_i- [deqle fz/ﬁcm’e_

ldeale L)M: Sia el Sr#«.g nidad — Vedselvidendtr  Telcken  suy  tof,

9(:;:1. Yousi ook ( Ac&.&.‘} : Damib g ik gk Uirband it hA-

wolts, | haun mwf | Lae Jeloacle Red - Ucdwdurrlw..q’ exiShoe. /)

I‘l"l Zbed T Nidcom- Sjﬂcmz.

N

Wir  lkackbn e Sphe  oaws N (ompaten [)  Joug 5=

iwa Hq,-,w‘ (1(“ 3 (ql(,u.u\. ¢ Zue - Vieay- S'.’/)k.q,) N

Das 5]_;1;,. Acar bé Z ¥ vl ie dtan  in dividuwdle J;Otk -/ﬁord«u«;««. N bl 12 [

Milo uovande . Day }uauk Mﬂ,w‘ifd‘t Hows en ¥ 5t
»

M = Mo Z o; ; o =4 . /,a-; HomesV &aon Spikr,

1'3'

Eis Zustand it V}dc«.m MQIM'MQA HHom e~ M/10 ) o4,

Zi (d/f‘m) J;a-;;)' 1‘ Unsd l! (”*n.) J;o,.:, ¢ 5
opd  als Helwo tus ool dedsh ; Lo hiabro turfound | vArel  ;q.

ol Ly et H ilvo 2eer benele LIVARIZ 2

Fur ol Ew,wc b L2
Es = MB | =/~ mu B = Hpd (T 6 | (neow )

_a_) AA?&AM {V’c“" (m.‘k.o u.'o;ucl. )

E ﬁ/.l U"‘V}P‘“\ N Mabworu dad (0(.4. ffq;-wb‘mmv) ﬂuF |

Ahlw 0(0 wo}é'M H;bou«-la‘nlo

Q(hpm) = (aww) INES TN




b tel. Studgunat  gith  Léc ol Wabndehlichbs  olr a0y liotne

H;lgo‘bwp‘ﬁ."((
= | 7
Wh S (M R)

= Coupt

Fér  dg. Miy&(wf Unen Ng)t.-n (8. o, ) FK’}" .

{o) = = (N (0,241 - N (0.=-1))

ln-n('l.&)
Wolt; N (e,21t1) di Al dee FHbolubde wf 6,221 (edud,

N(e, = 24) = D (N-1, mz1)
Und  dows | T i

<°’1> =

A'\A‘O’ Lk | Sids ‘("'M‘Z!{‘“%bw Aocchae, 4 Fir  olan  Produut e,0.

SL (v ) n—\l

9% | (W2 1) # L (N med) =2 A (M2 ) Nrp e g~ Ao Ry
(8',0,7 e < =
5L (N,wn) i S
mr =N
= N(wea)

Jle Vom(d,...,ﬁ«ku-, vos &, wd 2, it ol eree b(:fu‘«./f o

(‘19't> - <&PL0, Y

N—2d

e T Lo TTH™E
(-5 =

' §&M’_: bl.(_ .fpa:\o S-\-D( chwd‘m'rlu«y) PCG‘ (!) ,- %WM"“—- Mu-“n/

(o) (8, = <o,3)

n

olurd,  olde | N, M.'..qz..v E = o,



) Spoktun it Warmebad  (hanonisch )

Dl-‘vk opeater A

fk = ‘2 Wn M)(’” y
n

wir  wohlen als  Basiiuwbinde  [N>  die  waf Yl er J@h&ou[cjuwﬂun )
2=l 1o o .le0). Ec ot

4 — En/AT 1 Mab ot
Wp S 2, < R tep (T& ?:. V’)
3|2 N
1, = z exp s 2" = (2 )
k T K ' 1 )
. (e} T
wobes 11 e Cinfonels Summ e ey Jpllw Aar shectd
po B
21= Z- exp (L o-) = 2 cosh e

N
Beackie : Zk s (21) qu‘u» (‘Jr ULOWLHI‘W/&':. ; Aolats sirke

(dk  vnbernteiolbar ) Dbjende .

Dic  Wabwsbgindich keit W, = W

- [abdorisicet o )

- - Jo B
W. = 7R - il (=0
{] ;’1, Z, gk ( T )

Es W ks el b0t~
(g-.. o—J') = < 0-:) {0-‘.) /\ ((p;—(,.;)) (0-‘-‘{0)'5)> = 0 V I.¢J° .

