MAGNETIC PULSE COMPRESSION EXPERIMENT AT UTNL-LINAC

Mitsuru UESAKA, Yoichi YOSHIDA, Toshiaki KOBAYASHI,
Toru UEDA and Kenzo MIYA
Nuclear Engineering Research Laboratory, University of Tokyo

ABSTRACT
Magnetic pulse compression experiment has been carried out at the 28L line of

UTNL-TWIN-LINAC. Rf-power is fed into two accelerator tubes seperately by two
different klystrons and the rf-phase of the latter accelerator tube can be shifted
with respect to that of the former. Single-bunched electron beams riding on
different rf-phases in the latter were energy analysed. It was observed that 1.1%
energy spread (FWHM) of the original beam was enlarged to 7.7%. This implies
that the original pulse width of 10 psec (FWHM) could be compressed to 1.5 psec.
More precise measurement on the pulse compression is planned to be done by
using the streak camera equipped with a highly sensitive SIT tube this October.

HAKITAF v ZICBITBNSVAEHER

1. BL»Iic
K- L BFHTERERRD T A F v & Tid, 1978F18psecD ¥ ¥ 7 VN Y F&
FE—LDORECHILTUR, SHFTEIRSINVAS T+ ¥ R & 5 BEHREE.
BHEFLV-—VF—S00FOMECEIRL TE 7o T1987ECIBENYA VF4F
VI VAT ARERSE ., DL BEREHEIA. RRIA T v I/ TRV ITUN
VFETFE—LADREALFIAORKRBEOEEL XD XL, 7 IR/ X (<1 psec)
DEEEFTE L TV, KFETIE, 28LF 4 Y D 2 AKDIEE &L = 2 V¥ —54THER
AERAVWTEBRL BRIV AEMEROE | (I 0FREHRET 5, S EIZREINE
BEOMHEERIGEDE—LADIRIVF—ARY PVOHEIE EERICED T,

2. BE/SIWVAEMY AT A
28LF 4 Y IZBIFBHENSNVAEREY A7 LDOEE LR Z FNFNFigl12ICRT o
2 ADHINEE(ACCL, ACCOIZEFNEFNF L D2 T4 A b1V (KLYL,KLY2) & Y/ —
P S, ACQ2DMIZACCID F NI LTHEE % B, T/, TANVEF—OH
HAERA (HR¥EF0.4m, RIAAEL ) EBEININVAERFICALTTVE, BRAD
FNYF v R BIdk=-1.08deg/B L KF Bo —F5. ACCT & o> THELNBfIAMZ L T
ANVF—GHBOBRIIRATEZONS,

L) = kAgeg) ; & =l 22 102



T T TR, E— 7 IEES. Lid O

ACC2O £ &(2.03m), ExACC20OA K S
OCHEFE—LDHLIFVF— AN ?
(18.6MeV) T, BFE - LAPHFET 5 LA# : (QZ

SR TILE, =Eo Sin0E 0D e | wer X Z[ e
B DE L7z MAHZMICBWT ) \‘\::::\1::\
ACCICAETT 5 ¥ — AdSE© B8R / \ %B,c_
#90° [Hl#5 & € % 723 Dk, Lk, DBIR =

534 kz =-1¢7%2%, k=-1 08deg/ % Fig.1 Mechanism of magnetic pulse compression and
aied % kzﬁi 0.926% /deg & 72 1) . conversion of regions in phace space

ZDELEDE - MEEH I

Epye =48TMV/m & 72 %, KLY2L D)
/N7 — 2 ACQIHERB L2 L &I
BONBE— 7 IEER IR
93IMV/mTH B 7%, BHL LT
52.3%., /37— & L TiX27% D545
BB D 23V R EREDSEMED ) LD
LB, ACQRIZCABETFE—A
IZACC1 DILENARIZ > TL 5720
EBRIEFig 1D & ) ITAIAHZEM T Fig2 Magnetic pulse compression system of UTNL-LINAC
FEEN) EoTWAE D, [HiE

