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mission

The Jicamarca Radio Observatory was constructed over four demgoes
to study the ionosphere using emerging theories of the incohere
scattering of radiation by plasmas. It exists today with thesrars of

® deepening our understanding of the equatorial and low-laitud
atmosphere and ionosphere and the systems to which they are
coupled

® fostering the creation of avant-garde radar and radio remote sensing
techniques

#® training and educating new generations of space physicidtsaain
scientists and technicians

® expanding its own capabilities through upgrade and invensiod
Increasing its influence internationally.
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organization

Cornell

curriculum,
degree
awarding

other
institutions
(BU, UIUC, USU,
BC, PSU, Clemson
)
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local organization

Jicamarca Activities

Radar
Operations

Scheduling
4

A\
4

Procedures/
Documentation

. ___________________________4
I M

Diagrams

\

D
Antenna Maintenance/
Construction
. _________________________J

4

I \
Maintenance (Tx, Rx)
- 4

I'T

Database

Data quality

Software tools for
Operations

Other Instruments

R&D (Software)

Training/Education

Other

= Projects

Hardware repairs

Hardware upgrades

Misc. Research
Projects

Instrumentation
development

R&D (Hardware)
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'09 budget

GHA

Cl

budget challenges
®» Cornell IDC, GRA formulas increasing
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local budget

FR
train

budget challenges

#» exchange rate (2004-2008 17% decline)

® fuel costs (transportation)

» waae inflation A o00e e



operations

» Ontrack for 6300 hours in 2008!

» “Other” includes aspect sensitivity and imaging, meteodsea
multistatic meteors, JASMET, solar echoes, passive modss, te

skymaps.
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Instrument cluster




upgrades, maintenance

=~

$» no single-point failures
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JRO improvements 2007-8

o oo 0 b0 °

°

Averaged transmitter power for two transmitters improved from
~65 kKW to~100 kW (improvement in Power supply from 17 kV to
20 kV) [O. Castillo et al.]

Development and construction of magnetometers [O. Veliz gt al.
Multi-static capabilities using digital receivers [K. Kuyenigad |
Development of 100 kW passive T/R switches [F. Villanueva ¢t al
Development of a 16-line radar controller [J. Munoz]

Development of Strategic plan for Management and Operatioms (he
from consultants)

Electronic beam steering

UAE meetina 2008 — p. 10/-



multistatic system

150-km Experiments: Oblique vs. Perp.

Two-beam
Tx/Rx JRO (Perp) 300m x 300m
Tx/Rx JRO (Oblique) 300m x 300m

Bistatic
Tx/Rx JRO (Oblique) 300m x 300m
Rx Cervatel (Perp) 32m x lém
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technique development

L

© o000 0

Hybrid ISR modes + full-profile analysis

Radar imaging improvements: full-covariance, different recgivin
antennas, automatic calibration, code simplification artchopation

Satellite (outlier) removal improvement using order statistics
Improved noise estimation

Meteor-head detection.
JASMET

Zonal drifts from 150-km echoes
FPI analysis using 2D approach
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Jicamarca experiment support

To improve operations and ensure data quality, starting in 284
experiment has an assigned local expert, responsible for:

® interacting with the end user and/or the Jicamarca Directoetioel
experiment parameters, programs, and schedule

coordinating with the Chief of Operations the experiment patarse
and on-line tools

approving the experiment configuration and performing test runs
Inspecting the first-look data quality

processing the data and verifying data quality (routine expeitshen
uploading processed data to databases (routine experiments)
developing tools for on- and off-line processing

°

e o0 0 b
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experiment support
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2007-8 campaigns

» excludes World Days, low-power, passive, etc.
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visitors 2007-8

July 2007: M. Oppenheim. Boston University

August 2007: J.-P. St. Maurice. University of Saskatchewan
January 2008: A. J. Gerrard. New Jersey Institute of Technology
February 2008: J. Estela. German Spacial Agency

March 2008: V. Belyey, C. La Hoz. University of Tromsg

March 2008: M. Milla. University of Illinois

April 2008: D. Hysell. Cornell University

June 2008: B. Livingston, T. Bullet, C. Valladares, R. Grubb. LISN
June 2008: E. Kudeki. University of lllinois

© oo o000 b

— Visitors gquarters, office, computer, wireless, meals, tranapornt
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LISN: Jicamarca role

