@ % B E



AEEENE

§ 6.1 FEhiFEER
§ 6.2 FEBIIFNREBSH
§6.3 HXREHK

§ 6.4 HAHILE

§ 6.5 BERIBEE

§6.6 HFHME




M

§ 1 R EE

>1. 1 R SIS ) K IR
>1.2 BHREE
>1. 3 AL LR B
>1. 4 SRR

e




>1.1 ERLR

= AR A

Z—. EE

T T A

FLAilt.

18204F,

%TT&%H%—

yis

BB, N—IHE

i E, 'BENHE

>

IVEZY =y, &)

VIR KR, RS B E
i 552 [A] O AH HLER R AR AL BE

K b, EAARBEKRIE

B K H) VA

BT KRB T E

Z BB R. BRI A LA
3, W metiEEER

Ny

2! ﬁ E’J@ffﬁ/i ’ M—‘/\ﬁ'“—
AR ST B B B R IR R

L A R

BT

HAREMHIBRERE T B£

FEAEREY, AMTBREAE

FRFAEHERK?



ZMIRELE R, Blinzss. Bhibm;
18224 P ] SR & B EB A FH e B %2, {HA]

TE R

1831
I

28 )H 29H Faraday f{ 7 5 —A s
LI H RS T .

\I"L I-r\r

179159 H 22 H~18674E8 H 25H

18344F, 1Bk (H.F.E.Lenz, 1804—1865)3& i 417246
FORLE 45 H T AR B FRL IR T T BV U —£5 K e
(Lenz law). 1845%E, E#KE (F.E.Neumann, 1798—

1%&5,75%@%?mﬁiﬁﬁ




HETHBEMF
stands for the electromotive force




FELRE RS NI R T PARBRHE N BA T J LA

1. @A, KhkeEE
ZeB TR T SRS B A

= 2R B Nk

BB R
AR R K.
FEAE ) R ERK

[z 2 ANER




2.

£ PRSP R, ER5 LIRSER

&3 (b)ﬁ?ﬂ\ ’

M.

1 —BAE

I Y £ B X
58




il

3+ ﬁnx(c)mj_\‘y p‘ﬁ/\é%%/'ff' %IZIEI
A5 5 B R A I B A B h R L,
73— P (B 2R ) P 51 7 PR

A

p

P




4. FNE(d)Fras, E—IAREBIH AL BER ST
BT, ERFHITREFTEERG ER™AE.

l

10



MEEEG KBS P r] PAAE
A] B HRE =4

EE AR,

: E%Eﬁﬁ%éﬁ
LIRS N TE

EHSERRE, S4B

1FR 24

4

1 R N

\

DAl

A

do
dt

Az
EI’J%JZLBK)&J

2. JEd

H

Eil=y

W E

VIR

et

, YEHI

N

= H

i BRK

1B #E IR/,
V. XL

BE
1.5]]

5
B

NS

N

W %’

Y

11



TN R, &FFi EPFINEEEDTHANG, e
B 5 W 2 [A] 2 R BRHY, BB R B HEF T &I
HZEZ M, R/

E :21+22+"'+2N — _%(@14_ ¢2+ LT @ ) o _dd_tT’

th Y =@+ Dy + - + Dy

N

%ﬁ%ﬁé&ﬁ TS, MRS, WMRSEMREEREIA o,
Il

d¥ _ NdCD

g= - -
dt dt



b b

FHEIBNEEREEHRIFE, BATH IR E AT
E—FRERFFTS K,

R W AE B P v s 55 B G IR . S TR S8 BB Bh 35 | B
SC BRI A TR e 2 W [F] B Fr 22 Bl BE K1 5847 5 R A B
Fr B B I TE AR VR 2R T ).

B
i

b bl

FELBh S 7 W 5 5417 75 R — B N IE.

o, BHIREMEETH R IEAFHEER IEM.

Yoprd

13



St ik N %
FaNBAE -
s D el

(@) 2>0,2 #5jm  (b) P <0, |P| F/h

©) >0, 2 W/ (d) P<0, |P| M0



Y
N
¥
¥
e

PR E R ARAR A

I}EA

R EE

HE AIRRAN:

&%)

WAz

LRHIRR, BRKRPLGI#

i ) JR

'_.

