Journal of the Korean Association of Crystal Growth
Vol. 10, No. 4 (2000) 286-291

A study of faraday rotation for Cd, . Mn,Te single crystals

Hyo-Yeol Park
Depariment of Semiconductor Applications, Ulsan 680-749, Korea
(Received May 2, 2000)

Abstract Cd,Mn,Te singe crystals were grown by the vertical Bridgman method and the Faraday rotations were
measured as a function of wavelength and magnetic field. The Verdet constants were evaluated using the result of
Faraday rotation. The Verdet constants were maximum at nearly absorption edge and increased for 0<x <0.38 but
decreased for x > 0.40. We found that large Faraday rotation occur in Cd,sMny 2 Te at nearly absorption edge wavelength
was more useful for a magnetic field sensor than any other crystals, and Cd gMny 4 Te crystal was useful in this application

when wavelength is He-Ne laser wavelength.
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Fig. 1. Absorption spectra of Cd,,Mn,Te single crystals.
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Fig. 2. Verdet constant as a function of photon energy.
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Fig. 3. Band splitting due to an applied magnetic field.
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Table 1
Single-oscillator model parameters for Cd, ,Mn,Te at room
temperature

Composition Absorption Fitting parameter

x edge (Ep)

V) E, (eV) D(x10°deg - eV/em)

0.00 1416 1504 0.04

0.13 1.566 1693  -10.45
0.18 1.604 1.748  -19.01
0.22 1.725 1.846 -22.72
0.33 1.804 1972 -28.93
0.38 1.894 2.046 -33.44
0.40 1.955 2.092 -35.94
0.52 2.004 2.353  -76.53

Fig. 2014 A& A(5)E ol83fdq AgEs AL v
BRI, o714 78 Featg Table 19 YERARIT o]
FollA 2444 wt 7Kl bt A7 1de 7S we
4% Eot D ol S71ee & 4 ok 2448 wit
S7Fl mE Efl SV Freol GdEe s ofsd
& A4 9y, 22 28N ESt Ey Aol7h v A
& vt 2ol AR 5 Slrk gk A7)o] sish
AE Wk 7RIAA] ke o =R duRle et 2
o] Fojxt.

E,B, T) =E,(B = 0) + AE, 6

4714 AE,= (1/2)x(o-B) N, <S,>, x&= Mne] =4
Hl, <S,>& AP|Fe] 7Rl wade] wet A o9
23 AELe Yehith, £3 Cd, Mn,TedllM >0, <0
oz AEXE %o gol=a 460N Ei= E, Bt 2
Al vepdo), =5 D 3ol 7K A 74l -
ako Zx ZAJH| xo| 9|&Esh, o] k& Mne FAu|7}
Z715 wiet 2o 2] dgo] AR7] fie|ri15]
Fig. 4= Zr 2/9vld sidsie s S99 A9 2
AN, AR Alel wE AFY we] FAT
Faraday 3178 Uepiz ok, o] 2ol RHi= ujeh 7
o] Z71%ge] M717k Z713ko] w2} Faraday 3xzto] A
HHow Wke & 5 ok E£F CdTed] Az )3}
Awe] Wt 72 Wkl golds, Cdy,Mn,Te B84
2 goz ygyteni, Mno A7 ZSr1ge) wat
Faraday 3|42 x = 0.3871A] F7Fsit}zt thA| st
Y2 & F Utk o] A AML H1)E o5l
AgE Aown 7Ie7)e 74 BHY Verdet 4FE U
ety Mne] 243471 0.385) 0.4020 739l =9

200 T T T T T T T T T T

0

-200

-400

-600

-800

1000 | ¢4, Mn Te
[ ]

x=0.0 (850nm)
x=0.13(775um}
x=0.18(760um)
x=0.22(715am)
x=0.33(675nm)
x=0.38(650nm)
»  x=0.40{620nm)
O x=0.52(600nm}

-1200

-1400 [~

LAed MO

-1600 |

Rotation angle/Length (deg/cm)

-1800 |-

-2000 [~

2200 It L 1 ! ! Lisaad 1 i 1 3
60 05 10 15 20 25 30 35 40 45 50 55

Magnetic field(kG)

Fig. 4. Faraday rotation as a function of magnetic field at
near absorption edge.
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