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Radar block diagram GIGP
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Antenna a IGP
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Switchyard - TX
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Switchyard - Rx
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Radar Controller Q'GP

INSTITUTO GEOFISICO DEL PERU

~ Radar Controller Parameters Save | Load | Graph Export .dat Experiment Mix Submit
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Modos de observacion en el espacio cercano con el Radar de Jicamarca

El Radio Observatorio de Jicamarca (ROJ) es la principal estacion ecuatorial de la cadena de radio observatorios
de dispersion incoherente (cuyas siglas en inglés es ISR) del hemisferio oeste que se extienden desde Lima - Pert
hasta Sendre Stremfjord, Croelandia y la mas importante en el mundo para estudiar la iondsfera ecuatorial. Esta
compuesto de tres transmisores de 1.5 MW y un arreglo de antenas de 18,432 dipolos, cubriendo un area
aproximada de 85,000 m* . El estudio de la iondsfera ecuatorial ha adquirido mayor importancia debido, en gran

parte, a las contribuciones hechas por el Radio Observatorio de Jicamarca.

El Observatorio se ubica a media hora de viaje en automdvil hacia el este de Lima y a 10 kms de la Carretera

Central (latitud 11.95° Sur, longitud 76.87° Oeste).

Dispersion Coherente

K. Kuyeng, O. Castillo, L. Condori, J. Chau

Radio Observatorio de Jicamarca, Peru

Introduccién

ionosféricasy atmosféricas).

Radio ©n

Dispersion Incoherente

seialofle as

ICAMARCA

El angulo de inclinacién magnética es aproximadamente 1° y varfa ligeramente con la altitud y el afio. El radar
puede determinar con gran precision la direccion del campo magnético terrestre y puede ser direccionado
perpendicularmentea B a altitudes a lo largo de la iondsfera. La altitud del ROJ es aproximadamente 500 msnm.

Los principales modos de operacidn del radar de Jicamarca (50-MHz ) pueden ser clasificados en modos de
dispersion incoherente (observaciones ionosféricas) y dispersion coherente.(observaciones de irregularidades

El siguiente es un resumen de los diferentes modos y las mediciones que se obtienen a través de los mismos.
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BASIC CONFIGURATIONS

Antenna pattern beam
- Transmission power
- IPP (InterPulsePeriod)
- TRANSMISSION PULSE
- SAMPLING WINDOW

- SAMPLING RATE
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INCOHERENT SCATTERING ECHOES
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EXPERIMENTS | MEASURED PARAMETERS

RANGE (km)

RESOLUTION
(HEIGHT TIME)

ANTENNA

TRANSMITTERS D]114Y
(POWER) Cycle (%)

Composition

Zonal Drift

Te/Ti

HYBRID2 Electron density Te
(Long Pulse-LP
and Double
pulse Ti
Faraday-DP)
MST-ISR 2 Vertical Drift
(ISR)
Electron
Density

Vertical Drift

DVD Vertical Drift

Zonal Drift

Electron
Density

LP: 0-3000
DP: 0-1000

75-1000

0-930

100-1000

3.75km, 15min

7.5km,

3.75km, 5min

5km, 5min

Main Antenna (all)

Main Antenna (all)

Main Antenna (all)

Main Antenna (all)

2(3) Txs 3.84%
(pow=1MWCc/u)

2 Txs (pow=1MWoc/u)  4.84%

2 Txs (pow=1MWc/u) 3.84%

2(3) Txs 4%
(pow=1MWCc/u)




EW Drift + Faraday a' GP
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Parameters / Exp EW DRIFT FARADAY
Modes

EW DRIFT EW DRIFT + FARADAY EW DRIFT +
FARADAY FARADAY

JCERTEL R E e 8 Vertical and zonal drifts |vertical and zonal -Electron Density - Electron Density
drifts - Te, Ti " - Te, Ti
- Composition

Measured range 0-1000km 0-1000km LP: 0-3000km
DP: 0-1000km DP: 0-1000km

Res (h/t) Skm / S5min S5km / 5min 3.75km / 15min S5km / 15min

All Antenna |/2 Antenna (East All Antenna |/2 Antenna (North and
and West) South)

2 (1Mw each) | Mw 2 (1Mw each) 2 (IMw each)
Duty cycle 4% 4.5% (1.92%) 3.84% 1.5% (0.74%)
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Radio Observatorio de Jicamarca - Intituto Geofisico del Pert - Lima, Pera
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- Faraday