B R R T, B R R
5] R 37 R B A

15


http://zh.wikipedia.org/wiki/File:Emil_Lenz.jpg

BRE RS E T IE e HBR NI S _E i BT

BB ERR, TR RAZR B BN Far e, #fuR
ﬁﬂ&ﬁﬁﬁ%‘lﬁﬂimﬁﬁm ﬁﬁiimﬁ‘*ﬂ%mﬁﬁm%mﬁT
B . L T R T AR LA

TESEBR, 2 AP I e B R Al S JE DL L B 5 O 7 TR AR A B
BITE -

TR, FEA LR AR AN B R BLAR T e BN, FRL R I
A, TR BRI R AT SR HIPLRRCR , XK A
R R — PR IR R T E NI E .

43w

16



>1.3 IR EEREE
éﬁ&—ﬂﬁﬁhﬁéﬁ%mjﬁi:@é%m -

aanhy, HPrEa RN EBERE
AN ﬁﬁﬁ |
Kr&EBEFEAD, WHEBR, BB X
REHE,; REBERE#RPH
3|21 J1—H P )E .

Sk = T O

\‘:: Pl
=

O S &

A >1.4 ERRBNM
EERBERET, WIRKKEAR
. S Lmﬁﬁ%mmﬁﬁm L%@
N AT L A AR 3 1 5}% i)

N FEL YL 0~ AT TR SR8 [m) R TH 8 zzftlﬁ
B G Y 08 R RN

17



R IE

FH, 74 RE

HEL RS

l'.YJ



W'J an—iR>
E K B

1 TH

%JRH

iy

A

BN AE

afA__A/ﬁ\

%

‘Af‘E

22 (R

CER=1. 0cm FI4F4%,
FERESNR AL

1R =

7ig DN
&——Bﬁ——l ORI »

1 PN K8 43+ B[] E
UNplin| '31 F RN,

T R [

pir CABak

RN

BRI

1S

L2

f=1kHz
f=10kHz

f=100kHz

n
AT [F R,

28 PRI ) L A H S

B3 ) EE,

L RSN 55 o

19



kR s 5,
P, TR SR,

HH 2 5

T RFE, 1

H 370

<3

EFERNA

Fuk, BMEHRALRK,

@@m—

FRE RS DL o5 £ 7 2T

LN EI'J@H%’EE?E/J\,

[=

My ]

- R A L A TS IR B DX 5 B R T

é)% I

It

BE, HAIPE

SRS AR

Rl E

3 IRAN 53 A

K, T

‘J%Eﬁﬁ)ﬁ, LR TH B Se Ay, AR K
BEUARBR . 8 KR I SR AR R B




R
ERAEX



EZ Je %%ﬁﬁﬂ‘g}:o

LRUBEIERBARARME, EHERFEHEALZPFE
FEL T 77 I A ST .

B E L) — BB S T PR RS S), MR
FEIZ AL, RAER T 5 B F &AL T K -

TR, AR R A I B AR i R DU
%mm& R, A LT R BRI B AR SR T
?%%?@ MM EREF. 2T MES E s
5/}

LL




AT DAYESIZE 38 | e mfk,
41,328 R R ) 22 2 P N | —
saf,sims

% 55 25 |- ff M N - BRIR
RHAR, P < FHAR . o
BN E R E, R REENEE. T
BIZE b (R R A B AR, B ZE BT, #1253k i L
(N BEBoE - SEmi— s Rk (SH) FmEl,
HHW‘Z%EJﬁﬁFﬂSE'JB@m (NAR) Pl fF—4 B

- “HE “Pr” P EFEIZBT

IR R A R R TR DI PIE AT 2 5 R ) S, R
2 PR AERYLYE, TEaK29. 863 A H ., Hirh M E S {E

20031 H

4H 1E=TF

UGIEN A=

FFOR Bt A58 — SR B RIS 28 77200248 12 A 31 H A2 iiE 1T,

P A T8



RIE



25



>2.1 HEjH

AT AR AERMESISBRAR, WEENTHN
PAUFWIR: Bz H S RAEREH.

BAZ (1B € Wi3%),[H 0 BiSEL 0 5538, Bh4E;
ol — BA5, {HOL5SAZS, B,
B 3h & /e OB B IE B 7o

M IRRE T LI A B AE 2 1

=A%

M, BT, R
g=[ K.dr.

]

LRGSR T EELR.

