@ A. 5. _Sok (oaoues) résrecsld bol WS vewdyier virsgalata

1.5.4, A W oprvator @< ax alapok{lgaueny

Kassailus  waechauilean s
el T W e e A e, N R, Ny
= N
ﬁ_\r( ‘p‘; -S : (u\npmeuugiséqek)

L=

A qu'\‘.kou\ 'S.‘:%%Ué\'“j:

H-% P ke +‘_%i = -
_L=\ PAYS YT &,V 2 L;é WTQQ\T{'VJ
LS _Y ]
eleltvounoly
ora bl Whleson—
Kuautvmunee e milco hatds (Culoub)
R i B P
A A ~ ~ A, 7o N
(ll. f-\!iq\a\-\&:) tx\. l.\}"_tQ:I'. ) Px‘-‘ i P%\- : P{L }L:{
v v
Xt Hae
A 3)(,;
N L N N
e - Ty —
=RE e 0] wme, (WY
At = eh o R =
g_xll g‘j? : ‘a_;} (spim-palya  Wslasuwhotkast

e\lhomy aqolyvie )

(HLAK.\’O\MH\\ A vewaview E)&S}Q\Ae-;cj\‘q'jo\

HY =B %Y — M Msvan Ty ) =5 YL LR Y e A
—
A wac\o\odec\ WA ot @ \aa q-‘&‘\\\m'\'\o.cj U\Qﬁ\lu\,\ {ot:\m-}u'lv\i

KorelTESEW  LWellawal,
L

eqy-~ velrecslece Wt eliked

A Ak d\\qunki'ﬁ%quéu\j flel Larlaluaa,

2
I'Y (?1 !?1“‘3' s VN)\ qu, ONLCNL .o blUN

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszeék



@ 4.5.2 A HARTREE \Woreldeés et 0x SCE wodNew

Pelda wiodtetl

v He atowd (222 N=2)

Csall o palya-allapotshhal  foglallozunl
A Spib\_\oé\u]c\ Lolesduhatany e\hauyagolivl .
A £+ s E_)'
H = [‘— Y Q‘ +-Uf_(r1)] + L_}-T"‘ ﬁl*- UL(V‘J] -+ ———
L‘I'T‘('o \e-vy )
f i — -3
9. EL \co l(gﬂﬁ\h\-’\o{.\;d S
k\l’viq Y‘\ = W(.vll)
X YT
= C’lu (. . M:U\CS.(;L«\AG.'EG‘-S. Untwntes Q-\“-t{"“"‘"re“d\%q“w
H ol How am&vc\.‘c_uu—m)
A {a\odet :

\:\ A (% ‘Fl\ = E 'i (v \E,_) —3 uaeqolddla  Wogyun Eu\a\jq\\;\{—
Durve. loaxeliley - Ay ole\tvrouwol

Wor oMt lislesdumMat sz k
e\ha Wy eng UHIBUL\

i Wl e d

He % (v %) = Eo ¥ i)

Stepavalleds  Wnegoldal

jelolest  wnagallayoclay

Sk )
p
axr dllapetis cﬁuél-u&
aouortkd)a

iy e
N o elaldvow  arcuosi ks

Adodil o Wo vetleqy (I-{'\o\.d.&{‘ :h'ilb\ku:l:dxm)

P{i B, wcamﬁ Y. (@)
LV

=gy 'L\’;_(F«\ kel {lgqetlaw
agyanlet |
= j}-— A, + \J(_U’ﬂ] '\\’é ﬁ'-;_\ = Ec.g 'U(’é (U".L\ Maodewmatilad alalkjvl
\\/ Ll powkoyam  Lgyauwolyaw,
2 Y
[‘E JANE S UQLF\ 1 AJ\’ (F\ = i AJ( (\’) Ha*k\;\xq{;hc\iltxcﬁ e
b elwivalews  <qy eyyeleNel
Hiqo\o\dﬂoh‘.
fs Iqﬂé Ax u\q.q’)a]“a“q* -
=l K Y (® TR = Y @)Y (/)
" it W E = 2¢,
alapallayot — 1

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszék



) S e

Wegoldandd @ C‘- el b)) = E4 W)
E={v@ER\HI%EREY) = B
\orelike s ¢ ~
Y ER) 2 YTER) = @) %) (@)
g - EEmH|TEmd) = Buan

‘_._..—-.v———i
2

'l“-q"Q\A .

