


Precursors

4.3 km Above sea level 402.3km

2
Information gathered from Dr. Fesen & Dr. Brown



Demonstrating Intensity of Electromagnetic

High Altitude Radiation Determination

As altitude increases the level of light intensity

should drop as a function of altitude

When intensity drops - sky becomes black and

stars become visible to naked eye

DIE HARD shall float at an altitude above 99%

of the Earth’s atmosphere

Application of findings will lend itself to the
future of high altitude observatories for the

scientific community
Reduce cost of high altitude observatories
— Cost To Launch .5 kg
* Rocket: $10,000.00
« Balloon: $300.00

*DIE HARD measures light intensity at

altitude by use of astrophotometers

*DIE HARD records celestial bodies with the
aid of CCD Cameras

*DIE HARD will have access to 72.5 Watts
during flight

*DIE HARD shall transmit scientific data to

ground at a rate no higher than 4800 baud

*DIE HARD shall weigh no more than 20 kg

and fit inside a box 30cmx38cmx30cm

*DIE HARD will launch on the HASP platform
through LSU in the Fall of 2008
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_20000 ~400000 ~30000

HASP Internal Batteries On Ascent Observations Float Observations

Avionics Components Checkout Continuous Video Recordings Disable Continuous Video

Science Components Checkout Photometers Recordings of x / Min  Slow Photometer Recordings

1 Recording / 10 Min

iIIIIIIIIIIIIIII
l I25Mins.| l l

1 Recording / Mi

20 Minute Intervals

+1:00:00 +2:00:00 +3:00:00 +4:00:00 +5:00:00

0:00:00

Launch
Activate Computer & Micro-Controller
Activate Compass & Accelerometer KEY:
Activate Photometers & Filter Wheel Satellite Communications

I Recording Video
NOTES: I Photometer Recordings

*The filter wheel shall operate for entire flight
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18:00:00

Termination
All Instruments Shall Remain Off

1 Recording / 5 Min

T
I 1 =] I B 0 N

~18:48:00

Landing
+14:00:00 +15:00:00 +16:00:00 +17:00:00 All Instruments Shall Remain Off

17:30:00 Payload Shall Be Recovered By HASP Personnel
Prepare for Termination
Deactivate Filter Wheel

Suspend All Science Operations

Secure Data Storing Components

KEY:

Satellite Communications

I Recording Video

[ Photometer Recordings
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DIE HARD
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PC-164

Purpose of Mission:

The main optical component to image stars at
high altitude and determine levels o
scintilation.

Specifications: www.supercircuits.com
*Power Consumption:

*VVoltage: 12 +10%

Current: 120mA
eSensitivity: 0.0003 Ix (Exview)
*Resolution: 508 (V) x 811 (H)
Mount: C/CS-Mount
*\Weight: 969

Reason for choice: 4.CCD.01-05,
5.CCD.01-14

The most economical choice to fullfill the
mission goals of HASP.
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Orion StarBlast 4.5EQ Reflector

Purpose of Mission:

To provide a narrow field of view lens
for the imaging of celestial bodies

Specifications: www.telescope.com

*Optical Diameter: 114mm

*Focal Length: 450mm

Max magnification: 180x
Minimum Stellar Magnitude: 12.1
Length of Optical Tube: 457.2mm
*Weight: 1.8kg

Reason for choice:
4.CCD.02, 5.CCD.05, 5.CCD.06, 5.CCD.09

Maximal optics based on the physical
dimensions
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e Celestial Body: Sirius
 Magnitude: -1.45
e Distance: 8.60 Light Years

QuickTime™ and a
MPEG-4 Video decompressor
are needed to see this picture.
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e Celestial body: Saturn
 Magnitude: 0.45
e Distance: 8.309AU
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Purpose of Mission:

To provide a wide field of view lens
for the imaging of celestial bodies

Specifications:
*Focal Length: 25mm
*Diameter: 29.50mm
eLength: 32mm
Mass: 559

Mount: C-mount

Reason for choice:
4.CCD.01,5.CCD.01-11

Minimum field of view (approx 22°) to image a
full constellation (Based off of Orion)
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Purpose of Mission:

To filter the wavelengths of light out that will
obscure images from the optics

Specifications: www.besoptics.com
eStart of Transmittance: 500nm
05% T
Peak Transmittance: 570nm-to-1800nm
91% T