HAEN:
2=¢KdL

A L5

Lll

@——-«-—

g
IE%?HSE_1

S HLER

PIHLBS -




>2. 2 BB EhE
@%ﬁfiﬁéé%mif_ishz

BB ERERE . R IE o
WW%%Bﬁﬁw%ﬁm%ﬁﬁo B |px
B H Y B BG IE 0 AT | L.

SR H K B Eh S O, WIBEBASEER B
EAREERMBEER.

BEIE

g=[ K-di=[ (5xB)-dl.
FHEE, KAFHNMEAZR, LR E2BEETRER .

ML ¥BAREESIAXTE

B v B IEEEE

LFT T, 1XE

u N X TR E

J_JL_ZﬂJJEFF;

L AT AR SR

A M A RN BB, WERBRTE?

27



viu: BT EEE;
F: HBTUEBv+uiE

WGP IE B k2% )1 —
1 IETD),

Mgz, H
F — —eUx BX}

F — _e(ixB [

=

b F

NEBRETIET).

etz yalh =t g
IR R

FiHE: KHTE

FE MR b P’

=izl ,

B BB TR AR SR

frip AL R

==|

[S— —

AR E

YASLE S

3 LA E

FETL: KB T RRMKE
T T A, fEF

L2 UMD

L CFRAED *ﬂfﬁﬁ%éﬁ
4 e B 9 SEBR B A

28



Bldl: FEBEER G
i %hﬁﬁ(’vﬂ%ﬂﬁé{ﬁ% v

FIEBAE, BigooK! .
/NEER ST, b{ ‘

£ = jo(vx B)-dl = 2=




A L 1, -
= [, Budi = [ Baldi=—LBo, o 4. 0 “ o

U, =U(A)-U(O)=¢ :%LZBQ)_

—KESARERR, 31 2 |
B— SR, e

X X

X

B 30 5 E AT
LB Ra a3 ha. b,
ﬁNF 2R UJEJ V
ﬁ%) @@% RKULUEFZ
SR T 2% BB 2 JH A BE R BT
SRV AR RIS T AN i

X
{"I’
X

)] it

— X
bt

2k
i
A
5
21

ﬁ

4
Hj o

by
B
Il » x| X
A
X
4
x

' il
X b X X




HE—: ABGEERERRE;

JiTH: RS IR B EHAE .
_Ix+a ol i HolBy X+
X 27T X

c__ dNCD ,uONIb d (lniaj:
dt 27r dt X
1, NIba
- 2zx(x+a)

HiE: EBEFFHKME; BABCDA
Exo = | (5% B)-di = vB(x)b = £2

27T X

Ep = (0xB)-dl =—vB(x+a)b =~

b,

B NIE,

Mo

bo,
27(X+a)

31



NI (1 1 Yoo 1, NIbav

E= N(gAB +5CD):

2r X X+a 27rX(x+a)

B, R pEREE L,
WA SR AR ?



>2.3 R HEE

Maxwell #5115 BISEANAAE 4 [l B, R0 KRGS R 2
J B SBUR —FHY, AR R R B e FL 3,
ER—ANME 2 E L, SO F R, @it SHIw
BRI SHFEA A B E)E (induced emf) .

_ dt ”SB .dS— (JSEm dr

33



%UJG'?

A % L[

i %€
B, S5 U E, K177 W5 OBIotRE FIRHER R 5

R B 1224k 58 4 B R A%

BRI 5| MR FRER

%\f

e B R TCIRRY, B
EERIFEOLT,

V.55 FE B

Coulomb ) 3ZERMERHEIZE, KZI0, HP

E =

E +E .

A f dBydt i
_\DE C__0F
4p.E,-dS=0.
HIzER ( longitudinal field,



—RIBOTF,

—»

E=E +E_.

Hr, ERHIELIN, E RHHRLIER; Fit,
EGRAERN, HWRAHH.

e SR b
E=——"—£+g,-§ (ox

SNux|
Z N

b

1B BERFT

—
= I'1IM] o
s [ J

di +¢ E,,-dl

¢Enr'{k_ds

LERTE

I, 2RI BER a1 2R AL




w: | =I,cosat,
FHiE—: Hdadt K. X X X X
e x+a B C
ofx(t) ] = [l L
o 2mr X Ihx X| X |x
_Ml(b x+a b
- 2r X J‘-‘::jl{ X X
do[x(). 1] = 22 dx+ 2L gt. X X X x
OX ot |
dd[x(t),t oD dx obd
c__dOO]__ oD dx o0
dt ox dt ot
~ y,Nlbav +,uONbIOa)sina)t In X+

