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Applications in beam profiling (single shot, 50 ps) Shared by our customers using different camera models

1 THz, pulsed: weak photaconductive antenna 0.2 THz, pulsed, 1 kHz: Lithium Niobate Source: alignment
source {using 80 MHz, 800 nm oscillator pump
source): Characterization

1 THz, pulsed: weak ZnTe based source (using 200
W, B00 nrm oscillator pump source): Alignment

'

= VDI CW source

sub-myy 480 GHz

Simple THz imaging setup based on

: 300GHz, 10mW
the Toptica PCA and RIGI camera 1 RS P LFHA L
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DAST

DAST Organic Crystal: Terahertz Emitter

4-N N-dimethylamino-4"-N"-methyl-stilbazolinm tosylate

Applications

Expected Performance

« THz generator and detector

* Multi-THz generator ® e Input laser: 4 mJ., 50 fs. OPA
« Mid-infrared generator ‘v‘ .: "
= Second harmonic generator @ ¥ Ouiput THz: 95 MV/em
Example THz Output Laser Requirements
3 ¢ Telecomm fiber . A
i. & e 1050 nm lasers = OPCPA

1 15

6
Frequency [THz]

Tima [ps]

Physical Properties

di1 (1318 nm) = 1000 pm/V

Nonlinear optical coefficient
d11 (1542 nm) = 280 pm/V

r11 (720 am) =90 pm/V

Electro-optic coefficient
r11 (1313 nm) = 50 pm/V

Melting point 256 °C

State of the Art: Intense Non-linear Terahertz Spectroscopy

DAST SHod chllige 1-3 % 15 THz
scheme
! 1 THz
Lithium Niobate Comap le};.rgit:d pilse 0.1%
3 THz
Applications
Ultrafast pulse switching Terahertz CCD

F] manire Oy ¢ | mawre
et i photonics

High=performing nonlinear visualization .
gh-p gn b Terahertz science: Ultrafast pulse
of terahertz radiation on a silicon charge- s
. switching

coupled device

Opt. Express 18, 23621 (2010} ; APL photonics 2, 036106 (2017)
Nat. Photonics 11, 331 (2017); Nat. Commun. §, 3976 (2015)
Opt. Express 20, 2850 (2012); Nat. Conmmum. 6, 8439 (2015)
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DSTMS

DSTMS Organic Crystal: Terahertz Emitter

4-N N-dimethylamino-4’-N"-methyl-stilbazolium 2 4,6-trimethylbenzenesulfonate
Expected Performance

* Input laser: 3.4 mJ, 50 fs, OPA
Applications

*  Output THz: 83 MV/em

* THz generator and detector Comparison with Sister DAST Crystal

» Multi-THz generator * DSTMS ophcal to THz energy efficiency 1s lugher than DAST

+  DAST shows higher peak electric field because of the broader spectrum than

+ Second harmonic generator DSTMS

*  DAST has higher damage threshold than DSTMS
Example THz Output
Laser Requirements
® Telecomm fiber
« OPA
« OPCPA

Electric Field [n.u.]

Power Spactrum [n.u.]

1] 0s 1

H ] 25

Time [5s] L Frequency [THz)

Physical Properties

Nonlinear optical coefficient di1 (11900 nm) = 214 pm/V’
Electro-optic coetticient 111 (1900 nm) =37 pm/V
Meltmg point 250 °C

State of the Art: Intense Non-linear Terahertz Spectroscopy

DSTMS5 Simple collinear scheme 1-3 % 15 THz
Lithmm Complex tilted pulse 0.1 % i
Niobate front i
1oba 3 THz
Applications
Terahertz Bullets Terahertz CCD
A\ e o NG R e 4 H
COMMANCATIONS | T AT

Demonstration of a low-frequency three- High-performing nonlinear visualization

dimensional terahertz bullet with of terahertz radiation on a silicon charge-

extreme brightness . coupled device

EEE Megapixel CCD Can See Terahertz
SPECTRUM [ieng TR
Pettow o 0 W e by

1. Opt Soc. Am B 24, 2555 (2007) . 1. Opt Soc. Am. B 32, 1078 2015)
Opt. Lett 42, 129 (2017). Nat. Comnmun. 6. 5976 (2015).
Nat. Conmmun. §, 8439 (201 5).

