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GREMA

RADIOFREQUENCY, ELECTROMAGNETICS,
MICROWAVES & ANTENNAS mm and submm-wave

Universidad " A device characterization

vucdm | Carloslll »
de MOdI’Id ) ’ - The group has a 4-port AG NT PNA-X
P

network analyser up to 70 GHz with the
extension heads (WRI10 and WRO0S) for
measurements in the mm-wave frequency
range up to 350 GHz.

=) .
_f http://grema.webs.tsc.uc3m.es
group has all the facilities for

“hara izing devices, antennas, emitters, 1550 nm Complete
@ Qe mc_2

receivers and complete systems from kHz-MHz measurement setup
research activities range up to 2 THz, covering the complete

f Qgrema.uc3m tares iy G GREMA has a complete THz laboratory up
mm and sub-mm SRS to 2 THz, based on CW-1550nm TOPTICA

laser.

One of the main research lines of
GREMA is focused on the development laborato ry
of  millimeter and sub-millimeter

chnologies, specially ‘reasing 3
::;]li::lnl]nr:“ in s (:I:(],l.\ {1‘1(1‘(1 (1‘:11”::.,, I‘-l(])‘r Applications covered are radioastronomy
< iz s instrumentation and satellites radiometers.
applications such as radioastronomy

imstrumentation, weather prediction, With these facilities, the group can test and

imaging and so on. ) — 7= 'm - = AN measure all THz systems and devices based on
- photomixing up to 2 THz, being the unique

The design and characterization of novel : - 4 P research team with such capabilities in Spain.

structures and antenna geometries, and CONTACT X

the design and development of ultra

wideband antennas in array configuration Luis Enrique Garcia Muioz

for  obtaining  optimum  radiation legarcia@ing.uc3m.es

parameters are other important research

lines of GREMA.




SPUllimeter and

Instrumentacion de RF para radioastronomia @ sibmillimetor Loom
iv"l
Telescopio de 40m de Yebes ; APEX y SOFIA S
Receptores de 2 GHz a 120 GHz Receptores de 100 GHz a 2,7 THz

Square Kilometer Array SKA VLBI - VGOS ;

Receptores de 300 MHz a 1 GHz Receptores de 2 GHz a 14 GHz
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Telescopio de 40m de Yebes

Receptores de2 GHz a 120 GHz
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Objetivos

High-frequency branch:

30,45, 80 y 100 GHz, Redshift, Multibeam 3 mm.
Low-frequency branch:

S band VLBI, X band VLBI, 22 GHz

/ Lineas \

Bocinas, lentes, reflectores, GO-PO-GTD, Quasi-optica

Resultados

Revistas JCR: 9 (7 Q1)

Congresos: 13

Estancias: Telecom Paris (FR, 2000)
Proyectos: 6 art. 83 /

Corta fi=0" Cogts f=00°
i
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Square Kilometer Array SKA

Receptores de 300 MHz a 1 GHz
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Objetivos

Phased array, 300 MHz-1GHz
Several beams
Sub-tile and tiles, LNA’s

ﬁeas \

Phased arrays, ultra wideband antennas, LNA’s

Resultados

Tesis: 2

Revistas JCR: 8Ql

Congresos: 34

Estancias: 2, ASTRON (NL, 2007, 2008), 1 UCL (BE, 2008)
Invited talks: 2

Capitulo de libro: 1
Wyectos: 5 art. 83 (IP), 1 proy. EU (IP)
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— APEX and SOFIA —

Receptores de 100 GHz a 2,7 THz
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Telescopios APEX 'y SOFIA G ' sshmillimeaton Locm
T
Ehannel Frequencies Lines of | Objetivo |
(THz) Interest Generation of terahertz radiation by mixing two lasers frequencies in a
1.25-1.50 [N}, CO photomixer. The THz Signal (LO signal) is mixed with the astronomical
N TEgHSIcy B b (single pixel) okes signal in an heterodyne receiver.
OD,HCN,H,D* ) 3
Photonic LO working at room temperature.
oV freatenc 12 1.81-1.91 NH;,0OH,CO(16
qHeney (single pixel) -15),[ClI] - o
mid-frequency M a,b (sizﬁgl; iiZeI) OH(2,,,),HD
Lineas
high-frequency H (sin(;iz S [O]] THz, photomixers, reflectors, antennas
upGREAT Low OH lines,
1.9-25 Resultados
aildalio Gl (14 pixels) [Rl.c0 Tesis: 3 leidas y 1 en curso
(LFA) series, [Ol]
Premios: 3 Mejores tesis categorias COIT (2013, 2014,
upGREAT High i e J g (
Frequency Array (7 pixels) [O1] e iCRt i o
(HFA) evistas : Q