°

| I B B

Overall management of instrument deployment, operationapdae
[E. Silvestre, J. Chaul]

Development of affordable magnetometers [O. Veliz et al.]
Prototyping and testing ionosonde, antenna
Importing, deploying equipment

Feasibility study ok region density measurements around twilight
with LISN ionosondes [R. Woodman, C. de la Jara]

LISN Instruments

s ElD ey,

Geographic Latitude
=
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satellite support

o o0 b

COSMIC O. de la Beaujardiere et al., G. Bust et al.
DMSP (SSUSI, SSULI) J. Makela, P. Strauss, R. Heelis
CITRIS C. Siefring, P. Bernhardt

C/NOFS (CalVval, science) AFRL, EWG
— electron density profiles

— electric fields and drifts

— temperature and composition

— GPS radio occultation
— radio beacon scintillation, tomography
— ESF occurrence, behavior

UAE meetina 2008 — p. 18/-



database(s)

®» GPS, other
®» useful online programs (sky noise, antenna patterns, indices)
®» http://jro.igp.gob. pe/english/database_en. htm
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Jicamarca real time

®» Depending on the mode:
— averaged spectra and cross-spectra for selected pairs of channels

— range-time plots of selected parameters: SNR, coherence, phase

difference
— range-time and averaged plots of derived parameters: vertical and

zonal drifts
— multi-radar plots, e.g., JULIA and bistatic

#® celectronic log-book for Jicamarca staff or external user

http://jro.igp.gob. pe/english/radar/operation/real-tinme_en. php
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scheduling

1of1

http://jro.igp.gob.pe/DB_Admin/JRO_Schedule/Sc...

Welcome to
the JRO
Schedule

Cickona day or
particuartaskfora
detailed description

Types of tasks

Jicamarca [

JULIA
Maintenance .
SousYy
AMISR
2 (184) [3(185 |4 (186) Rd
<>aLA [<sauuA <> auuA <> auuA <> aulA. Bistatic
System

Antennas
" »

[6 (188) [z (189) 10 (192) |11 (193)
8-> iscop.  [<>iscop.

<-8 JULIA.

numbers show
the starting and
ending hour of a
‘task on a =

15 (197) |16 (198) |17 (199)

14
1015D&F  [10-15D&F.  [10-15D&F.

23 (205)
<-> JULIA

28 (210)
<-> JULIA

20 (211)
<-> JULIA

30 (212)
<-> JULIA

31 (213)
> AliA

<-> JULIA -> JULIA <-> JULIA -> JULIA <-> JULIA <-> JULIA <-> JULIA

07/18/2008 09:03 AM
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publications

e o0 @

about 120 JRO publications since start of 2005, 160 since 2004

about 25 of these theses
over 50 distinct first authors, not counting theses

Special issue of JASTP November 2004
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2007-8 student support

Student Advisor Degree/Inst Topic
M. Milla E. Kudeki Ph.D./UIUC perpendicular ISR parameters
F. Rodrigues D. Hysell Ph.D./Cornell oblique ISR parameters
P. Reyes E. Kudeki Ph.D./UIUC mesosphere/150-km/perp B
E. Bass M. Oppenheim Ph.D./BU meteoroid mass from heads
A. Malhorta(*) J. Mathews Ph.D./PSU meteor heads, trails, spE
L. Guo(*) G. Lehmacher Ph.D./Clemson “ignorosphere” parameters
R. lIma M. Kelley Ph.D./Cornell EEJ anomalous resistivity
G. Sugar M. Oppenheim B.S./BU day/night trail differences
S. Flores J. Chau M.S./PUCP FPI 2D anal.
N. Yoza J. Chau B.S./PUCP EEJ communications
H. Pinedo J. Chau M.S./PUCP

high-resolution spectral techniques

® +observatory visits
» +9 additional Peruvian students
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International Research Experinece
Program
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training/ career development

Peruvian trainee program (2004-2008)

— 5 trainees at the time for 3-6 months

— 6 engineering theses

— 3 M.S. students in Peruvian universities

— 6 Ph.D. students in U.S. universities: Cornell (2), U. lllinoig (2
U. T. Dallas (1), Oklahoma Univ. (1)

Jicamarca International Research Experience
— 2 Ph.D. students with Jicamarca research topics (4 papers)

- 1M.S.
-3B.S

Postdoc studying equatorial aeronomy at Cornell with support from
Japan
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JRO staff at international meetings