- = =
[— ;__u;- A+ “c_ Cey) + U1 (.?1\} L?L () = E{' (Pi. (V"\ (Sokalt

~ LY ﬂ.‘.LQ.\g
Y " =2 = eqy awl
[__2_.“: Ay b Ve lo) % W, (m] PE) =2, ¢ )

c\“‘l:t elelbrouwole  LSxol Wslesowhakdyt
Vesai Q-L'Iaxo_\uéé\q% 1) Sayelembe .
AP

HApThE E 'Bauc.ﬁ'lcx)cc\ o u\“a\“l\ht\—\é uolk

T
i
U, (%) = J = M‘*Liﬂl oV,
YAT €, \\'1—‘(1\

©0o
-L . L 5 [ ‘ hh Y
g = o [ S s s e R e b

Ndschiik  Leldt

L 7] 1 b
[_;;M\JQWXJ___ by @ W] p @ = E g @)

Yre, IFa Vo |

ay B e .m‘aml.w-m - £ 9 @)
[—z-——-wazwi,_(rﬂ +§ WTEQ\E—FIE\LP" | W, ) 4

Csokolk  iuwkeqro-diffevencial  eqyeniel  veudwaw,

SCF (Self Comsisled Fleldh) weqodasokat evesiule .

Meqolaldt  asdsiave = ilevads (Mew kouvevgdl —» Sokstion “E“)

(o) (o)
o WRY  — § (@)

L !
4: LP& (T‘L)u‘ — L?\. (?‘.\L\
v b b -
ﬁ?d» Ry — LP,: (%)

‘L © ‘U\) = (w44
LA\ SCE ha | = RPJ
: . Wy A~ Qs
i Ty,

Y

0y

FIZIKA IIT - Kvantummechanika - OROSZ L. Fizika Tanszék



@ Fil’cu\d‘om\ v N odb eleldvoubol  allo  reudsaer  esekew
\MJ\JWW‘.

N 2
2
B ; ) e e - __ -
SRR N ey Q. ()] dw AR = £, (7
L r RV ¥ > Z{ L""WEU\F:‘."'?A\ l PR \ ] lPL(- ‘3 g‘\. L{JL( “)
({ %) :
: 3 (A=123 4 ... N)
AL .
B o N db  csetolk
Z._ Uj (%) egqawlekbs| &6
Xt Veudiier ¥
—
i BanNYyoLv LT "
i« e
KorelltTec
= LL (F\.) \M\kol&u\ Q.\Q_L{VQ\AV(‘.\ \PB‘_&J‘\)\ aw

Yajamolyom  alad  Lifejeneg

iq\g csale  =qyetlaen 2qyeulat waavocht L\Jo.l{:‘_i&.bo.u\ N b lelfevens
Qa‘g'j-‘-\)\’\-‘\-!\-'.‘.\ QC-!\‘{“IQ{';:\«\«. VoL,

L =
[- — A F N 0+ UF) 1 P () =€, @, (¥)

FAVEN
_—
=V () (U-‘-'\. Wigdell  potawcial e i) -‘L’..oﬁ o lkoielites
Josage !
N R )
& 1TV

—Pel‘lo'lo. (Q sailaveliesditikdban.  Wasvruwalk qqxjy-\tert} »‘i\uw\oolﬁ\\)

AP

Uk .3 alelkvoa

u (%)
M N .
N db (Vegyéevhel) elaltvounbol VO T 4 W (R ‘.
o\ o Vewdwiewv Z__ 0 j\ Z i ) u (%)
= % . L
ax {ouwkavagele o kokby pokewcial
Weokdsen 2\elhvaia, duboy
Wwakdya, \L
SOHNERTELY)
lauiuagdall

FIZIKA IIT - Kvantummechanika - OROSZ L. Fizika Tanszék



@ A5 % S ATENE 9ty

f ’z, N db  acaouos veésmecskebal alld veudiizrv
-g_‘i L o A Veudwnev ewevgidje
R o
) & H=€g
LY

(1234, .. N)
M
H

% am ey "
A résiecskél. NEM WOLONRORTETHETOWK HEG @

Bl e @(__-a_-_?i...)\
@L?x%) :Q@L...?{i...?t...} = c.c.(—P(_,_Y;-..E},___)

