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“.. [Wideroe] developed .. [the method of] resonating
particles with a radio frequency electric field to add
energy to each traversal of the field. This experiment ...
was studied by Ernest Lawrence ... and used as the
basis for his creation of the cyclotron in 1929. Wideroe
began collaborating with the Nazi German government ...
[In] 1943 he introduced the concept of colliding particles
head-on to increase interaction energy and a storage ring
device. His Norwegian citizenship was ultimately revoked
for working with the Nazi government. In 1946 he filed a
patent in Norway for an accelerator based on
synchronous acceleration.”

Wikipedia, “Rolf Wideroe”

Peggs & Satogata Accelerator Physics, USPAS 2024



A> \/JWJUWQE S
B Teansyerse ywooles

C> @‘( “ boXC’S
B> Q@VW@Y’WMCZ l‘\w\ﬂLS

/\/MSF} ‘g\—n e «ch@v—
(/\\( gm&w\c " Cv‘\{”fr\ob\

gggggggggggggg



A) WAVE RVIBES

0%
7.1 An infinitely r

Iong@pen ended
waveguide of

arbitrary cross-
section.

D=2 £
Op%fc’ﬂj conolue walls

Trorsvidrng (1) £ olds saillating w32
EOQ\@QQ@ CQB\/T/@T\‘\O\NQ m—% Da‘(

Peggs & Satogata Accelerator Physics, USPAS 2024 4



AXE = O o W(e( =Ll
N = o @@TW(%O(W L, el

3 VV\\+ VCCW &Fﬂ?ﬁ@ll&) '("o (,\‘)C{//

P—

(zac, Wg zﬂ[ CQM@[€>< K+ ac (?Jﬁ(catt
CO/\)§OQCQ o V\Aech O\Ly‘d[&y W ethe

Peggs & Satogata Accelerator Physics, USPAS 2024 5



__Ei e S Tima g Y /VLM XU= \S C@@ﬂ&o@c@
— Doz$s ~oT PRpREATE
Q1 How des k vony © ¢
(07 WHAT hagenc ket ( pedfecty
Cewdexﬂ&\g> anS N ccoweJ 00& ew?g
%’() \MOJ/\Z a Cf\UIT\/7>

Peggs & Satogata Accelerator Physics, USPAS 2024 6



B) TEANSVEESE MopES
T hee CaOgej?o;f\Q? m[ i S -@/vt;Q
A TRASUENSE MAGETIC (T(V\>

M@ = O @\rog@k@/rc it Eozo af el ¢

"l WZAMS\JE@SL tLecc TE
E O Or@\p\\m \,\)f\/(« E_E_%:O 0\7&%{“(

TM  wedes ahe moit w§e(} 2l
AZC‘E‘@W‘*é = C,éw{\»f @ e 97’@#@)

(KU/ C@-b Carnfras om:TE

Peggs & Satogata Accelerator Physics, USPAS 2024 7




2 ) TRAMSVESE E(LTROMACRETC  TEM
—\\—)/@— ngf\,’% QO& V\e/( ‘@\ 91&( g Pﬁ@(;*CPﬁCET

T W<
oo
. ﬁ&@ﬂ—c
I\,\ RS o~ /v\@: éﬁ—:_/\(

):1ﬂ/k We
Warelength e MOCH Gwallor L 3l

Po”?C(@‘ACj l@g’@r - - =T

< = &
.

Peggs & Satogata Accelerator Physics, USPAS 2024 8



SOVE FOL THE TH (o TE ) MoDES

ol a M;Cc)\a’l/\ jleowe‘)’@,
T lag ‘\ﬁQ&P%QZQg Qa \P/AkM‘/E_}/ gé vwaoQ@S/ Q@CL\

= + k \M@;?g @rﬁnfﬁj‘r( /é/ﬂiwﬁf oV [AQCJ(\»)W’{g

Peggs & Satogata Accelerator Physics, USPAS 2024 9



7.2 Dependence of wave number k on excitation frequency
w for a family of TE or TM waveguide modes.
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E7.10 TM modes in a pill-box cavity, labeled by m, n, p
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7.5 Single-cell and multi-cell relativistic topologies
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Kilpatrick field limit, E, [MV/m]

Kilptarick field limit versus frequency
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