Foo  Hilllout o Jil.iautuv gt .

oy = é— 2. 6 exp (%t p‘.) = 1 tank (’%f

ot = e me)y  1moy e e (F)]7

Far  olen ?ysawlopa. £ wy Grppe woe N J'p':w fres¥ .
: cllﬂ = 2 r

Aot 1 4 Ae IR .
L™y ™ <ed

/N reladve Sd.uaukw-j



c) Thetuo oy 1amit

s miiohameishin  Quewted AU wee  du | Evhople

i
- L ’\H'u.. ”_4».: ”—.-._“ :
S(E)= RG A(Nw) = —h ( AR AR A= )
: SE) i
myt E = ‘_M,“,B had N <&V
[T Mt omn  dU = TdS :
_d_s - 1 >0 D" o I' i Y
d€ T 1€Qa | fulspo | L, “Npeoh Npob - E
Expl.i\ﬂ”. e
RSP m i s E==s mONAT 1= Vs
T Fo® m zr.e . I = m/N 2.5 " s £ )
N,‘oB'

——

In der | hgue wisbe. ‘)‘,uq,w“d-'lﬂ U;li(rl sidy | puit WM ] |

- |+ = i
E ”,‘08 <a,> = ”/\‘8 1’“““' i .

[o ‘;kl‘ e\ h‘““«uy wit | olum ‘tu'luo haw, (7% df oA,

Oﬁca.c.: o mé‘;,t\'ot (wl S volt /// ey tol. Tl abroce

b 1 Lekatn, . dice  ededet , Aafl Aé'ﬂueuu;ot-}u Mirtewy  Stacler
bk ek _als | wisle Gnyphishe _hpob 5 R
i ¢ >

O +1 .. T -1 -0 T

s
L} ¥

] L
Bes ey s i verson |,
d

Umaehchef  haun  mas aus bthasnten, Bk vy L alidinn Pr 2 Niraws
gy s E nergie [2¢% L{/M‘u, Tt pd s a&f.wu,,

1S
Ag
.’ﬁ'- = -\-f} - e . A€/hT¥ t N3
Ny Wy

Berchunys pvooon spieth i Lo wed b6 Uosw pri s ypheninn it

‘ui“‘n/t‘«,,v Rell. .



Sy, =

TS

N ol sponi pite Werme fotyb

cn = T)

]
~
PN
S i
iR

D‘M C&D«{“\iu{bﬂ-'hh’u- H‘\X;;Mltlu. k)\\r-( als

_Jd«D"'H‘—'J— Aﬁém,.«t.ig ( Sctottly~ feat)

‘@C/'«'/L(Afu)f-’- D Q0 eapounn Helle VQL{% Aol |
h.,f,,.. Tewep. | ik Ghe W oles | Ewyr/l«o{{, }-05 )
der yuaobsatishe. /HM st lecalieashnd, Fu

o{.j,.. ibmo{,.m% ;Em pe speldibe.

) - W {"H (-25)

Rir o Hagihishing  gih

T _... gia R | }10!3
M < DB M/uo ‘ML -E'-',‘_

| !uitephhl-h'l ' f_: Np, o kT ((oxl\ et ) JI ’XI(T) '6"'0

D'L‘ | Mg l:u_,.rc. FK,/‘" Oein

U= =2 it =t
. U |F+ (§ "" - UP,,B:Ja..k_ uT\_

abu(!ﬁm\au o‘-‘vm A-o-,eamtg [ nntm

bl f;y,lom kul Ak |

ltT <</h,-j)

| |
|:.;r‘n#,:,3

Nplfyrl | Curﬁ{e;wl

= L M.g =:—N/\,03<0>

af N- Moccw —.r?.}mc_



Lt voy wn e L L, vv-%.. Zupfde o, % K wr'eq, ¢

ZK:
.| =

4 =SB
. Vou oleme,, /'cI((A

14 szl""
fop  oho
N .
(2,) (falls oke Tulehe, lobatisut, at.,
I Y Ukt dleoe sodd )
3"

Tnelivi dlmetle,

H
Dic Wakrsdunb chiat 2k erlo(w. i Begfand L prete.

iyt alho ¢

A - &/ kT u : n
E A ( W\h“, - Va"e\t“ﬂa )
1

Rals | o' Teilden  Unwndes Scheidbar | sinol |, gich

3

JQu- l(qnm i an
Z G =

Diew kann  waq

v &L

andk ek Graplasaisiles Eramble beticchiten, -

'-:‘.e_“l"‘/“r (;_JN > | e (g1 C.ﬁt/tu‘)

z (M

shreltn | s Vuwo‘.otu..J et Burdrungr 2bile.  n)

oles Ein beltthay wiveans ¢ :

. =

Dareaws (XIH Jid,

(y.;): Z n;
LN

<n; Y =

2 o = Zowi(&-p) /AT
z Z o _’1___ e : /"‘)/

“ =0 nzzo

L
0on ...

ol  aifeic dew-.’mzd.l/ ey  Nivewmy,, Uk, -

z: N i l';=° nn'r
T
L7 W Vakesd.. ,dap Mestan ¢
l wit n; Teldw, Ookd 13t
- (&=p) flT Mikor  Bordunypralt  ofor Eadeilelun -
(A

Victaus tn olee  BolRaann ~ g"“i’k“

(M&nckuql [ NN il BoCkmnnn - V“MH“

%amk)