Radio Observatorio de Jicamarca - Intituto Geofisico del Pera - Lima, Pera

EW_Drift + Faraday
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Experiment pulses
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Experiment pulses GIGP
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Antenna pattern - EW Drift GIGP
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Drifts ISR over Jicamarca — Date: 07 —Jun—2011

Jicomarca SNR + 1 (dB): p_w0D 23:55:400

Rarge (k)
8 & 8§ 8§

o
III|III|III|III|II

3 6 B 12 13
Lecal Tima (haurs) — O07—Jun—-2011 (158)

Jicamarca Verticol Drifta (m/3) 23:55:0D

e - T T T Ll NS S ST St 84 | W mdeEr e J1 Sna . gaw ) T

]
]
"
]
J
!
]

II|III|II
r

Rarge (k)
B & 8 B
i% !

o

Lecal Tima (hours) — O7—Jun—2011 (158)

Jicarmarza Zonal ﬁfte [m /3) 23:55:00

Rarge (km)

5 & & 8

=]
o

- Leeal Tima (hours) — O07—-Jun—-2011 (158)

D 3 ] ] 12 15
Lecal Tire (hours) — O7—Jun-2011 (158)



Antenna pattern - DP Faraday
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Faraday mode: Off perpendicular ISR 'GP
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Electron density (Ne) (m-3) lel2 i

. . 600 (A | 09

*Ne profiles are obtained from the phase ) 08
difference between circular propagation g i
modes. §400 05
2 04

*Te and Ti are obtained from fits of % 300 03
0.2

measured ISR ACFs. 36 s
* Technique developed by Farley (1969) 0700 0900 1100 300 100 1700 1800

. Local Time: (2008-11-25)
and improved by Hysell et al (2008).

Electron temperature (Te) (K) i lon temperature (Ti) (K) i
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Experiments summary

S IGP

INSTITUTO GEOFISICO DEL PERU

EXPERIMENTS MEASURED
PARAMETERS

JASMET Zonal and Medirional
drift

METEORS Meteor characteristics

JULIA 150km
EW
ESF

Drifts 150km

Drift ESF

EEJ 150km
ESF

BISTATIC RADAR Electron density

MST-ISR 2
(MST)

Mesosphere Drrift

RANGE (km)

80-120

130-180

80-100

0-937.5

80-12  130-1
0 80

0-937.5

80-120

10-180

RESOLUTION
(HEIGHT, TIME)

5km,1 h

150m,

3km , Smin

1.5km

3.75km, 25seg

150m 300m
1.5km

600m, 5min
150m

ANTENNA

Yagis Array (4tx, 5 rx)

Main Antenna -Up polarization
(ON-AXIS)

Main Antenna
(2 Quarters)

Oblique Yagi Array

Main Antenna
(2 quarters)

8 modules of Main Antenna

Yagis Array
(Jicamarca y Ica)

Main Antenna (all)

TRANSMITTER
(POWER)

Duty Cycle (%)

TOMCO (20kW) 4.8%

2 Txs 3%
(pot=1MWCc/u) (BARKER13)

3 MST (20kW c/u)  0.8%

1 TOMCO (12kW)  0.4%

1 MST (20kW) 0.4%
MST 2Tx  02% 4%
(1MW)

2 ATRAD (16kW) 8.96%
TOMCO (12kW) 2.08%
2 Txs

(pot=1MWTc/u)




JULIA EW - 150km echoes

INSTITUTO GEOFISICO DEL PERU

JULIA E-W DRIFTS + BISTATIC
Setiembre 2011

Tx / Rx Configuration
MAIN JRO Small Antennas
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| S
l\ /'l'\ Of-
N we:
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&
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Ds.ﬂ o x [ -—
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121‘ - ; - Txli
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e P T Line

New JULIA EW & Imaging
J. Chau
K. Kuyeng/F. Galingo/M.Urco
October 2009
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JULIA EW - 150km echoes

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFfSICO DEL PERU

JULIA E-W DRIFTS + BISTATIC

SeCembre 2011 New JULIA EW & Imaging
Tx / Rx Configuration J. Chau
MAIN JRO Small Antennas K. Kuyeng/F. Galindo/M.Urco
ANTENNA 85 &, 25 27 33 53 =5 October 2009
Wy Wp No Ny Ey Ep 35 3y ey y¥f iz

North Quarter East Quarter
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. — O
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i = g , B
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JULIA FW - 150km echoes IGP

