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Dr. Bill Hrudey in UCCI Wm. Hrudey Observatory
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STEM-CARIB 2012-2017

The University College
of the Cayman Islands

Dr. Edward
proudly presents Guinan

Or. Bill
Hrudey

Topics include:

« Forensic Science

+ The Science of
Communication

+ Cyber Security

+ Aerodynamics of
Helicopter Flight

+ Ballistics

Other highlights:

CARIB 2016

Featuring an impressive lineup of local and
international STEM experts:

Dr. Shirin Dr. Francois
Haque Therrien

Mr. Jim Dr. Marc
Schubert

« Presentations by the Science Fair 2016 Winners
+» Demonstrations and Exhibits

Which type
of bazehall
will iravel
the farthest?

Lockhart

« Fractal Nature of Sunspots
« Gravitational Waves

« Building Bridges

+ Waste Management

+ Nuclear Power

« Mobile Technology

+ So you wanna be a docto

OCTOBER
11 - 14

REGISTRATION RATES:

Full Pass: CI$150 - Regular
CI$100 - Students

One Day Pass: CI$50 - Regular




Solar Physu:s/ Dlgltal Sol r

Imaging Course

UCCI & Harrisburg University
July 23- 30, 2017

One of Bill’s favorite

Images (Nov. 11, 2015)
Lunt 80 DSET; DMK41; 2.5X Barlow; Mov 11, 247:

SharpCap 2.6; AuntoStakkert!2Reglstax 6; PSF?

UCCIl Observatary, GCM



Governor Helen Kilpatrick gives Dr. William Hrude:
the MBE medal at Government House, with
Mrs. Gigi Hrudey (Jan. o7, 2018)
_ | 1

——————

“I am truly humbled, honoured and delighted to have received an MBE

in recognition of my services to the islands,” said Dr. Hrudey. “Science is so
important and promoting its many uses, especially to students,
has been a key part of my life in Cayman.”



Organized by:
Historical: Galileo to Rosse

Orbital: Hubble, Hﬁ ﬁﬂphel and Chandra
Il
Solar: BBSO, SDO, émd SOHO

Large Radio: Arlceb
Future: JWST, GMT, LSST TMT and E-ELT

'and Tianyan (FAST)
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Galileo’s Telescope:

Though the Dutch made
the first telescope in
1609, it was Galileo who
in 1610 improved the
design and generally
receives credit as being
the first.
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Ko e
Galileo discusses his discoveries with the church.

Not in Bill's presentation but | think he would like this
cartoon
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Newtonian Telescope

T

Prime focus Diagonal mirror Prlmarg r;1|_réor : ;
;ﬂ (flat) (parabo \m ) p
Image ‘ \K Eyepiece / ’s Newtonian Reflector with a

Detector at the focus



Johannes Hevelius Scope

e

Pewaukee Astronomy Club
Harken Observatory

Built 1673
150 ft long
Wooden trough

"The telescope would shake in
the smallest breeze, the
wooden planks warped, and
the ropes had to be constantly
adjusted because of stretching
and shrinking in the humidity.
The unsteadiness also made it
difficult to line up the lenses
for observations. Due to all
these difficulties, this huge
telescope was rarely used.”

http:/famazing-space.stsci.edu/




ohannes Hevelius’ Selenographia

s exarnate

peadiit,

Autoris sumtibus,

Typis Hinefeldian

.Sel.e.n-ographia (1647)
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Sir Wm. Herschel 1789

Forty foot long telescope with
a 4 foot mirror in Slough,
England. It’'s size and weight
limited its use. Nonetheless,
Saturn’s moons, Enceladus
and Mimas, were discovered
with it

Discovered Uranus (by
accident) in March 1781



Lord Rosse 1845

William Parsons, 3rd Earl of Rosse

A 6 foot diameter
reflector telescope in
Ireland which was
used to discover the
first spiral galaxy.
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The 24-mch (6

by Percival Lowell in ‘
studying Martian “Cana

f $2 ,000 for the purpose of
died in 1916, he left his



Arizona

160 170 130 190 2% 220 2%
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" Yerkes 40 inch refrac{or

Maintained by the University
of Chicago and completed in
1897, the Yerkes 40 inch
refractor telescope remains
the larges refractor telescope
in the world.




Mount Wilson 100 inch reflector

The Mount Wilson 100 inch
reflector telescope was completed
in 1917. Edwin Hubble’s work in
1924 on the Andromeda galaxy
and subsequent studies regarding
expansion of the universe were
done here.

DiscoveEry oF ExPpaAnDING UNIVERSE




“Palomar (Hale) 200 inch

Opened in 1948, the
Hale (Palomar) 200
inch telescope was a
modern marvel of
engineering - read
The Perfect Machine
by Ronald Florence.

