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Large scale structure matches optical surveys









Baryon Acoustic Oscillations –
Dark Energy Probe

lCMB acoustic
o s c i l l a t i o n s :
imprinted standard
ruler, 400 Mly.

WMAP5	  and	  other,	  Nolta	  et	  al
(2008)













Observing Intergalactic Gas: mainly using high-z  QSOs























The Wouthuysen-Field through









Chippendale (Ph.D., 2009) 114-228 MHz [10.5 <(z+1) < 4.2]



21 cm Cosmology: Experiments and Observatorires



z=11.4 (115 MHz)
to z=6 (180 MHz)











The Main Enemy:





Sci-HI: First Results
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Sci-HI Collaboration
Jeff Peterson (CMU)      Omar López-Cruz (INAOE)

Tabitha Voytek (CMU)    Edgar Castillo Dominguez (INAOE)

Alma González (CN-UNAM)  José Miguel Jáuregui G. (INAOE)

Urbano Friaça (AHEP Group), Tonatiuh Matos (CINVESTAV), Mark
Birkinshaw (U. Bristol), Dick Bond (CITA), Octavio Valenzuela (IA-
UNAM), Axel de la Macorra (IF-UNAM, IAC), Raúl Michel (IA-UNAM-
E)

With collaborators at IAC, IAUNAM, CINVESTAV, ININ, ESFM-IPN,
UAC, UAS, IATE, GECI, INECOL, Reserva de la Biosfera de Mapimí,
Reserva de la Biosfera de la Isla Guadalupe, SEGOB, & SEMAR.

Searching for funding: CONACyT (Proy. de Grupo), NSF, Templeton
Foundation, Packard Foundation. Fundación Alfredo Harp Helú, and
contributors like yourselves.



Mexico: Reserves of the
Biosphere



Mexico: EEZ



Maybe La Zona del Silencio is
a good Bet…



As seen in Google Maps



Jeff and I went to La Zona del
Silencio Guided by Pelón

Jeff Peterson and Omar
Lopez-Cruz at Zona del
Silencio, May 1, 2010. We
used this antenna to
measure the intensity of
radio signals.



This was unexpected!!!
La Cuneta between Sierra Negra
and Pico de Orizaba, in the vecinity
of  the Gran Telescopio Milimétrico
(LMT/GTM) site, April 30th, 2010.
19:30 hrs



The Large Millimeter Telescope



This was most unexpected!!!
Zona del Silencio, May 1, 2010, 20:10 hrs.



La Zona del Silencio is one of the Best
Sites in the whole World!!!



The SCI-HI

Working at 40-125 MHz (10 < (z+1) <34)



Antenna Pattern



Testing at Zona del Silencio



We went to Isla Guadalupe



This is the best Place



Sci-HI vs. Green Bank



Sci-HI: First Run



Sci-Hi: First Run (Oct-2012)



Sci-HI: First Run



Detections from ZDS, January
2012



Detections from ZDS, January
2012



Data Waterfall



Sci-HI: First Run



Antenna: New Design



Antenna: New Design



Antenna: New Design



Sci-HI: Isla Guadalupe



Sci-HI



 Data Reductions



Sci-HI Scanning Paths
Isla Guadalupe (latitude 28◦5824 N,
longitude 118◦184 W), 260 km off
the Baja California)

Isla Socorro (latitude
18◦ 48.0  N, longitude
110◦ 90.0  W), 600 km
off the mainland.



 Data Reductions

Diurnal variation of a single 2 MHz wide bin centered at 70 MHz. Calibrated
mean with rms error bars from day-to-day variation are shown for nine days
of observation binned in ~18 minute intervals. Larger error bars correspond
to LSTs where the quantity of useable data is smaller.



Sci-HI: First Results



First Sci-HI Article Accepted



Sci-HI is getting There
lThe race for the detection of the end of end of the Dark Ages and EoR using
high-z 21 cm has begun.

 Isla Guadalupe is one of the best  radio quiet zones in the World. Mexico can
play an strategic role in this race.  Sci-HI is searching into the Dark Agein z-
space. We are improving over  the sensitivity over EDGES.

lWe need people, for data reduction, modeling of the 21 cm spectrum through
cosmic time, astronomers,  radio-astronomers, cosmologists, physics,  computer
gurus, ecologists,  geologists…

lWe must act to protect La Zona del Silencio and Isla Guadalupe and keep
them Radio Quiet. We should declare them  National Radio Quiet Zones (Area
Natural Protegida de Ondas Electromagnéticas de Origen Artificial: Zonas
Radio-Silentes).  Estrategia Nacional para la Conservación y el  Desarrollo
Sustentable del Territorio Insular Mexicano (SEMARNAT, 2012). (OL-C, Asesor
Nacional)

lNext destination: Isla Socoro, Archipielago de Revillagigedo & The Antartic
(Argentina)