42, Quantenostilafori

Wit dhadfe, e f?ku aw N ide Hede, . %Mﬁ—hf“wﬁa%
(wnke soridbnmg ) cindimonsonalen  daruonisde. Ok, | Dic
\ . 5 d
Ereegiv Giguveke  Ghn Os3iladen S
= tw (n "‘i’ )
Die  Syptaunmibdede  sid g le. | dira [#gpey 0> o Dic
(ipmm/‘ Qg 154 E = ;2_-1 Ea; . Dawmit  fablerisied  ofud

Canlad 5 samme F“:r i hahonsshen Eviaubte :

N '
2K_ =L (Ll ; ] ~hwAr
T L 1 - RC!LL ko&vtw‘ftﬁ da G ‘<1

Fir it Chiclan O35y lUades 94 1 /
< EwWT
2 = — hu/ur __g..,/&r)n e = —
ERN)HP (e = TLoem = i
nso 6T
tw

Hock b pecatas u.hn'cuc.j =l AL <]
e 1 fhwit ¥ /toly
T (1 g (kr) 2 1 (E] _f'")

b Mamirdan  Linen  ( formel & =20 cahe kep 32.) | [t

A

21.(‘.] = hT/tg). (‘t(wudu Liwpy = HOMMWM!)

Thetwo dgudn il
~tuAT

—

F(r) ~ — ki @ 2, = NeT L (1-¢

z
- _.GF = -~ £au /LT /“:u/hT
S(T) 5r = Nk { L. (l ¢ ) + th/ur-,,}
= Nk 4 %‘:) kT %7 fw
{ N B o —8oAT T ety
KT



tw NEtw
= = + 7T - S —_———
{unese Enugic U F+T5s N T + Twoner

T 1

I\

1 1
Ntw ( i 3 e Cnu/“?-1 )
(p\) = mites 2alt OSti“WJrq..k.‘
(P,, Qniutb')

(A“‘unxkv . U= <E7 = Z g, e = ~-= L2

N
kA
Die mlhn_ Mw <h> = (‘tdﬂu‘_’)"‘l ist ‘k_u.((, oAce
Bose - Gimslein - Vuk'h‘% far Syt | ohus Tdtddpinuu(wth.?.

Fir | o URmk\p;eilu ek

Os ou A<y o\ i—to
C T a7 1= Ntw ST = Nk (:Z;‘) Sivh Z-l:T'

— { Nk kT > tw C"T_‘___ 5
- Go\L | <t/ '
NK (;\ e \T << tw /-

7T
Das Hod ki prates ves halhen Ol eeoferian. | ooy | CGhey  GlasaNlpe —
S?/vk»\ﬁ C(T) = cons¥ | fus b0 m olere It oler  Sogudande
Uvdive Woliseyprads | (5. spikes) e flter . ( Jede Guastiativie Tenn.
v dler Hamd Uon = Bomibdio LY Y .’;. d| |C e, B

WUassi s, OJ elintar R 4 fowod [ Oré wuol fuﬁ»&t o Lasdih e

Teme o K. )

D, ’ﬂe{@pauuwkm ot wege. ol AurcMJa‘cu, Lo

2 isdatan WWM wnol  Cldce. %y—«}l%« Leer Vore il Aok, ol
Bt At any Lodder [ + T bophimmt = wan  wtant dhy,
fhermisd, | altadade, Vehadlk |




4.3, ldeales Botdzmounn - Cow

Wit lobadvbun  0in (Mamisden ) | idesten Gan R

f

ndhy (¥ Gaclgaoia t)
Konlred : N F«,.‘c Tl ldt  im | Kash wil Vo bt L3 W ol

OP“(. LY
T

oler Hasi (fon - Funbdion
4 Piac™ T My

~ ~
H(?'IP) =4 Z-b' ?:11 (p;‘:-;. p"”'f P".:) .

fy ylcde 2L t"’.‘.l

274
Bey Vbtm-(/‘qi penoolisdar Ko 610&'1) n g0 W Prn= T L ¥ IO
| | ’ &O.tf. £ 71
b g iuoilr-l‘.u %4« vart /"fy‘ eyl Her l“tﬁ«é‘;&r}‘u, oler

ke mi

3§

]

1
™
S

L4

( f/w (27 %Wr&d(lwwl—) ) Far 4, [t Llhy LDa:

2, = 2 exp (— : Zl) = S [dsf €xp (-z%’i')

iF] il @)’
L P Pt L 1
Zm( = 2""h ~£ dpx (J(’D (‘ 2:1’) = ;1_
wit ol Hopema silipn oe - ‘eo; lie - Wele., L;ﬁ, (2
V;
241}
Ap = <mk«l—) (Apme | fir Too 'l)
Uil o) *’M ND wp
Zk T 1(‘:) CEN D=3 Awatl ofir Kase ofbsmsibr
M\ Ar !
Es ﬂrC-y{. olie’ T‘\umoa(;}nq-—-.k:
= eV D 3 Y4 L
F ('lV,N)" - N&T -(u.(;“:‘?) ; V = L (!{“Hlu} N: |2 {;) )

—oF eV F
o _(5}) h Ly (whf’)



Ih')m EWT(, £

U= F+ Ts =

'Vl lv)]

NkT ( kato ridu Lw.kwwu.)

