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Abstract

We investigated intersubband transitions (ISBTs) in narrow InAs/AlSb multiple
quantum wells (MQWs) for the development of a compact light source operating in the
terahertz region. To observe strong I[SBTs in the near infrared region, heavy
silicon doping was made in each InAs quantum well. For 20 periods of MQWs with well
width, d, ranging from 5 nm down to 1.8 nm, the ISBT signal decreased as the well
width decreased and disappeared for d < 2.7 nm. By increasing the MQW period to 60,
the ISBT was observed for d = 2.1 nm. The peak energy was 670 meV at 77K. This is
the highest energy value ever observed for ISBTs in InAs/AlSb MQWs.
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L—¥ DpRlGel —U5" BBIFO5hD. ThHREDIAHBAET I NVIYNETH D
w, ThEhEEPEBCRETCH>EVHECRENIDLADPBETH 209D, IO
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BARTEE. ZOHR, INASHFRHIRR 2B BNTEh2NEID & > 4 ISBTHEHID
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X3 /Y k—7InAs/AlSb MQWsD ISBTHIERER
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TEE. IHCOREPS, ¥V TEEFBOEMMELBRIANF-DOREDKE S
RBILHAPorE. THIXISBTEARESRADL S ICRINZY e hoHHTES.

Ixo'N*f/m* (1)

T XISBTREARE, olRHF—BYEIO2RTF v ) PRE, VIIHFE, ik
HEBOEMER, fIXEHTRETHS. ZOXDSISBTREABELHF —ELHE D D2R
TEYVFEECLATZILHSPS. £, IDASHARSK D EOEM CIXISBTHEH
xhizhok. Thix (1) XS IBTESBRELFADERICKEFAL TN LR HRHHT
2. bbb, INASHEESERIBNZANF—DBRELRD L, FHEBRBERT
BEDISBTESRERZNICKAILTNELREDTCHSB. ZIT, INASHFBEBOFEN AL
CCEIANF—OISBTEEN T 20K, FichAsHFBISIZ F—7L, BREOSEHN
BT 5 L CISBTRABRBEOM AR ZMH - .
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FiEC 1AL 00X vV PEER2EZ AN 2ERLU .
IHIE U RIEBISICR L. ' .
X5D & 51z, 20FEADInAs/A1Sh MQWsTid, InAsHFIEH2.7 nmDEEHZ BV TR T F

Zh s OFBEFTIRICK > TR
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B, K6 X >3iz2InAs/AlSh MUWsIZ L 28754 P E—I BLEMICHEA~Y 7 LT Z
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EBE—IBAISINY 77D E—IDELKEEATLEN, REDOFMMATERIRS.
Z2 T, MAD#EEIZHB W T6aSh/E250nm, GaSb/AlSoABEHF %31, AlGaSbZ40nme U 7=EK
BEERNLUE. SEEBTFHPHSOEEXInAs/AIShE Zh2h6 ML/18 MLE L, REOHE
[XA1ShD 5 InAsict] D X Z2MEO R T 2 InShE AlAsD2fEH L U THER L. 2ThasoEs %
XRDFE L =HRERTICRLUE. A

ZNZhOY— X P HEER TN I 2L —2a OERTHS. CORLD,
R A InSb-1ike DB EIZAISH Ny 7 7 BD ¥ —27 & InAs/AISh MQWsIZ L 20D ¥ 75
4P BEROTCWBIEHRERATER. £, FUORAE2AAs-likek LEBAICS
WT b InAs/AISD MQWSIZ L B2 U575 4 PE—I BLERNIZEITY 7 P LTWA I L DHERT
. Thbb, BREEBVORAMERSNTNWE I LPRRTCELLNZS.

MEDFEZLEEZ, BLRISEFVRR=ANVF 28T 22007 70 —F 2
Liz. ZOoRBEL LT, (1) KRBT axr )V 7EECERSMEM, 3 LEHFHES
PFEBEFLNE. LPL, FYyUTHEOHMITCRBRICELDOHS. 22T,
SEZBEOETHFORMMEZHP U TISBTROBEZPECEVWI AR E o=, #
&R O0FHOFE LA CEETH 505, InAs/AISDEFHADEMIL60L U, InAs
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HhDFvy ) 7EEIZI.2IX102 co?l Uiz, CORMZFTIRICE hHIELEHERIIRKSD LS
A Sl



Si% F—7 L7 InAs/ALSOE FHFBEDY 73 FHEER & FEF

Alsbbufer
InAsAlSh | Y /G'aAs sub.

(a) nSh- InSb
e

(b) AlAs-InSb

AL

Intensity (a.u.)

1Y (© AlAs-AlAs
20 25 30 . 35 40
26 (degree)

X6 AEEEZCYIal—YayLEBEORIZARY VO
(a) REHFA nSbDBHE, (b) FAPAIASDOHE, (c) AHAIASDBE

InAS/AlSb |
6ML/ISML |

| ._ I W‘#r

(a) InSb InSb |
. ]I !

Intensity (a.u.)

| ,M Lm .J

(b) AlAs-InSb

20 25 30 35 40
28 (degree)

K7 (a) REEFAAISDE LEBE, (b) HH2AAsE L=BAOXRDIERRE (L)
ry3al—yaliER (TH) Lols '



10 B OEA-RE EZ-H) REE-EL WE-RE ER
Diane C. LARRABEE-Junichiro KONO-Jianzhong LI-Cun Z. NING

~ 27nm 60 periods

- 2.1 nm

9.21x 10" ¢m™

Absorption (a.u.)

400 500 600 700 800

Energy (meV)
X8 6O D ISBTHE R & 20/F A & D thig (BUEI InAsH FBIRE)

20AADOFEB DOISBTHIEM R & L2 LN XN F—DORERBIXL D KE ko, &
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