Perfect
Machine

Building the Palomar Telescope

A

pnald Florence
“A perfect job of sience writing lor the general public. Ower 1o por
- Pubczer Proe Commitee " —Arthur € Clarke




University of Hawaii
~ 0.6-mTelescope
United Kingdom : =
Infrared Telescope Gemini North R : . Telescope Facility
SXECsity of-ldyict) Canada-France-Hawaii Telescope ]
2.2-meter Telescope :

Mauna Kea is a larg
dormant volcano on
for the U of H 2.2 M .
there now being some

bl

£ :\\\\\\\\ 70. Others followed with
N \ ,
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May 2018 Eruption of Kilauea Volcano
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Keck | (Nov. 19¢
optical scopes

hexagonal segment
controlled and, ea
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Additional |mages'
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Keck/UCLA Galactic Center Group




Adaptlve optlcs input:

N e
' .,*‘:_-
o+ phatia

Wave front sensing - samples
mcommg light 10 - 100/sec.,
f‘ eds to a deformable mirror
| - real time computer

calculates correction,
d ‘l“,‘lj“]}‘]ts mirror and sends to

i ging device.

“‘m ““““
a +,|ral star - as above but
S‘Jj;;;natural star if bright

jal laser star - as
e but uses Na (589nm)
ers to create artificial
“stars” in the mesosphere.

Lenslets



flat wavefront
- distorted wavefront

Adaptive optics

distorted

avefront

deformable

mirror




S“ba ru (13,579 ft.) 110 lation the Subaru car

Operated by the NAOJ,
s R - this AIt/Az scope with a
e 27 ft. solid mirror (the
""" ==~ =7 Jargest in the world), was

1pleted in 1998. Some
g;omputer controlled

distor
%Hie

mt\ﬁtlons.




Additional images:

1: Prime Focus

2: Nasmuth Focus
(Optical)

8: Nasmuth Focus
(Infrared)
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Very Large Telescope (VLT)
Interferometer: Paranal, Chile

using 27 ft. solid MIrl’Ol'Ss can be linked for optical
interferometry using a delay stem in an underground tunnel.
Four other 6 ft. auxiliary scopes on tracks can be used as well.

(Altitude 8,645 ft). Many exoplanets discovered via spectra.
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WHT was opened

in June of 1987
claims to be

and
e of the most
ductive scopes
 the world.
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opes i Space

A few examples of man
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Science computer
P‘ Reaction wheels

Fine guidance sensors

B SpaceTelescope
A : Imaging MR 1
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August 2 an earth trailing orbit

- QAR A\ \\\\\\\ //(////‘// v gy ,
this 2.8 ft. IR scope was decomr o]y n March 2017. It
was 1/3 the length of Hu 2ight. Currently
it is used in searching oplanets.
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Arecibo Radio telescope in Puerto Rico

diameter antenna is
posed 38,778 perforated
, 3x6 foot aluminum panels
upported on a spherical
pahle mesh. The moveable
éL #pver is suspended from 3
Some damage was

with Hurricane
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FAST Tianyan 500m (really 300m) in

Though started in
2011, first light was in

| rim. Six
rs provide cables
#ﬁend the Feed
)in. The cost was
$269M to

_te local villages.



China’s New 500- m FAST (rilled Aperture

*”Radlo Telescopel, among of its major

iscience goals, WLE part1c1pa‘te1 searchmg
%TI radio 51gna i the ne:
-« 5 L









James Webb
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Great Parls Bxhibition
Tdescope
fensatthe samescak)
Paris, Fance {1900}

9
Yerkes Observatory
{40~ refractor
lens atthe same sale)
Willams Eay,
Wizconzin {1893}

e QO

Hooker
Hale [2007)

(100"}
Mt Wison Mt Palomar,
California Calfamia
1917} |1348}

Large Sky Area
Multl-Ob)ect Flber
Spectroascopic
Telescope
Hebel, China
[2009)

.-;ll-_"
i
L Telescope
19751998} (19993-) Dawvis
Multl Mirror lescope Mauntains,
Mournt Hopkins, Arizona Texas |19'3l'-“r

BTA-G (Large
Altazimuth Telescope)
Zelenchuksky, Russia
19745}

£
Large Zenlth Telescope
Britsh Columbila, Canada

2003}
- - [ ]
Gala Kepler
Earth-Sun L2 pant Earth-traling
{2014} Solar gmit

it

o::. o

Hubble Space
James Webb Telescope
Space Tdescope

an Ea:"tn
Earth-Sun L2 pant
{panned 2018}

5 5 - i—

Tcﬂ.lti @urtatthe same scake

| 2003}

MountGraham,
Arnzana {2005)

Very Large Telescope
Cemo Paranal, Chile
{19398-2000}

‘ , Mapeilan Tedescopes

:1399:.