Jpcu[,.».h Watne ;

P D
C, = ("a_r)v = N k

OF
P = —(;-v)r‘“ = (| Thenwints Zwiwlry(.)
Clomindatn | Dolkeukiad -

OF = v
/ﬁ ) (’3— )Ta“ =l C"‘ra)

1
Adding o Moan ot il | Toldtenstoted | @ = (Vi) 7 iteier

( %‘J.vak'm-.rn{t )

() ]

Druck :

I
&~
-

wirel afy | ot e lste o= broy(rn - Vlle. By | 4w Ay

(6‘«'(/) faspict 1273 Mﬁ“ Teanp ’) P olgnn e e’ Ehbrople

nada | ofea 0611}4‘ 5,&.‘/4«.11,. M‘r ,/ iy Oimoas bt olasy

Vrsagen | oler Wlasrisdin 8(/’6&,-*6'5«7 L oAb oty Guan -Lm'cm.? e

E u‘?,c nmttaus wrire '\"“(\/L} .‘

Car Ao 7,.-:4- bey (00 & Ar = 1 Al " Ber fﬂ,u,, 9)\4
0"(4 a>> Asg N Haxwld = Bothmann - 5‘4‘(‘-."&-’) ok.

Dq%w gth P EUiMontn, z\.,. & JoA ; olic, it ek Jré'{!w

Y ) oles weis Wt EleiMons.. abstad  Ih Melollcgn | 7T Nefald eltdtr o ntar

Wasnd Han 1.~\-. Ataddeh,  werde, .

Es i1t NA:'(LUL, ola, Bslhrinaun - gﬂn A oles )M/’LMeu'&(.ou itx)uvﬂu.'#

e bebeadolle. -
°? pN/T ) P G_Z” VT
ZC = Z (4 zk = Z . 4
e s | N=go Veg LA}
/T
= exp ( 2, ¢ T )

. e .



4 -10

Daraws (‘.y(,‘ dan 3«,(5 kawonssta  Poktial :

T or v LT

wel  daraw, ol Twhodaan\am:‘»!

)
9/- TV 7‘1’
D

o
MC "(9}) = (X "t) S e Hiay 4
AT/ Vp T Ar

[}
v | <
FY

<N?

k<Y (. T
T (/T - {MNE
P = _C—J}) = k = <N =4
vy Tr A-‘LD \V4
LA‘;:’VI' Pv = <ﬂ> l.,'l'
V = +75¢+ uN = ’-;-_ {NYRT

In 6(4‘(4., Cartanbles p‘..a.. W olit selfen Zusf uols ’/QM)L«. )

PV = NT wd U= 2 mr | wle gels N oamd £

dule s MiHel e <N uad U= <& . ercha. sl
( 7,&-% y;l frr olas waled hamanadde  Casinile )

Wir Lok wodk ol HMawwcllsde Gepdusinaliy b vecttiliy 46,
Dic  Wakerdsnbiklihibible  oor [u,..c,o«k;u.,.} () (44, ao Btr aur
Tetde,  wit Lugnte p im Jucpots rawim volimen tlpmtnt dgf' pre c{"ﬁ' ) 15t

- - L) L - f'"/l-.LT’ =372 -;"/2..57-
l(f (Z;t)’ 21 = (Zl -LT) <

Davanes  di Gaksduindid Wiholidde  far  ole’ }M&-.n.-(-;,(ub(/aktu.; (v= 1;)
3/1, -—mv T
L= s (aw fG1&% = () a)

R den Gudueimtylehledeg  [V[= v [6f it o’v= 4EVv:

1

F(V] - "H'v,' 2wkT




4- 11

Fdt 2w  ideales ﬁq,, v tintw  Geqbause ok flercin, Pomhu)

N <9 N
Hed = o0 2 3+ Z Q)

' 2 iz
%61\4 man QquoJ vor 2 2, = AI/! (21)”1 iy
L % o’p i V(i)
Py 7 f_(j,_{p exp (=30 ) o (' 23 )
Damib | (ahacised | obi  Vukilugppud ,  LCGE) = L(B) - FG)

Die  Wahrscheinlichbtsfrotidde  oee | Ochrratum yerbiluny (ol

\J(i’) ¥ c F(i‘) = C exp (- !%?) J

wolbe! C.g Nommm‘y‘&w«. somel,

Dorowy ‘-‘r(% M:pnmmu ol Q10 mehnsdie Ho‘lw-fo"»w(:

V(q) = N ; ;1Y (M'. Moleha |matse o, Meale,
§avw> )
N n(z) = n (2=2) & e (Diokk)
w% P‘ V= v kT ) ne N/V ((0‘4% ?ﬂ:d}lw;fac\«*' ,/)

— ™3/l
P(i) = PO € 3/“' (Wkuu’. Isodhornme Ah«oaf‘llm)




4=12

.4, le(ch ver fer
4.4 5“ ver Lu%?natg

Wir  lekachion  ein  Rlamidts  Sypken  ine T’tu\,.(? A& aisd s f/L’tL st

Hlgpl s T | 4 | T Z ""‘/1‘“.'

