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6. The Field Effect Transistor — Mixing and frequency

doubling, J.Kut (November 2000)

Abstract: This report investigates the use of non-linearity in FETs (Field
Effect Transistors), for the mixing and frequency doubling of sinusoidal
waveforms. The Motorola BF244B n-channel junction-FET was tested,
recording its drain characteristics up to a drain voltage of 30V, and its
mutual characteristics over a gate voltage of 0 to -4V. In conjunction with an
LC (inductor-capacitor) circuit to provide resonant filtering (w, . =~ 8.9kHz),

frequency doubling was studied using the FET as an inverting single-stage
(1mA constant drain, 50k&ohm; drain resistance) 56x biased non-linear
amplifier. The circuit performed as predicted by theory, with a FET mutual

conductance B of 0.46 mA/V2; the input frequency V2w ., Was successfully

doubled with the output proportional to the square of the input amplitude.
Although mixing was not directly tested, it is well supported by simulations
and experimental results, and is worthy of further research.
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The Operational Amplifier — application in a radio receiver,
J.Kut (April 2000)

Abstract: This report investigates the behaviour and characteristics of a 741
IC (Integrated Circuit) operational amplifier, for audio amplification in a
basic medium wave (amplitude modulated) radio receiver. The experiments
conducted have looked at their use as a feedback amplifier with 100 times
non-inverting gain, recording output gain at input frequencies ranging from
10Hz to 1MHz. In conjunction with a half-wave diode rectifier, RC (Resistor-
Capacitor) filter and an LC (Inductor-Capacitor) circuit tuned to resonance
of 1.03MHz—local radio was successfully received. The apparatus
behaved as predicted by theory— however the discrepancy between the
calculated and recorded resistance of the inductor coil raise issues worthy
of further research.
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Quarks: An introduction to the most fundamental particles
and the attempts to learn more, J. Kut (March 1999)

Preface: In this document, | intend to provide an introduction to quarks—
and the foundation behind its initial concept and characteristics. Rather
than providing a historical text, | am forgoing names and dates, and instead
attempting to illustrate the genius that originally struck the brilliant minds of
those involved. Since quarks is the foundation of particle physics, | aim to
explain concepts for the inquisitive mind, in order to avoid becoming
overwhelmed with the complexity of both the theory and mathematics
involved.

[ Return to top ]

An investigation into factors affecting the behaviour of
carbonated drinks, J.Kut (February 1999)

Summary: Preliminary research and testing into a variety of potential
factors affecting the rate of nucleation and subsequent bubbling of
carbonated drinks was conducted. Extensive work focused on different
types of nucleation centres—experimenting with drawing pins, ball bearings
and a wide range of sandpaper. These choices have proven to be ideal and
have yielded useful results.

Work into the effect of ambient pressure on bubbling was also possible
thanks to creative apparatus design. This has lead to a variety of new
conclusions and relationships.

Despite extensive practical work, there nevertheless remain many variables
and other avenues left to pursue, which makes this an area well worth
further study. Sadly, | have been unable to cover all the ground | originally
set out to, due to a lack of time.
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10. Neutrinos: An insight into the discovery of the neutrino
and the ongoing attempts to learn more, J.Kut (April 1998)

Preface: In this document | intend to provide an introduction to neutrinos—
and essentially its properties, flavours and the experiments surrounding its
existence, as well as some of the questions which still remain. | am forgoing
the usual historical account and instead of providing names and dates, | am
attempting to provoke the thought that originally struck the brilliant minds of
the many involved. As neutrino research is deeply integrated into the field
of particle physics, | shall endeavour to explain terminology and concepts
for the inquisitive mind, where necessary—without getting overly concerned
about other areas of particle physics or the strenuous mathematics that
would otherwise be involved.
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1. Gliding - The sport of sailplane soaring, J. Kut (April
2004)

Summary: An introduction to gliding - A 5-minute beginners guide
introducing the sport of gliding, what it is, and how it is done.

GHing : .
The sport ol salipiane soaring - Contents:

An istroduction i gikding

P / e What is gliding?

