OoOb0b000000o0booObbboooooobobobbooooaann

00 0™000 0000 oA0uin p. Leenans®
AlgoooooooOO0O0O0O0000O0OOOOOOO
0319-1188 CUOODOOOOOOODOOO2-22
B) Ernest Orland Lawrence Berkeley National Laboratory (LBNL)
1, Cyclotron Road, Berkeley, CA, 94720.

oo

O O Lawrence Berkeley National Laboratory
(LBNL)O I"0ASIS/OD 000000 DOOOO0ODOO
00000000000 0DOooooOooooon
00000000000 0DOooooOooooon
00000000000 0DOooooOooooon
00000000000 0DOooooOooooon
00000000 -000000000ooooon
00000000000 O0DoDooooOooooon
00000000000 0DOooooOooooon
00000000000 0DOooooOooooon
00000000000 0DOooooOooooon
0000000000000 00D0o0O0ooOoooo
00000000000 0DOooooOooooon
0od

gooooo

ooobobooooooboboooboboooooboo
0000000000 000000000™00
ooobooooobobbooobobooboooboo
ooobooooobobbooobobooboooboo
Ooo0ooOofFooDo0o00oo00oooooon
goooobobboboobobobob2000000000
goobooooobobbooobobooboooboo
goobooooobobbooobobooboooboo
goobooooobobbooobobooboooboo
0000000000000 O0200fs000®O0
ooobOoooobobbooobobooboooboo
000000000 oooooooobfIpgoon
ooobOoooobobboooobobooboooboo
ooooobobooooiocoooobbbobobno
oooooboobooobooboooboboooo
ooobOoooobobboooobobooboooboo
ooobOoooobobboooobobooboooboo
000000000 oOoM™Mooooooooon
ooobOoooobobboooobobooboooboo
ooobOoooobobboooobobooboooboo
ooobOoooobobboooobobooboooboo
ooooooo®P0oooo0o0ooonooon
goooobooboo

ooobobooooooboboooboboooooo
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo

1 E-mail: kee@utnl.jp

0000000000000 00000D0O0O0O0
00000000 DoooDoooooooo®™®oo
000000000000 000000D00O0O0
000000000000 000000D00O0O0
00000000 DoooDoooooo™Mpooo
000000000000 000000D00O0O0
000000000000 0000000O0

good

goooboooooobbooooboooboo
ocoOoooOoooOooooooo@uooooo
oo

E(w)=e<w)§exp(mk) ©)

D00 ew)D100000000000000000
NOODOODOODOw 000000000000
0D1000000000000000000000
D0000000000000000000000
D000000000000000 00000
D000000@0000000000000

1, =1 ow (0)
(»000000000000000000000
D000D00000D00000000000000
D000D0000000000000000000
0000000000

300

250

Intensity[a.u.]
8 & 8
o o o

al
o

0

700

720

780 800

740 76
wavelength[nm]

0100000000 @0OO0O40fs)

000D00000000000000000000
000000000000000¢,=0,0,00
00000000000000000000000
00000000000000000000000



ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
o0oooobooobooobooobg

100

a1
o

Intensity[a.u.]

R5E—K50

0

700 720 740 760 780 800
wavelength[nm]

Oo0oDooOooDoo@oog4ofsooooon)

gooooo

gooo-goooboobobooobobobobbbbon
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
ooobOoooobobbooobobooboooboo
goooobobooboiconmiogonooooooon
ooooo@)yoobooboboboboooboo
goobOoooobobbooobobooboooboo
goobOoooobobbooobobooboooboo
goobOoooobobbooobobooboooboo
O000O00DO0oO0bOOoO0ObOO0bDOobDOoDbOoDg(z
OO0O00O00DO0OO0bOOOxydoOoboOroO)ooo
oobobooooobobboooboboooboooboo
oobobooooobobboooboboooboooboo
oobobooooobobboooboboooboooboo
oobobooooobobboooboboooboooboo
oobobooooobobboooboboooboooboo
oobobooooobobboooboboooboooboo
oooo0oboobooooboon

HADzyb -L—4'—(800nm)
I/ﬁ'— = -L—4—(blue shifted)
(Pasmalgm Lo (A

= -BRMET I
00 ooooo
D0000000000000000000
D000000000000000000000
TizSaphhireOCPAD DD O OO OO0 D OO TWO

