The 14th Symposium on Accelerator Science and Technology, Tsukuba, Japan, November 2003

BECARLV—Y—-TSXIBFMEICEITS
V== URIVZAHR

MEHEY, ATE—D. AZhidkov®, FHEY, RAREY. EiExD
A HE KRR TERMARMBR T H TEMomER
T319-1188 RYKIEARENER S ¥EAT 5 FAE2-22
B) UHRIE M AT
T263-8555 THEERTIEHRRMEXII4-9-1

BENIVABBEL—Y— - 7S XHEERIC
Eo T/ AR~ +7 = L M &R DX
FE+MeV) BTN F2ERTBL—H—TFX
RETMEOHEZIT> T3, 12TW-50fs L —
Y-z RN EREEBERETFENS . TIATHE
WE2ETAHICHAW: L—Y =75 T#EIC B
JBL =T =TV VAR EZHS NI Lz, BW
HORWEIRXNF—EBTFE—LREERZL—Y—T
LISIWVADED T LTI AREBITRELEKET S,
KB TIX. BRAMBEL RV F—40MeV, HH M
LTI v 4 > A0.1x mm mrad%, —RICKITi%
SHE TIZ BB ~100pC/Pulse. /\ > FE ~40fsD B
FE—LZHKRLT.

1. ICBHIC

WELV—Y =TI AMBENDINT M2 EB
MENIVABTFE—LREELTARERBEALEED T
W5, L—Y—75 X< m#EICiE. &TxI)VF—mn
WA OMEN 72087 MEERFRZ, 2D 75 X
RERAW-INEEENSBETFE—LDO T LB
F—F—~OWE/ NI Z BT N TS, &
FIER TR EBO/NE L EBEBTFE— LDE/NIV A
{ED7=DHIZ, IELEZ®ES UL RN SN
R, &5 XN RA EE AL OB FE
EOLNTWB[1], £/, jEkEilizRESI®,
L—H¥—7% bV — REREETFHE TEMeV D E
FINF2ERUBREMER TIEL 725, B35
EBANFEMTT b MIRIE/NV 2 &2 52k
b IN TN B[2], — K., L—F—=FF X<
HTE., 7 AN —F—DBERME 2 IEHEE ~
T—REWHBT ZEREL TEHS 2D, INE#EEEOH 3
BEH LT 9 A EAEKICETIEINS, Lz
MoT, BETAZEFE—LASFEEMIZIAND
F—&—OBE /N E12D, PERLWFATIIA
SRICE I IEREN AN SN TW N3], #BE N
NABELI v ADETE—LARBOLE N
NEF N, EEEF. BE/NINVAL—HF—2HW/Z
BFAFEIC L 55 R DOLWFA ORFFE 2383 N

' E-mail: hosokai@utnl.jp

HERERE L T2 HIEL THARETED 5
NTNB4-7], Bz, 7T AT HEHHBA F— A
ZEBETAHICHWEL TG mE (Laser
Wake—field Acceleration: LWFA) D% % {75 T
W37, EBREBEUTO TS AP AN I
BESVAEBREL —Y —0%AIZIE L —H =)
ADRTOE—T A T HE> TRREOT I X<
B (WiEsE) 2B In b, I HEBEREAF —
LTRAED S DBEBFAHELICT T XAFON Y
D750 REFNERE T I ATHERICHEI N
EIN5, BEInd 7I X0 s i ~
100GV/miZ b KN, FETIAREER (BE
1018~1019 cm® Zx L T) 10~100 umfBE, I
5, LENoT, MEINZEFIIMEEN~
100 mBETH> THETMeVELED TRV F —
EFTIHEIN, £27x b M —F —DfEN >
FiZhs LI ns,

2. 7S5 XA BEBMBRICLIBFANH
FXRERE T I XRICBNT, 7 I XX kITR G
ML EWEEp~[2(w/w,r1)]?mc w,/ez % 5 &
W9 5[8l. ZZTw. wid. ENENL —H—,
TIXRBEHETH D, ZDT 5 AT ORI
AAN/dx~1, A,2rcw,/c TREND LI
REBEEARNSD D EZIICOBEEERTHRET S,
(272U, AT T AP O E, NI TI5ATE
ETHb, ) TOHETIEZ—D2ODL—H—=/NIVAT
BFDOAHEMEOR A 217D, £ AUBLEE S
REFDOTIXTITHMBIENEE (a,>1) T
L—H =WV AZARL 75 AEEHET S, B
EINEZT T AWIRBEEER THET 5 &
FIFFIC, HEINTWETIXYBEFN RO 5
AR P D MBI AT TN S,

