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ColeParmer Scroll pump:
lon Gauge & controller:
Baratrons
Assorted KF & CF flanges
Power RF

T ENI A500 amplifier

T HP 33250 signal gep4500

T Coupling Network
Instrumentation

T NI Interface card

T LabView license

T DAQ card & PC

T Tektronix Barbi®©reamscope
Magnet

T Magnet Yoke

T Windings

T Power Supply
Vacuum Chamber

T Machining

T Steel, aluminum

T Kovaror Alumina seals

T Copper
Radiation Detection

T BicronAnalyst

T Si:Ldetector

TOTAL:

$5500
$3500
$2500
$2000

$10000

$2500

$5000
$7500
$3500
$25000

$7500
$3000
$5000

$5000
$2000
$5000
$2000

$5500
$15000

$128500

Who has >$125k to blow
on a very modest straw
man small particle
accelerator? And if so,
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A Trading Cost/Time

I Objectives, purpose?
I Budget, timeline?
I Labor: Adorability vs. Skills
A Professionals
A Postdocs
A Gradstudents
A Undergraduates
A Highschoolers

http://www.pnl.gov/atmospheric/images/turbolg.jpg

A Resourcefulness costsavings
I Or does it?
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A So you can get some help, equipment, etc.
one way or anothec

A What parts make up a good machine?

| Better yet, given a pile of parts, what Is the best
machine you can make, with the least amount of
fussing around?

AHow do you know what you need, and
where to find 1t?



I What can you afford?
I Can you spend money on this and skip something else?
I How to you trade cost and resourcefulness?



Cost, Performance, Function

1. What is the budget?

I What can you afford?
I Can you spend money on this and skip something else?
I How to you trade cost and resourcefulness?

2. Define machine parameters to extract Performance and
Function

A figure out what B field you need, choose magnet
A vacuum requirements, choose pump
A RF requirements, choose PA, etc.



Cost, Performance, Function

1. What is the budget?
I What can you afford?

I Can you spend money on this and skip something else?
I How to you trade cost and resourcefulness?

2. Define machine parameters to extract Performance and
Function

A figure out what B field you need, choose magnet
A vacuum requirements, choose pump
A RF requirements, choose PA, etc.
3. Make Shopping Wish List
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Cost, Performance, Function

1. What is the budget?
I What canyo, “rd?

: (Ijz\?v):\cw sper. B comg e g else?

2. Define mac. back to reality “erformance and
cune and shop for a
A figure . compromise! o4 (., ose magnet

A vac._ « hoose pump
A RF require .ents, choose PA, etc.
3. Make Shopping Wish List
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\/’/ “ Waterman Products Co., Inc.

Philadelphia 25, Pa., USA

But can only afford a basic scope from a kit

What do you do?



Draw Envelope, start shopping

A Cost: Can spend no more than $400

A Performance: Want to measure 40MHz
sinewavesslower stuff too, no math features

A Function: Must be in calibration, and nearly
bombproof

Sketchy Craigslist $
eBay
FairRadio
Toronto Surplus & Scientific
SurplusSalesf Nebraska

Le ate TestEquity $M$



Niell Cyclotron (199%)

Wanted 300keV protons, had <$1000 budget
Science Fair project at ISEF 1994
Won first place Physics, Overall Grand Prize

Vacuum System

I Borrow, beg, handmade
Vacuum Chamber

I Handmade, machined
lon Source

I Handmade
Instrumentation

I Purchase, handmade

Magnet
i Handmade, purchase, machined

Power RF
I  Handmade

o Do Do Do Do Do




Vacuum System

SargentWelch DueSeal roughing pump
i Donated by Bivorr)edical Engineering Dept.
{Gd WAZRSQa | 2&aLAGI €
Several mechanical vacuum gauges

i Scavenged from discarded equipment in
Lazaro\Brothers Scrap Yard in Memphis, TI

Thermocouple Gauge
i Jtype wire donated, made vacuum vessel |

lon Gauge e
i Tube donated by Physics Dept. University cr ’ \ >

Memphis .

Gauge Controller
i Handmade

Diffusion Pump

T  Donated, but needed serious
cleaning/rebuild

Cold Trap
I  Handmade

Base pressure 0.01mTorr
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Glass plates fabricated for top &
bottom

Ds made at local machine shop

Feedthrusout of a HV transformer
purchased at a DRMO auction

ApiezonQ wax to seal



