54 10 2005 10 Vol.54 No.10 October 2005

1000-3290/2005/54 10 /4803-05 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.
*
12 2 1+ 2 2 2

2 2 2 12 12
! 610065

2 621900
2005 1 6 2005 3 9

300—500nm
400nm 2w vx B
v B
vXx B

PACC 5250] 5270K

optical transition

1. radiation OTR .
coherent transition radiation CTR
“ ” 1
25
. Santos 7 Baton 8
Alfven .
370nm 880nm
Zheng ’ 1053nm
" ) 300—500nm CCD
OMA
OTR
400nm 2w
CTR .
* 10275055 10275056 200220610001

. E-mail xdyangscu. edu. cn



{73

CCD
0.1nm OMA
OMA CCD
3.
21°
P
3.1. CCD

2]

4804 54
) 2N
A :
CAEP ! ST R
I| \Ill":-:"-_\__.’x?
T T =1
100TW Ve e
CPA i j
My - i
E=2~3] 800nm 50nm ST ;}1
30fs 1.5% 10 *Pa. ,{:’”)

1 1 2 3 4
5 6 7 8
9 10 CCD OMA
37 15 30pum
30.89um. X CCD
2
48uym FWHM .
K
L
? ETRH
S o
,E:g! SN ,,|||
L J I\__
I:I: : 171 ‘EI."E Q0 qc0 I
B
2
30pm [ =
3.7x 10%W/em'” .
3a—d
CCD . 58pm
OMA 190pm 200pm 176pm.
3.2. OMA
3] Cu =30.89um
1=5.53x10"
W/em” .
4
CTR 4 a
Cu=3 7 15 4 b


Absent
Image
File: 0


10 4805

PLE Y T i1 g

3 CCD OTR

|
: |l1 |1‘
I | '1\|
i 3 k{ﬁp |
|' | ]
i
il Ee U CEA GE el da
i, o T
=
4 OMA CTR
OTR &
300—500nm 1wl 5 sin’d ]
400nm 2w ) dodQ ~ 47c¢ 1 - Fcos’l
w 0 e
4 ve f B =
vie 0 N
Santos ! Baton 8
3 liw =1l o N+NN-1Ffow 2
f o S z
OTR.
+® . 2
2002 f w — ‘J‘ sz 7 euuz/c 3
Santos 10 -
o-
Nn Maxvellian
Tho =100 I; 2% " keV I, 107 W/en?
A pm.
Alfven Sz = _Z:Nn(? z = 2rmwlw, . 0 z-2mm/

w, 0 n . 2



4806 54

2w
1 total 2w o« N %
2w . OTR.
90
. 80
Zheng 2 70
» 60
E
£ 2T
NgTA
O
B o9t .\
20
10
vx B . T
0 1 1 1 1 i L 1 l- i
0 5 10 15 20 25 30 35 40 45
LR/ pm
5 OTR
T
T=AJc T=2A2c. 5
100TW
VVz 2t
.OTR
w 2w
4 2w 400nm
v
300—500nm
x B
400nm 2w v X
CTR
B
OTR
CTR .OTR
5
OTR
20pm OTR
Lorentzian
1 Tabak M Hammer J Glisky M E et al 1994 Phys. Plasmas 1 6 Alfen H 1939 Phys. Rev. 55 425
1626 7 Santos J J  Amiranoff F Baton S D et al 2002 Phys. Rev. Lett.
2 CaiDF GuY Q Zheng Z J et al 2003 High Power Laser and 89 025001-1
Particle Beams 15 575 in Chinese 8 Baton S D Saantos J J Amiranoff F et al 2003 Phys. Rev. Leit.
2003 15 575 91 105001-1
3 CaiDF GuY Q Zheng Z J et al 2003 Physics of Plasmas 10 9 Zheng ] Tanaka K A Sato T et al 2004 Phys. Rev. Lett. 16
3265 165001-1
4 CaiDF GuY Q Zheng Z J et al 2004 High Power Laser and 10 Santos J J Amiranoff ¥ Baton S D et al 2001/2002 Central Laser
Particle Beams 16 587 in Chinese Facility Annual Report Palaiseau Laboratoire pour p4
2004 16 587 11 Lai R and Sievers A J 1994 Phys. Rev. E 50 R3342
5 GuY Q Cai DF ZhengZ ] et al 2005 Acta Phys. Sin. 54 186 12 Zheng ] Tanaka K A Miyakoshi T et al 2003 Physics of Plasma 10
in Chinese 2005 54 2994

186



10 4807

Experimental study of optical emission from the rear surface in
ultrashort ultra-intense laser interaction with solid targets *

Wang Guang-Chang' > Zheng Zhi-Jian®>  Yang Xiang-Dong' ©  Gu Yu-Qiv>  Liu Hong-Jie*  Wen Tian-Shu’
Ge Fang-Fang  Jiao Chun-Ye*  Zhou Wei-Min®>  Zhang Shuang-Gen' > Wang Xiang-Xian' >
' Atom and Molecule Physics Institute  Sichuan University ~Chengdu 610065 China
Research Center of Laser Fusion Academy of Engineering Physics of China  CAEP P. O . Box 919-986 Mianyang 621900 China
Received 6 January 2005 revised manuscript received 9 March 2005

Abstract
Optical emission generated by hot electrons passing through solid targets is measured from the rear surface of a metallic foil .
The integrated image taken by CCD camera shows that the optical emission forms a ring on the edge of the ring there is a bright
localized signal ~ which is the optical transition radiation OTR . The optical emission spectrum shows a series of sharp
nonperiodic peaks between 300—500nm obviously near 400nm 2w . The sharp peaks are ascribed to the coherent transition
radiation CTR of hot electron-beam microbunching generated by v x B acceleration mechanism. The OTR intensity decreases

with the increase of the target thickness.

Keywords hot electron optical emission optical transition radiation v x B acceleration mechanism coherent transition

radiation

PACC 5250] 5270K

* Project supported by the National Natural Science Foundation of China Grant Nos. 10275055 and 10275056 and the Doctorate Foundation of the Ministry
of Education of China Grant No.200220610001 .

T Corresponding author. E-mail xdyang@scu. edu.cn