© Copyright: Swiss Terahertz LLC, Research - Zurich



BNA

BINA Organic Crystal: Terahertz Emitter

N-benzyl-2-methyl-4-nitroaniline

Applications
* THz generator and detector

* Second harmonic generator

Main Advantages
Superior performance to classical THz generator (ZnTe and Lithium Niobate) from Ti:Sa 800

nm lasers

Example THz Output

Application I: Broadband Linear Speciroscopy

10T
f/\/\/\’w | ZaTe 0.0031 % 3THz
i : Ll f\nﬂm J

‘ 3 THz
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i ] Fraquancy [THz|

9 THz

Expected Performance

Application I1: Intense Non-linear Terahertz Spectroscopy

e Input laser: 1 mT, 50 fs. Ti:Sa 800 nm

¢ Output THz: 1 MV/em, 2.1 pJ

Laser Requirements ST - e - (3:2
o Ti:Sa 200 nm oscilzltors / ampliﬁcrs ® OPA/OPCPA £
. 1 THz
¢ Telecomm fiber ® 1050 nm lasers I’:"‘t:‘::l: SV e Cl:‘“!ﬂ]:ﬁffd s 3Tz
-7 ~ =
b7 74 T7EIRY Y FTHT
Sapphire-contacted High damage threshold at Ti:Sa 800 nm
High damage threshold at Ti:Sa 800 nm Epp > 4 MV/cm using BNA and Ti:Sa 800 nm

(2 kHz, chopped at 1 k Hz)

p—— : THz generation by optical rectification of intense
Work done by A. Gopal (Jena Uni, Germany). near infra red pulses in organic crystal BNA
. 1.0 1 1
Idea from Johannes Hasse (PSI, Switzerland) it S Ay e
i ik el Quamttenelekrronik, Physikalisch-Astronemische Fokdtar,
Liniversirdr, Mav-Wien Plarz 1, 07743 Jena, Germany

: Jens Frishelsiieg 3, 07743 Jena, Germany
vixs Veruhersz Resectrch-Zurich. Technopark, S5 Zurick, Switzerland and Park Innnsasire, 5234

Accepted in Opt. Express.
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OH1

OH1 Organic Crystal: Terahertz Emitter

2-[3-(4- hydroxystyryl)-5, 5-dimethyleyclohex-2-enylidene] malononitrile

Applications
» THz generator and detector

+ Second harmonic generator

Main Advantages

Superior performance to classical THz generator Lithium Niobate. Covers the low THz
spectrum (0.1- 3 THz) similar to Lithium Niobate.

Example THz Output

1y ,.
1 - 2 | fl ¥ — g i
3 f "h' — 3 J, i (| S .
E __._._.\ I*I {IA \.’—(J&y\/—.ﬂ@" :':— L Jy \-‘I
= y = f 7
o j ¢ o f II|I / ll A
< = | AN
0 05 1 15 2 25 okl ML W Lemie
t[ps] 0 5 10 f(THz)

Expected Performance
® Input laser: 3.5 mJ, 50 fs, OPA near infrared

® Output THz: 44 MV/em, 76 1J
Laser Requirements
. oen * OPCPA

® Telecomm fiber
Application I: Broadband Linear Spectroscopy

3TH=z

ZnTe 0.0031 %

3TH=z

OHI1 2-3%
13 THz

Application II: Intense Non-linear Terahertz Spectroscopy

120 pm/V Simgple colli 3THz
OH1 no ] 23% —
@ 1990 nm > 13 THz
£t B 1TH=
Lithium A Complex tilted 72
Niobate . " pulse front ol 3 THe
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PCA Scanner THz-TDS
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Peter Zolliker et al. , Real-Time High Resolution THz Imaging with a Fiber-Coupled Photo Conductive Antenna and an Uncooled
Microbolometer Camera, Sensors 2021, 21, 3757.
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Alpes Lasers LLC
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Alpes Lasers LLC
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