3. V—¥—-TULRIAUR

AT O E AL DKM A, dN/dx~1IZRENS &
D, 7IXIPFEDOHRIL T IARKEEREDEEX T
TURICSIS LRSS BEENTHET S, — BRI,
TELHETRBEEEREIES 2D ITBTEN X
Py b=y rELTHWSANS, LML,
BEENAzy FTHELEE Yy FOBRIZH


mailto:hosokai@utnl.jp

The 14th Symposium on Accelerator Science and Technology, Tsukuba, Japan, November 2003

VB BE AENEN/(AN/dx)~200/500 u mfEE T H
B0, HAPzy NEEZOERE S TSI
B ORISR EL RN,

Fxid, 7oA B SR S R
DERIZL —F =T LNV A2 BB RIS % 5
BEERELTWA[7], FgliZ LNV A ZHW-
VHBEM OBRB I N T T Al wkic k5 E
?&%wmﬁméﬁﬁo ,
(Der}‘:ity)

Shock Density Steepening
Front by Shock wave

s
' / (Wave-breaking

rCavitir Formation
by laser pre-pulse

. Focus

. Point /
N |/ electron Further Tens MeV
N 11 /e injection Acceleration 40fs 100pC
LY oo _» ¢ e-bunch
50~100um oSN
~Lr ! e", 3

Plasma wave

3 {Y V43
AN
/v N Consequent
/ o Wake-fields
" Main-pulse
Ra('iius : Pre-pulse ~10!3Wem2 ~1019Wcem2
(Laser) -4 & ~800pm

Self-channeling of main pulse
Fig.1 Illustration of electron injection by the wave-
breaking at the cavity produced by laser prepulse. The
laser pulse is focused by short Rayleigh length optics
(Lg~50-100mm).
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Fig.2 Density distributions of He-jet after the laser
prepulse calculated by 2D hydrodynamic simulation. The
power density of the prepulse is 1013 Wcm-2, and
Rayleigh length is 50xm. Radial direction (z=0),

(b) Longitudinal direction (r=0).[7]

4. b — Y — B8 b0 = R R

Fig 3l EBROHMBN 2R, BHFEANY T L
v hEY—Fy R NIHD, BEEINA Dy b+
EBIZEE/OIIVZANIVT & IVOH OO v N
MN42L 5B RNV XNV K ORE O
FWAET X 1018%cm3-3 X 101%cm3 &&=, HA T v
NEBEZEZERBNICHREL. EHL Z@FHEAY
Iy NCFYH Ty T L—F— (BKR
12TW, 50fs. Hu%E790nm. 10Hz, A1 >N
WAET VL)W ADA Y hTA ME~1:108) 254
EI=1.0X101 Wem2TEHNT 2, ENHFERITIZ
A EEE (F=177mm) O L BWEEE R Wz,
KHEINZL—Y—F LJ3~53umThsb, F4
U Iy T L= —0OHEBBEORY I A
NWEHBELTL Y=L/ ADKREI LHEH
L, BFRECBITZ L —F =D TLI)NILAD
KEEZRANT-, BD L —Y—T L IOVAEKHEIC
U TH SN -5 AE 7O 2B/ 1 % Fig.4(a)-(c)
IR,



The 14th Symposium on Accelerator Science and Technology, Tsukuba, Japan, November 2003

Photo-Diode
Gas Jet Column
(Pulse Valve with
Supersonic Nozzle)

Ti:Sapphire
Laser (5STW,50fs)

Off Axis Parabolic
Mirror (f=177mm)

Cup-shaped
Imaging Plate

Electron
Deflector

) |

Pump

Gas Inlet

CCD Camera
Fig.3 Typical experimental set-up of the plasma cathode
experiment . [7]
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Fig.4 Typical images of electrons deposit on a
Imaging Plate (IP). (a) ~2.5ns prepulse, (b) ~Ins prepulse,
(c) ~5ns non-monotonic prepulse. [9]
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Fig.5 Typical measured and calculated energy
distribution of electron in the bunch. [7]
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