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The only experimental work ever published by Albert Einstein was
carried out in 1915 in collaboration with Wander Johannes de
Haas, who was the son-in-law of H. A. Lorentz.

Einstein had long contemplated Ampere's conjecture in 1820 that
magnetism is caused by circulation of electric charge.

This Demonstration describes a technologically updated version of the original
Einstein—de Haas experiment. A cylindrical soft-iron magnet is supported by a
thin quartz fiber attached to a mirror. The magnet is suspended within a solenoid
connected to a reversible DC power source. The current is large enough to create
a magnetic field strong enough to saturate the cylinder's magnetization in either
direction. If Ampere was right, this should create an angular displacement of the
magnet, which can be detected by deflection of a laser beam directed at the
rotating mirror.
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Diamagnetism, to a greater or lesser
degree, is a property of all materials and
always makes a weak contribution to the
material's response to a magnetic field.

Notable diamagnetic materials! , T =
A live frog levitates inside a 32 mm

- - - (1.26 in) diameter vertical bore of a
Material ¥ Xv [" 10 ] il Bitter solenocid in a magnetic field of

5 about 16 teslas at the Nijmegen High
I SUDEFCDHGUCtDr -10 Field Magnet Laboratory.[®]

' - dB
R R i The minimum criterion for diamagnetic levitation is B? = Mg P E where:
z X

Bismuth -16.6 | | B
» x is the magnetic susceptibility
Mercury -29 « p is the density of the material
Silver 26 + g is the local gravitational acceleration (-9.8 m/s< on Earth)
i » iy is the permeability of free space
Carbon (diamond) | —-2.1 « B is the magnetic field
dB
Lead 18 . is the rate of change of the magnetic field along the vertical axis.
Z
Carbon (graphite) | -1.6 Assuming ideal conditions along the z-direction of solenoid magnet:
dB
Copper -1.0 « Water levitates at Bd._ ~ 1400 T* /m
z
Water —-0.91

dB
« Graphite levitates at Bd_ 2 375 T* /m.
2



MA: Flying Frog

The 2000 Ig Nobel Prize Winners

The 2000 Iz Nobel Prizes were awarded on Thursday night, October Sth, 2000 at the 10th First Annual Ig
Nobel Prize Ceremony, at Harvard's Sanders Theatre. The ceremorny was webcast live. You can waitch the

video ™ on our vouTube Channel.

PSYCHOLOGY: David Dunning of Cornell Universitv and Justin Kruger of the Universitv of Illinois,
for their modest report, "Unskilled and Unaware of It: How Difficulties in Recognizing One's Own
Incompetence Lead to Inflated Self-Assessments." [Published in the Journal of Personality and Social
Psvchologv, vol. 77, no. 6, December 1999 pp. 1121-34]

LITERATURE: Jasmuheen (formerlv known as Ellen Greve) of Australia, first ladv of Breatharianism,
for her book "Living on Light." which explains ¥ that although some people do eat food, they don't
ever really need to.

BIOLOGY: Fichard Wassersug of Dalhousie Untversity, for his first-hand report, "On the Comparative
Palatability of Some Dry-Season Tadpoles from Costa Rica." [Published m The American Midland
Naturalist, vol. 86, no_ 1, Tuly 1971, pp. 101-9]

PHYSICS: Andre Geim of the University of Nymegen (the Netherlands) and Sir Michael Berry of
Bristol University (UK), for using magnets to levitate a frog. [REFERENCE: "Of Flyving Frogs and
Levitrons" by M.V, Berry and A K. Geim, European Journal of Phvsics, v. 18, 1997, p. 307-13 ]
[REFERENCE: VIDEQ]

NOTE: Ten vears later, in 2010, Andre Getm won a Nobel Prize in physics (for research on another
subject).

CHEMISTRY: Donatella Marazziti, Alessandra Rossi, and Giovannt B. Caszano of the University of
Piza, and Hagop 5. Alkuskal of the University of California (San Diego), for their discovery that,
biochemically, romantic love mav be indistingushable from having severe obsessive-compulsive






The Nobel Prize in Physics
2010

Graphene

Photo: U. Montan Photo: U. Montan
Andre Geim Konstantin Novoselov
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 2010 was awarded jointly to Andre Geim
and Konstantin Novoselov “for groundbreaking experiments
regarding the two-dimensional material graphene”



SRR R

M5HARLT
HMEHRAFIEL

SHER R,

EZ2HA

FREAE R AR,

R

=

KRR
A AT LASR AT —

#gﬁwﬁ%%%ﬂﬁﬁfﬁ%, HENMNHARER, MREH K
BRI

SERHE, g >>1,

YR, IMEHTLH
x:

IRARR, A

IR RGN R F

R

HPEFN102~109 LA B, —fk

i

10 P R AR

51



>2.4 BRRER m]

2RHE 7 (ferromagnetic substance) c__S
7& AR N IRR B — KRR IR SR R R B .
AL FILRT, SRR, 8. |4 _

%%U&%__%%H'J%L . ekSFHET
%&@éw SR RS mmAﬁn%m%
/(Y —%A@Fﬂ%ﬁeﬁﬁi(femte)% 5 ) 5 A [5) ) A2
TR R B A B0 FREA ATV 5 IR
ANERI2, ERERET, HETFRNMNF=ERAZEREL
1’E , 1¥AH Bﬁ?m%ﬁaﬂiﬁ%ﬂwﬂxrﬁl &l T 4+
ﬁu_zshm—%it M AE SRR R BB — R 5 A BT kL R
HIPERR . e TERAY 37 N i SRR b T R4 I
RES, J:‘H BB, B (EiM)5e R 2218 HH in (] 4
OARY), RE&T—B SR MKEREABB)ZE,

_T




YEHEBFRECR), BE M}
MHR KB (BRM)ZHi#E T S

HIRI(CSEY). MKBRHBIHLA . *
BAL I BRI HIZ20S, FRH M.
A

MAEMAIR, WARKA !
R PR AL R
(saturation magnetization)F
VLA SR DL TR
mIREB?A, ZHHF
TGN, o BEIGE 1
FFaEREm, EERHEKNE 5
’%EMEJZ//" w FRELS

B4 5% (initial permeability), ©

aof

53



| 4
Mm |-

i

0
TN Y= SN s

A E s, E‘Bﬁﬁj ;@@ﬁﬁLB ZJE, W
/J\§'J$ NIBIHAMEZ /DN EIF, TRRE

B, » ZBIREMNFRBBNGRE; TS H

SREEAE , BROVT SRS
N TEB o NEIF, AT

BAEHZHTIR
AF—EWE

VAN

E(remanent magnetization).

I— R IEES FRAFT ]



o i [ %

O Bg: FIRMEREPLTR

o He: Bt o

o = bR EF, MAIBH
AL EREETHIRE, X
—PRHR A RS, LR i
25 MU Tkt 8k 1 28

o P201

Ny

b

@x
9}
o\



i e it v

O BERMRAERBMIER T, REMAL. HTRHF
BN, BEARERERINHANE, XMIBEHRR
R B AR FE o

o AIDAER: B—HE R ER T AEEY “ER”
RFAE— AR S REAL R P8 SRR o R B B
R PR R A

o BB, R TEmBUEKR, HFEREK;
O R R, HhR T mBURR/DN, IFEE/N
o YEBH B EEHBURN B3l (DUE)



../../../../教学资源/newcai0311/cais/03.Electromagnetism/10.MicroscopicMechanismofMagnetization

2. S&kHk IR ; - I

O E ﬁm wz ' H TR eSS ETEE

AP E LIRSk BT R

B . FEBA ISR SAE T SRR

“gﬂé%_‘ E-L? ﬁﬁﬁ
1 HL - H el 4R W]

PAFENVEREIN “H RS HEFEEK, BR—M 1

“HRBAX” — 5

H S mAR B i R A <0 5 e

LT Z [

FAEE—

ZHAEH (—MREFRN) , R BREFRE P Tk

FERTAR B AR EAPRES
B % BB S AR R R

R IR /NI OR (10-12~1078) m3



R Y

g

3

o

K

=

o 48

N

.

17\
Y2

AN

N

N

/,

\\\#77

WY
T
)

&ﬁﬂsﬁi

O a: www

o b: BEEE H@‘Iﬁﬁ@l‘ﬁ&—OA&
o C: AR HIA——ABEE

o d: BB F:sh—BCE
oe: BETHMMHB—CSE ©

HEIMESL I e, SR N 228 AN B ) B

AR A

_— —

w1h 3 w13z
C d

Mg Pk S B JFOR R 25

SH M




a el (L=8%HrK) ; b E&EBE (L=75%CK) ; c BB
B JUF SRR REBE M), HPa. b ABaBkE M AR LAY
WEBESE 1), LAGMIEER; c AR R ERHIBE &1

o -7 LRt SES

HENEEAEN—EE SRR S ERER, &
A NGRS Sigk iy i B 1043K, SRy LR 89K
SRRN A= Bl & BLAFHE S

Rt g B St ite—— MR B T HHBR

{BOMR}& BT ZRR ESHRR EZH, —BH0.1—
nm




RUO: BN TG T A 5

T ()
B 18 | Neodyminm—ARISET (K FEmE )

wmREEEEE, 1851024°C, EET 0045 /B42, Bl . fheEmEsiiEtEEr—, BETSPeHMETE, St
SN TESskREIERE, kPG RARE. 1B e o O e n LB T iR A S TE e P e
E. fiNd): EREEETEINYE, RN EEmE, PR LRIEEE (s, TR EEERERE, HBX
HEHLImA.