Reason for choice: 5.CCD.12

*This filter will remove the majority of the light
scattered off the Earth’s surface (Wavelength
< 500nm)
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Astrophotometer-Baffling
Purpose of Mission:

Provides guantitative data on the
Intensity of light at high altitude

Specifications: www.yorkebrown.net

«Baffling Length: 304.8mm
«Baffling Diameter: 31.75mm (Thick wall)

Internally refracting material on the
Inside of the tube

Reason for choice: 4.PHO.01-04

Tested through the Fall 2007
Gateway course and independent
testing in February 2008
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Purpose of Mission:

Collects the voltage from the photodiode and
correlates it to a time interval to charge a
capacitor and outputs an analogue signal.

Specifications: www.yorkebrown.net
*OPA129U Op Amps

*OPA27 Op Amps

. M335 Temp. Sensor

*Reed Relays

*0.001 pF polypro film capacitors

*PC1-6 Photodiode

Reason for choice: 4.PH0O.01-04,
5.PHO.01-06

Based on the design by Dr. Yorke Brown and flight
tested on three separate occasions through the
Fall 2007 Gateway to Space course.
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QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




Bessel VRI Set

Purpose of Mission:

The filters, once installed in the filter wheel, will be used
to sort out light particles of a particular wavelength
which reflect off of certain residuals in the earth’s
upper atmosphere.

Specifications: www.omegafilters.com

« Imaging Enhancement Attributes : Maximum Transmitted
Wavefront Distortion: 1/4 (or better) per inch.

« Wedge: < 30 arc seconds
 Flatness: 1/4 (or better) per inch.

* Anti-Reflective Coating: Multi-layer dielectric AR coating
on both surfaces. R typically < 0.5% to increase
transmission & reduce ghosting.

* Anti-Reflective Coating Durability : Moderate abrasion as
defined by Mil-C-48497A (cheesecloth test).
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Jetway J7F2 Mini ITX Motherboard / CPU

Purpose of Mission:

The computer shall be capable of
communicating with no less then 2 serial ports.
It shall have one PCI slot to enable 2 CCD
cameras to record simultaneous video to a
storage device. The computer must be capable
of communicating with the storage device and
be capable of running an operating system. It
shall have a radiator to ensure mitigation of
thermal stresses.

Specifications / Reason for choice:
VIA C7 1.2 GHZ Processor

1GB 240-Pin DDR2 SDRAM

2 Serial Ports

Mini ITX Form Factor (17 cm x 17 cm)



$ - >

HauppaugeWINTV-PVR 500 MCE

Purpose of Mission:
The PVR shall be capable of recording video
from two analog CCD cameras.

Specifications / Reason for choice:
PCI Interface
Linux Compatible
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Ridata 1.8” 16GB IDE Internal Solid State Disk

Purpose of Mission:
The hard drive shall be capable of storing all

scientific data during the duration of the mission.

It shall be capable of running an operating
system and operating in a temperature no less
than O Celsius.

Specifications / Reason for choice:
50 - Pin IDE Interface

Fast Recording Times

Linux Compatible
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Microcontroller Testing
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Scales
Severity
1 Minimal, will not jepardize mission
2 May delay mission success
3 Significant reduction in capability
% 4 May cause mission failure
< 5| Mission-killer: cannot complete missi
@ Likelihood*
< 1 Very rare, < 25% Certain
2 > 25% Certain
3 > 50 % Certain
4 > 75% Certain
5 > 90% Certain
1 2 3 4 5
Likelihood
% & "
( ) H O %, (8
( . . * o# * |
(. 3 ) / (' $ + ,* -%,"™ ($"
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12/47/07 | PropesalDue
1/15/08 Results-of Competition-Announced
1/31/08 Mission-ConeceptReview
Al — : o
E] | |_e_I|||||||_a|5 Eeagn_léeule —
Y "".E'E.“ II “gl't. Fest “'.“' EOSStoFestPhotometarci
3/20/08 Finalize Hardware-Orders
4/29/08 FlatSat Shall be Complete
7/21/08 Initial Integration at Columbia Science|Bah Facility
9/1/08 Beginning of Launch Window from Fort Sumns¥i
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