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Mechanism of strong magnetic field generation and evolution
in laser induced plasma

ZHOU Ai-hua, WU Jing-jin, WU Xin-fang
(College of Science and Technology ,Nanchang University , Nanchang 332020, China)

Abstract: To fully study the temporal evolution mechanism of strong magnetic fields in laser-induced plasma, the
mechanism of strong magnetic field generation in laser-induced plasma is investigated. By analyzing the mechanism of
laser plasma interaction, the coupling frequency of incident and scattered light generated by multi light nonlinear
Compton scattering and strong magnetic field during their interaction is analyzed, and the induction mechanism of
strong magnetic field in laser-induced plasma is obtained. Under the induction mechanism, the magnetic field strengths
of the strong magnetic field temperature gradient and density gradient are calculated when they are distributed in the
strong magnetic field space,so as to obtain the specific temporal evolution mechanism of the distribution of the two in
the strong magnetic field space. Specific application experiments show that the two mechanisms are verified by calcu-
lating the changes in the ion current density component and the distribution of electron density,and the entropy value
results in 0. 28 under the current fluctuation conditions,which has high stability.
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Fig. 2 Self-generated strong magnetic field generated

by laser-induced plasma

SIHTIET 2 LR, 2O A S 0 15 AR A R L
I AT AR I e — 7 i s O G RE &, AR
SR A L D P VR A A AR
TR RE H 460 T B0 B M B LA 20 S AR R
TR R, % 5 Tk
A E AR o IR TR AE 2 [ R 7 A Y
TIRA , EAT X B A T A 2t —
AR B TR s S AT o AR LIS 5, 18
LRSI NN SN ON VI L TR A W) g S A S
Y, g R s AR 3CT7 i nT A O A oL s
KA TR SREE S, 9o b H AR AL S A R
I HrHERL o

R, S Sk i 45 T vk 1A I T RSCR , # SCRR
[3 1T7 3L ASCHR [ 4 1 T IEAE 0 HLTT i, 70 0 A 45
VAR B L S L B A R L L A
TSR AT X AT o

B G, 23 B or M B B ik SCRR L3 ] 07k A SCHk
[4 17O RS B TR PR ik g i e b, 55
TR B A B . TESEBRTE AL, Y
WOLTE A5 BT 28 B AR SRk i, 25 1A



% 5 40 4 No.d4 2025

JEIRAHEAE OBV R S 8 TR RS R A 5 AL 537

HGRBOCHE R , KO Y RE & e il 55 8 114
FI PN RE AN BIRE , folT 55 18 1 1A P9 1) Fi A 20 8 7 A2 K
R LA , AR FEROES J 5 B IR 1 AR SR 3 1Y ok —
A BRGSO R  R AE BOR I R
AR BT SCHRE3 15k ISR 4 1 05 3630
VS AR RN L R uR ol AN e R NTU =R b o
B AR AR DL AL 3 I

{Hhﬂ{l ||{’nu!\‘mu‘l‘u‘ummtn||mhnunuuumn“u W

1 O

i u‘\

5.25
0 X7 [7)/um
(@) i J7 i s 1 7y AR At oL

Il Wru|{||!|u4'!‘u1mn||uumunu.mmiMbHu

R

5.25
0 x77 16)/um
(b) SCHR[3] /7 LA ) R L

uumHH
unmmnulwn

L

| ”’Nih\m"

0 XJ5 [ /um
() STHR[4) 75V HLIAU S P 73 i AR AL 10

B3 SR TR i
Fig. 3 Plasma current density component

SrMTIEL 3 LR, MR $E T i AR B 9 45

PR 14 LI 5 B B AR A 1 D0 5 S PR A IR AR AT, 2438
JEE A S5 B AT A A AR SR S I B 1) R R
Bt S e TR RAL o T SCHIKL 3 177579 A0 STk
[4 7735 ) 25 15 1P I oL 8 285 J3E o i A AR I D 4 R
Y-2e S RTATD R ERT b 7 i VA RE P € S N6 P S )
SCHRL 3 17 I ANRE A AT S WO I e 45 7 11K rh i
a7 e B O S T o= R ol Rl B
UL BUAE ; SCRR[4 ] 07100 R % 18 45 3 1 1
BEAZ AR ZR AR , AT AN BE St BR L v 300 % 56 0 i
NG DL I UL, P 4R 05 1 H A O 3 Y
FHAICR , vl it ) S22 B 0 SO 67 e 55 1 1R v ik
Gy R, S5 R LR S AR DL
A LT3 B A A B — 2 i Bk =
T T 12 B L SR, | 73 ) 4 e 58 A T A R4 3% o
C.D A LRI EAL 1 FL T4 B 23 A RS 7
HL T BEAE O TS K A5 AR SR 7 O W 25 3 A
L o — AR OGS A 55 B 1 R 9 1 2 (9 A [ A6
B T B AR SRR, SO 6 ko o 2
FEMPR M, OS5 BT R AR D4, i
Ao T2k iatT, S8R0t HE L FE T A
PRHE 7 b G BT, Bt I E] A3, (1702 7
Ko Ht, =Fp07 ik B9 73 B AR S 45 R A
4~K6 R,

130
120
110
100
90
80
70

ONJ}G\OGA
m

s W

60

5(5)0 100 150 200 250 300 350 400 450 500 5;0
IR [ /s
(a) CALEAESRREY)
130
120
110
100
90
80
70
60

S N B O 0
mF

R
[ T

50 )
50 100 150 200 250 300 350 400 450 500 550
IR 1F]/s
(b) DAL HAE R

B4 Priddr ik B A B A A E T B AR S
Fig. 4 The state of electron density distribution at different positions

in the autogenous strong magnetic field of the proposed method
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generated strong magnetic field using the method described in reference[ 3]
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