Congresos: 42

Estancias: 1 UCSD, (USA, 2010), 3 MPIfR, (AL, 2009,
2010, 2014)

Invited talks: 9

Libro: 1
Proyectos: 3 PN I+D (2 IP), 1 Proy. EU IPHOS (Co-IP)
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VLBI - VGOS
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Objetivo

; e Feed for VLBI2010 radiotelescope
—10 RF® i ' @ Operation band: 2 — 14 GHz

@ Minimum gain: 11 dB + 1 dB

@ Reflector half flare feed angle: 65°
@ 16-dB half beamwidth: 65°
Polarization: double

Maximum VSWR: 2:1

RF connectors: female SMA

dB

—-20

—30

— 60 — 40 —20 0 50 20 60 15K cooled option inside a cryostat.

O (degree)

ﬂineas \

Ultrawideband antennas, LNA’s

Resultados
Tesis: 2 en curso
,, fe e : Revistas JCR: 4 Q1
,»“{'\i{i;. W = Congresos: 12
! (i (. ..o e | R Estancias: 1 UST, (USA, 2018), 1 UoO, (NZ, 2017)
v | | g s [ Invited talks: 3

Libro: 1
\Proyectos: 1 Macrogrupo CAM /

11




Objetivos MARTINLARA 2\ Millimeter and

seb—millimeter feam

MARTINLARA desarrolla una misi%

espacial de demostracion en Orbita

iIntegrando en un nanosatélite tecnologias
de radiometria para observacion de la

Tierra, fotonica espacial, y propulsion

@pacial electrica. /

Nllimeter and

G b seb—mnillimeter team




Consorcio
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GREMA Beneficiario | GARCIA MUNOZ, LUIS ENRIQUE Coordinador [ greresad Caries i de Madid/Escuela Polieenica
AEGORA Beneficiario | GOMEZ DE CASTRO, ANA INES Responsable | g ersidad Compuiense de Madnd / Facad de
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Motivacion

Teconologia espacial debe superar
validacion en mision de demostracion

Objetivos cientifico-

Objetivos aeronauticos L
tecnologicos

Nllimeter and

G b seb—mnillimeter team



Motivacion: objetivos aeronauticos

4 Un sistema eléctrico de retropropulsion espacial usa A
energia electrica para cambiar la velocidad de una nave
espacial. La mayoria de estos sistemas de retropropulsion
espacial utilizan campos electromagnéticos para expulsar

\_ propelente (masa de reaccion) a alta rapidez. )

B :‘B‘t e

wiele

i)

—m Y

Nllimeter and
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https://es.wikipedia.org/wiki/Velocidad
https://es.wikipedia.org/wiki/Nave_espacial
https://es.wikipedia.org/wiki/Propulsi%C3%B3n_espacial
https://es.wikipedia.org/wiki/Propelente_de_cohetes

Motivacion

Teconologia espacial debe superar
validacion en mision de demostracion

] Objetivos cientifico-

Objetivos aeronauticos L
tecnologicos

Nllimeter and

G b seb—mnillimeter team



Motivacion: objetivos cientifico-tecnologicos

Tecnologias fotonicas
en espacio

::'_:. :F‘ .;-“‘":
« SLR significa Satellite Laser Ranging \
(Mediciones Laser a Satélites)

. Con esta técnica se mide distancias a satélites a
través de pulsos de luz laser

N PERIBE PR . : « Una red de 35 estaciones SLR distribuidos por
el L 3 todo el mundo mide las 6rbitas de 25 satélites
6 MEDIO ®

e e i, UC3M & UCL) diferentes

B % 0rrs2ss .. OFC& J . La alta precisién de estos datos (milimetros) sirve

e S e R S
'Q_INFERIOR : : : para un un gran espectro de aplicaciones
: T %}EB 4 cientificas

GEOSIGN

/o ellimeter and
15/05/2019 @/ 0 sub—millimeter feam v



Motivacion: objetivos cientifico-tecnoldgicos

Instrumentacion fotoénica [ “Numerical Weather Prediction* J
“ultra-low noise”

Potencial para aplicaciones en
radioastronomia, observacion de la
Tierra, misiones planetarias,...

GREMA / GOTL

i

'8

s EEEEESRRRRSSEE:
CEC EEEEEE:

77227 Z A
A
A

Vapor de agua a 180
GHz

Nllimeter and
15/05/2019 3 {J sb—millimeter feam 18
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|

|

! Detection :

’ | stage !
|

|

- Electro_optic mOdUIator ~ o Dr. Harald G. L. Schwefel’s group http://www.wgmr.eu
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