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Abstract: We demonstrate the generation of high-order tunable terahertz (THz) vortices (£1H.= + 2) with high quality in a pure mode

by employing soft-aperture difference frequency generation (DFG) of vortex and Gaussian modes. THz vortex outputs exhibit a pure

orbital angular momentum (OAM) mode with a topological charge of {Th.= =+ 2 in a frequency range of 2-6 THz. The maximum

average power of the THz vortex output obtained was ~3.3 uW at 4 THz.

Key Words: Terahertz (THz) vortices, Difference frequency generation (DFG)

1. HEHME

St DIXMEEN E A A T O ORI T, ko
THMEZRIALX—KOBWNTHLIRA VT 4 ¥
TR MNVORER—FHET, ZOREKSE LT
E—AWENICIEAEENELC D, 2T EE
FEZB T2 EAMPEREMEICE s TE LS,
EMRB YAV TF v — DOk (=%1, 2, -+ )T X
S THRES TN, BigRk=—FLDEK - &
A Y- BARGRBEME Ve K 2iGicb s 56
DI INTWD, FRIZT T~/ @EBIZB T 5%
B, WM T 5~V Y BEICE W TEICHEH
EEDTVWD, DUbRIZINETIZ, 7T ~LY
I Tsurupica 2 ERIA B (SPP)Z H W iZ @mh 7 Z
VYRR oD R WA FIH LT E A E
TV NI OFEA Ve EB L TV D, RHFZE T,
ERIE R ERE— R(=2)0 A2 B E L, ki
F#ECMZ P ARae I rF v — 0% 5 H #5217

-7,
2. ERAER

RHESE LI EBOLER % Fig. 1 \ORT, L —3
—Zix., BEoRTEHHE A 2R L -V —(EE
1064nm, # VK LA E IMHz, 7SV A1E 7.4ps)%
FAnTWa, I~V YNEEDEDKETE
1.5um 47 2 W R CIR A M L 72, PPSLT # d& (fan-out
HIYIT Sh 36 4L R 28 A 2 K L — ¥ — ECLD(# g
<0.1nm) % [Al — Yol LIC AR S T XA b)Y v
WIRIZE D 1.5um 2 R ZH/AESE TN D,
FEEAL=1.56pum A BEAFAKIZ LY 1 KB LY
2D ER LT, F 7=, PPSLT #dk I fan-out
MTHY, E—2DOARMELZER DI L TEE
ERARETHD, b2 —Fixarva—¥—ltks
BB AT RE 70 2 T — TR, (AR EE S Stk &

72 L ECLD & HBi & 5 Z & TAy=1.51~1.64um (F
g <lnm, #UAE—L)OMTEEFTZER 1.5um
HIAE—LELE, ZThH 250D —2A.% DAST
fhdh B CEERY - EMIMICERAGDY, EREREAE
THZETTIALYNRMESRD, ZOK., AR
CANTFy—VRFHEmRE LN ST T LY
KR FEEL, IUVAE—LDOREN 0 THDHEZD
B EFR UL 1R, 2RDOT T~V RN ES
Nz, Fio, MEFREEAEREO KNP ANLED
HZEThRABTANT X — DR/ E O RN
Y., FFEHE S ATEEIC LT,

| ECLD
A1=1560nm SPP

> N PPSLT-OPA1

Nd:YVO4 bounce amplifier

A=1064nm
Output power =9W X PPSLT-OPA2 \

PRF=1MH2 A2=1510~1640nm

Pulse width=7.4ps
ECLD |

Bolometer THz-vortex
and DAST-DFG —/

THz camera

7

Fig.1 Experimental setup of tunable THz vortex generation.
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Fig.2 Frequency tunability of the THz-vortex outputs
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Fig.3 Spatial profiles of the 4THz ({=1,2) vortex output
focused by a conventional lens (a)-(c), (g)-(i), and a
tilted lens (d)-(f), (g)-(1)
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