Name Meetings Now
M. Milla CEDAR '03-08, ISEA 11/12, MST10, USRIGA'08  Ph.D. UIUC
D. Scipion CEDAR '04-'08, ISEA 11, MST10, tropo Ph.D. Oklahoma
R. llma CEDAR '05-'08, IRI '06, URSIGA '05, ISEA 12 Ph.D. Cornell
P. Reyes CEDAR '06-'08, ISEA 12 Ph.D. UIUC
F. Galindo CEDAR 06, ISEA 12 Phys. JRO
H. Pinendo CEDAR 07, ISEA 12, URSIGA '08 Eng. JRO
K. Kuyeng CEDAR '06-'07, EISCAT '07 Eng. JRO
C. Dela Jara App. Comp. EM '08 (Canada) Eng. JRO
O. Veliz Magnetism School '04/07 (Mexico) Sen. Tech. JRO
J. Muioz IBER CHIP '08 (Mexico) M.S. Brazil
D. Wahl ICRC '07 (Mexico) Ph.D. UK
S. Daly IBSS '04 (Italy) Eng. U. Catolica

M. Sarango MST10, ISEA 11 industry
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Cornell curriculum

© o oo o000 b

ECE 303 — electricity and magnetism
EAS 484 — inverse methods

ECE 486 — electricity and magnetism Il
EAS 487 — antennas and radar

ECE 488 — rf design

ECE 588 — incoherent scatter

EAS 711 — upper atmospheric physics

various special topics classes
+ Radar and Antennas class, U. Catolica, Lima
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meetings hosted

Second Jicamarca School of Radars

® Dates: March 20-31, 2006 First LISN Workshop and School
» \enue: JRO » Dates: August 1-9, 2007
® Organizers: J. Roettger, M. Sarango, J. » \Venue: JRO
Chau » Organizers: E. Silvestre, C. Valladares, J.
® |ecturers: D. Farley, W. Swartz, J. Chau
Roettger, R. Woodman, J. Chau and M. @  participants: > 20 from different SA coun-
Sarango tries and USA.

® Participants: 18 Peruvians + 1 Brazilian

http://jro.igp.gob. pe/ subwebs/| sr2/
http://jro.igp.gob.pe/lisn/workshopl/ hone. htm

40th Anniversary Workshop 2001
Annual CEDAR Amigos Workshop
Jicamarca to host next ISEA
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Jiacmarca Newsletter

Newsletter

http:/ /jro.igp.gob.pe/newsletter

Boletin Informativo no 2 - N°1 [ Marzo del 2008] ENGLISH VERSION

[ Presentacion ] [ Noticias ] [ Publicaciones y Ponencias ] [ Eventos ] [ Personal ] [O

PRESENTACION

ola a todos, les doy la bienvenida a una nueva presentacion de

Inside Jicamarca. Como han observade hemos cambiade de disefio y

de diagramacion y aprovecharemos este cambio para proponernos

que nuestro boletin electronico cruce los ambitos del Radio

Observatorio y llegue a los hogares de cada una de nuestras familias y amistades.

El radar del Radio
Queda en cada uno de los integrantes de esta comunidad hacer conocer un poco

Observatorio de
més la labor y la mision que tiene el ROJ en nuestra sociedad y en el mundo, Bt 2idd
compuesto por
Para esta primera edicion del afic 2008, en la Seccidn de Noticias contamos con la subsistemas que
colaboracion del Ingeniero Darwin Cordoba del Area de Mantenimiento, quien ha manejan diferentes
escrito sobre el proyecto "Componentes RF en el radar . TR hecho con tipos de sefiales y

realizan diferentes
componentes de estado solido”; este arbiculo es una introduccion al tema de

circuitos de commutacion y sus aplicaciones en radiofrecuencia. En posteriores

ediciones, Darwin nos mostrarda mas componentes gque son vitales para el
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summary: instrument vs. facility

A facility should ...

# run nearly continuously $ support other projects
® perform preventative maint. #® maintain database(s)
#® avoid single-point failures ® provide real-time/ online
# improve and upgrade access
perpetually $® schedule actively
® promote clustering #® cultivate publications
® develop instrumentation ® support students (aggressively)
® develop techniques ® foster career development
® support experiments ® (generate/integrate curriculum
$ runuser-driven campaigns # host meetings
® host visitors (aggressively) # pursue PR (newsletter)
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ISR drifts
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community interests Iv
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