Las Campanas,
Chill= (20002002}

g Hobby-Bberly Southern African
Large Telescope
Sutherand,
Sauth Africa

Large Elnocular Telescope

Asecibo radio telescope atthe same scale

Gran 'ttll:sc\oplo
Canaras
La Paima,
Canany lgands,
Spain {2007}

Keck mescope
Mauna Kza,Hawall
{1993/1990}

Geminl Narth Subaru
Mauna Kea, Teescope
Hawal {1993} MaunaKea,
Hawmall{1939)

Thlrrvneia- Telescope
Mauna Kza,Hawal (planned 2022}

Geminl South

Gerrao Pachan,
Chie 20004

Large Synaptic
Survey Tdescope
El Pefidn, Chie
|planned 2020)

i

Human
at the
samescake

Eurmcpean Extremely
Large Telescope
Cema Armazanes,

Chie (planned 2022)

1dm
L L

@ 10 20 oM
™ .""_-u-l'f'-"l. -
Gant Magd_laﬂ Telescope

Las Campanas Observatony,
Chille {planned 2020)

Overwheamingly Large Teescope

jcanae lied)
Easzketbal courtat the same scale
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This privately funded 27.6
ft. scope will be located

in Chile at an elevation of

\Hum@mera at 3.2 Giga-pixels.
The 3.5 degree FOV will
_allow regular imaging of
the full sky resulting in
0,000 images per year
esulting in some 1028
petabytes of data.

1 Pbyte = 1,024 terabytes



Camera % Section

M23.4mfi0.92
I

\\ |

M3 5.0m f/0.84

\ 1

Unique three mirror
design with primary
center area further
hollowed out as a
tertiary mirror. M2 is
the largest convex
mirror ever made.



Scheduled for
made of seven

project led by the s&\

its kind. W
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~ Giant Magellan Telescope (GMT;
L= s m (So%) - Uﬁder'_cohstru_'cti(_)n; First Light ~20220 " -
" Résolving P wepof_éz'z_ mas (could resolve. |
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30 Meter Telescope (TMT) - Mauna
Kea ? '

Scheduled for 2023?,
this 98 ft. scope made
up of 4,921 segments
tilizing AO is planned
be located at an
vation of 13,290 ft.

- on Mauna Kea. A lot

ﬂdenflict exists over
native concerns but,
of October 2017,
)proval was granted.
"he alternative site

_ ‘would have been La
Supported by the US, Canada, In‘dla‘,;;\\ e pan Palma.
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be located in
at an elevation
} ft. AO will

- be usec

 guide st

\ 11 ‘a‘rs. Made Of
stH e 798 2”7 thick
~ segments measuring
4.5 ft. on a side, it

— the largest

| telescope in

= S world with first
e g ht in 2024
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Additional




New Worlds Mission (NW
Hunting for alien life

Exobiology mission

For example-NWM can resolve Prox b fr
its host star (~ 0.039” =39 masat

quadratures) permitting 1mag1ng aﬂd
e spectroscopy.
- i ttps://exoplanets.nasa.gov/resources/1015 .

"""-.



_—Star shade CW

permit hosted exoplanets to be imaged (being
considered by NASA ~2025)

{0 A
http://newworlds.colorado.edu/starshade/



Oxygen
Ozone

Methane
Water...

Red Edge-
chlorophile

Photo Courtesy of European Space Agency

‘Water (H20)

@ EARTH




Darwm /Terre;strlal
Planet Findér TPF+

IR Interferometers in
7 Space @1 10-15 yrs ?)




So, there’s an overview



80 H1aMIS August 7, 2013
ured with ICap 2.2
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| Observatory, GCM




Governor Helen Kilpatrick gives Dr. William Hrude:
the MBE medal at Government House, with
Mrs. Gigi Hrudey (Jan. o7, 2018)
_ | 1

——————

“I am truly humbled, honoured and delighted to have received an MBE

in recognition of my services to the islands,” said Dr. Hrudey. “Science is so
important and promoting its many uses, especially to students,
has been a key part of my life in Cayman.”



KIST (10,118 1t

- Named, in 2013, after
Danial Inouye (1924 -
) who was an
aiilan senator from
‘ It is
rted by multiple

AMerTcan universities

ffered local from
ivists opposing its
const ‘uction.

i
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With a 14 ft. off-
Alt/Az mount, i
directed down to the
where, on a number o
benches, studies are carr




Solar opticalg
telescope (SOl

X-ray telescope (XRT) N

elescope, an X-ray

Instruments include a
olet Imaging Spect-

telescope and an Ext
rometer.
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Trends to date:

- Bigger is better — Newton’s 4” to EELT of 128 ft.

- Segmented mlrrors‘ e
- Alt/Az vs. equatorlal % hmre practical and cheaper
- Adaptive optics - ﬂ ﬂwmprovement

- Locations - Mauna Kea? t:hlle and La Palma

IR, UV, gamma ray,

- Multiple types of seors

- micro wave, X-ray, V|5|ble, particle, radio and gravity
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