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NATS-101 (Sections 51, 52H)

" ra A Fourteen billion years after the big bang.



Syllabus is s b ecl tb cHane as announced In cI s addmonal
announcements, qs |nm nts and mformatlon will als \ be posted on D2L
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NEAR-TERM‘ HINGS TO DO
| i I | | |

iy _ |
# Make sure you sign attendance list next to y(ﬂlr name

Try quiz qu stib at end of Syllabus; Quizl next WED

Do you know ho to 0 conversions? Wo
Scientific not tanPT e periodic table?
You should e done Homework 2 for today.

|
If you are willing t& provide your notes for students,

please let me or Rebécca know ASAP
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Syllabus is s bTec tlo change as announced in_class; additional
announcements, qs I0 nme nts and information W|II also be posted on D2L
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A. We will (Hg jzfd group leaders who will be able to
eain s E L’x s during the semester. Let me

know if yo. re interested AND reéponsmle (your

group ‘I d%b nd on you to som? degree). Send

me e-mail ‘1

4
B. Write 1-page dbuble-spaced summary injecting
your o eelings about
Submit it in class next Wednesday, Jan. 26.
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(homework to be worked but not turned in)

|
|

ATOMS & SPEED' i _
L
Diameter=0.51 ﬁ $ :LOL8 cm (in scientific notation, which is “economical”)
| :
Scientific notation | ] | General (expan:ded) notation)
1x10%¢c = ‘

s ﬁlxlf

How many mches

Mass proton= 1 1 67L

|

electron= 9! 1

~C§

|

|
! |
“Mole” = 6.02 x 423 ak ‘s of an element (or molecules of a compound).
The atomic Welgtrt f an element (expressed in gr; s) will contain a mole of
atoms j
Mass of 1 mol

1 mole of Ru is how many ounces? (1 0z =28.359; 19 = O.d:353 0z)

Speed of Light ](i ac uur]n)
eneral } Scientific

186.000 mi/s

3 x 101° cm/s







—- L

AT g e -t R
PERIODIC TABLE OF THE ELEMENTS

Table of Radioactive Isotlopes Mgty o v Tttt s T
Blen mann meshes el b @0 @ poiesBees whaie o
A IER A (PRI Ve Fo SNIE Le 1400403008 5 L m:g-t: e R L L L e ——
A | IO(2dali iy € 14130 4 PRy is |Jm%:[‘|.-,:.1 ¥ 4 Fourn sepeuctbraly, Thi rpmelsh deusiing e sbde ol
HIIP Bl 14me P 23N i7TieRdlay P 1AM 1Al T ity il s i sy il Ll
GROUP At 1438 e 44|28 Fr 37320 e AR LT P Ta ',“‘ Mk
A TN Kay O 4833 e THILIME: e MR- Pe 24200 o 100l Th 180GTIAIS < abphe e | L aletion copies VIllA
1garer LUk o iy 1 i # postran P———— 40578
1 ; LI G et i Tl iy RadibllRyly  Te 1T R i ——
=133 ¥ PRI TR Com 1433371 S FA(FIaN N 1T LA TR T T e LR T ML LT oy
T H P T45] P00plres PRI NN T T 1yl ;-m H
--“... A VBT ARy FEESL N LT e Sl 183 Kbt . n _:q.qjll,ha Il e
un um . A ; T [T i e T O 15#P8 [T 36,1k
3 4 ™ 0 & S0 RPN | TP P VLI 1 Daasaoitad |5 M - Jeats A
L] ANy Ea 13403041 3 TR B T T FE TN 1 e 1 Dby eansi . i N s 0 e H 3:-"
J II-'I l ul E TN Naalla a0 :Lﬁ;::ﬂl‘ 12D 5 Pe 231 [34000yksy FENLBL Ry W BT 1 ] o (K] A L
oo Berasa o Co BallTma s gty 1% 11403041 P N0l i T RO b ! 9 B T g | W Pl Bt
:n!m |||..|||' 5 - P 1OM R, ¥ e aull :ﬂ.llli [T .
” 12 el fodunin, d3allyha s K SOOI p | el b TRy In ABLiSdNI4, 13 ]4 15 i ]ﬁ o L
o ATTA Ny W 540yl L T 1M A0 Ny b O et o .“. i g -Illa =
Nu s Mg V351 Byl 5 Ba 1IN PR PER DLy AI 5' Libe P i s L
it (i e Fag® [l F i
FLALE] w9 i[9 arw[9q sose 24 nm 25 n.lm 2ﬁ u. .
ol A I o - BB 8 v 8l T o "™ i PR SR o I e e Y s
i i -
L uCﬂ ET] s: Al Ti & v Faw cr Fa M £ L cu N. ™ cu F zn I-'ll Gﬂ (% G sra As are sa g Br Kr
[’ it i 3 [EEL P [T [Fe e e | BB maig ® L e gt
Cabal Cappes Timc inaaia Badenies “ﬂ-
. L 157 138,904
R AR ARV ME- VTR T A e m el [
i Rb LY SI' war Y oy Zr wa Nb |uM (N -E"E |u Pd (1] Ag pal Cd (T In e Ta s x'
ity et et Eare s ok e ! e daaitpt | s
Bakdiuim Mrgatium Thvigm Tieimek = Matyhden _Ilﬂ'd mﬂn mr.r': m .ul:ﬂ-: Ty ie-m H-IH.- luu
55 [EEE ) 5& (ELE L] 5? TRLF ?2 lﬂﬂ Sin-'ul 74 mu ?5 [ E ] ?B [ ?9 Lt Eﬁ ma] LR 4 nln 55 8 M man
oy . . . ;ﬂ" & Hlt e :H-'“‘"“ wu..u.a e Lty LI . A im
- g an 1 |“1 B b ] =ry
v c5 an Bu AF lu 1 Hf [T Tu wa w Ra i Au i Hg ety T' n-m Pn A’ . R“
Rttt Rttt - i st ul-i Jataat g | ma T bttt bt | |t | st tantng
Carm Bake | 1 amimium | 'Wallmm | Ehamium e ""‘5&" ey | et P reienien” || Aetaas” | - Hades
87 (88 ™9(89 (104
" = * 53 180,17 59 uuulﬁu nu- ﬁ" ﬂll'} ﬁi 1808 H LTI 64 'ﬁs e ﬁﬁ e -ﬁ B ﬁﬂ IH'M ﬁq lll. ?’D 1rana ?] ira
5 Cal W Py | 5 3 el & B | 7 ol B Thl ™ Dyl & H el gy R R A
i Cel ¥ Pr|™ wSmli Eul Gd ) Thl .5 Dy, .= T e[ Ty i Yh| &

