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Fig.1 (a) The PL spectra of Mn®*" at different pressures in Zno,ss M, 1; Se and

(b) the corresponding pressure dependence of the PL peak positions
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Fig.2 (a) The PL spectra of Mn®" at different pressures in ZnSe/Zno, ss Mn,, 15 Se and

(b) the corresponding pressure dependence of the PL peak positions
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Fig. 3 The pressure dependence of PL integral intensity of Mn*" for Zn, g3 Mny, 17 Se and ZnSe/Zn,_gs Mn,_ 15 Se

FRAE B K5 3607 R T AR Zn, o M, Se B9 7 280, Mn®* #0° T, —° A, BRIT AT LI g

(2) 3% 5715 5
Eiy —E¢, = 10B45C— 10D, (2
AP B M C & Racah 28, D, K &K% E. Ves & AU I BOEREH 5 T = =0. 15 1
Zn, MnxSefR MR A, VE—CA, (Mn®" B d—>d BRI % 2 00 JE J1 75 4, 153 50 © 1006 1 & 50 h



388 = & Y H 2 Eird %25 %

—20 peV/Pa, ZiGL 5 MG R E D, Jo5&, H I E il

Ety x— Esy = 10B+5C (3)
XFF Mo — AT C/B=4. 5, X (3) s I U J7 i 003 FE %35 R 9 R ) B8 — 20 peV/Pa R
AL 138 dB/dp=—0.65 peV/Pa, {EHITH A &S S5 AR FIET Zng s Mng 12 Se H Mn®" AL I )
WE(EREE N 2. 123 €V, XI T Mn 52489 1L - VAR, B A58 D, AT 45 me V2, R4 B RE 1A
AR IEH] B=66 meV. Ves AT Mn® " (91T, > A, BRIT I JE ) RfR KRN

dE . dD, 1 dB
4y~ 0 (B 10D) 5

A E, RFRET MR = AR B2 T R % Mn®" & 7 i B SR 2 m . Jr B i S —
TR i A7 1 R B T g B 2 A 7 A A R B e TR AL R, D, oc 1 /R LR & Min #l Se Z [0 R FE 4124, T

dD( - A 7Y
oc AR o 3 AV pyess A s

(€Y

D, R 5V
dE |1 dD, dv 50D, 1 dv 50
(dp) 10 dv dp 3 ( \%4 dp) 3 kD )

AP k=1.733X10 " Pa ',y ZnMnSe WK E 48 250, B T o 58 59 6 R AR 1) Bir LA ] LS i SRk
M ERIHE 828 E,.B.dB/dp. D, UL & dD,/D, f& A (4) =X, 15 5| ZnMnSe [0 JE ] & 5K
—38.3 peV/Pa, 5 LI &5 F R AR — 5,

4 #& 8

A FAGIR & 1 6 E B TR 5T T Zno ss Ming, 17 Se FILHE fi 4% ZnSe/Zn, s Mng, 15 Se FE i B G 22 PE TR
fE 325 nm WY ¥ Kk & E L AR S AE 10 KB R DT 60k, 38 o Ao o vk A S 0 B 18 B
Zn, 55 Mny, 7 Se U fh 4 ZnSe/Zng s My, 15 Se FE o Mn®™" & 6 05 09 JE 1 2 805y 0 — 420 4 0
—29.5 peV/Pa,  Zny ;s Mn, ; Se 1 # 5 #% ZnSe/Zn, ¢ Mno, 15 Se B & W0 I F) i Mo B F 1)
ST A BREE A N R F AT R o AR RE B 1 W B . 0 3 20 B A5 e e, U {5 R B g 1 i 3%
1 R A A R A AR T B 0 R 0 B D A BE n , 2088 TR RN, T HL L R R B LT AN B2 R S s
FH S AR PR T SRR BE Zno,ss Ming, 1, Se H Mn® " B ' T, =" Ay 35200 1 ) B8 FIE 5 SE e 45 R A
—H,

References:

[1] Furdyna J K. Diluted Magnetic Semiconductors: Issues and Opportunities [J]. ] Vac Sci Technol A,1986,4:2002-
20009.

[2] Haase M A,Qiu J,DePuydt ] M,et al. Blue-Green Laser Diodes [J]. Appl Phys Lett,1991,59(11):1272-1274.

[3] Jeon H,Ding J.Patterson W,et al. Blue-Green Injection Laser Diodes in (Zn,Cd) Se/ZnSe Quantum Wells [J].
Appl Phys Lett.1991.59:3619-3621.

[4] Ueda S, Sekiyama A, Iwasaki T, et al. Electronic Structures and p-d Exchange Interaction of Mn-Doped Diluted
Magnetic Semiconductors [J]. Phys Rev B,2008,78:205206-205213.

[5] MecNorton R D,Schuler T M, MacLaren ] M,et al. Systematic Trends of First-Principles Electronic Structure Com-
putations of Zn,—, A, B Diluted Magnetic Semiconductors [J]. Phys Rev B,2008,78:075209-075219.

[6] Kullendorf N, Hok B. Temperature Independent Faraday Rotation Near the Band Gap in Cd;—, Mn, Te [J]. Appl
Phys Lett,1985,46(11):1016-1018.