60



T SR A ) RS /N B A R R B

o BLRTREREATRI A TR A R B SRR LAY, T
AW BTSN, BABERY I AR R ALK
RyE, Hlimek (Fe) BIBRIEHURL™ M B B 1 Ik5 5
HR28nm, &4(Co)k240nm.,

o WT NI BLM, HOXERAFIR RS2,
e ORI, 1 DL s 8 N i
o 5 RAHPICRRERAI , SRR SRR 2 235
BEE, S80S
REREVER AR : 3% 1 3 I 0 Ack B 3 4 8 0 s ek OB 1) B 43
BAER B P T B — PR BN YR, I i ek




>2.6 HEMEEM BRI R KHEMNE

BA BA
BB 7
B JTH 71N
@ff% Q%E }}" J'/ >
REREIRFE/D o
BRIR R U

@QE&L\L@%%B

Ny ﬁ%;"iﬁ@é%%’%ﬁ%ﬁ@iﬁ, Wi e SE R, A s

EEHT®RE;
ﬁm;@ﬁ&%@iﬁ EA T8
WK

62



HH
Gk & anry| 4T i
RS 1x10%~2x105 | 4.0 2.15 | 770
R (EL) | 4.5x102 ~ 8x10%3| 4.8 1.97 | 690
WEE4 | 8x103~10° 4.0 1.0 | 580
B EES | 104~ 108 0. 32 0.8 | 400
HEPrEE &R | 300~5000 16 0.3 | >120
PR E 5~120 32 0.35 | >300

63




“~

2]

SR AA A ch(’ BRj(o

~N104~10% A/m;

R AE =i R E PN
Jﬁi%%iﬁ, 13 RE DR 7o Bk

o
A

RIE

i
)

=R R A B TR R g AL
TR R EEER R

A

HC:

P
E

BEH
7Sl

Z/ —

IR B N7K BEAE (permanent

magnet). HE. ZHFE BT HZH

S EAFREAR. FeRlR, %__ﬂ(%ﬁﬂ!ﬁr%ﬁiﬁﬂﬂ%m
) /l%ﬁﬁmmfﬁiﬂ V ﬁbj{j{ ZQ x-‘j‘?%l}\
. WA, EFEHAE %%ﬁ—‘%ﬁﬂ? P(J%E@éﬁﬂ (T
B , BEAE R FHMREZ—, THE “3812” It

% BABmI SRS BN ) B AR, A] ,1’5%)?3

5

REARE.




fEE 15 BRIk, ZMEtEME B
EF‘:F s R EARPIRE  ZIME
|A
E%?Zwﬂi Sgﬁﬁﬁﬁﬂéﬁfﬂg)\
Hi%&. FiassE 2R K
ﬁ* IR B, Bk
ﬂ”ﬁﬁaiﬁ'\ )
Bisk: BT %%Ej Iiéé%%
Hﬁv%ﬁﬁ@%
juy el Bf@%@@hﬂiﬁ"lﬁm _ B,
Eﬁ%%ﬂ%jﬂfﬂﬁ = |
BEiC %

IR AR, M7, R 52

):I[E‘l
=




RETETh RER B

s FAAA A U RS A S A )

T R A A 1 R 2 SO R o b e B

B3
WL R,

PEA R

pip VI UME 2 &R BEE R AR, IMIARKN

R e FEL 20N *ﬁ}wmﬁﬂjﬂfﬁﬁ SHATEHMR) ;
fi 8 FHAT B (MR): AR/R ~ 2% — 6%
ERGFEFESN (RIFRGMR) :  AR/RIEZE]-50%
1 5 o i FEL A 36 AR/R ~10° ~10°
/N EALE) B R B RO R L . PSR
MR BfE AP IRBEEMNHA.

AR 1
BEE A FR R mmptE, NAEFEBARRKRsH




The Nobel Prize in Physics
2007

Photo: U. Montan Photo: U. Montan
Albert Fert Peter Grunberg
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 2007 was awarded jointly to Albert Fert
and Peter Grunberg "for the discovery of Giant Magnetoresistance”
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