iem | rasevir e m el B T e | B e 3 lw u“-;_uf i (a0
*kigQ meng] gy wa g3 Eﬂﬂ "“‘9‘5 """“?ﬁ "*"9? amig8 W99 “"“lgn"f“

* Th| & Pal o - Bk| = Cf| s

U Th & Pu1:.‘z = NP Pul S Aml -
Il"'ll"ﬂu' ll-li‘: H:Iﬂ‘-

A g

SARGENT-WELCH SCIENTIFIC COMPANY
£547 WEST FOSTER AVENUE, CHICAGD, ILLINCKS B0630
s0¢ 1 [Eta < CECEMEN s+ CUMLEG ¢ WUNM] s BELS = EEWE

MEwgLS - (RSP B ¢ SO, GRS, CRANRL
Y YVLLNICG UL QG LT TR

) Based wpoe vorteoms = 1T | | sllpnSes mosl shalris o e wsres sobops.
117 Wahes bor oo sbemest oon b By o2 S lesdeg poars



-l

{ Viewing a dark l'spec
sky, the area ,
equivalent to a squanle
1mmz2in area held 1m
from your eyes '
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Figure 6.1 Relationship be- speed of light 1 I
tween the distance to a galaxy o 3 x 1010 I~
group of galaxies and the velocity ®
at which the galaxies are moving 1 %1010 ¢ =
away from ours. Notice that the o ® %
data are plotted on a logarithmic *“E PO e
l scale. (After Broecker, 1985.) &) *
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CONTINUOUS WAVE
Wavelength

; ;ﬂ ﬂ ﬂ

ELECTROMAGNETIC SPECTRUM

Ultraviolet ! Visible . Infrared
< | N N | ¢ - —
300 400 500 600 700 800 http://uvb.nrel. colostate edu/UVB/pu

Wavelength ~ Nanometers iy thienr blications/uvb_primer.pdf
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Table of Radioactive Isolopes
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AR i Hubble Space Telescope » ACS
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NASA, ESA W. Li and A. Filippenko iUmversuty of California, Berkeley), STScl-PRCO5-21
S. Beckwith (STScl), and The Hubble Heritage Team (STScl/AURA)
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OK, What was the Lemomck artlcle
about?