2

TeWak

U dv (dlalsuositva t)

-4 {Qlas 5\91\«'\\; véitecslel, — {fevumiouol, — ‘-Fe‘ar\i ~DikAcC sttt
C ik 2qest Spiuw Fesiecslel — borsuol  — ROSE-EINSTEIN  Siot.

ll(:a\l&k‘h.(_:} Wéb\ QL
AR Y e

1o Fermiouvendnier (ol N=g  elelibuonol, 5228 )

Q) 5 @) - Eyd my b @I, G =-P (%, %)
Wit e

b, 1 ¢, 4, b, (8% Tex men 39)
: T
'\.‘1 @l@ :‘} XS
: e |
N @K”m:‘ﬁ“[Qm“dpzﬁl“%‘*ﬂqﬂtm} :
CHON ) 2
T R EXOREAE

Z | ¢y &)

AltalauosiLas, l

EARONCA N O A
B (R BBzt |25 A o ) e
4y Vg AN =VFJT .: :_
G e
% e f

(=1)
Telak 1 csal eqy Vvestecslie lelat Yagyanathan o spin-palye  allagstbac ,

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszék



@ 28 e | phe N

P 7y = %Lx,I =GP &) * §,EP & = %(?}‘l?»\)

\WMW
("a. ley nER 3o ')

d’A 'Cbl d)‘ :ﬂpq

&o| ! =
i : ® ®, %) :V—‘; [d} ®O, Lxx)wudp(mcb 1
@ E@ f
L‘p* :¢L i T:E LEWET ax olabbl  is ‘.M
ST B swhe-fom

Tewat  2gyuel tobb  véstecshe is kel  Ugyauabbaw o spik-palye,
aVNopothe

U Meolduesitas

Pr%,.. %) ¢ O (b, & .. P, 7))

Fermisu ey bownu  vewdsiew dlapallopotaiuel, ax oiStelasownlitara -

AR [ A (B E R S e e W=
Wi i I i e L] LT
I | ||+
EF — a9 a0 @80 .]l ®,0
! 1 1 | 1 1
U T I I
&y —-o:- .II. .:c .:o ’ =
£, -—]o:o
Mapallopoet {T:Q} I\'.o.quc'd\cmql-, (T=0)
Ayl y
qevyesaxrtes evjesyiis
{ §

ELTEQRS MALROSY LoPikis VISELILE DES —s NERESSEL  elleusviz ety |

"

Nagysrduad Vvedtecske  esekew (N« 6-10
l StokisaAilus wadsaevele lellauell —> KUAMTUMSTATIQTIVA L

FIZIKA IIT - Kvantummechanika - OROSZ L. Fizika Tanszeék



4.5. % KUQ“*“MS{Q’(L‘%&‘\LE\\(‘

boxowole
N Mo vésrecalebal alld veunodttaew

LRvvaiowol,

DTy Ty By Xy ) = 2 D iRl Gyl Ty X )
Eqy-vesaecsle Ldrelides

— — A "
DREFy - Riyoe- Ry ) € G O (fraded- - ¢ 60)

= —Y
Qqy-vésrecshe o\lapolale

N4 —= stotinabial wddsarvel .

FERMI —DIRAC ROSE— EINSTEIN

{
.'
j = U T v » ad
. DR O dy e |oa =Pl L M
’ | '. ® C{ w
J 51 —0:0 d4 Wy ! Ei o |* 3 K
|
|
Tevuan i auai et d\l&\ﬁq"c —> \malve dlapet ¢ g-h““‘\hx\-” Ay i E
(™) N {

Watlivo aWapet
SR i
Levimodinaumi ai  Veald Sty 'S'ng, s W

o\.L \‘

C];l- (3:‘ = TET Wl (ds vt (F-0)

K/ ("'\11“1,\?\.3‘-“ WG } =

ditng-4)) ditni )
L]T ( \.J'v\\ }Uj H = ( (B‘E.)
. W @EDt 0 Wil gl

HQT:Q\,&{Q*; leouvabinmatovrikai  agctel ;
di
F-v)  EerEm (&)

AARAR R R R A s NN S R

U’-‘"‘EB §Tn = l I. = [ L E o Waskgaklads lolal, €dwvaa : Ld{_‘ll)

