P Cxam 2 — Nov. ¥

One Lyeer From b)ealmo(ﬁﬁ

¢ “mﬂ" olur;m-j Naju..[o« class Slot
' Cﬁ-—[c.k'xt-.{'ot“

g Notecund el Py,
‘ Material Feomlast +ve "H\.f‘f.a STANS
(Lt tec%m)

P L\ emal) o metleed Conlin gl Suo
g OrhA oo - will Ao

# Woud lhe Lo Mmoot o7 Pecendutivw frowps
-~ Al ke e M%w%
# Seloct Spokespeadon. + get in fowh w7 me
5 Set- UﬂD Fmng,



basT {ime ntimale felaton betueer Ha ld-«sﬂ.
F SMall e e Ha STars and
g[jﬂ""&\ngiﬂ’e He elorad

:ﬁ__ g pullg in

[] heet (raniat i~ Pﬂ-&co—d.)

Pushes out™ -

v . - _
[] T1r\.¢woﬂuc.(.¢nr ' 'Fu-‘uaﬂ MGJ':"M
in Core

B STARTS w7 W-S Re but can
Wotk ey Ly 1) “pe_

B Heroien lomnds Pormed w I
RoTut 1owv Conmag Erom ¢ wptimovie 4

Conseavation of
! ﬂ-m)u.lw Momatu " whiteolwech neutron STars Blacl

e STh¢ Pormg Holes

i LN x*‘w‘—\_d
Chfbﬂﬁ leﬁ focr




ATOMS s \oyer !
eletieons -irnu.cib'. S

r




Lag 4
Tha Subneclear
A Woeldl

Protonw
U = u_? clu_&rk. %-_-.'I';él&‘

A = doan Ciu,‘b, ‘Bt-élel

'Par'h'é.(.z (k;"l‘ ey ) P gics

0 Pantieleg
i W

o l:’&'l,e_.omwktmhb ot 185 ...



Places to learn more:
Particle and nuclear physics links

http://pdg.lbl.gov

http://particleadventure.org

http://www .slac.stanford.edu/gen/edu/aboutslac.html

http://www.bnl.gov/bnlweb/sciindex.html

http://www.bnl.qov/rhic/

http://public.web.cern.ch/public/

http://www.fnal.gov/

http://www.er.doe.qov/production/henp/np/index.html

http://www.science.doe.gov/hep/index.shtm
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Inguiring minds want to know. ...
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Fermi National Accelerator
Laboratory (near Chicago)
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Event display from the SL D
experiment at SLAC
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Laboratory beam momentum (GeV/c) near 3095 MeV, The



What forces exist in nature?

What is a force?

How do they interact?

How do forces change with energy or temperature?

How has the universe evolved?



Mini-Ph.D. — Quantum Mechanics 101

Lesson 1:

Size actually does matter.



Determine the postion and velocity
of acar ... no problem

1




Determine the postion and velocity
of a small particle ... no problem

1




Problem! Cannot have

_ perfect
Heisenberg knowledge of
uncertainty both the position

principle ® and velocity

\\ Heisenberg



Thefundamental nature of forces: virtual particles




Force Source Range  Strength
Gravitation mass infinite ~ 10™%
Electromagnetism Electric  infinite 10
charge
Strong nuclear Color 10°m 1
charge
Weak nuclear Weak 10 m 107

charge
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Strong interactio

Hadrons

Baryons Mesons
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