Jicamarce Natienal Self Spectra — Date: 15—-0Cct—2011 17:58:25 ICO DEL PER(
Channel C — Neise: 16.71d8 Power Profile Channel ' — Neise: 16.61d8 Pawer Profile
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JULIA FW - 150km echoes E‘ lf‘P

Naticnal Self Spectra — Date: 15—Cct—2011 17:58:25 a
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JULIA EW - 150km echoes mle

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFISICO DEL PERU

Vertical velocity (m/s)

180

170

range

1
%)9:00 09:00 11:00 13:00 15:00 17:00
Local Time: (2011-10-15)




JULIA EW - ESF

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere

INSTITUTO GEOFISICO DEL PERU

JULIA E-W DRIFTS + BISTATIC

Tx / Rx Configuration J. Chau
MAIN JRO Small Antennas K. Kuyeng/'F. Gallngo/M.Urco
ANTENNA 8s 8y Ly 28 215858 - October 2009
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JULIA EW - ESF

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere

G IGP

INSTITUTO GEOFISICO DEL PERU

JULIA E-W DRIFTS + BISTATIC
Setiembre 2011

Tx / Rx Configuration
MAIN JRO Small Antennas
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JULIA EW - ESF

G IGP

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFfSICO DEL PERU

JULIA E-W DRIFTS + BISTATIC
Setiembre 2011

Tx / Rx Configuration
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JULIA EW - ESF

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere

S IGP

INSTITUTO GEOFISICO DEL PERU

Naticnal Self & Cross Spectra — Date: 22-May-20117 23:59:1C
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JULIA EW - ESF Q& IGP

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFISICO DEL PERU
ower Maps — Date: 25—Jul-2010 Nation
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JULIA EW - ESF G IGP

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFISICO DEL PERU

Vertical velocity (m/s)
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JULIA EW - IMAGING Q& IGP

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFISICO DEL PERU

JULIA EW: IMAGING With JARS .
Setiembre2011 New JULT(E:::\; & Imaging
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JULIA EW - IMAGING G IGP

Jicamarca Unattended Long-term Investigations of the lonosphere and Atmosphere INSTITUTO GEOFfSICO DEL PERU
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JULIA EW - BISTATIC

Plano azimutal
N A

62.44°
Lat: 11°57°4.92° S ROJ

Lon: 76° 52' 36.46" W 27.56°

Transmit: JRO

Receiver': ES| (lca) Locus de perpendicularidad
\/ Frequency 49.92MHz
//jt- 14° 5'20.41" S
Lon: 75° 44' 10.51" W
#Antennas 16 x 2

synch PPS (GPS)




JULIA EW - BISTATIC QL IGP

INSTITUTO GEOFISICO DEL PERU

B Real Time Processing - SPC Plot

Naticnal Self & Cross Spectra — Date: 18—Mar—2006 11:11:32
Channel & — Noise: 32.24dB  Power Profile Channel B — Noise: 32.51dB  Power Proefile Magnitude
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INSTITUTO GEOFISICO DEL PERU

JULIA EW - BISTATIC

Bl Real Time Processing - CCF Plot E]@

National CCF Experiment — Date: 18—Mar—2006 11:01:48
Power Profile (per channel) CCF Phase & Delta Phase CCF Coherence
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JULIA EW - BISTATIC

INSTITUTO GEOFISICO DEL PERU

MM Real Time Processing - CCF Plot =3

Naticnal CCF Experiment — Date: 18—Mar—2006 11:01:48

Power Profile (per channel) CCF Phase & Delta Phase CCF Ccherence
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Jicamarca A"-Sky SpeCUIar MEteor Radar INSTITUTO GEOFISICO DEL PERU
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thebttebidts

I
Ng I Main antenna Sot

- -
e

¢

) ..“.ll o .-

On
:

Tx Antenna




JASMET

Jicamarca All-sky Specular MEteor Radar

S IGP

INSTITUTO GEOFISICO DEL PERU

M Spectral Analysis - NATIONAL Radar
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More radars ﬁIGP

INSTITUTO GEOFISICO DEL PERU

CLAIRE Precipitation 445MHz Huancayo (OHY)
turbulence and
winds

BLTR Boundary Layer 50MHz Huancayo (OHY)
and tropospheric
studies

CIRI-PSU Equatorial ~47MHz Huancayo (OHY)
irregularities
(EEJ +ESF)

TIDDBIT lonsophere ~4MHz and 5MHz Tx:Lurin, Sayan,
reflections Matucana

Rx:Ancoén




Ciencia para protegernos,
ciencia para avanzar.

WWW.igp.gob.pe