/\W" T, Ry e R

roqaiketk  worqok - vagan el
Lal hatd Lo\ Lol

FIZIKA 1II - Kvantummechanika - OR0SZ L. Fizika Tanszék



Telad ek

W/ Ltﬂ“““""'“‘:“"‘) =EVWEURES felleve }hmﬁ % Z{ Wi =N

7

=N
! 2 T fu =€
! : i
Megoldal &
Telshales saehd eviel fadladat —> Lkaxdusdges saalsd eviell  Seladet
\-__—V-_—_J

LAGRANGE  (Wsdirer)

Wl otios ) = S=L. BaW = 5= LW

Z{ LHEE =3 =Ns _Z‘r“i =0 e\ Rt e LNl
gljzcm-\ze — E —Z §M =0
1

I (i o) =S SR Gy R (=~ €i)
i ‘ iy
lkesdhllb  WargUatdvoratd allamas k

(VW)  koxsuseges ((feletel welloli) sadse dvileld

9k . 3 o (P-4 SeN = 2 luw —A-pE =

FEE 2 taw - < (OB s — <P =
| N
i US:E} Vagy (¥-Db)
[
1 z g\Mc’\t.'_ * E H“*hnkd'L—\f\'L\.'. = lMV\L"_“\ (F-D)
E Q}&,\'\BU = 1 L
i 2 LRM (Airung) ! = A 'V\'\_".] - Z a S (B-€)
] 1 1

STIRLING  Wixelikes (Wmetemakilal i B X! = X G ~x Wa XA

(n>> A4 a\koldbon | L ng

2 1_ i) Bua felimnd) & di-ue) - i bang *-“1;3 P2 bedi !l (Fd)

bW 2
AR
Ph i— (di-w) U (di=uy) - mh«uﬂl * allawds (F-D)
L\ 2 b
(R-E)

-Z %\ (di.'H‘“L\ L"A Ld‘i_‘»\-"\i\ ‘*V\{_ -QJJ\ \.'\i.'l 4+ al\l avadg
1

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszek




(C{L‘“L) Wa
i~ — - - — e
[*Q"‘\ S & (=-0y
2 =
SE-QMUU (aiduy) Wi
1 X}- U Lo\ﬁml) + PR _h"\"i = ] (r-e)
L L *
Q.Mk%-—/\) (#-b)
= b = - e (ZE50)
M : W
‘(N\ g-"' +’1) Ul"E3
We
Tauwa b
Dl s )_ L =
Ing h‘("‘i” g ©
SU e R
| CE e
: A+ BT
Wi
di
Wy = Yy = o i(ia;mﬁ)
e Syeds M
A A A A A, Q\QS}\dg—ﬁ'\:’qolué\A\}
+4 FeEnm -bdinac
ol =) HAxweEL~ RoLTamany )
-4 RosE —ivsTeIN

N4 egeliny aldves VRV l-(\rd%-:-r\ﬁ\\y\ﬁuog W aelileave
L

= pas L
L
]

e .
4-------»

3

M- a-- -9

.

/

di (= deqenevddid aroa a Spin-pdlya dlapotol Sduae )

!}

3 (= e Mapstsivlsen ) = g (8)= dg. N ()
e ——
l palwa. aWayet 3'{..\-‘&22%

spivi allopekole Sidwao,

FIZIKA TII - Kvantummechanika - OROSZ | . Fizika Tanszék



@ Tednalk
lvawka\d Qunavgl asyiwkal

= U&vﬁ.%'\ﬁ-{,o\\g’mung _uevgiasiiuitele

e s n(Yat
& = &
wo= s d g ap) T miode =g d (Gap) et
4
WY = g (9 T
e P + 9

YS g Wa tdvordio
e e i PR

2 [y = E de\\o\u\dé)
L M8
E =ELT)—=->P=[£(T) :?(.E.\—"‘si () Lb\m Ea‘;p)
£
A —A-R & R =
£(5\= — Q = (£) = all. e T
ed+'1£+ 5 Shw i 'E e
4
e
A Weglhatavexave

ZWi=N — Jhmc\a zggmittﬁ,a\dz = N = gllaudd
L Nl

iSuneray  alt !