ﬁ?&bga%uxﬂmﬁxb%¥k%bh BRETHLEND S,

GUN SHB PREB-1 PREB-2 _ ACC3

3. EERBIUEE

BRSNSV AEfHE 2 DT 2 WA, ThHbBACCIOATILES L, ACCIT /¥ —
A L EVWIGEEOETFE - Ao);vwv:r— ARy PIVOBREFERZFig3KRT
Fig3& ), FULT ANV F—186MeV, TALVF—SHI1%TH L L2bh 5B, KRIC,
ACCIIZ 2 Hi TR 72 Bl SV A EFE M VRIS 5 33%f 78 7 — 2 R L 72354 0,
WS DDA EE - BFE—ADIFNVF—ARY b VEFigdllRTe 22T

~Q°LRLEDDENNVAEHTHAT L2 0 2ADNAHICE s 2db DD R
F—ARZ PV THD, PLIANF—131F1218.6MeVTH B, KF LI RV F—
264MeVIZ ZENA 5 ~100° T N REMERIBIE o 72 & B ITEHR SN, ~170°1E 5 D
DEONET s O ADMMICIFIZNIET 5o COHENNT —DFE, ZRFLIRANVF—
H$26.4MeVT & 5 2 b R ARIEEF 1L, (26.4-18.6)(MeV)/2.03(m)=3.84MV/m & 7z D k, i

0.731%/deg L %2 5, fE> T~ 0 MM T AN F - H07.7%TdH 5 7-01Zid, (4
7Z1310.5deg, 78V AMBICHE T 2% £ 10.2psec(FWHM) & % 5,

DEDRIEB LUREER LD, S5 CHBASIVAEMHARE CRUMAEZHTETFY -
ADEDLEBOEEIALTHL I L2EET S L, Fig.lOA,B,CRTOETNS



» B4R (FWHMBLA) OHZECOVANE) . TALVF—SHIERD LS 58 s n
%,
Ad (Av) AE/E
AR 10.5deg(10.2psec) 1.1%
BH 105 (102 ) 7.7
CE 15 (15 ) 1.7

$ o TR NVF -G HABERAKIGICB VT2V ZMREWHM) X 1.5psec T EHE & L7z

LHEE NS, —FH., SIVAEHEHRD 7OV AROREIZDOWT, WHIBICCDA ) — 2
HATOREEEY Y ¥ —DOMEL LUOBEBRATHA0.75m® FY 7 b A= &5mmK
Ry VEOERTEMN R T — 5 2182 CEEL Lo 72,

4. O

BHAIAFv228LITA VICBWTHANSVAEHEROE—OENEHE I N, ¥
VINWNYFEFE-LADIRNVFE SRR L D ,18.6MeV (4H21.1%) ,10.5psec
(FWHM) D/ %)V ZNEH 1 5psecic B S - b s htze 1 0 BICEERESITE X MY
— O HATITE BNV ABOREEZFEL TV D, ¥ 7 IR Y I VNV FREDT:
O DRIV A R DBAE L EBRIITFR S FEICERTETD 5o

|
P

| Lg® ~100°~I7 _

| ‘ : _ ____Acc?

] X —-

4 . 153
S ACC = AE _ 770 = by
2 - L5 =77% a 2
g
5| 2
2 ! ®
@ ' £
£ ACC? < s
a Fa—— o 5 |
S ™ o
= s  ~100
: s _ -
& 2 |
M
b
| | | -
! | 1 I | ! 1 . 1 1 | ! L
0 10 186 20 30 0 10 18.6 20 264 30
Beam energy (MeV) Beam energy (MeV)

Fig.3 Energy spectrum of single bunch in case Fig.4 Energy spectra of single bunch on

that no rf-power is fed into ACC2 three different phases in ACC2
(33% of full rf-power)