Flying without an engine

e What is a glider?

1 or 2 seater fibre-glass

Author: J. Kut

Nature: Introduction to Gliding e How do you get into the air?
Length: 8 Slides
Size: 920 KB
Format: Adobe Acrobat Document Winch launch
Aerotow

e What can you do?
e Where can | try gliding?

Length: 5 minutes 18 seconds
Size: 9.58 MB |
Format: Microsoft Producer Rich-Media Presentation Ata club near you:
(Audio + PowerPoint Slides)

Notes: Suitable for viewing over a broadband connection
only. Requires Internet Explorer 5.0 or above. You may
require the PowerPoint 2003 Add-in: Office Animation
Runtime (3747 KB)

British Gliding Association
The Cambridge Gliding Club

View Online Webcast (unbuffered)

Gliding Photographs
Gliding Page
Gliding Links

|  View Online Webcast |
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2. JJB Sports PLC (JJB.L) - The UK's largest sports
retailer, J. Kut (February 2004)

Summary: Buy or Sell stock and Why?

Outline: JJB Sports is a mid-cap FTSE 250 sportswear and
sports equipment retailer

They are the UK’s largest sports retailer with a dominant market
share of 25%, focusing on active sportswear and accessories. They
attract a wide audience with major (and exclusive) brands and a
broad product range, through 450 nationwide in/out-of-town shops
and superstores. JJB also run a growing leisure division, consisting
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Length: 20 minutes

Size: 6.85 MB

Format: Microsoft Producer Rich-Media
Presentation (Audio + PowerPoint Slides)
Notes: Suitable for viewing over a broadband
connection only. Requires Internet Explorer 5.0
or above. You may require the PowerPoint
2003 Add-in: Office Animation Runtime (3747
KB)

View Online Webcast (unbuffered)

|  View Online Webcast |
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Phase transitions in Barium
Strontinm Titanate thin film oxides
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of 13 health clubs and 3 soccer centres, combined with its sports
superstores.

Recommendation: JJB represents a buy opportunity, as the
City’s negative sentiment is overstated

The decline in bottom line performance in the last 12 months,
coupled with previously strained relations between JJB and the City,
leaves most analysts painting an overly cynical outlook. Based on
the high quality of management, focused core strategy, sound
fundamentals and immediate shareholder benefits, JJB has a
tangible upside in the coming 12 months, and represents a buying
opportunity whilst sentiment is down.

Bloomberg.com JJB.LN JJB Sports Plc Charts & Analysis
Yahoo! Finance Research - JUB Sports plc (JJB.L)
Google News - JJB Sports

JJB Sports Plc Web Site

Sell-Side Equity Research (JJB Sports):

Merrill Lynch Global Securities Research & Economics

e Smith Barney (Citigroup) Research

Deutsche Bank Equity Research

[ Return to top ]

Phase transitions in Barium Strontium Titanate thin
film oxides, J. Kut (April 2003)

Summary: A presentation of the experimental ferroelectric research
and findings with 175nm Barium Strontium Titanate thin film oxides,
evaluated through electrical and X-Ray diffraction measurements.

Department of Earth Sciences, University of Cambridge

e Radiant Technologies

Laboratory Photographs

Temperature dependent permittivity and phase transitions in
Ba, ,Sr 5 TiO, ferroelectric thin film oxides, J. Kut (May 2003) Paper

Project Progress Reports: [ Report 1, Report 2 ]
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Cambridge Data Storage Technology - Securing
digital information for a connected world, J. Kut, N.
Wozny, D. Lewis, J. Sharp (March 2003)

Summary: An Entrepreneurship presentation for a fictional
technology start-up company covering the aspects of Intellectual
Property, Customer and Market Research, Project Funding, and
Team Building.

The Patent Office

The Centre for Entrepreneurial Learning, Judge Institute of
Management, University of Cambridge

The Technology Transfer Office (TTO), University of Cambridge
Cavendish Laboratory, University of Cambridge

lomega
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