Fir  tiaen lm&).lrf:/.. Fm:tu..’h’nd] Aor  Linew cr.u(n/‘h«l«m Tawe  addihir

s Hamilboo Puakbion  bobidgt —  olita  lawn  the  Tupuln bowponnde

odit ok, tine  Orhlosdaedle (sv.)  Hm

H(‘!ip.r-Pc) = € (o) + “l(‘%u‘ P pe )

.

)

)
2, (Pt) = A Py

s ~ et Ar — il
<e S “h*-“lc dp-dpp £, e , f.‘ Py ‘9.1(
£ = : - :
‘ & de -4y dpy-dy €T CooEiAr {A" o " AP/eT
3= ‘/ﬂ' 2 . u(P,"/S
= Th, A dp, ¢ x| =
» lﬁ'w 25

1

<e> = L kT GleichczK(w.\rrdz

2

"}QM unabh . ?A«J»qj-'au Glted 1 obs Hamillow [id  pines  hliraidilun, f;n‘*m/

deo sy, M A, }LA}/LW'C“ I¢~.{d- A bod  oven  sdedshwbu., Tl et

1 —
Voa 2 k1

Beys elo(:. 1

o Kiuksel Ewr\: CTY & N - ;.DU'

*  Harmo nisder - O3Lilader (M)

far NV Tuldhn i

D dnoman

a
e KL+ mgy wts’ <H7= 2"%_1‘1'

2«,;';.1.0..,;.-),, Nolhal - 3 x Tramadote. ; b+ pot E'\D‘ﬂ. A J'Ju.n\m,
2+ free Lobvinn n SHY = (Bt (Hay ¢l Y e AT
8/,
Q/)*Hrw ( Binatem - Nodkdd ) - H= Z(P"'x/z_ : | "i Uz;,-l) Phongn en
O E
A <HY = INRT . ¢, = (\;T)“ - SME

| (Dul.v\J "’YGH'J)



Y =13
\Jir MQB‘M no ch olas 5076uﬂuv4&. ‘Vn'ra‘ql +"\M"(M1 i

Fde L Uamitan !Tk“ b Ad-t'dn‘zf:: \(rofﬁc‘_\ VAW A

3N e 4
= - Fo Fi= p; = = —  (Knlf
=1 4% x>t TR 0. (ki)
don | Virmk (s Uesft) - b | Rahawn | oler| bhassisbe. | Nickauit | Pyt
(&',l vis = Wi ) s p L _2
e P S i3 V)
Das | 2t millel | dey ik Teown it ia. | No ] )' ) (’&6,4-

s - ?.‘ '." i — 1 . & - "'
<|7)c <2;} z‘iaz | Z<quiFt>t 4
(Vimalsata  olr | Uam,  Mechanih )
Mot Mg en | Gl ekilaegrizes |, <TY = 5 NRT

{olof | das Virsl Heottom | aler  klan,.  Tbedibi

<g) = (? 3“;‘.> = - 3IMT

¢ )

Darawy  Aift ik | Mrispiks e

olu’ &aﬂW}(A‘M oy, | tdente, /Co,,‘,,

belidn o Won man 0 kiifle o Jhileuad  hacide, edies
-V . 7 ':': = — P ndA
g > | = -3PV N PV.= NET | jeav .
r n
7 X - - 2 > i o B e -2
\zch-r‘) P @4‘ dA Goup wif obv =3 i \V:\v
Be Die oty Olm  flithwcltlungisih  [oGode Mgl

<HS = SN"'T (£ = Wl o Fits heitogrule  pro TAMA) )

clrT) = g N ke y sl hay ‘\/f'{bl'lpmb‘ Uen, 3. Hﬂ,q_lq(;di_-

C(T) —m o [ar T—~O_’ ‘-:-‘\ (,Q«uh;,{hbk, W, | A
*H(,i(,,. Twpum mot\/l-.ai



irvalsats ?ik_a a+iv :w-,p,;)’
) %u > = : = =y
% 2 =
= i ™ ‘ ﬂ—w
¥ a%,' ChiD g %r
kT g % Y kT




G-y
1S Quan fm stakshke  Tdealer  Gage

ik edolwichoudts,
Wir | lbehadbn = ein 5;»&«.. NAETIEATS Twmw«uu ma%,

{tadisthon  duarss v Hauithon operator

A M la -
H (1,.n8) = ‘;i. Iv(J) )
woles fi= ( F;-,r‘.) Lar o | O und  Spivanable | Ghoy Telduwn  SHAF
Dby Eiteidt. - Hamilomopuestor b hoite | (Eitldu =) Eipen usldnote
NIFVIERNTEINVE