S “}L ( Mooua. lévatonr  pokewcidl —> wa:,exiuc\w'.ko\)
723 J
A= al\ awdd —BJA
Taldt _
A +4 FEARI -DinAc
£ (g1 = 5 d=4 o MAYWELL- RolT THANN
e LS d = BoLE - EINSTEIN
Peualdtedese  Lores  dbrdy
h
(R-) - ;
H-B) - . s
( Moy = GD) ——
e “%
4

Tﬁ A vésrecq el euevyic-

Skevindy  elosalgs v fﬁ\’é’“f]Q-

£~ A

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszek




A - kéwrior pokaucial  Ustgliokdvodso :

FEUH| —DinAC Skakisalikao.  eseléw i

— () L& mindanbovi  filai  vewsniavve jellawad |

Bose ~EINSTEIN

L i \T\_\

)
- .':‘r
(o ,/ X\ gaviesiies
N . }.,k (M= g B Ty k'\v’\i\lﬁ. L FeEwmy Q\,\sz_p“c.\)
' : e . 0
& Mg) = %L'L\. £ [‘[\T)
o0 00
TN
N = j nltel = J%LU'E (¢ =
o o
L ~— J
= N = dlaudd
z W
Y
te ()

stakinnhile, eseldy ¢

el Ay v

8 3(&') [Q maimctewliorvy  fivikad =
== je\\-&wﬂ:@]

T34

n ey

"

RE
%Lu-ﬂ ]

o0

RE .
J c}(ule (LT)dg = alauwels

L e

i
fn

ra

—

——a»).atT)

fBE 20 Ha pM g,

T—=>0

1

!

(
!r e e =
\';.T
T4<To
Vi

N = N, (M) + N%(_T) = aMawdy

}AE

1 39

i
1\ frii
€
q(Hat - A2

&

£5 ‘

MOBELL: A bolowpl. Skdw- e

[NeNm )

valkaai

FIZIKA III - Sziladrdtestfizika - ORDSZ L. Fizika Tanszek




A5.S, Boasuolbsl all§  rewdsaeyr

Ele\tvg Wcishggqc_,

Q\Jq,a.\wu.s "L('c:}ngﬂ_\« = KLASSTIKYS
Wullauwag e felldps  Wullawmole wizika
J )
FOTONOlC FoNONO L €&~ WANTUM
L —~ V4 Eixiva
Roronol,

Aispenaiss veddo

Gty
\_-V—__J
= by
) r B 7 [ 1 7 12
L e U:.i 4—‘.(;} +"'.-L._k)
Tww_ = c* _1%::- (_u; +w‘§ +“’-;—') ‘ Modys = (.\Ammmv\\_)

medussbv&se} (= d\\wo’cs‘é\-&m%)
VA e

T kevbeli  dMayeksvvlieg
polavindctole  Shdwae,

2 L
“x+“1+“1= L g —:,'[Ll‘
} X CLT\--L
Ml = ——id
%
a, O CE= R L dw = A-L w dw
Z c*fr- om




4,5.5.4. Fotougex
elekbvomdgueses — aldhulldwole — Wavdusole
wers (E,8) 4
ol W {velenwejl Wasclutol
4 dwaa
X c&tm‘) Aw = C’tp-\N(\n\c\L\J
——
T O
ppes . L% ]
Eqy W -‘ve_\z_\:u«ccd'\\\: Was dluy 2wRvglay Gt 2-AL
oy (i g WA= QA Ly mns
S l B, = Shw + (w=o2,00)
W 11}
Wullapauky  euwaveyy s ForoN = euagia odlag (Lumu&uu,-.)
" W
E“s‘j S8 -ﬂ-veh.ut\ntid;\:- Was chy s (NS (cu;ﬁ LoToNT  +tavkaluaay
A r A va gqluldw — ax Yoo 4\;&\«““(5'5\‘,“ wagy chsale  Skdwacy
At g ; dw -~ A \
E 3 s |0 ey aes W o FOTUWOM.  dwas
j¢ w3 ’® o jeefy | . el —_., S L‘Gn\-esu\ paas
| 3 s dug ebbew o mga\u\.\aw]" eunek o wasdutunall
o ax  wevgldjol
> 9 FoTowW wa Ly e
L=t (E h))+ w
RE BE
£ (£,7) e _E (w0, T) BOSE ~EINSTEIN  thabiviiile ( FeTomoll = botowol Wrdiaae
valkenil PREO o wellapenki auergidist e_\uu“u\«k)
A (wy= 2. -
% ) lw\ Ax (]S‘-;‘\*E\A.Q\tg\‘c.. .
= B RE
— I (L—\w\.v\uﬂ\a\w = j (hmj-%tw\i [uﬂ"\ Aw =
L= ] =]
) o0 (o]
E 12 M 3
0 2w = | hw . AL W - dw = L7 | glwydw
EE % o [REW. {78 _E‘w_u_i
(W) G g == ©
atoax X
; o TL
glwy= 2A g ~ 8wy ('.pLRNU“‘)
L o T —A Y
‘U' 'm*dw = 'Fe.“'txe-Le, I{e.s-%
PL (Wameviehledi)
i (wy "~ /’Uw t A Nw" 5\-'%‘:1“.‘\:630\ "
!
f /;; /
/ /
// wl /
// /
/,|‘ N
i | 1 — l."""'] -
] ]
W widw W owidw M

