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l.

Ph 231 PROBIEMS Due: Nov. 4, 1968

(6 points) Consider the process

(a)

(b)

(e)

Tp = xn .
What are the corresponding reactions in the t- and u-channels? Which
of' these reactions are experimentally feasible?
What are the physical regions for these processes? {Assume m. = mﬁo;
m, = mh).

Draw a diagram and indicate, qualitatively, the experimentally accessible

varts of the physical regions.

(4 points) Consider the decay

(a)

(v)

(c)
(a)

M = ﬁ+ o .
What is the minimm value of M, M, such that two of the n's can form
& p meson? (Let m, n, form a p, keep . at rest.)
What is the minimum value of M, N%, such that there can be two
simuiltaneous p's?
What is the maximum value of M, M, for two p's?

At what value of M, Mﬁ’ will three  bands overlap?

Draw the Dalitz plots (mlaa vs. m232) for these cases.
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Physics 236a Kip S. Thorne
SPECIAL RELATIVITY California Institute of Technology

Fall Term, 1968 October, 1968

SPECIAL REIATIVITY - OUTLINE

I. Elementary, Physical Introduction

(Objective: To develop physical intuition for special relativity, comparable

to one's intuition for Newtonian mechanics.)

1. 1Inertial reference frames (IW-1.2; MTW-1.1)
2. The fundamental principle of special relativity (TW-1.3; MIW-1.3)
3. Events, coordinate systems, and observers (Iw-1.4)
4. Invariance of the interval (TWw-1.1, 1.5; MIW-1.3)
5. Simple Lorentz transformations (TW-1.8)
6. Spacetime diagrams (TW-1.6,1,7,1-exercise 48; MIW-1.6)
7. Fundamental phenomena of special relativity (IW-exercises of Chapter 1;
MIW-1.6)
a. Simultaneity and the temporal order of events
b. Lorentz contraction
¢. Time dilation
d. Rotation of rods
e. Rotation of directions of motion
f. The headlight effect
g. Doppler shift
8. Paradoxes (TW-exercises of Chapter 1)
a. Twin paradox
b. Pole-in-the-barn paradox
¢. Space-war paradox
d. Thin-man-and-the-grid paradox

9. Accelerated observers

I7 Mathematical Formulation of Special Relativity

l. Tensor algebra (MIW-1.4)
2. Lorentz transformations (MIW-1.5)

III. Applicatiouns of Special Relativity

1. Particle kinematics (MTW-1.7, 1.8)
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2. Hydrodynamics; the stress-energy tensor (MIW-1.9)
3. Conservation laws (MIW-1.10,1.11)

4. Angular momentum and spin (§-ST-7.5)

5. Statistical physics (no reference)

6. Electromagnetic theory (no reference)

7. Electromagnetic field interacting with charged perfect fluid (MIW-1.12)

IV. Accelerated Observers in Special Relativity

1. The observer's tetrad and measurements (MIW-1.13, 1.14).
2. Confinement of measurements to observer's world line MTW-1.15)

3. Pound-Rebca experiment (MIW-1.16)



Phygics 236 Kip S. Thorne
RELATIVITY California Institute of Technology

1968-69 October 1968

PRELIMINARY COURSE OUTLINE

I. Special Relativity (Fall term; about 7 weeks)
Texts - TW; MIW Chapter 1.

I1. Differential Geometry (Fall term; about 3 weeks)
Text - MIW Chapter 2.

IT1I. Fundamentals of Gemeral Relativity (Winter term)
Text - MIW Chapters 3-8.

IV. Specialized Topics in General Relativity (Spring term)
Text - MIW Chapters 9 ff.

TEXTBOCKS (available from bookstore after October 6)
l. TW: E.F. Taylor and J.A. Wheeler, Spacetime Physics (W.H. Freeman and Company,
San Francisco, 1966).

2.MIW: C.W. Misner, K.S. Thorne, J.A, Wheeler, General Relativity (Typewritten
Manuscript, 1968-69).

GENERAL REFERENCES (On reserve in Millikan Library)

1. Tol. R.C. Tolman, Relativity, Thermodynamics, and Cosmology (Clarendon Press,

Oxford, 1934).

2, WTh: J.A. Wheeler, Relativity (lectures delivered in the Princeton University
graduate course, Physics 569-570, 1964-65); notes by K.S. Thorne.

3.R85D: K.S. Thorne, "Relativistic Stellar Structure and Dynamics', 2nd half of

vol. 3 of High Energy Astrophysics (Gordom & Breach, New York, 1967).

4. LL: Landau & Lifschitz, Classical Theory of Fields (Addison-Wesley, Reading,
1962).

5.5-5T: Synge, J.L., Relativity-The Special Theory (North Holland, Amsterdam, 1965).

6.5-GT: Synge, J.L., Relativity-The General Theory (North Holland, Amsterdam, 1960).

7. And: Anderson, J.L., Principles of Relativity Physics (Academic Press, New
York, 1967).
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8. RN : Robertson, H.P., and Noonan, T.W., Relativity and Cosmology (W.B, Saunders,

Philadelphia, 1968).

9. ABS: Adler, R., Bazin, M., Schiffer, M., Introduction to General Relativity

(McGraw-Hill, New York, 1965).
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