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CIELO

Cluster of Instruments for Equatorial and Low Latitude
Observations

Multiple instruments from different institutions and
researcher to observe the ionosphere
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CIELO

1. LISN distributed observatory
2. Optical instruments
3. Geomagnetic instruments




LISN s
LISN

Low latitude lonospheric Sensor Network

* Distributed observatory.

* International project, multi instrument (GPS,
magnetometer, ionosonde), multi institution(universities,
public and private institutions).

* Monitors the low, middle and high atmosphere in the
equatorial region with the purpose of studying and
forecasting the ionospheric phenomena, with special
emphasis in dynamic and photochemical energy
transport processes.



»
e

LISN @

* LISN iIs a permanent array of new geophysical
Instruments in South America
http://lisn.igp.gob.pe/
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* GPS recelivers
Provide precise measurements of the TEC and amplitude and
phase SCINTILLATIONS.

2018/07/23  21:00:00 - 22:00:00 ) Universal Time
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LISN A

* Magnetometers
Measure the strength of magnetic fields. Currently, LISN operates
Six magnetometers located in magnetic stations, near the
magnetic equator.
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LISN

* lonosondes

The ionosondes provide virtual height information and density
profile estimates from the bottom side ionosphere. They also
provide information about drifts.

- MEm

Short dipole

WIBIR D=X lanogrom at Seamarca

1] ucuman 113 ul SNR [dB]
i 800 : S
| | | ]
700
* 00
= 500
£
=
1
. 400
"
o
300
200
&m 100
20 4.0 60 80 10.0 12.0 14.0
ErMask 1111110 Frimi inl PR T, 191304 BRI
160 160 248 o0 T T T L.

Freg (uHz)
1=Feb-200 [ 12} DR47200 UT

-

8, o 9"'§

CONTACTUS

ADD TO FAVORITES
VERSIGH IN ESPARCL

ABOUT LISH EQUIPMENT SCIENTIFIC AND TECHNICAL INFORMATION STATIONS DATA MISCELLANEOUS DOWHLOADS
Status Map | Station list | Realtime Plots Satistics.
Stations /I Near-Realtime Plots
Select Product
Tonogram by staton -
Last update: 201607721 15:26:45(UT)
Jowearcs W0 WAIMUUTC TS e e 2000 (M IESTIOUTE Tl el
T T " = ” . . 3
oo =
P .
5 :
b |
3 5
" o
™
Bl s L1 ™
ALY W W 40 L1 1w w0 "o
Froquincy PA4g - e gy e
Tomman 1018 H2OEDMUTE  Mhnth 08 oy Topa 002 IEOLUTE  Hadth o

8 d 8 B

Ranga fref
j_ B B B B E
. Rarga o

s 2 B E B B E

H

About LISN

Gguipment | Seientilic and Technical Information Stath s | Miscellaneous

#

a8 T [T e ;e

Downloads | Contact




LISN

Select a Network

| LISN v |

Select an Instrument

l Ionosondes b4 |
Year
| 2017 v |

Click over stations for more information.
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* Fabry — Perot interferometers: * All Sky Imager:
Neutral winds and Gravity wave activity at
temperatures. mesosphere




VO~
&
s o3

OPTICAL INSTRUMENTS

* Fabry — Perot network:
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GEOMAGNETISM

* Historical notes

e Stations network

* Observation projects

* Instruments development

Jicamarca Radio Observatory CIELO



GEOMAGNETIC EQUATOR

INCLINACION.

Feuillée.....coc.......... et
Malespina ........... . s
SR oo onnmvion e i
Duperre
Fitz—Roy....... TS "
16 [ - R
Dupetit—Touars...............
Belehet, ..o ssnosimmanesn

.......................

40/
29
54
33/
30’

ow
30"

o

o"

O\\

0\\ * -

0" . |-
- 0\\

18.0
12.°
g.°
8. ©
7.0
6.0 56’
6.2 53
6.°c 14’

* Displacement of the magnetic
equator line (Casaverde M, 1984)

S LEL

:
c Y
]
[e] s b
Ar & Fi
i *a )
[ = ‘f.! &
~ e - -
N o — i
"\‘? f
s !
P ."'
ETTRTY ]
c-l ‘—v'\“ I
Y
-’N-—-‘
e
P
¥
= - i
= .. ° ", &?ﬂi‘iu.n* \
‘.:hw-.u:ghu d__‘-
N 7
(=1 \ B R A S 1L
o = ~ He
Ty "y CEuCALLMA n,
rd I S = .
193¢ o \\ v ~.
b 5 <.
P o 6 )
17} s v wwaBuco e »~ {
A e T i 1%
'9ra '.: Al by = E
- ot ‘. @CEURR0 DL BASCO s
i - ‘ - ‘l-w.,_‘_’»-_.( -z
lgry 1Y 5—-'--_- "2 N
82 "‘\_ ¥ f N
12 = s HUAMG A =
mm-lpro-;'r, p - PTA MALODONADD O
LN 1.3 s se@aveica _
AYACUCND . = e A
cusco o
N amancAY " 1
(L e IaD‘ “I‘ \ : 1 IS
: L s ¢ i
. P ~ L .
- % L e T {
, - = “-i P
33 - E
= Ry )
vaod - S Enung i
-~ anvguiea 7 2
e ., L%
- i o) g
Fig. 2 .. DESPLAZAMIENTO DEL ECUADOR < L R
MAGNETICO (I=0°) o N B
ACNA " -
Lt SeHiLEy "
B o TET Gl (g



GEOMAGNETIC OBSERVATIONS AT HUANCAYO

Huancaye (Lat. 12,2897 3, Lon, 75.217 W) Date: Qot— 2—2012 (282)
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OBSERVATORIO GEOMAGNETICO DE HUANCAYO

- |
‘ INSTITLITC GECHFSICD DEL PERLT

UBICACION

e Lat. -12.04° S, Long. -75.82° W
Gm.L(2005). -2.07° Gm. Lg(2005):356.97°

OBJETIVO

Observacion continua de la actividad del campo
geomagnetico y observaciones absolutas de
las variaciones diurna y secular desde 1922

Variation Time Starting Ending Data
Instrument Res. Data

HDZ Fluxgate 1 July 1997 Operating and data is
INTERMAGMN Sec available in real time
ET

>N Tokyo- 1 Julby 1997 Operating . data is
ERI Sec. avallable in real time

Earthquake Research
Institute of Japan

Eschenhagen 1 1922 Operating at present,
DTN CIVY Mo Sec data is available in real
2 Variometer time
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The first requests of construction:

LISN MAGNETOMETERS

2006-2008 Development of 5 units for
the LISN distributed observatory.

EMBRACE MAGNETOMETERS

2009-2014 Development of 15 units
for the EMBRACE network from Brazil.




SENSOR UNIT

The detector is based on a Barington Fluxgate sensor,
inserted in a heavy PVC tube, with double cylinder with a
high precision leveling system.

Modulo exterior de PVC Modulo Interno de PVC
Interfase de salida Interconexion Modulo de bobinas Sensor de
Interna detectoras temperatura

Base nivelacion y nivel

Figure 7. Sensor module showing its internal parts
distribution and the locations of the coils.



NEW MAGNETOMETER CONTROL UNIT
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http://lisn.igp.gob.pe/stations/realtime.php?type=mag
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