- 27X(X+a) 27 X ™t Ein:



FIEZ: AR S AERRAE BB cx X x
B(1) —  RRAEREFH, B cC
B Bsh— S ENH; g Salla "ol 2
D(x) = H B(x)dS [ ——bdx Zi ’; {
= JE, di = _” S___”aﬂo'(t)bldxz
1 dt © 27 X
b (yol(t)lnx+aj ﬂo'ows'”Cf)t|nX+a
dt\ 2« X 27T X
et L e b 3 2 1, Nlbav
IRFNERHR/ £, = ,
27t X(X+a)
BREBAREZH® E=E TE&, SR5HE—MH.




>4, BN AR
N FH IR AR B3 N T 1K) EE IR
Z k2R (betatron), RERAEHEY
DI 11 1 I ) RENBREENPIEZ —, HEH
wmEE~. ERE @é@%mﬁ*&
ZRIEBE—-HETE, H f=50F1
5 A5 B 7 JF T ) FEL R PE T AR 2 [
FEAE AT AR S MR = ) BRAE

<t

_.

@%Eﬁﬁlﬁ 37, HEHEAN

G :L» if %FQJ% e L TFHEANRTE
=, bﬂ]f?ﬁ“lﬁ FE,3% BAE F T 8%
1, R EEVS A3 7 e B T I
A0 F R ER R
R RS — NN AR A

;mbr'




(Z15 ms) BT » B
miﬁﬁﬁgfzi%ﬁ

Ty B4 LA B3

FJ:, zAHSJ:JZISHTIE—'J Tk
sussmumnmn. gy C |2

101 ms, K e 1%&
S E [ 1 "ﬁ" (E?Cjw_c: ii;()_h
MITIRB IR E = A B
5 %Ea?gl)\ﬁnﬁ* ATSEN.

100 MeV R ZY B, 3% B N T 5% 1] %5 B, 53 2]
0.999 986 c. R, HETFHINENZEHEE, XHFRH]
T%&bnﬁ Ea?ﬁ[ﬁﬁmk- i E | ‘i .

2p1 m/gqB~3.6e-11



N ETFEMELSEY, SEEREERZD), CAMEST
BB, MRS AEER, BIEFHE LFBESRL
SETHIECENEMRABE EI'J—Zi’J' H—3. FE LR
FE2IBNFF LT mo*

evB; = = eRB; =mo, [1]
R d(mo)
=—eE,, [2
dt 18
— v . 2 '3'
cj')Em-dI HSB .dS mmpF 27R =-7R"— e

[Z]ﬁ[f%]ﬁf% d(mv)——oIB
T BB, FF W)Jil‘“%#: v=0, B=0,

& X
3

-

|l
B
Co|
drr
o
5
i
mm

|l

|
00|



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
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The Widerge equation
1 = 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

gereher S

Dissertation

o

RoM Widerlle, <k

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

Bild 11, Wirkungsweise des Strahlentransformators. Tog e restiin Pubsags 35 Sevenbar 1307

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 ams Arehlv for Elokrrotechnik

1928, Bd. XX1 Melr g
(Verlag von Juliss Springer, Berlin W

r

27 pages

Uber ein neues Prinzip zur Herstellung hoher Spannungen



The RF Linear Accelerator
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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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The Nobel Prize in Physics
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

A

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"



BREET: MR

20084E2H T A], HAEMZEFAE (Hosono)iRiEZE I BRIk mib &4

FRILaOFeAsHH - E R B N26 KB S B,
200

Hg-Ba-Ca-Cu-0 (k)
@

Hg-Ba-Ca-Cu-O c
Iﬁ adl WV Y >w—» Tl-Ba-Ca-Cu-0 @

(K) Bi-?\r:Ca-Cu-O LaFeAsoz
A
40 ’ki‘* == ‘ _4eaa-cu;oa-_M.9‘?{,__

Z Nb-Ge
La-Fe-P-O

Nb-Al-Ge Wi

Ba-Pb-B-O@ co ci5H 0 ¢ ©

1010 1930 1950 1970 1990 2010
R5E (D

Nb-Sn

Z



‘ﬂ%ﬁﬁm%miﬁ*imw,%%%¢
ﬁ@%ﬁ%—% BBk, 8 REFERE
%@%Mﬁmﬁmﬁﬁﬁ% ......

