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Production and measurement of sub-nanosecond magnetic field based on
magneto-optical method

Gh Ghasemi , M Shafei , M M Tehranchi
Laser and Plasma Research Institute, G. C., Shahid Beheshti University, Evin, Tehran, IranThe Authors
Physics Department, G. C., Shahid Beheshti University, Evin, Tehran, Iran

Abstract- In this paper measuring sub-nanosecond magnetic pulses using magneto-optic sampling technique is presented.
Theses ultra short pulses are produced using three transmission lines and two switches that induce electric current through
Micro coil. The technique is based on time-resolved magneto-optic Faraday effect in a (Bi:YIG) film. A unique feature of the
method is that it directly measures the ultra short magnetic pulses with spatial resolution in order of micrometer.

Keywords: Magnetic field pulse, Transmission line, Thin film, Magneto-optics.

yayv
ASb g yiawd BB WWW.OPSILIT Colu o 4 cuwl jliel gl)ls a0 0 dlin )


http://www.opsi.ir/
https://opsi.ir/article-1-495-en.html

[ Downloaded from opsi.ir on 2026-01-31 ]

samas JJo en a4 3005 oole sladeohs a

Modulating
magnetic field

= —
R
2 Modulating
voltage .

Polarizer

Polarizer

Sl (Senlsife 1 sl b ) U3

ably b 2352 cnl ol a5 95 12 oo S (00 3,55
[/\]Os.wgc ool J")

0 =VBL )

Sloe ojlail B iges *Q%s oo Vool o a8

ol dige ;0 158 s o3l L5 oole jo gundoline

Gy |y s> aely ol Sley S S o=

bz b S ol 50 g plawe IS0 &8lg 5o 9]

ail> SOl Jeols e S .Mloo)ﬂ Cawds |y
I () R?

/12
2 (R2+ZZ)3

oz | bsS gl RS ollyy <ol pg ol jo a5
Sl 2655 005,38

B(t) = 1o )

verdet constant -

YaA

St S e oKssls N YAY oLo..{O YO LYY

dodio —)

DT Y a5 SalenSe o S ob
obline sloabisl> o [Y] YU Luls 3 slo,s5¥ous
siblise Selns 8, wyp weils (Y] e
Gl go pibline Salins JU8) (cw) (gl bl o
5 My il gl py g PU peeblie laglas
I gbaasin ¢lp @‘) sl by, wigd (g mSoslul
S pSoilul Yo Cesm b bz sl S
V] 5] "8 wble, o [0] ] ' Sy s
bug ol 0y wblioe flaw olgn ST acs
L ol Uy, Ko )8 byl 1 b b
GrSoilul oS Wl 925 a4 oo slaghs, slx
S Sjles e 1) Ok Sl e
ins (6 S0l slool,y 5 S g0l )b SelgniKe
Oles oyl lacaie sl b Ol sl
003,35 b, sl 6 Soslal js T ohs cukls o
B85 6 pSoslail g sy Sl )0 diged alide Ll
Alie ol )0 0,5 o)Ll by Gl oy 22 s
LgL&vQ.JLé (_g).:fo)L.\.S‘ VS Lg.bbl.é é».“..:‘f\.».ia QL""\""
ol (sly 5 4t Ly wiligll o cubiliie lase
o2 S plml (B oz Sl bwg plar &l
Olowe a5 S8y ool )B Sl giSKe K 0 Ol
yolie dged el @l 05800 Jlosl diged 4y (purbline

S o0 397 4 5,k il

D=<E )

ol £ SpStl gbuls oy DT s as
ol ol el S S s oy E g osle (g
ol slajinhd gl cusls oo U oed so el

electro-optic -
photoconductive - '


https://opsi.ir/article-1-495-en.html

[ Downloaded from opsi.ir on 2026-01-31 ]

V(v)

0.22

Lo g mbi-Y

2 el S plenz 5l easl cossy gams
odal Gy s el sads osls Las ¥ 5 ¥ sl IS
a8l ald alols VY NS 15 ley b dades b
o a3 b als aloll £V ps s ley 9 VNS Og0>
oad oolo las F oY S o ey 4 VEe pSogus
odds 48,8 (gools o I liebl S (gl ol
IS8 lagl saen jo a8 as 1S5 L paiz Gale)]
S el 5 b e ] ety Sy
IS Laas b Gl cagr a5 eails Uil 407 o5l
Sy et gllae odwl Candy Al a5 84d weSae
ools desylug 5 Jl s alold 4 ax g5 b puien
Wo,8 Cud odd L Je 50 Cawyd odld a8 S

