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Lecture 2

Introduction to classical chaos. *Billiard® stadia.
Chaos in the H-atom.

Quantum properties of classically chaotic systems.
Energy level statistics.  Garton-Tompkins
oscitlations in the absorption spectra of chaotic
hydrogenic atoms. The role of periodic orbits.

Chaotic classical motion in a potential well with a
tilted magnetic field. Probing the corresponding
quantun energy level pattern using resonant
magnetotunnelling spectroscopy. Dramatic change
ol the quasi-periodic resonances in the current-
voltage characteristics with ilt angle.
Semiclassical analysis of the origin and evolution
of the resonant structure.  Links with the Garton-
Tompkins oscillations.

STADIUM  OF

BAP\RlEP\w

\

AAAAMENARAANAMARMAA AR

IALILLARRNRRRRRAARY
e
O
&
\
AUV EIVANAAR VAN AN

\\\\\\\\\\\\

\

BUNIMOVICH




BUNIMOVICH

OF

STADIUM

BUNITMOVICH

OF

STADIUM

BARRIER

\\W

FREE MOTION

////////////////////////////////////////////f///.r///fr

\)

ELASTIC SCATTERING




BUNIMOVICH

OF

STADIUM

BOUNCE S

0"

f)

g -

1

E:

L

il

DEFINING

HARACTLRISTL

-

A

EEE



BUNIMOVICH

OF

STADIUM

)

)|5\5

HEL
ELLE R (14 84




v g ey
rpresp PR Y
RN VPN f
-iﬂﬁ&d@é _ $119¥Q wHog
D140y 3

O
\

v it - I/.ll

B i
L1ISY0 NOY10124D LS S RN
5 Ao B Eiu\.dkx : .
2140193 ﬁﬁiaﬁ@@%%ﬁwﬂ

R O i o

< WNNNILNOY

d7314-9 HYIH N| WOLlV -



&

D et ey &y el
| %4%. u_.o_&nmissgﬁie@é.@a%qﬂs

(s, sl T v 5 (88 b)) SOT3AC ¥ NQ

..ﬁ%...uX\c
W - s

ke
LK gd ok

A 7\ 19,-C=9

NOILO|] 21400193
—. 471314 DILINIVI] HIOIH
V NI WOlY-H (77 93L12%3




NOILOW JI10VYHD
—. Q7314 DILINDVY HOIH

V. NI WOLlY-H (J7 d43LI2x]




i ~ECIN
N g y -i' %\i Lc_& v,
o lfé“i (3 gg'}@@} - S o
239 fi g a4 =" <«
o %% === :13 2
! 1 v = ~ >
1 2 2
w > — c Y
g’ ' z 2
w = = = >
@ 7 o ! : -~
; w N f(n
«
Lt 1 2 Cd-
! < S
2P z S N
S W g p ¥ - Ac
2N 2 4 = ~N == "‘“— ‘ L?-
{ =3- a "l'ii} =
. > i — —
— ' I S
L. N « 1 . |
O @ogiiiég € ' P
i P - ot
€ o T ‘ SPAA - = s <
5 o L9 I-; "'d)c_ ( DL@M g0
A ~H o\ ™ bl —
cZogS S S S N i ﬁ S 5
L o o ' A > I d& ™ o L T S i < o
W L e o< % 4 - 20%‘/’5
] .’;ﬁl.s TN of ~ ud — @<t L
)



bS£T TES 194
(98b1) "V 13 NIVW >

voage g Ty
0=3 g T
B s vy LITOIA W YLIN

¥
T ,ﬂihw.(vi‘: h - E
e dg sy Y o AJS%MA AOA_ )
—eeRY. TYY T NAN (0)

AHYIAINT
NOIILYSINOY} O
o q TR T T L S Ty J11LOVHD Om?ﬁ

&%gaxﬁyf
gy e g v Ko e Qo

(,.-wo) ABiau3]
0 02 0l 0 0lL- 02— oy
— — } { L
i * * 50
b - - il
19b5 =Y a5 _ ;
: b=
U -
YrreAep _ _ } ‘W
W Yo 1e g
corpepr=o | o
g ) T e
iy & He S
jl 1v
~ Y
< L L . ) _J aldn oy
Jkﬂﬂwﬂuﬂq y ’ mﬁw«ﬂuﬂu\f:ojwu\mzua o o ok

o el T
(b9bl) “vc8 ‘YT C - )

SNOILYTITIINSD SNIMIWOL - NOLYYD

(



\\\Iv

el v S -
ey -g 4%&% Mﬂm& 119%0 S NIMIWOL

R T AR SR
ot By S ek T e = NOLWVYD

WYO4SNVYY | 31V NOS




LR R P

v ooy R

(6861)4991°T9 199 103> NIDLNIM

CAMTINIIIM¢
Y LS P  F

.

S LI TTL IR S v
.. e P _

. v
%

Q310X
31vls dQ3LOX3 | 9| | yo4 d_\7_

ar—

1314 - 9

N WYO04INN NI Woiwy -H




(» =Y )
3719V LS A TIVOIISSYTD

(= %) 21401434  AT1v¥dissyin

e e
. g oy e ﬁx&%z%mgff

izl Dd\ @llu.% uﬁ‘u\f Y o?..uos_. uw\
o e YT ma.‘xl\qmﬂ
SRl Y e A g g



EVEN WHEN HYDROGEN ATOM

IS CLassicaLLy CHAOTIC ,

QUANTUM ABSORPTION PEAKS

ARE OBSERVED & RELATE TO

UNsTABLE BUT PERIOD C

CLASSICAL ORBITS.

AMIDST A CHAOTIC SEA.

HOW DOES THIS RELATE TO
MAGNETOTUNNELLING IN
WIDE - WELL DOUBLE - BARRIER

STRUCTURES ?
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