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XJ�lfN>f�Ý�Ne = 1018cm−3, KÙ�«É
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SILEX
[1]

(Super Intense Laser for EXperiments on the

EXtremes)C��795nmó�Å��Ti:Sapphire-

1ì, ÙÑÑõÇ�p���286TW, �A�à�õ

Ç�ÝKU��1021W/cm2, ®²��IS+kY².

�
ïÄ-1�lfN\�Å��Ôn��, ÝºT

Å��)OüUpU>f�¢�^�, 3SILEXC�

þÄg3IS?1
�Ó-1�lfN\�>f�¢

�&¢, ¿ÐÚ��
�X��>f&Ò, é?�Ú

¼�pU>f�¢�Jø
O�^�.

2 -1�lf\�ïÄ�IS?Ð

1979c, TajimaÚDawsonJÑ
^>f�lf

NÅ\�>f�4pUþ���, lmM
�«#

�âf\�nØ
[2]

. ¦�@�, ÷X�lfNÅDÂ

��5\�Ý�Å��Ý�C�>fò�>f�l

fNÅÐ¼, Ù¥?u\�� �>fò3�lfN

p�r>|�^e��²w\�, ��ù
>f<l

\�� . aquDÚ\�ìEâ¥�úÅ(�, �

lfN\��7L÷vü�^�µÅ÷Xâf$Ä

��1?; âf$Ä�ÝÚÅ��ÝÓÚ. nØïÄ

L², �lfN3-1°¦�\�ì¥��\�0

�U
«ÉGV/m±þ��p\�>|Ø¬��

Å�$, ¿�3Ü·�^�eU
�å-1Úâf

�DÂ��. gN��-1�|\�>fÅ�
[3—6]

(SM-LWFA: Self Modulated Laser Wakefield Accel-
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L 1 4�OüU�lfN\�>f¢�ëê

LOA LBNL RAL AIST

λL/µm 0.82 0.81 0.8 0.8

P/TW 30 9 12.5 2

I/(W/cm2) 3.2×1018 1.1×1019 2.5×1018 5×1018

τ
L

/fs 33 55 40 50

Ne/cm−3 6×1018 4.5×1019 2×1019 1.3×1020

Energy Gain ∆Emax/MeV > 170±15 86±2−150 78±2 7±1

Qac/pC 500 320 22 2

Remarks Channel Integrated over 90 shots spectrum

3 ÐÚ¢�

�â8c-1�lfN\�Å��nØïÄÚO

�Å�[(J
[7—9]

L², ¢�^�7L÷v:

(a) -1ó°ÝL Ú�lfNÅ�Óþ?, =

L = cτL ∼ λp = 2πc/ωp = 33.4/
√

n0[1018cm−3] [µm].

Ó � I � Ä � l f N Å ¥ > f � � å l Ldp =

(λp/2)(1− vp/c) ∼ λpγ
2
p ÚíNÏ����¯K, Ù

¥γp = (1−v2
p/c2)−1/2 = ω0/ωp ��éØÏf. ù�:

�¦�lfN�Ý31018—1019cm−3 þ?;

(b) -1rÝ÷vIλ2
L > 1.4×1018W/cm2 ��é

Ø^�, Ó�ÙõÇ÷vPcr > 16.2(ω0/ωp)
2GW�g

à�^�.

-1�lfN\�>f¢�´3SILEXC��

1n?ÑÑà——100TWq¿S?1, äN¢�ÙÛ

Xã1¤«. Ì-1æ^F/3�l¶�Ôºà�, à�

1�º��28µm(FWHM), ó°�26.7fs, ¢�¥Ñ

ã 1 ¢�ÙÛ

Ñ�-1õÇ���117TW. íN�He, Ù��/G

�1mm×10mmd¿, �Ä�\�ålO\U¼�p

U>f±9�B¢�ö�, Ïd���>Ú-1DÑ

��²1.

¢�¥Ì�é�lfNG�Ú>f&Ò?13�

iÿ, ¿¼�
�X��êâ.
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RamanÑ�1. �â\�-1�Ñ�1±9�lfN

Å�m�ÍÜ'Xω2
L = ω2

p +ω2
s , �HeíØ33MPa

�, λs = 866.2nm�RamanÑ�1&Ò, éA��l

fN�Ý��1.2×1019cm−3.
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�Ä�~^�åÿF1¶(XDRZ
[10]

!�¯CÚ

¡!YAG¬N)é�f>f&ÒØ(¯, Ïdæ^õ

� IP� (Imaging Plate)U\ (�ã1)5P¹\�>f

&Ò. �-1Uþ33.1J!íØ34MPa ^�e, \

�>f�uÑ�(FWHM)��7◦. d�XJ@�l

�lfNÑ��>fåºÝÚ-1à�1�Óþ?,

K�oÑ�OÙu�Ý��1.8mm·mrad. ,	, �

�âBCT¤ÿ��>6&Ò, �í�Ù>Öþ��

0.52nC.
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�[È^c5 =>få, ¿^ IP�P¹>f� 

= �(�ã2), dd�oÑí�Ù\�Uþ��

20MeV.
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A Preliminary Experiment of Plasma Electron

Acceleration at the SILEX-1 *
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Abstract Laser-plasma acceleration has obtained considerable attention in recent years, for its ability to produce

quasi-monoenergetic electron beams. A 286TW Ti: Sapphire laser system at CAEP referred as SILEX-1 can provide

the experimental conditions for laser-plasma electron acceleration domestically. A preliminary experiment at the SILEX-

1 is described in this paper and the results are also discussed.
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