
NATS-101 (Sections 51, 52H) 
Introduction to Global Change



Syllabus is subject to change as announced in class; additional 
t i t d i f ti ill l b t d D2Lannouncements, assignments and information will also be posted on D2L

NEAR-TERM “THINGS TO DO”:

Make sure you sign attendance list next to your name

Try quiz questions at end of Syllabus; Quiz1 next WEDTry quiz questions at end of Syllabus; Quiz1 next WED

Do you know how to do conversions? Work with graphs? 
Scientific notation? The periodic table?Scientific notation? The periodic table?
You should have done Homework 2 for today.

If you are willing to provide your notes for DRC students, 
please let me or Rebecca know ASAP



Syllabus is subject to change as announced in class; additional 
t i t d i f ti ill l b t d D2L

A. We will need group leaders who will be able to

announcements, assignments and information will also be posted on D2L

A. We will need group leaders who will be able to 
earn 5 EC points during the semester.  Let me 
know if you are interested AND responsible (your 
group will depend on you to some degree). Send 
me e-mail.

B. Write 1-page double-spaced summary injecting 
your own feelings aboutyour own feelings about ____________
Submit it in class next Wednesday, Jan. 26.



August-g
Old ways
Energy
LocavoreLocavore



ATOMS & SPEED (homework to be worked but not turned in)

Diameter= 0.5 to 2.5 x 10-8 cm (in scientific notation, which is “economical”)

Scientific notation General (expanded) notation)
1 x 10-8 cm = ____________________________

How many inches is 1 x 10-8 cm? (1in = 2.54cm; 0.394in = 1cm)y ( )

Mass proton= 1.672 x 10-24 g
electron= 9.108 x 10-28 g

“Mole”= 6.02 x 1023 atoms of an element (or molecules of a compound).  
The atomic weight of an element (expressed in grams) will contain a mole of 
atoms

Element Mass of 1 mole
Li _____________
Ru _____________

1 mole of Ru is how many ounces? (1 oz = 28.35 g; 1 g = 0.0353 oz)

Speed of Light (in vacuum)
G l S i tifiGeneral Scientific
186,000 mi/s =_______________________
_____________________ = 3 x 1010 cm/s



Back to our “Epic story”………



A
B

CC



Hubbell Deep FieldHubbell Deep Field

Viewing a dark speck of 
sky, the area  
equivalent to a square 
1 2 i h ld 11mm2 in area held 1 m 
from your eyes

1996

Advanced Camera Survey 2003



speed of light
3 x 10103 x 1010

60 mph= 3 x 103 cm/s

This is evidence of an event called the “Big Bang”, but how do
we know they are moving so fast away from us?



ANSWER: from color shift (“Red Shift”) caused by “Doppler Effect”

http://en.wikipedia.org/wiki/Wavelength

http://uvb.nrel.colostate.edu/UVB/pu
blications/uvb_primer.pdf



A- Big BangA- Big Bang

B- FusionB- Fusion

CC



FUSION

El t f (H ) Li t F d d b f iElements from (He), Li to Fe produced by fusion

For example,
4 H atoms (1

1H) combine to produce 1 He atom (4
2He)

(6.696 x 10-24g) (6.648 x 10-24g)
Where did the “lost” mass go?g

Converted to energy E = mc2

(nuclear energy >> chemical energy)
nuclearnuclear
1g H converted to He would heat swimming pool (50m x 15m x 
2.5m) to boiling
chemicalchemical
1g H combusted to H20 wouldn’t release enough heat for you to 
perceptibly notice a change in swimming pool temperature



A- Big BangA- Big Bang

B- FusionB- Fusion

C-high neutron flux environments
Exploding and massive stars
C-high neutron flux environments
Exploding and massive starsg

Whirlpool galaxy M51



OK h t th L i k ti lOK, what was the Lemonick article 
about?