Ll 00l 2 00l oo 5 (6,500 s oS

0.20

0.18 1

0.16

0.12+

o Caed S e w4l
Y
S

Mw”w\, ton

o Saed S e a4l

/ O+ T i les

T T T T T T T T T
-120 -118 -116 -114 -112 -110 -108 -106 -104 -102 -100

t(ns)

9 0ns b Job A nsogas 0 ald U ald alols

Nvns el g

Sy 55

Y44

S S e oRadls A YAY oLo.io YO LYY

S o i
I
| | U
e vy

ol ) /

bigley i
N

Syl

&~

(98 (SIS S oo ojlse,b ¥ S5

GSoslail o ades a0 ouds ploxl S syl
oK los S e eweblss

Qe 03,8 bl iy aagd oRisly SogndeiiSe
2l Y5 ailislh OF slopline 6Sojlul 5 algs

o LSLQQ‘%A

[a] el onys 5

B SelyiSe glesez -¥

ol ol (oblise lase adgs jslaie 4 Ll o
A solaiw!] ceaw! ‘9.% )iaé ‘_gl)jd 9 u}l.ﬂ.:JLD.u‘ 6l.®k>
S8 g 3 039y I gem 5o esliinl 950 5K
Jusl b sl jo ol das O bar glsw S5
VO mmelad b odils G hsSs S Sl
b oy oud ady odb lye a5 ol ool
555,500 53 565 Wigad g 2d o0 axlss ()T (g3, JU
Ol VAP MMege Jsb L 5 6 85 I8
Gy ead eapld Sl S bg Yoo
el B YIG S50 Y o5 iged (g3, e (galos
S S el 5l 55 g iged 5l e 5l ey D Gg
5 00,8 joue Cobls 13 5 adad 4y Cons O agsly o
3 5 e sletl po il Colan (6,95 b S US4
s 4 55 Sad s sl 69 e e ol S
Olog S 5l laools eud gl pa 3T 50 9 ol oolasul
Jos of 4 65 5,51 a5 0 oolicil g oo (ke

mw


https://opsi.ir/article-1-495-en.html

[ Downloaded from opsi.ir on 2026-01-31 ]

Ol Saigigh 9 Syl Qi A Cpaaajsl ¢ KudsSy) 1
(YY41)017

St S e oKssls N YAY oLo..{O YO LYY

-116 -114 -112 -110 -108 -106
t(ns)

oAb b als alold FVe ps s ol Y S

<l gley g Vs b Jsbo VF- psogas
£y ps

S S Az - F

SalyiS Ko § sbitiol b ety Lo allio eyl 5o
aly 5o 3k ol (A 2) (omm dises 9 0l
Ll e 88 0bz ol U5 eetdls &5 (sb

2 03l (6 g Sae (plad SIS L VL 2o

&=l

[1] M. R. Freeman “Picosecond pulsed field probes of
magnetic systems”, J. Appl. Phys, 75, 6194, (1994)

[2] S. E. Irvine and A. Y. Elezzabi “Multigigahertz
Guided Wave  Magnetooptic ~ Modulator”  IEEE
PHOTONICS TECHNOLOGY LETTERS, 14, 6,
(2002)

[3] J.-G. Zhu, Y. Zheng, and G. A. Prinz. “Ultrahigh density

vertical magnetoresistive random access memory ™.
J. Appl. Phys. 87, 6668 (2000).

[4] F.J. leonberger, C.H.Lee, F.Capasso, and H.Morkoc
”Picosecond Electronics and Optoelectronics” Springer-
Verlag, Berlin, (1987)

[5] J. A. Valdmanis and G. Mourou, Picosecond Electronic
Devices, edited by C. H. Lee~Academic, New York,
(1984).

[6] D.H. Auston, Appl. Phys. Lett.26, 101 (1975).

[7] A. C. Davidson, F. W. Wise, and R. C. Compton, Appl.
Phys. Lett.66, 2259 (1995).

[8] A K Zvezdin and V A Kotov “Modern Magnetooptics
and Magnetooptical Materials” I0P Publishing Ltd
(1997)

5 il il sl iblite Hlase 257 o2 seda S3ga dena
Kaa 5 8 Sl ife S Uiy 40 Of oS il


https://opsi.ir/article-1-495-en.html
http://www.tcpdf.org