REH. BUSE. TR ER. 52
ARFRNOPEEF R BER TR
HPERFRAXZHRER

WM T EN B =F RN
J.mumaw,,s

{ZRXT)  ERE—SFEErEziasEI




http://www.10p.cas.cn/chaodao/cdxgsp/201401/t2014
0110 4021472.html



>6.2 IBHTENRN

56 YU E——i0 Jr 4R .

o 19334 yMeissnerfiOshsenfeld &8, #HS4E—
BB S, ANEGEER 2P HEER A4
o TR DL TR B H ST F—— B B a8 o

Oﬁﬁ%@ﬁﬂﬁm%§$¢,km~ﬁwﬁ%¢
WP 4o R i se 2 R SR, BP4B
8- AR A H B Dy Z iy B AR A

o JBRINBPL IR T BEG: ﬁ%@méTﬁm
BT, AN ERER T 2FRIAR
ggﬁfﬂi%mﬂﬁ%ﬁﬁﬁﬁ¢ﬂ4M§i




B SRR A4 ) X 51
oMk p=0 c—>0 j=0of =E=0

T SRR X VxE— o
MESERUATREEN o
T Ao

SEAR A HO PR o PT DAFREARGE 44 DLR AT DX
SR
BR MBIAA M (RERER) YU, MESHEFRT

R B B 1) A0 i B B D9 358 D A A T BEAS BB sl 20t
AREIm. &7 )




BAR L B A SE T
o SLW—: ERBIREH T ETE

B
Sh

HAE




L

KIS =
O e e R

T>T.
(a)

o HB:
ﬁ%%{

Y i S8 42

B K A HE B

bbbl |

I>T, T<T, T<T¢
(b) () " (d)

B8 SR R R A AT ) e A B Ay 4

&gim%lﬁﬁﬁ'ﬁﬁﬂﬁ}?ﬁ *, BEISE]




5 B )8 A R S B R B AR AR

o 19334 MeissnerfiOshsenfeldXy B Z83K T 44
(AR8) #T TR
HET<T, E8SFAENBBAMMUEEAZ, WHIEE
%i,FBO

W SRR KomsM S R E I, BIS5BAIR
s HIaR

W) R — P 7B R 2@ 451

NBSE, ERBEALRIAWMTER

;O/ e
Qz” . B,

snel

T>T " >T | T<T <7
T mc (J o mc EPUiE

(a)

BaH
>




Max PlanckZ&4

g

Fritz Walther Meissner
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SQUID (Superconducting Quantum
Interference Device)
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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 record-breaking magnet combines conventional and high-temperature
superconductors together to achieve the 32 tesla system. And it’s the first
superconducting magnet system available for researcher use to incorporate
YBCO, a high-temperature superconducting ceramic composed of yttrium,
barium, copper, and oxygen. That’s a big deal.

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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Superconductivity at 18 K in potassium-

doped Cgg

A. F. Hebard, M. ). Rosseinsky, R. C. Haddon, D. W. Murphy, 5. H. Glarum, T. T. M. Palstra, A. F.

Ramirez & A. R. Kortan

superﬂﬂ“d“cti’vity at  doit0.1038/35060020
. Download Citation
potassium-doped C,

A. F. Hebard, M. J. Rosseinsky, R. C. Haddon,
D. W. Murphy, 5. H. Glarum, T. T. M. Palstra,
A. P. Ramirez & A. R. Kortan

ATET Bell Laboratories, Murray Hill, New Jersey 07974-2070, USA

THE synthesis of macroscopic amounts of C,, and C,, (fullerenes)’
has stimulated a variety of studies on their chemical and physical
properties”~. We recently demonstrated that C, and C-, become
conductive when doped with alkali metals®. Here we describe
low-temperature studies of potassium-doped C,; both as films and
bulk samples, and demonstrate that this material becomes super-
conducting. Superconductivity is demonstrated by microwave,
resistivity and Meissner-effect measurements. Both polycrystalline
powders and thin-film samples were studied. A thin film showed a
resistance transition with an onset temperature of 16 K and essen-
tially zero resistance near S K. Bulk samples showed a well-defined
Meissner effect and magnetic-field-dependent microwave absorp-
tion beginning at 18 K. The onset of superconductivity at 18 K is
the highest yet observed for a molecular superconductor.
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FIG. 2 Temperature dependence of the electrical resistivity of a 950-A-thick
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