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Regione Spettrale Terahertz
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Applicazioni THz
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Riconoscimento chimico versus
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A Road Map of Terahertz

Industrial Applications

A Annual Addressable Market (M€)
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Applicazioni farmaceutiche
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Fig. 8. visible image of sample with four peflets containing different 10 nn pn » P e 9
chamicals: (1) lactose, (2) aspivin, (3) sucrose, and (4) tartaric acld. X-Axis fmm) x.uu |n-a1
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Fig. 10. Solid lines show the average absorption of lactose (top, left), aspirin (top, right), sucrose (down, left), and tartaric add (down, right)

in the sample. The lower curve in each panel shows the absorption of the packaging material. The ervor bars represent one standard
The ind o fr cles are used for chemical recognition. After [20].

deviation from the mean of typically 20-30



Biomedicina: Imaging di tessuti tumurali
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Fig 3. (a) Optical image of the sample: (b) and (c): Total loss in transmission. (d) and (e): Loss
induced by deflection; (£} and (g): Deflection coefficient. (h) Pulse duration (FWHM) of a low-
frequency THz pulse. Click on Fig. 3(b.d.f) to see the data as a function of the frequency. (426
kB QuickTime maovie)



Distribuzione elettroni in un FET
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APhotonics
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ABSTRACT: A plasmonic analogue of elec
is activated and tuned in the terahertz (THz) range in asymmetric metamaterials
fabricated from high critical temperature (T,) superconductor thin films. The
asymmetric design provides a near-field coupling between a superradiant and a
subradiant plasmonic mode, which has been widely tuned through super-
conductivity and monitored by Fourier transform infrared spectroscopy. The
sharp transparency window that appears in the extinction spectrum exhibits a

ically induced transp v Extinction (1-T)
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relative modulation up to 50% activated by temperature change. The interplay 120 80 40T(K)

between ohmic and radiative damping, which can be independently tuned and
controlled, allows for engineering the electr ically induced transp y of

Norml Phase | Superconducting Phase

the metamaterial far beyond the current state-of-the-art, which relies on standard metals or low-T, superconductors.
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Observation of Dirac plasmons in a topological

insulator

P. Di Pietro*?, M. Ortolani??, O. Limaj?4, A. Di Gaspare?, V. Giliberti23, F. Giorgianni>4, M. Brahlek5,
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Avalaible Terahertz Sources among

Sapienza and LNF

Laser based Sources:

Photoconductive Antennas
(PCA)
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Bias Voltage

THz

Pump laser
pulse

Non-linear Crystals (NLC)
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non-linear
aptical crystal

Free electrons based

Source

Coherent Transition Radiation
(CTR)

CTR Screen
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ElectronBeam

Radiated Field: Differen&eixli:nrzquency Viaeaionn Pite
aJ (1
Epy, (1) o =) /
Average THz THz Energy Repetition Pulse Spectral
Power per Pulse Rate Duration Range

PCA 1uW = pJ 80 MHz =1 ps 50 GHz-2

THz
NLC 1 uW = pJ 80 MHz =100 fs 50 GHz-4

THz
CTR-SPARC 300 uw >30 uJ 10 Hz =100 fs 500 GHz-5

THz




SPARC THz Source

Free Electron Laser |
SPARC@LNF
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Electron Charge At THz pulse E-field
beam (bandwidth | energy
energy )
THz@SPARC | 120 MeV 500 pC 100 fs =30 wJ MV/cm
(3 THz)

E. Chiadroni, et al, APL 2013



Terahertz on-going projects and
Expertise
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