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Intense Terahertz Pulse Generation by Pulse Front Tilting
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Intense terahertz pulse generation using pulse-front tilting method is described. First,
phase matching condition for terahertz-wave generation by difference-frequency
generation, parametric processes, and optical rectification is overviewed. Then

cascading processes are described based on simulation results.

Keywords: Terahertz wave, Phase matching condition, pulse-front tilting, cascading

1. [FC®HIC

FHMC AR E 2T T~y (THz) BOFREET, KEMIWV-T, ZEBREAE
D (DFG ; difference frequency generation) /X7 A KU v 7 ji@fe 212 X 5340 THz 3%
DIEL, T = b MLV R B WTOEEERIZ & D IR THz 7V 2D EICS T b
L. EFEIAETIE, 2EOREICEIFFIDICFEEICAS L, £ DED R Z ROk
Wl THz W3 RAET 5. X7 A MY v 78R OEEX, BAOKR U 7N E2IERIE I F I E
AT 52 &T, RO EEROERW 7 adte, EnboEBEIZHTELT
A RZ7=0E LTOTHz WARET D, TNHICKH LT, 7= M ULVRIC I D8
T, 7= b M V2R BIERFFOILNARY ML OH O DO R D O 07
JEWEFE AN Z 0 THz W AT 528, 0L b BB ot L LT, A
DAY SADOHFNS S ESERAEFPEEF -T2 b ORFRBICHEDND DT, FHRELT

GO 5 THz DAY MviE, HObivd 7 = b ML/ L Z D23 AR R 0O Wi 50
V®ﬂ¥§§ﬁ¢m%%o To IR & DITIR D

IR FIAR & LT, $Rffk THz WOREICEFTBbIC=A4 7Y Fv L (LN;
LiNbO3) X°> GaP 2 ERHWOLNTWHDIZX L, THz »S)VADFRAIZIE, BHIT ZnTe
DHNWLNTE T, ZnTe BHWONHE M, ITICELIBRSD X H1T, (raEE5E M
NHDHFNC L DD TH -T2, HITDO IV AHEEREDERIC L - T, _@ﬁﬁﬂrﬁ@#?ﬁ@ﬂ
72 b D TIERNWZ Lo TE L. ZORER, Bt THz AW LTS IE



I TFRE T WD 2 E BRI A- TS D2 L EeoTz, ZDORER, LN O, FEHIE
HFAREDRKE, N RX Yy v TRRE, 7 VD E T2 DARSE R ok Ty
BRI E WS TERERZAENT Z N TE, LN ZHWTIEFRICKT /1O THz 7V AD
FAENFEBLL TWD., £ZT, ARTIE, ZEEWEIEA - T2 MY v 7k s Rick
FAHMAREE R HONT, HORER—RICHMTE L IR LD, L AR
EFHEDIUR & 4% DEBIT OV TR~

2. TIOINLVYREEDMBBEEY

ZEEW AR AT A N v 7 I@BFRIC KD THz AL, 7= M LR & HWZ
HHEGRIZ KD THz 7V A AL, EH 68 2ROIFREIFMETH Y, TOREIZES
T DM DWE 7 FIVDORITH D SEOREHEE ST, FUBICREND. WE,
T TN EREICHN N O/EERE 0, 0, (Lo >0, &L, 60
BIAET DT T~V EOBEAWNEE Oy, =0, —0, £ T 5. £, TNHLOHET T~
WY WOWHAN T brEERERK,, K,, Ky, ET5. 0, 0,1, EREERAEICE 5k
ik THz W AEICB WL, 22 THOWLLDS 2 DO AR OAEKE THY, T A
Uy ZifEE HWGEE, R 7 (579~ EET7 A4 RT—E Lt
&) OABREKTHD. T, 7o MY UL R E W IREASE THz 2V 2 DI E DS
B, 7= b MV ADIRNANRY MVIZEEND, 72D Oy, DR O EBER S D
XG5, ZNHOWTHOHEEIZE, HEASREIX

k, -k, =Ky, sy
LRIND. oL o, DIEVBRFNETT 256 (REo%E) &, B 5HnIcET
Yt GEREOYE) 122V T, Fig. LIZZbDOWEHE~Y MO OREFRER L.

(2)

N
<
ky 4

(b)
k> >~ kra,
—_— S
ky "

Fig. 1 Phase matching condition for terahertz-wave generation. (a) Collinear case. (b)

Noncollinear case.
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Fig. 2 Phase matching condition for low-frequency terahertz-wave generation in

noncollinear configuration.
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Fig.3 Cherenkov-type phase matching.
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Fig.4 Phase matching using pulse-front tilting.
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Fig.5 Simulation results on propagation distance dependence of the spectra of (a) the

terahertz wave and (b) the pump light under perfect phase matching condition.
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