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A CiTmt b & & v — A SEAL DML 2 A REIC 5 VCSEL B — A A% v B L T OMZE R 42§59 5
bOTHD. #MHIILLTO 8 E ML I TWD.

%1 ETIIAFROBE B L OHICOW TR, J74E AL S ToT OFRIZ L Y BEIEO B BhEREAT 3 B
ENTEY, mEhEEE—aWE 2 L@t 2/ MDA R D 5N TWD. ZHOEHDIZDITARNFSE
TIZE R 72 VCSEL #IR#RZ W= B — AR B T A 2R AR LT-.

55 2 BTl VCSEL #ElR#s OBEREES L O, @ik - me— A 0ED 7= VCSEL 7 = O EREFHI D
WTIR 72, AREFFECHRET 5 VOSEL HIESHIF T REZ2ER(LT A Z L CHAOL v —A BN ET 5. —FHE
RAGIZ X o TR N CEEE— R & L CHAET 2 H0E B 2R (ASE) O EE N AR 72 0, HEIE RS A3 fafn 5
L. INEMETLIFREE L TCEFHFOHED SCH BOJEITREZ FIF2Z & CHEEE— N2y N 7T 5 F
HEERE L. AlGaAs TS5 SCH BIT AL #lik A& A Z & TRITRA TN Y, BT — FONE LiADR
99< 72 % . 850nm #535 L 1N 980nm Y VCSEL W7 = NZBWT SCH BRI RA Fif5 2 &L CEEE—RNR3 v 47
WD &%y Ial—ya Rl EREBICEWELZEZTOmEHFHZRET 5 2 & CERMICE
FEL, ER72 VCSEL HRas N EBL T 5 ARtz R~ L.

% 3 B TIEE R VOSEL HhEFZ X A E— L S IC DWW TR~ 2. 1~6mn DFEFE D7 % VOSEL B iF#s D
ERFGEZHEL, BFENPESRDIFEC LNV AN R 2R L. R —LAWE2%ETD
72O A YR T 4 v THREEIC L AIENE - BEOE)—(LE R L, 6mm ORI TE—A5E3 D £
ZEPTRRI O 1. 25 50 0. 015° F THAbT 5 2 LTI L=,

% 4 3 TI3E R VCSEL BRI L B B — A1 oW TR~ 7. AHEZR D VOSEL M3k A e EA L 2 5
Z & CHIRIN TOMRIAENRLEDLY, B EOAEEZEZ D Z LN TE 5. bmn BF 1 TIHHEEEE % 837
~843.5nm ETIRD Z £ TI11° ORFAIAESELI, FHESEITR 600 821G 57,

%5 ECIEEN VOSEL BHIRSRIC L B B EEIC DWW Tk 7. RIERFTFIIHZTEICHE LT a3 880
L, 850nm ##3 LT 980nm HENENDORTIZBWTHHIIOARr— 1 7 %R LTZ. O B)fERFCITEMaFIIC &
S THHANFIRENDD, Ar—ThF0.65 &AM T 390mW 315 Sz, 2V ZAEEIC K 0 HBEAD 2
EMZH T ENTE, 10mm KOFE T THRK 9. TWONH IS 54, VCSEL R4 THIHTY v b7 T 2D E A
(LEEH Lz, FRFICAZ MUVORIERER L Y @) VOSEL B — A A X v FOHi 7= /iR & fhiH L7z,

%5 6 2 TIL VOSEL HMRZR O PERE 2 BT B 12D DMFHI DWW Tk 7z, 55 3 B~ 5 EOEBRBER LV 5% D
HEHLE LT E—AMMEAADIERE Ar—F 4 NE— N ASE OFIEE 2T, BEfR e LRSI AR L.
HR DBR RIZ A /2 HFREOMIAL 7 Z 2 U ERLZER A MIET 52 LTk PLEETRIREOT 1 v
METD. KNEOT 4 v 7 TRIBE— 7 & T 5 Z & TRIFH AR MLETFHET A Z ENTE, £ 20nm O
SEHAE O FREMEZ R LT,

%7 ETIIFRBERBEIZOW TR, AL O R RIIRE R O I O R #s Tk T& TV 721 0.02° B
TORNE—LAHFNBLOT v b7 F2OEHIMEEZER L TEY, KO E#E E— AR % ¥ F OB
HFTEDH. SBOREEE LT 2RoiE Ik 5E Mk, VCSEL YR & oERM{l, DOE & F\V /- {RIf /A OyL K %2k
~7z.

8 ETIIAN R THRONI- A RIE L.

ARG CTIRARTZLL EORRE, RO AR CIXEBNEE LW IER I E— A S - @i e — A A %y
Ve, TUAbEHAWD Z L7 < VCSEL ORBREFT Lizmti k2R L TR0, Ziudkittomitie e — 4
AFx v T OERBUIKE S BERTDAREEEZ R LTV
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In this paper, the author proposes a non—mechanical beam steering device based on a VCSEL amplifier that
achieves both high power and high beam quality simultaneously for next generation beam scanners.

In section 1, the author explained the research background and the need for a high-performance beam
scanner. The author proposed a long VCSEL amplifier to realize this scanner.

In section 2, the author designed a VCSEL epitaxial wafer removes ASE to realize a long VCSEL amplifier.
The growth of ASE can be avoided by decreasing the refractive index of the SCH layer formed of AlGaAs,
then cutoff of ASE has been shown theoretically and experimentally. The VCSEL wafer designed in this section
made it possible to realize a VCSEL amplifier of over 6 mm long.

In sections 3-5, the author demonstrated high power and high beam quality operation of the VCSEL amplifier.
Beam quality improved as the amplifier length increase, in addition, uniformization of injection current
by multi-point contact narrowed beam divergence angle to 0.015° , which is close to the diffraction limit.
The 6 mm long amplifier obtained a beam deflection of 11° by changing the input light wavelength, and
showed resolution points of 600. The output power was measured under both CW and pulsed operation. Under
pulsed operations, the author achieved amplification characteristics with a slope efficiency of 0.65 W/A
and maximum power of 9.7 W with a quasi-single mode for 10 mm long amplifier.

In section 6, the author investigated gain equalization of a VCSEL amplifier to improve the
characteristics. The author proposed a method to control the reflectivity by depositing the dielectric
DBR having a phase shifter on a VCSEL wafer composed of the semiconductor DBR. This method showed the
possibility of gain equalization of around 20 nm.

Finally, the author described the prospects and conclusions.
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