De; Hilded raym des V- T(A((AM = 574 fenes {;/{f Tk, Qg 2‘14/4.,4&) veldorta,

vof bauar ol en  olithdeo  Produkd | vos | Edlbelclen v ddnoti, sid

IP(f,..., N)

|

{a, (1) ' @) .. {au v) )
weber | @ (] < <J""> g | Eivke lchen il [iF | in oer Ofﬁ'o(uf/vlay
bezechne¥.  Diese - _dellen | €ihe Vollsldnolige ~ O1th0notmslbans olarc :

-{dj ‘f’;g) Par ()= J&,a’ ) ; ‘(A* (ﬂ ?a (J'l) = J(J"J')

Dan it ind  awd,  Qu | Protuld Wfode f'P or #oho Pt ¥ (n' {;\1‘.,.,)\“,})3

4 4 p#
<fn [, > = f‘“...a(/\/ fn (lysey¥) f;f(/,...,,v) = g g )

[ ist Out/&oow.., El'},u- ?‘1/)‘4«4 voa H

y -1 N
HM-;P> - E., ‘iu’> ) €, = z CAJ'
ILL



4 - 18"
Fir  lddiche |, nidd  ohalisiubare  (pad daedt ikt numecie bane !

Teateltan gid olew Postules :

Tustdde, i S nwr dukh  Awbeush gt dudicher  Teldhe,
' waderschel ot | Sind 3?,«&-(«* y  olb. sl F«‘k.u. U 7/4. hew  Acobaclh ~
baren  Eiguscha Pia.,

‘
Do Awsfomk 2o Teldwe haun  man  wibels @iy Peausladion, Opeadsr 75,-

formulicn , dir ol TTaltht. i und j s faut- ¢
P:l' ¢ (s biff e M) | =l [ (1,...,],.',...,1\/)
A oler  Dnvaciaus  phopibalisbis  Epin rdafln  [olsle o’ Forrdny
ﬁ;f = e°§

daun  2usidnde e:"f werd ‘o(;.'df;u Pbare O Lilep. . Jokr

Uncéér d'}uivaa..,[u Zuotdnde ,

I‘V D=3 D bansi 0 atn Cﬁ.ﬂf Sid, oicy mwu¥ Tt l«bn(.. Vo n—
Vitdhaldkian, worddndin, &[Sl

L ]

@ sj mme bnoche  wgldade | 19&.5 =¢ VY ﬁ‘- W Dosoven
@  Akisgmmetmshe  Busbinde. Pib = -4 v Terusionen -
_;g“*_‘u'_“_"‘z;&.’
- Elee §om aunerc uw(u.raolwa-j ofer Pes wne fationen er'éf:

D3 0« 0,7 | ko] & |Eimlonea

u u
D=2 & Md,y G Auyonc.u
D=1 : @ 1‘6‘:,6-'} lreelevandt | ola ke Teslchtn Aurriacsy,

mt’) L'd.
i fabmen, oer  relabivishsdus (uanib feld Vitort foat den

" Jpl\\' Slahshl - T‘corCuv. .

[Rranions  Geritw  Auslh abligte  Son (r= %, %,.);
Bosonen L0 b Pt hligtn  foi (I=o, 1) e )



“4-/¢

Auwa | Ol E g werten :".':"l. tlen | Permutation opuators  Gft sk

i Strdbur | der | gone | Vilfelda tosbdnde olluken

Fiir | 3050»-@.;_?..'0--.. lim {‘s{qwh.‘ sei | B Y ein PUMA.M%:MIOM.\M!' olur P)

Pecnsdshnata  vOn | Jewls | 2 Telduw GtmirkF,

To*q‘ Siam»\yhdsdu. Lyl anda, hdnaen ads | Swmar  dks  Ale v

.PuWow Von ‘Tc,itc'kw wctnu(m - vedi. )

IANRCRE AN BELRT P ERRRRRCRU S

.._‘:,;:h.-.,-._-.:‘g_‘_ —— Y — W — ?(p) e ——

ioltu- [ 'aic}:

SR AR N SRRl

P‘

(?u@#a»lmw\. Gl era  Cruppe !)

Lo poluden wthme u | an | olofs § = $" = g, @yt L

Pfooauu M‘M{ aMﬂ E’L' ke, el M“\“‘T% (.\55", Dann ?A“ i
| 2 =1 .
AL IR AN (3’— nhlf) =T | Al

wole, n3 ol | Al ofes #‘E}“whndh fa ™ { /6(%6«'0&9,49”.

i =] 'f"‘"_“'»!

