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Introduction — Horn Telescopes.

. Th|s taIk is the result of 2 summers attendlng |
the RET DSPIRA program at: WVU and GBO

.« A horn is a metal wavegwde that rs shaped
_like'a horn at one end and is unlformly shaped'?"_
at the other end . e | o

s The horn telescopes descnbed here are
| de5|gned to detect the 21 cm radlo waves
transmltted by neutral atomic hydrogen (HI)
emitted by rnterste_IIar hydrogen in the galaxy.




f Stand - constructed
8 from 2” x 2”7 and 2” x
4 4” wood

Horn
e aluminized
insulation board

e 60cm x 75 cm horn
opening

-\ Waveguide & Antenna

e 4% " x6%"” metal can

e Y2 wave antenna: 5.25cm







'Low noise ampllfler . -

'« optimized for. 21 cm radlo Waves at 1420 4 I\/IHz
* gain=50db" R o
» Stabilized for operatlon |n urb%n en ronments ey




Horn TeIescope Operatlon-' .

s '
& . o w
S ] '_
L A .
e B s
T . 8 "
%o, G,

| Software Deflned Radro (SDR)
e Alrspy radro e '. _
- 24 MHz —1800 I\/IHz range

— 10 MHz bandW|dth
e Gnuradlo program: A
— used to perform the srgnal processmg
— free & open source |




Horn Telescope Performance

* Can detect neutral hydrogen (HI) from the =
I\/I|Iky Way Galaxy Ry -
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- Students can measure the Doppler shlft of . the | .

: hydrogen S|gnal from the expected 1420.4 MHz[, |
-) the MW galax,,y |s ro&atmg' o
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MWG Rotation Curve
from horn data 7/26/18
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ImpIementatlon in the cIassroom ,

| Ut|||2|ng a horn telescope covers many STEI\/I standards
Math — in all phases of use . - .,

Englneerlng & Technology bulld/dé5|gn horns
test/modlfy cycle - |

Computer programmlng gnuradlo python

. Astronomy .
radlo waves, EM spectrum srgnals energy

NS telescopes purpose & design, astronomlcal measurements_' i

= structure and motlon of gaIaXIes .

Physrcs

— Kepler’s Iaws motions of gaIaX|es dark matter




RICh m Saence Standards

NGSS HS. Space Systems

Horn Telescope | Science & Engineering | Disciplinary Core Crosscutting i
Activity Practices Ideas Concepts 4

Developing and using ESS1.B—Kepler’'s  Scale, Proportion,

models laws, orbits, etc. and Quantity
Using mathematical PS4.B—-EM Interdependence of
and computational Radiation Science, Engineering,
thinking and Technology
Measuring H1 L
spectrum; Constructing Scientific Knowledge
determining Explanations and Assumes an Order
rotation curve  D€signing Solutions and Consistency in

Natural Systems

Science Models, Laws,
Mechanisms, and
Theories Explain
Natural Phenomena




SUIVIIVIARY

Horn teIescopes offer e
_Rlch STEM experlence for students _' o
Hands- -on science - Iearn by doing

| '_Ablllty for students to develop and/or test models of
 nature 4 “ . Ko &

-+ Ability for students to experlence a part of the World
o of dlgltal S|gnals | e | g
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