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszék



4.5:5.2. Fouounaax
A

1 wevev fol (walvesabspilmg evielavuben ‘_)

¥vg olnaas 1{6'&&3 — allalolld oy —5 Wad dusale

A
fes ‘,’ g lwd = dp- Nlw)
4 1‘ -
X AL m
| Atomi senverev
AL 'mv\%\‘wck\uq'u&
T ® & 8 % o @ * — 7 ivausyvevialig
L] L] L] L1 s 0 [ ] .L
L A
- - L] L]
e n & s E . s &/ ¥ N db alouwn — BN Si:a'onc\sr;ri'ﬂokb vewdisew
e s a6 8 s o TN LGlswbsars  rerngesd
e 5 o & & & @ W\ oot K\M-'aokug\ \<iexnil
Y, Wy (IS (beRYE)
3
5N=j%(\:-—)cxm = EHLz[koLe}.m = ‘SAL?' i.J...?_. — A= ‘iN
3 w2
L] (3] )}
w
Tewdk - IN—=" VcERGLE
C&&wx- { b
Q Woo W Wy

Luomto wavane e eualen
MM—MW\M\-

kvoaukaolay

Equ\ w -\-veh\;emt\'di\} Uas ddug  Ruevalajos |

s = A s + e s SR
nOda-“ Iy iy
willapoudl 2uaveia “FonoN = euevgia adag (Lveutonn)
AP P,
' % A3 W n
Ech s &"1\““\“&1\" Wroduy g L4 ("u‘) FonoNT Ltorialuaax
m .
; C&Lw)dm — i -?vekumccc:il.“ Wsolvtol,  Sxawa
AL : duwo
(e -
€ - L il 5 vie] > mlwdw (e FONONOK trdwae
& Ll s 0 (\_ e oe av‘us%)
WS dus T )
— cbben o wsdusban aunal. o s danal
£ =t wo Q4 FONON Ve (= Luevyrayc |
A
Ly} ('{hw) + 3w
£ SLLE e ‘? G T) RasE -~SIVsTEIN  Skalivaile o

(’FQNQMOR = bolowelh Oduna valdenill }"";Oj
o \«u\\f:\\pou.h tbwucl\n.-\u\ Q\it\“\.\ivk\\)

