Terahertz Generation using Pulse Sequences

How to reach high conversion efficiencies? @ 77 AT
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Cascaded DFG* :
Repeated energy down-conversions
can enable high efficiencies >> 1 %
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I, = 2(Td /IOns) GW/cm? Conversion efficiency n scales as M

M = Number of pulses

n N M x M—I/Z - M1/2
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Fy=1,7= Z(Td /IO”S) J/em* ~M Damage fluence increases

~ cm? apertures required - Demonstrated ?
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Cascaded Optical Parametric Amplification

T=100K, =300 ps, A;=1.03 pm

THz Spectrum Cascaded OPA of Cascaded OPA 1 Strong
5 Z 1 Strong + 1 Weak Line + 1 Weak Line
= 0.5pm o*
10, z !
1 10 ~ z= 0.5um
° = z=9 mm \\

_ = -
= 01%
'E' 0.01% I
s -5r 1 B
]
£ n= z=1.7cm
3 10| | 007y I |
N
g 15 n= z=2.6cm
E 0.75% _
s Bl seedEnergy=0.1%
== 20t = 1lz=3.5¢cm
5 4.5% 4‘ Pump Energy
2 1

2 n= lz=4.4cm

7.3%
301
0.5 1 100 -50 0 50
fTHZ(THZ) f'fO(THZ)

10

n (%)

Exponential THz Growth in Cascaded OPA (COPA)

— N =3 quasi-CW lines

] — 0.1 % seed fo-0.5 THz

-——-0.1 % seed f0+0.5 THz fit

1

. I
Phase-mismatch ,!
¥

I
I
I
1)
!

Exponential |

1

]

]

I

e Starting with a seed with 0.1% of pump energy -> Self-starts Cascading

e 1Jpump 300 ps - 1 mJ300 ps seed in a PPLN crystal at 100 K

* Exponential THz growth, n~10 % at T = 100 K, 4 cm crystals

» Strongly coupled Multi- Triplet Interaction = Independent of seed location
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