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Definition: Engineering
Engineering

Noun

1. The practical application of science to commerce or industry.
2. The discipline dealing with the art or science of applying scientific knowledge
to practical problems.

3. A room (3s 0N A SATp T iTeehgrheLslacated

Date "engineering" wasfirst used in popular English literature:
sometime before 1781.
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If you had trouble running the Dilbert video, try this:

https://www-ilcdcb.fnal.gov/Ask-a-Scientist/TheKnack.mpg
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Proton Improvement Plan-I|
PIP-11

7

Will replace
Linac with
highe energy
to 800 MeV
using

SRF cavities.
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Early Accderator 1930: Livingston & Lawrence’s 4.5 inch Cyclotron

80,000 eV
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Electrlcal Engmeerlng
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7 poles
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Electrical Power __ Electric Bill
60 M egawatts passlngy 320 Million Annually




# Fermilab Engineering @ Fermilab

Energy measured in dectron volts ev

electrons
accelerated

0% Toge 980 GeV
Would take 650
vacuum b||||m batta'|$ k

tube

A 2 inch long battery
hot” dectrons— \\/oU I_d require

20 million mile
Chain of batteries!!!
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Electrostatic Accdeators at Fermilab
Cockroft Walton
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Printed Circuit Arrays
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TWTs, Kickers, Microwave Hardware
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http://www-bd.fnal.gov/cgi-mach/machlog.pl?nb=pts&action=view&page=-2213&button=yes&invert=yes
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Vacuum Enginearing
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Onceyour pour out the soda, the battle
ISNOT empty!

It contains about
100000000000000000000000 Atoms of Air
Approximatdy 1023

At sealevd, about 100 atoms of air
per cubic centimeater (cc) creates a
Pressure of 760 mm of Hg or 760 Torr

Accdeator Vacuum 101° Torr
About 107 atoms per cc
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D ebuncher
Stochastic Codling
Cryogenic
Microwave Amplifier
Opeatesat 4 Kdvin
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Recipe Carefully CombineAll thelngredients
(

)

Electrical Cryogenic

M echanical

Civil

Vacuum R. J Pasquindli
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