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y The Dark Ages Reionization \ The Light Ages

‘ : Dark Energy?
o Dark Matter? first galaxies, supermassive blackholes F'ark energy eq.uatlon of state,
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Photon,
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Opposite spins: lower-energy configuration
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Google Earth

Data SIO, NOAA, U.S. Navy
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Murchison Widefield Array

Analyze years of cosmology data ~ RN, (e T
Upgrades to receivers o L e B S
Advances in Instrument Modeling ' O




External Cahbrator for Hydrogen
Observatones
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What Goes into the ECHO Project
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ASU Undergrads, a Grad student and one postdoc
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21cm in Space:
Development Plan

Lunar Far Side

Balloon Near-
space testing
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Flight Test #1
Pretesting: thermal vac, EMI

g Lead: Grad student Amy Zhao

Flight goals:

Space time for receiver board
Systems integration experience _ J .

Launch: Maricona AZ 29 Oct 2022

reionization.org s



Fllght Test'A: DORA

DeponabIe Optical Recelver Array

* Raise' TRL of 21cm instruments
* Measure backgrounds
* SDR Spectrometer

* Analog filterbank:
+ * 160MHz in 20MHz chans E

* Silicon Photomultiplier at 850nmesst=
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Flight Test'A: DORA

3U Cubesat.

NASA Ames
Smallsat Technology Partnershlps

Selected for NASA CSLI
Expected Launch Jan 2025 -

Custom embedded linux K Mechanical Mockup
| system with applications in for cable design
Rust

https://github.com/ASU-cubesat/loco-linux

reionization.org s



Undergrads can do
research

* Example Top:’
ASU students field testing my radlo
calibrator drone in West Virginia

* Example Bottom: .
- Seven students presenting their work on
-the Hydrogen Epoch of Reionization Array
“at the American Astronomical Society

meeting in Seattle.
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Research Experience tor Non-Traditional
Students (RENTU)

* ASU program
e Summer research opportunltles for those that can’t travel

* New in 2022: online opportunltles through Brown and Unlver5|ty of
Washlngton

|I) :

e Wide definition of “non-traditional’™

A danielcjacobs.com/teaching—st‘udents/rent‘u/

2" A,nnouncemént of 2022 applicatibh in ~April
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Danny Jacobs

HERA Project Scientist

Assistant Professor, School of Earth
and Space Exploration

Associate Director, ASU Interplanetary
Initiative

ASU Low \Frequency Cosmology Portfolio

21cm Cosmo ogy Experlments

! 'Judd Bowman

_' Associate Professor, School of Earth
~and Space Exploration
Co-Director Cosmology Initiative

21cm cosmoloyg Research:

* Instrument Operat|ons and Data analy5|s

s Mltlgatlng Systematics i in Analysis

* Next generation instrumentation

Techniques:

e Applied EM simulation

*. Lab-based integration testing

* Beam mapping

* Bayesian synthesis ’

Space-based developments

* Interplanetary Lab (testing and
engineering)

e Smallsat cosmology technology

N
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Completely Hackable Amateur Radio
Telescope (CHART)

* We have an open door policy
* Starter.projects with CHART
* Observe the Milky Way for <5200

e LoCo Students work the
development

»



Lab ‘Profi'les

Low Frequency Cosmology Lab '
"« Instrumentation, Development and Analysis

* 4 grad students, 1 postdoc, 2 resea‘rch scientists, 1
engineer,

 1-10 undergrads (RENTU + grant-funded work)
Interplanetary Initiative Lab
* 6000sqg ft cubesat lab
* “space maker space”,
Supportmg ASU + Small Industry Smallsat Pro;ects

. —P'rOJects nghtcube DORA SPARCS, ++
“ e« " Most work by styd_ents|I

|
LoCo PSU ismiecer

Arizona State University