Ju If5> Steded | nadd mele ol L«Fomq,in'm | oddey  Tedlen Mo vedelom

.EIL/“(A.LM et Vald @A mr&bm-&\#} Jondir. | Mr wic | oﬂ .}'codu- | Endes Lelats, =
Lbimdl | | list . DU [f) st Ui by Chacaddiri s olust,

du 53{4(/‘»%,/1 ?’“;"Lfm *IE); wnol olie Au‘t]qfw ofLr fjumndn‘; (s

FAE AR PENNER SRR YD)

Die | fml Y -6”.%& b Vol hbadin  Oc Honsanle,  bariyplue M (1 LSeck reram,

s | Boson s‘y:kw_ wib | felithiges T ldam 2ol (Ffmh - Ranm, ).



01¥aa ot 43 : <imdlimg> = do g By
V Wadgnds R Z ny < " I = !
OHadindighs £ | ] > < ful 1

A A
Dic  Husbdnde [ fmd > Sl Byt untdide  oler Teldun tehl operrlors N

ﬁ l{h»}> = Z“A l{"hl> )
x

_{j‘r Bojomew  simd olae, Ay = 0,1,2 .. M:‘d;g/,

Fér nidd atdnd orhids Sphen wad (VS Eiafeldhan basis Qo O

Eiytuuntindn,  dor  EndGlde = Hani Uoa- Qpuaden s 2t [ )] > and

Uy = ; mzy bl

EnUgit Gigen L bdnde -

Fir Termvonte, 44 .
Tobal Q;A‘;jmuuﬁmm Lenbdude  hawn  maa analog Lilelen :
4 = % Z 17 P gy

Die, Auhi s ymmafic W Qo
P! 8.5 = K, PZ (-1)P PP (87 = K, (—4)7' b 3 (—4)"1’"’1{}
1 ’.
' = ('")' ($e.>
0 e
Fir Fomionen  sid nwr 3 =01 Lw(:mfj , ola fir ny ¥ 1
d [’ NEY NEE]' ) "
JOFO(+ 14. > =0 (’nf,"' » (%Q*u“ k‘ = /’W. )
(Pm.(i - ph'hl»l'P)

Diser  uusbond (&‘) A p# sk s Slader - Dhoonainante Jdirebe, .

Bsp  2Telee bosonen §; | & (ﬂh (1) ¢, (2) + Y, 1) ¢, (z))
[eemionita, §. = ﬁi‘ (q| O ¢ ()| = | gstilys (1))

P l"-‘" GG

i L0 ¢, 0)



4—-18
Wit lutdam . dd Lsladygueimes flr i Spka.  idudoter
bk ol cnvian, der Bosoaen  odlr Jenmvontn  , dib.
Ro= T A hiay = o A2,
Diec  Beachhsmy ist Aoader GRph in de Grof kAot ibin  GaeamAhtet :

SRR AT
N oy, My, Mgoes
Lm=N (5=‘/U‘)
* T #x

LN

Offvaidbichs  falbansict obe Brbaslmrunme | it

- hy (ix‘ﬂ) /T

ny,
Flr Basowe, ot :
o0
B 2 = fax(aap) R 1
2, = .;7_,“ e = l4e” +(e”) +- ——Feninr
F\:r rl.rw-éou... Yd:
= o . - A S T/
3l e g Mt L ey (€x ) /43

.Aab.ll
Aus (43 Lobafd mea M Whlbida Ve de, ?Ivﬁ(u. . PQM‘-V(

&(T.V,p) o — LT 4 26

librondin  bann man dd il Buthueg tadde. o i fllin nintun  A0Cdincn !

1 =P (epp)
A e

. ?
Ty 2 !
g 3 2, Ope 45 hi
Has Wufd‘r Boonea  olus J0jtnquads Bose - € rabtin- vuka‘u.j '

8 1
<m>» = e(t».-,-)[hr —a = n; G e5=3)

und [t [eoms- ol Frmi = Pivac = V'-"C-““--; !

Y = (o= )
A T = ng (ea-p
¢ (erp) /e +1 F 4
: = - AT
Far  Loke fhayle-\, BogU bedtn  Fallen <m\y ® 2 Er) .

(Bic. qith andh e Hodlewp. - Lisw wopm g /47 21 ,Miﬁ:‘&.) CHM(&(,“" Bolfrirann )



4-19
Y. 6. [ofeales [rm: - Gas

v

w(r Likaddnn Uw 39,3 MAA wednd wicltads  [mdonte. im %« fakd  wut

U lian Wrug - wd Telcken rescivoiT .

Die arophum'nh Zun s Swmms, 15t
-(3(“- N
,ZG < H=p )

-— (th'
. o= -IT [1+ . (5 ﬁ)]
A
das
e Walvpden Gl hpike, dgg.:r' olaft VEnkletan aistas A st ny (=0,1) Ttk
badd e, ik o~ B (e
Palm) = PSS
Die  walee buadu pradl it daan
. 1
<np? = 3‘““(‘“ 4 (!)rP‘l/LT i =i np(u~/~1)
Die  Mubbusbions. i dec Ta.(ol.mau_ sivel 7,.,_’.0«. Aok
C(m~d)}> = (mad - <y