50f s 00000000 00OOO0C0OCObOObOOn

gobo0O30cmODODOOOOO0ODOOO200000
oobobooooobobboooboboooboooboo
O0OOooeo0g/mm, 500nmO 0 )0 O0O0OCOOOOO
oobobooooobobbooooboboooboooboo

oooobobbo0o0o0oOoooogsgooooooo
goobbooooobobboooboooboon
goo@oonmOO)oooooboOooooobooo
ooobbooooobobboooboooboon
gooooooogsonmdoopooooooOoO
ooobbooooobobboooboooboon
gooooooogogsommobobOoOooOoOoOO
ooobbooooobobboooboooboon
ooooooboooobooon

| aser Target chamber

ar

Nozzle >

spectrometer %@;7/

go ogooo

Blue shifted light
-

180

Angle [deg]

o
o

400 500 600 700 800
Wavelength [nm]

o0 Ooobobooobooon

o0 OobOoooboobboooboon

20000000000 b0bbOOoOoOoDbOboboboO
oooboboooooboboboooobooobooo
oooboboooooboboboooobooobooo
oooboboooooboboboooobooobooo



£X€yDDDDDDDDDDDDDDDDDDD[ls]D ooobobooooobobobooobooobooo

oobobOoooobobbooobobooboooboo
goobooooobobbooobobooboooboo
O0o0oOoooooieg

ooooboobooobOo@)yooooooooo
oo

E(V):e(V)ZTzl[nx(nxuj)exp(iZITmﬁj) @)
gooooooooooooboooooooooad
oooouooboooooouobooouoboooooa

goboboooooboboboooboooboooboo
goooooo

(EVE (V)

=ev)e WN{F(av)+ (N-DxF)F (V) @
Dooo F(Y)ooooOoDO0DO000000000
D0D0DD000D00D000000000
XOOOODOOODOOODO0O0000000000
0000000000000 0000000000
D00DD000000D0000000 0,000
0,000000000000000000000
D0O00O0DD O, 00000000000000
D0000000000000000000000
D0000000000000000000000
DDDDDDDDDDDDDD00
D000000000000000000000
DO0000000000000000000000
MOQQD00000000000000000
DO00DD000D000D00000000 (9)0
DDDDDD0 M0

N, =d6/0.51 )
0000000010000 0000000000
DO0DOMYVOOODOD75mO00000000
D0000000003.4000000000001
D00000000000100000000000
D00000000009.10000000000
D0000000000000000000000
D0000000000000000000000
D0000000000000000000000
D0000000000000000000000
DO0000000000000000000

gooad

gobobbooooobobobooobobooooboo
gobobooooooboboooboooboooboo
gobobooooooboboooboooboooboo
gobobooooooboboooboooboooboo
gobooobooboooboobogooobooboogo
gobobooooooboboooboooboooboo
gobobooooooboboooboooboooboo
gobobooooooboboooboooboooboo
gobobooooooboboooboooboooboo

gooooooobobboooobooobooboo

gobobooooooboboooboooboooboo

ooobobooooobobobooobooobooo
gobobbooooobobbooooboonbDoono
goobbooooobobbooooboooboon
goobbooooobobbooooboooboon
gobobobooooooeoboooboonoboon
goobbooooobobbooooboooboon
goobbooooobobbooooboooboon
goobbooooobobbooooboooboon
ooooooboooooon

o0 ooboogoo

good

[1] T. Hosokai, et al, Physical Review E 67, 036407 (2003).

[2] W. P. Leemans, et al, Physica review letters 89 174802
(2002).

[3] V.Malka, et al, Science 298, 1596 (2002).

[4] D.Umstadter, et al, Science 273, 472 (1996).

[5] N. Hafz, et al, Nucl. Instrum. Meth. A 455 (2000)
148.

[6] T. Watanabe, et al, Nucl. Instrum. Meth. A 480
(2002) 315.

[71 R. La and J. Sievers, Nucl. Instrum. Meth. A 397
(1997) 221.

[8] H. Lihn, et al, Physical Review Letters 76 (1996)
4163.

[9] D. X. Wang, et al, Physical Review E 57 (1998) 2283.

[10] G. Fubiani, et. a., AIP Conf. Proc. 647 (2002),
pp.203-211

[11] C. B. Schroeder, et al., Physical review E 59 (1999)
6037

[12] P. Zhang, et al, Phy. of Plasm. 10 (2003) pp. 2093.

[13] M. S. Zolotorev and G. V. Stupakov: SLAC-PUB-
7132, (1996).

[14] P. Catravas, et al, Physical Review letters 82 (1999)
5261

[15] K. Nakamura, et al, submitted to the JAES.

[16] T. Watanabe, PhD dissertation, Univ. Tokyo (2002).

[17] K. Nakamura, et al, proc. of the APAC (2001),
pp.707.