[7] Anderson J R,Johnson W B, Stone D R. Transverse Magnetoresistance and Hall Effect in Wide-Gap.P-Type Hg,_,
Mn, Te [J].] Vacuum Sci Technol A:Vacuum,Surfaces, Films,1983,1(3):1761-1764.

[8] Dietl T,Spalek J. Effect of Fluctuations of Magnetization on the Bound Magnetic Polaron: Comparison with Experi-
ment [J]. Phys Rev Lett,1982,48:355-358.

[9] Harris K A, Hwang S, Lansari Y, et al. Growth and Properties of Dilute Magnetic Semiconductor Superlattices



%51 FCAREF 1 Zny g3 Mng 17 Se Hll ZnSe/Zny 54 Mn, 15 Se #8 Sl A% A1 R Mn® " 1 & J7 G150 52 389

Containing Hg,—,Mn, Te [J]. Appl Phys Lett,1986,49:713-715.

[10] Chu X,Sivananthan S,Faurie ] P. Hg;—, Mn, Te-CdTe Superlattices Grown by Molecular Beam Epitaxy [J]. Appl
Phys Lett,1987,50:597-599.

[11] Kolodziejski L A, Bonsett T C, Gunshor R L, et al. Molecular Beam Epitaxy of Diluted Magnetic Semiconductor
(Cd,—.Mn, Te) Superlattices [ J]. Appl Phys Lett,1984.,45:440.

[12] Jin C X,Zhang B P,Ling Z,et al. Growth and Optical Characterization of Diluted Magnetic Semiconductor Zn,, *
Mn, Se/ZnSe Strained-Layer Superlattices [J].J Appl Phys,1997,81(8):5148.

[13] Tuchman J A,Sui Z F,Kim S,et al. Photoluminescence of ZnSe/ZnMnSe Superlattices under Hydrostatic Pressure
[J].J Appl Phys,1993,73:7730-7738.

[14] Arora A K,Suh E -K,Debska U. Raman-Scattering Study of the High-Pressure Phase Transition in Zn;—, Mn, Se
[J]. Phys Rev B,1988,37:2927-2932.

[15] Lee Y R.Ramdas A K,Aggarwal R L. Origin of the Mn*" Optical Transition in Mn-Based Il -Vl Diluted Magnetic
Semiconductors [J]. Phys Rev B,1986,33:7383-7385.

[16] Marriette H, Wolford D J,Bradley ] A. Time Decays of Donor-Bound Excitons in GaAs under Pressure-Induced
I'-X Crossover [J]. Phys Rev B,1986,33:8373-8378.

[17] Griffith J S. The Theory of Transition Metal Ions [ M]. London:Cambridge University Press,1971.

[18] Ves S,Stréssner K.Gebhardt W, et al. Optical Absorption in Cubic Zn,—, Mn, Se under Hydrostatic Pressure [J].
Solid State Commun,1986,57(5) :335-338.

[19] House G L,Drickamer H G. High Pressure Luminescence Studies of Localized Excitations in ZnS Doped with Pb*"
and Mn?" [J].J Chem Phys,1977,67:3230-3237.

[20] Becker W M. Band Structure and Optical Properties of Wide-Gap A", Mn,B" Alloys at Zero Magnetic Field [J].
Semiconductors and Semimetals,1988,25:35-72.

[21] Ves S,Stréssner K,Gebhardt W, et al. Absorption Edge of Zn,—, Mn, Te under Hydrostatic Pressure [ J]. Phys Rev
B.1986,33:4077-4082.

[22] Tanabe Y,Sugano S. On the Absorption Spectra of Complex Ions [ [J].] Phys Soc Jpn,1954,9:753-766.

Study on Photoluminescence of Mn** in Zn, s;Mn, ;;Se and

ZnSe/7Zn, s;Mn, ,Se Superlattics under Pressures
WANG Wen-Jie' \DENG Jia-Jun',Ding Kun”

(1. School o f Mathematics and Physics s North China Electric Power University ,Beijing 102206 ,China;
2. State Key Laboratory for Superlattices and Microstructures s Institute o f Semiconductor ,
Chinese Academy of Sciences s Beijing 100083 ,China)

Abstract: The photoluminescence of Mn*" in Zn, s; Mn, 17 Se and ZnSe/Zng ss Mng_ 15 Se superlattics was
investigated at different pressures. The ' T, —"A, transition of Mn®" , which shows different pressure
dependence in bulk materials and superlattics, was observed. The pressure coefficients obtained from
them are —42.4 and —29. 5 peV/Pa,respectively. The theoretical calculation for pressure coefficient
of the emissions in Zn, g3 Mn, 1; Se gave the result —38. 3 peV/Pa,which is almost consistent with ex-
periment. Further analysis of pressure dependence for emission intensity confirms that the emission
characteristic of Mn*" was mainly affected by near crystal field . Their different properties mainly root
in different band structures and strains in ZnSe/Zn, s; Mn, 1, Se superlattics.

Key words:ZnSe/Zn, sy Mn,. s Se; pressure spectrum; photoluminescence of Mn*"
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