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszek



15.5.2. _Tououwgax

B . ;
r mevav fol (w olvosabdpilig evielavabew 1‘.')
T

rvgolmas koteq — dllgholld mol — was dusale

n G Gw)
{9 r! gl = dp- Nw)
L -
b 4 4y QL?\‘”L
2 | Atomi sxeuverey 1 g et
2 8 & & 8 o @ - — 7 tvauwnyvevialis
e 8 & a .e @ X
LS A
- L] L] [
e a o s 2 ¥ N b obown — 3N a‘tu\mdsd&&ehb vewdiaey
e 6 8 € ® & @ TN Lalswbore  vexgesd
e % o @ & & @ o\ owpet [\\N\-'uokus‘) \dhen
Y, L Wy (besYE)
3wy 3N
2 S L™ wy
° (s}
2
(¥}
. e w e W
Te\ . 3 =D
dwak C&Lw\: { Wy
O i/\ﬁ\. Lo > wb
Luoutswmune el e wiles
B e e~
'KNQ..M.%Q'\&.&‘.
Eq\ w *Ve\tht\xt{d;\} g chug {“ngtdio\ s
il = Aii’“‘“’ & e B (w=0423-.0)
Madell : "
wullopoukl @unaveia “FONQN = 3 euevgia adlay Uuubuﬂww»)
AP P S,
. A W
Eqy W fvelvencidjy  wedug N kekbf TonvoNT  tarkaluax
et % LY wdbalusole  Sxawe
%LW)Am S w -g\ra\wﬂ\hcxﬁlu
duwo
_A
” )
O L i seo — lwydw (e FoNonol “owe
R ¢ |s o \"' = ::: -
o - ostresan )
s dus T &
cbbetn & wsduthan aunell o WS diuale
Y . ™ ax tuevgidiat
§ =k 9 FoNoN voe
A
RE Lihw)Jr qHw
:2, (-i\Tﬁ‘r"«" £ (w T RosE —SIMATEIN  SYalinviiiue
(_"‘:QNQNQ\L = boxoweolh WOydwna valkenil }d\ D!

o wullapoukt euevqyalol Q\’:e\w&u\x'\)

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszék



A vewdsvew E:ssuuevg\'o‘.jo\ §

(~nY o0

RE
Egzj (b'“’) Wiwy du, = J (hw\ q Lwy i (W) dw
)

1

Wp
* w?’
*\W w;‘ Hw
Q R Q Q"‘-T —A
L v J
woadewaakiles . .Z'
oo =
e T = d
X = = —=  dX e wa
X, = bWy A)\hwb =\ O, ‘ Dy = DEBYE Wudvsillet
W1 1
B
‘_.F'
= T '-\- J(% A vewdiyeu L&\-',-.s. {Vt\:qé&’\)
B (‘«?) g ewevyiajes 9y ASqq o
> g =1 LWuerta e REL

L= qyew

T «<Q o%oA _g_?.
D T
3

R
3
3 T Y%
x & e N
=G SNL_T K——-} . J 5 Ax —> ElT)= ZRT( ) -

lﬂ\%’l\a\\j‘. WQU\\N.S\ o
e\ttéh

R=N\ 4=

;d\Q,g\:e ke Gb odataolt

Eeleie e | ¢
eDT_k] ” Q% PILS

20% ' AINY l?.‘.sg I A%50

FIZIKA III - Kvantummechanika - OR0SZ L. Fizika Tanszék



Stildvel  kestele -Lca.:\'l-«..gje_ (Wo\dvi$ L\SkQ\thi%&S)

T = 7S
P =
6 S
e[ hl -
wheall "ﬁaﬂ;@“ 1./ 1\
iankobisele aleWtvouwol
Ny b N =N, b
(RG\:G\%S) (SAARAD NoLEAS)
g=¢ 23
G o R
(@.'Lr.ﬁpow ki ) = (-i)_‘o\: oy L <E>g_ £y LA
LS =

pw

N vendne Sueisie § E= R, LS NG = LT (z+ 1) = RT3+

)

A So,i"wg (wq\dvig h%kn«pnc{%d&) %u'ﬁm\v\ﬂo\
D

—_— W= pdV Jg = JE + paV \au:o
wa =M IQ = oM N
{L.uu;'lw-l; e
Waetnyiséq ) AE = Mt = G, aF —

A Wassaihus  dorilad T Pl U

‘nes = T%-SQQK
e=arfzr) = q. = G+ \.hemrs. 08 ‘LR!

2 % DuloNG PETIT ’e‘éwé\a}

B lvenbiimechanibas  pesdefl ewd ¢
C\, = C“il. 7 c\.-e_ :
wr (1 hee T&O
P I — BD) [ \)1
G- -
VYL
IA _?EE—-—')’?“E (elwipow kicid kéhl) Ep=3RT LT*.:.‘:QDI
%
~ Ge_-b) Tu.@b
G = ¢, =3R-FO)S
1\ f" AT 2 C\, G n o o
W4 — — =

c sroboel elaltvowga
O > TR P
ve ™ \rc&s\.nns <.

k’:oa} T Lz")

MERES

Y

FIZIKA III - Kvantummechanika - OROSZ L. Fizika Tanszek



