WIS T Vol.36 No.3 2026

I 15 T PRI R R
—— = 18 B AR B IR B

7}% ng,_l Z”J’E ;él ?.‘V_‘ﬁ"l ﬁq:,i'g_l %%wil '-'%lg']‘l;EFl.2 i # 1.3 5('] ?'Eﬁ‘l's 5(]] ;,4—]_],2.1
C HFAFHEAFEFR,RE 300071 BAAFHALEEABALTFFAFHDELALHLE, RZE  300071;
CHAASEMYEERR IR E GRS, KE 300071 " HAKFEAEE FEHE LD E, K ZE 300071)

i E AXKEBSIRES.&ITT —&X T ZE 8 M % (Spatial Self-Phase Modula-
tion, SSPMOE A M A F R R EFE R LW H F R E,WE T SSPM 47 4 4 LU0 7 i —war
TRENGSTEAAZKERIETTATRSHLLENE BRI X R, LA
NE BB, AR KR ELM B RRETHARER S B IR BT E N
Gty NMP(N-W HEab g It DR A #H —F ) B X2 TGN AL B - LB AME
AR, ZREARB) THAERANAESRAFTHRNA  CHE N FHA R ESR
BEAFREREENE R TFEMEE,

KB HEFB MBI LM AR = B A

DOI: 10.27024/j. wlygc. 2025, 11. 07. 02

EXPERIMENTAL TEACHING PROMOTION OF LASER-INDUCED
THERMAL LENSING EFFECT IN TWO-DIMENSIONAL
MATERIALS: SPATIAL SELF-PHASE MODULATION

YANG Bo' LI Jie' LI Yiming' QIAO Zhonghua' TANG Jiaqi' YAN Xiaoqing'® WANG Jin'"*
LIU Donggi'® LIU Fang'**
(! School of Physics, Nankai University, Tianjin 300071;
? Key Laboratory of Weak Light Nonlinear Photonics, Ministry of Education, Nankai University, Tianjin 300071;
?National Experimental Teaching Demonstration Center for Basic Physics, Nankai University, Tianjin 3000715
! Ultrafast Electron Microscopy Laboratory, Nankai University, Tianjin 300071)
Abstract By integrating theoretical analysis with experimental demonstration, this study de-
velops a teaching apparatus for investigating the laser-induced thermal lens effect based on
spatial self-phase modulation (SSPM). The apparatus makes it possible to observe the dynam-
ic evolution of SSPM diffraction fringes from formation to distortion and finally stabilization.
The results confirm a linear dependence of the diffraction-ring number on laser intensity and
further show that, under the same incident intensity, wavelengths closer to the material’s ab-

sorption peak generate more diffraction rings. The experimental teaching system is extended
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from the conventional NMP (N-methylpyrrolidone) suspension system to a safer tea polyphe-

nol-ethanol system and to solid samples. The proposed apparatus not only broadens the appli-

cation of thermal lensing in experimental teaching, but also offers a useful platform for fur-

ther studies of thermal lensing in emerging materials.
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