Physics 128 Lecture

Harry Nelson
January 16-17 2018
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) ADYARCED POTION MAKING
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1‘bo bggst known goals of the alchemists were the transmu
common metals into Gold or Silver (Icss well known is plan

‘or "Spagyric"), and the creation of a "panaces,” o remedy §
supposedly would cure all discazes and prolong life indof!

and the discovery of a univerzal solvent.
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enjoyed pmti{-in and support Yhrough the con
though fiot for their pursuit of those goals, nor the mystic
sophical speculation that dominates their literature. Rath

cing, production of ink, %, DA And cosmotics, loe
nnmng. ceramics and glass manufacture, préparation
hquons. and g0 on It seems that the preparation ofnquavim
ter,of hfo wnsnfmrly popular "experiment™ among Europ

o ons. from anticquity until well into the Modern Age,a phy
devoid of metaphysical insight would have been as unsatisfyin
a metaphysics devoid of phyz:ical manifestation. For one thing, |
lack of common words for chemical concepts and procossos, as)
as the nood for secrecy, led nlchemists to borrow the terms and
symbols of biblical and psgan mythology, astrology, hlbbﬂllh D
other mystic and esoteric fiolds; so that even the plainest ch
mdpe ended up reading like an abstruse magic incanta
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Some assumptions...

* You have taken enough high-school statistics,
guantum mechanics, to understand:

e Mean of a distribution

e Standard Deviation of a distribution

* Good reference: Bevington/Robinson... first 4

chapters

* You know the Gaussian distribution
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More...

 You're not used to the “ad hoc” nature of how

experimental physics exploits statistics. Kind of like jazz or
composition in music... your textbook learning is like
playing from sheet music handed to you.

Experimental physics: language doesn’t even agree
internally, or with academic statisticians.

However, in all (particularly experimental) science you
must make error estimates. No error estimate... it is not
science.

Best effort always appreciated. No effort... unacceptable.
Mistakes... healthy scientific critique. You’ll need a thick
skin... it is not about you, but, the science.

Experimental science... a drive to the smallest error...
sometimes, when “sensitivity” (like 1/ﬁrror size)) passes a

threshold, great new discoveries possible.
Page 14-15 of Bevington... many types of errors. Big

categories: “important”, “statistical”, “systematic” are
major. Others... “extrinsic” and “intrinsic”.




Some particle physics measurements over time
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All roads lead to.... Gaussian
(aka, the central limit theorem)

{x;} = 0’s and 1’s, equal probability; N picks

— 1 44 79
T = N E x; ...known as the “sample mean
1
2 L =)\2 « : Y
T = E (x; — )" ...“sample variance

Imagine getting N measurements,
computing =, and repeating that
many times. You'll get a set {7, }.



Central limit theorem

How are {Z;} distributed?



Central limit theorem

How are {Z;} distributed?

As N — 00, T, are distributed about

i, (= 1/2 in this example) in a Gaussian
distribution with:
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for “arbitrary” distribution of x;
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