{1;_!"5: 5'1\ 2\ 3\ 5\ 6



REEEAR

§ 1. WeAr R IREAL
§ 2. B FHHES R FIREAL LA
§ 3. AR5 A _ BRI R %A




§ 1. B&A R WIHEAL

>1.1 REME. WA R B
>1.2 FEACEEEE
>1.3 HiALER

>1.4 MRS EE R R AR
>1.5 WA B 255 PR B e 3




>1.1 BEHE. WA R Wik

fatE: PIRBIEA R

%%ﬁ%w

ﬁz&ﬁﬁ(magnetlc medium): ERE KITE

ﬁm&k

R i 3 I 0 R

SHITER:

It

3

IR

I‘ %K_LKTI
175 BT Ve B2

22—, BN R 2R s
R gh——RARBE —— BB R,
—RRIE L TR BRI .

YR -

, BT

R N iZ% =

RRETA,

—ﬁlﬁ%w TER R
mﬁ%ﬁﬁﬁéﬁ* B R e X R
SR I s

T s BEA - TR (R RRD

- IR T HIR A

5 RS B

VAR T IREME .




Witr, (magnetization) : FEAMEZKITER T, FER
WEMMERYR, TELEHMYE, WAL, B R

WACIE, =Tt MRS, AT B3R Bk 2 (Rl Rk 1) o3
o AFERE KV TN WA A R RN, B EAAE
RIREEE: X SYIR A AR R R B R B R

T BB H’thﬂ_ﬁ& BN “oF” MET
—HIEHRR, B HBAKEMEERE, B&H
@@%mlﬁlﬁﬁﬁﬁf§ﬂﬁﬁ 715 TR R R

%—ﬁ?ﬁé&%ﬁ EAESMERIZHIAE A T R BB B3R s

HerE N, STURKS T BFEHEFA
iy RMRKER, BTHRRI, FrE “9F” ZHEN
J5R OV 2 AR BTG .

5



BRI .-

YRR & oy FEUR TRIERET, BN E&NE— I E T4
I_JHT’%'?TWWL_Z% FEL A% I B i (spin) BA & T4 I

TEHHIERZS].

B e BB I ShER NE — € RIRERE, 7 AR TF/%
f) B HEREFE (spin magnetic moment) m MELIE L HE (orbital

magnetic moment) m,.

BT RIBGE R E T & BT BT 1 B ReRE N HUE

MBI RERN, AR TFRIE R, MFRo T e
(molecular magnetic moment), Hm ¥x~. 88— N9 T

SEERTT DL —ANE S B SRR R, BN TR

(molecular current).




NESTFHRRIBEL ML
TEAMNESTE T BSTHESIRR N E s

HAL T IR A THEFEREM:  Zm,; = 0;
T RFERI BT HES STk E W BRI RAL R 7




O BFESRTZIEES),
HAYERAES B e

O PUERRE

Argy 1 r Ars,mr
e ev e’
> l=—=—=
T 271 4xrze,mr
2
e I
= u =15 =
4\ me,m
/ AV ]
L=Fx(m¥)=L=rmv= Al RN U, = e -
2\ e, | 2m 2m
8
/




O MEET:

o e | r _(16x1077C)° 5.3x107 m
M= TE M 4 7(8.9x1072C? /(N -m*))(9.1x107 ke)

=02x107%4-m?

O BT HREE u BETETHY, AEZNEE:

O RF&HRTE5FFIHRAHE:

For proton: x, = 141x107°4-m” <<

For neutron: no charge, 1z, =0, & >0

L

L= 0527x10%Js s

4
u =8 _997x10%Am?

4 m
7, =elm Hs
= 4 =7,k
=yl y, =g factor = 2.0023




Z R HrE M- rS Er A s . B R R YR TR TR
BB B e

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”
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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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