joLaunch:
a novefStanford faculty and
student-run program in
suborhital and small payloads
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Space and Systems
Development Laboratory

e Space Systems Development Laboratory—""" 4
(SSDL)

— Established ~ 1994

* Missions
— Sapphire, Opal, QuakeSat-1, Genest
— MAST

— PolarBot, Antarctic weather stations

e Student demographics:

— ~400 students throughout the years
— Before 2000, all Stanford students

— Now a mixture of industry and
Stanford

— Expansion to SCPD (distance learning)
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cosmic radiation

Protons, electrons
o-particles, heavy ions)

-

Mostly protons, lesser

& Solar Particle Events Heavier ions,

Occurs sporadically
. q \
Solar Wind ' roton.s, eectrons '
- e - d 4 heavy lonS) \

?
s

Radiation ; isiblen \

Solar Flares electrons produce x-ray & radio bursts /

protons produce gamma rays




o S atench;

D, i a:
Mars Analog

100
temperature
75
3 pressure
o 90
= uv

cosmic radiation

-100 -50 0 50

temperature (°C)




EarlyiEarth Analog

Precambrian

I PORIGIN
EUKARYO,

o

Archean

ATOLITES

ST KNOWN B
ILAND & PILBARA S

.DEST ROCKS (ISUA
ERCRUSTAL GROUP)

FORMATION OF THE EARTH

visible

X

modern levels
(0.212 bars)

Rise in atmOSPheriC O2 10_13 ..... bars ........................

1073 bars




DLoio Lawonch s a:
Journey to the past
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This includes two types of experiments.

1. Base modification, for example, the production of thymine
dimers from adjacent thymines using a dosimeter made of
herring sperm DNA.

Nicking and breakage of the phosphate backbone using
supercoiled plasmid DNA.

[le g R .| treatment mean cpd/mb stdev |
= HSDNA flight dark 1047 100 |

HSDNA flight light 3729 679 | mean cpd/mb
HSDNA ground dark 1437 0
HSDNA ground light 3629 225
pUC flight dark 1300 50
pUC flight light 5365 704
pUC ground dark 986 0
pUC ground light X {0]] 682

666 A

659 T

675 C

686 G

total: 2686 bp
139TT

so, total potential of 139 dimers in 2686 bp,
or 51,749.8 dimers per megabase.




This includes two types of experiments.

Base modification, for example, the production of thymine
dimers from adjacent thymines using a dosimeter made of
herring sperm DNA.

Nicking and breakage of the phosphate backbone using
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Results from Kenya, Jan 2007

Kyle Rothschild-Mancinelli

supercoiled plasmid DNA.
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Future pians.

Better temperature and radiation
measurements; annual variation

DNA damage - bases and breakage. Absolute
amount. Correlate with both types of radiation.

Expanded biologicals - survival including
genetic basis, air capture, viral induction.

Testbed for miniaturized flight instrumentation.




