RV - ooE % Ok Vol. 47, No. 4
2020 4F 4 J CHINESE JOURNAL OF LASERS April, 2020

FIH B Wb S SO AL 159 as IR 7 Bl ER Pk ot

T, REBS, EE, 2R, aAMY, RELt, BT
U R 2 B VG O 2N B AL 5 T BRSO SOL T ROR B R A SR, PTG PE 710119
frpE R BB A BE . b ET 100094
S E AR B K2, dEET 100049

FEE O TR I BRI R A R, B R T — B B AR A BE R A BT RS SR SO AL XA ALR T R
RATHE B KGR 2 m B8R =X 25 4 ¥ AT A ] R A, T 7 4 R R et 3 R 10 [R] B B A 1 0 LT I ROR  FE
Z A I RGP SEH T NIR Rk op 5 XUV BTRD ik b 48 B 471 4 14 B R <720 as (B 5 MR, L8 bR A
XU 3 T AR TCRD Bk vh (906 fL 35 L 78 U TR AR T RS BT AR ik b, ) A BT RS £ SO AL A K b
ARAF T BT RS A L S B0 Sk 3 B I R A SR A B 159 as By IR ST BB K v

KB MPORE MPEOL; FIRP K BTN SCECHIAL s BRI ;R ORI R AR

hESES 0434.2 XEAREE A doi: 10.3788/CJL202047.0415002

Isolated Attosecond Pulse with 159 as Duration Measured by Home Built
Attosecond Streaking Camera

Wang Xianglin', Xu Peng'?, Li Jie*?, Yuan Hao"*, Bai Yonglin',
Wang Yishan'®, Zhao Wei'*
'State Key Laboratory of Transient Optics and Photonics, Xi'an Institute of Optics and Precision Mechanics ,
Chinese Academy of Sciences, Xi'an, Shaanxi 710119, China ;
*Academy of Opto-Electronics, Chinese Academy of Sciences, Beijing 100094, China ;
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract In order to accurately measure the characteristics of attosecond pulses, we have independently developed a
set of attosecond streaking camera with high energy resolution. The device adopts an electronic time-of-flight
spectrometer with a magnetic bottle structure and an electronic flight distance of up to 2 m. Based on the above
design, the spectrometer has high energy resolution and collection efficiency. The stability accuracy of delayed
scanning of NIR femtosecond pulses and XUV attosecond pulses is smaller than 20 as (root-mean-square) in optical
system of the device. A double optical gating technology was used to shape the optical electric field of the
femtosecond pulses, and an isolated attosecond pulse was generated in the Ne gas cell. The attosecond streaking
spectrogram was obtained by the attosecond streaking camera. An isolated 159-as attosecond pulse was achieved
through phase retrieval by omega oscillation filtering (PROOF) .
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DOG: double optical gating
BS: beamsplitter

P1: retarder

P2: 1/4 waveplate TDC

L1 & L2: convex lens

BBO: BBO crystal MCP

GC: gas cell; F: film filter; M1: toroidal mirror
M2: hole mirror; GJ: gas jet; MCP: microchannel plate
TDC: time to digital converter
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Fig. 1 Set-up of attosecond pulse generation and measurement
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Fig. 2 Attosecond streaking spectrogram
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Fig. 3 Attosecond pulse characteristics in frequency and

time domain. (a) Frequency domain; (b) time domain
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