,

FB Off FB On
50 —
\ \ \ ©
“a =
= 34.5 §
2 &
E &
= -
@
g 33.5 2
D 50 e
ot )
& - =
2 ? 5
-100 | L 13258
11:00 14:00 17:00  20:00 ~
Time
K4 : T4 7V IX—HAAITDE=F—A

L. 191 UFT w7 NOIRE O BEGR

EUV L — % —5EOEBHORE & X5ITrT, ZA
RUTMEIET 40— Ry 7 BEEEZOpsE LTV 5,
Flo L — P —gREX, FHEEZ100E L TWDH, 2
D3P DX A 2 v 7T =X — O R 1X
8.1ps. L — W —EDIEERAITII%T, L THE
ETHoT,
SCSSEABRMIEERIZXFELDO T A b~ v & L TChk
BENTZD, KO BITa—Y —EIRLEED
L—HP—DOEHMZEEITEFTETEEICAL>TWH
Lo BAxIFIAREEFEDOOEDTHATE—LT 4
TVLIH—=DEA I TDREEITV., ZhEE
RETHL—F—DOEEEZMZ D Z ENTET,

& XXk

[1] #EJI et al., K= v X o A AU FEFE—04
ROT-HDOE—AF 47 L7 X —ORE%R", #30 AR
IEGEFEES - B3E Y =7 » 7 e, il
A, 20065E8 H2H

[2] fH et al., "5712MHzRIHERFFREIEVMEE ¥ 2 — /L
DORFE", F20E B ANEHE FREE - FH30E Y =7 v
7 Hlit e, A, 2005427 A20H

[3] #HM et al., "SCSSFRBRMIEZR DX A I T AT A",
3 0 AMEGRFRES - F3EY =7 v 7 HiFF
e, fliB. 20064E8 A2 H

[4] B3 - =H, "3 2 b—3 g U TFS A BRI
AR, CQHIARFE, 20044F

200

_50 =
100

Deflector Timing (ps)
('me) AjTsueju] SurseT]

-100

| | [ 1o
14:00 15:00 16:00

Time
X5 : PIDH®HIEE THOT 7 Lo X —H
AI VT OE=F—fEE, L—V —FRE DR

13:00

-535-



