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https://indico.cern.ch/event/712279/

CERN Colloguium

Rolf Wideroe — Life and Work

by Norbert Holtkamp (SLAC National Accelerator Laboratory, US)

= Thursday 29 Mar 2018, 16:30 — 17-30 Europe/Zurich

Rolf Widerge: Life at a Glance

ol AR
o b AN
1902 Bom in Oslo 1852... Geneva: Consultant at CERN (PS project)
Karisruhe: Betatron idea 19853... Zurich: Lecturer at ETH Zurich
18 =192 German Mark. 1956 Kerst and O'Neill: Re-invention of storage rings
1$ = 4,200,000,000,000 German Mark 1856... Baden: Construction of the Turin synchrotron
Aachen: First linac works 1959... Hamburg: Consultant at DESY (synchrotron)
Lawrence: First 80 ke cyclotron in operation 1959... Baden: Megavolt radiation therapy
Berin: Construction of distance relays 1960 Frascati: Touschek, AdA, first storage ring
Oslo: Construction of distance relays 1962 Aachen: Dr. honoris causa at RWTH Aachen
Kerst: First betatron (2.3 MeV) in operation 1964 Zurich: Dr. med. h. c. at Zurich University
Oslo: Storage ring idea, patent 1965... Baden: Two component theory
Hamburg: 15 MeV betatron works 1969 Remscheid: Rontgen Medal
McMillan, Veksler: Synchrotron 1971 Wurzburg: Rontgen prize
Oslo: Synchrotron theory, patent 1973 Oslo: Member of the Norw. Acad. of Science
Baden: Construction of betatrons at BBC 1973 Madrid: JRC gold medal
Synchrotrons: Cosmotron, Bevatron, PS... 1992 Washington: Robert R. Wilson Prize of APS
1996 Died in Obersiggenthal, Switzerland

© P. Waloschek “The Infancy of Particle Accelerators”


https://indico.cern.ch/event/712279/

Widerge Notebook 1923

Fridericiana, founded in 1825

While Rolf Widerge studied in Karlsruhe, he sketched this picture at the age of 20
and described the basic idea of the betatron



PhD Widerge 1927 in Aachen: Wideroe’s grand idea nr. 1

o1 An
d b M\

The Widerge equation
= Uber ein neues Prinzip zur Herstellung
B(T - R) = E -B hoher Spannungen

Voa der Fakultit fur Maschinenwirischait der Technischen Hochschale
s Aachen

sur Erlsngung der Worde eines Doktor-Ingenleurs

goriher e

Dissertation

o

RoM Widerlle, <k

Netereni: Profewssr D lig, W. Rogowskl
Kutreferent  Prodossse Dh. L. Fioss

Bild 11, Wirkungsweise des Strahlentransformators. T e rentibine Prudsngs 5a. Soveasdar 1303

Die Beschleunigung in Wirbelfeldern wiirde sehr hohe Spannungen erzeugen
konnen. Das Verfahren scheitert daran, da die Moglichkeiten fehlen, die Elektronen
auf ciner Kreisbahn zu binden. Die Losung dieser Frage scheint zur Zeit groBe Schwie-
rigkeiten zu bereciten.

Semderdrock aus Archlv for Elokrotechnik 1928, Bd. X X1 Helr 3
(Verlag von Julins Springer, Rerlin W%

27 pages

Uber ein neues Prinzip zur Herstellung hoher Spannunge



The RF Linear Accelerator

UD
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wr—e bl ol Wity ¢ 20 >y + I s 0l
— ke L, -

by
J”'iﬁ- U(t)=U-*si * k%
§ (t)=Uy"sin(2*n*F*t)

S

Bild 1. Prinzip der Spannungstransformation mit Potentialfeldem.

2 x 25 kV with two gaps and accele-

' i . rated Na and Ka ions. BUT: gap to gap
times so it becomes additive —use Vion

How to apply the same voltage several

spacing is

oscillating voltage 2-Fpf
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Joseph Henry

Born December 17, 1797

Albany, New York, U.S.

Died May 13, 1878 (aged 80)
Washington, D.C., U.S.

Nationality American


http://upload.wikimedia.org/wikipedia/commons/f/f7/Birthplace_Of_Modern_Electricity.jpg
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The Nobel Prize in Physics
1913

Heike Kamerlingh
Onnes

Prize share: 1/1

The Nobel Prize in Physics 1913 was awarded to Heike Kamerlingh
Onnes "for his investigations on the properties of matter at fow
temperatures which led inter alia, to the production of liguid
helivm”.
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http://www.iop.cas.cn/chaodao/cdxgsp/201401/t20140110 4021343.htm|



" BCS > @ H 40K

1972

John Bardeen Leon Neil Cooper John Robert
Schrieffer

Prize share: 1/3

Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physics 1972 was awarded jointly to John
Bardeen, Leon Neil Cooper and John Robert Schrieffer "for their
Jointly developed theory of superconductivity, usually called the
BCS-theory".
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The Nobel Prize in Physics
1987

J. Georg Bednorz

K. Alexander Muller

Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 1987 was awarded jointly to ). Georg
Bednorz and K. Alexander Muller "for their important break-
through in the discovery of superconductivity in ceramic materials"
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Bomn

Died

Max Planck

Fritz Walther Meissner

December 16, 1882
Berlin, German Empire

November 16, 1974
(aged 91)
Munich, West Germany

Born

Died

Max Planck

Planck in 1933

Max Karl Ernst Ludwig Planck
April 23, 1858

Kiel, Duchy of Holstein
October 4, 1947 (aged 289)
Gottingen, Lower Saxony,
Germany
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The Nobel Prize in Physics

Leo Esaki Ivar Giaever Brian David

Prize share: 1/4 Prize share: 1/4 Josephson

Prize share: 1/2

The Nobel Prize in Physics 1973 was divided, one half jointly to Leo
Esaki and Ivar Giaever "for their experimental discoveries regarding
tunneling phenomena in semiconductors and superconductors,
respectively”and the other half to Brian David Josephson “for his
theoretical predictions of the properties of a supercurrent through
a tunnel barrier, in particular those phenomena which are
generally known as the Josephson effects”.
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LHC superconducting cable

N

~
.

« Total: 400 tons NbTi, 7000 km
» Rutherford type structure .

» 28 or 36 strands per cable, twisted to — '
minimize linked flux during field ramps

e up to 8800 7 um @ filaments per
strand, embedded in Cu to achieve

thermal ‘stabili
iminimize jouie Heating + maximize
heat transfer after a quench)

¢ SC cross-section as high as 60% of
the total to increase current density =
relatively low stability

« insulated with barber-pole wrapped
polymide to allow for high LHe
penetration (90% filling factor)

 keystoned + a different design for
each coil layer (to allow current
grading)

~10Tesla
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The new recordbreaking magnet combines conventional and higkemperature
superconductors together to achieve
superconducting magnet system available for researcher use to incorporate
YBCO, a high-temperature superconducting ceramic composed of yttrium,
barium, copper, and oxygen. Thatodos a

Super ceramic material builds
superconducting magnet, setting
new world record strength of 32T

Published on December 15th, 2017 | By: April Gocha

[Image above] The National High Magnetic Field Laboratory has shattered a world record with the testing of a 32-Tesla magnet.

Credit: National MagLab
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