= ng(5p ("hp(m)) < e lop
D anit W o oy

<namp > = { L PYRCT

wole: n;‘ = nj Attt Gurele

for A#)
{waYy far A= Al )
ola  olee Eddeichon nivesas  unidl. ol (and ot impne.  2idd wtlnelegivbe A )
Die Fuktuakones n  ofer  Geramd telchu zakl Sk oflamn

Hr(NI

<IN=<N)'Y = Z [ O <‘u7(‘\l'>]

ARSI
<N
hast <ND = Z {may Bor e relafive J.c.....m..? Pt
AN Al s

Dic Thecmo dy mamite (ot owen ol 3,,/34,,.0.;#.. Pokekol

- — Ea-p )T
R(T, Vp) = ~kTh2 = =T 2 & (12”777
N = <V <= = o'n'/s,. = gn;(c;-p)
A Y 2 5
S = =%y = =& § z—’-‘;.t vg (tamp)
P = _Q&/av - - %

( en vem J).‘—‘PV)



Grewifall T =0

ol 1 fre En<p (tesad) g ¢ Fo
A {o g Iap (leer) 1 1 1]

Esl gk | mik | Fzrmiuh'gjo
b =7

lm kT ln (lfc—ﬁ(&_r") = (tap) 0 (4-0)

M
1o ;

EA

pr olans 1rophm...&.:.u. Pote.hal ;

JL = E (Sh'/‘) G (r-" C).) )

olier it (maklelinn) olie ﬁthh.-tncwak (4&7&. uf P )

Mo d:k:\: >oh\ Riwi tatipe  Epi= p (T=0) .

r <ND ;
m: V'/_ (T) ist kwtf"ul\:-\r} ) €k ist kowrdat ([l,- D%Ibq).
Ino Metelen  isf -l}pts-&um'»c gp & S.10eV | Din oftfiwed ol

Teras: Yempatbar  wek  Lp= kTp — Tp ~ loS k().

M Tiefdew proatur betsct, kT <<€ gp 1 * ur.,;
}s I
L X |
Dic sdosfe Ramibanske  (Too) wowd k_
! ; 7en,
{¢ T>0 auf s Seala kT —E B
berdrtated.  Ddic ,46(,;:-..*3, A
A2 Q"F(SA"I') 1 f:‘ ? LY
DEA YT cosh® 338

bitold 24 Ja Jor  Naxinwm hel  Ex= 4o

Wir  wolle. jdd g tol. E-‘;b.&«l.i(lcq T, Bectit kT <€ £p

(foq. tutaricln Feamiyan ) card  oae Toef o e o Eoosichlnmy
festhnta. . v“mawpwk + st

0
Ju= —=LT V (25+1) falc De) L [ K "'-”e-h)]
—00

it ol LuaVondodi clde (s it ol Jpin ol Loramion. )
1

D(¢) = T z §(e-€1)




4-21
Zwe facke pavidle I»kr-mw (A‘o{p#—

L= =vie) (e @) (- Cep))
0

4 : <
b(cg) = fdc' a(s) a(s) = fe(c‘ D(e') o
-0 -0

Ja l‘l; nui ache 8?,\ V. Vull  vastiel, D*, kagn b Ghnchell wede, :

L) = bGr) o+ B (ep) + E(A) ()T e
a(r) ()

Wi Mh‘y,. olq et (’oc)l,..-lc fhkgw(,c:

=gy

-

@K
L, = fdz (":')‘-)'L (""r'(“/-)) 2L E;GT)‘ " =g
~00

Fry 4
- LT W=4
(I..: 0 [l&r n uayeasle) * (r)

Es  [tyr
%z D) (k7)° + 9’(41)"] 2 =P

<le

= (20 [Zh0) -

Diere Tn‘e{lcw. Poq,luc.. y u.‘cuu..j ol SOu nec ,Q(t( - Eal‘-n'dp(ay 9//.&4«%’.
Die. tol. 5:9'/56-. Gylhen s R

= - JJZ - 3 ?.4 o> ¥ 72D(0r) 2
N (1) gl V(2s41) [ 5 T o (7 +]

N
. b4 ‘
it o.;_ = a(pr) = a(g) * O«-SF)Q Cee) * - :
<E :
’ N (r=e)
[ a(ce) = de' D(e') = a'(ee) = D¢
N(T) = NtT=0) 4 [' / V(2sea) ! Cee) ¢)
N e my r) = NE S a}ﬁ") 2 W)Y fatts N>
Pot . r T’ EF ¢ D(e) Pep ("T) t+ o ) ég,", I
E!"oeic: S = ‘2"‘? L B v E‘ :D‘(C;) R'T  + vais
(2a+1)
2
Seli. Cy: * T(';’-r)v = S +

\Jtr-a_.



L-22
BCMu kungen 2t SCT)  wed CvCTl

) S) Do pae To0 in Uetin By wk 383

2) Cy=yT wit yoc Dfeg) | |=— ois it oler | of pun idwendi 36'3%]

e Whtee hapasitdd | von | Mekallen bt fith  Tewp. |

3)  Lineare AlL. SLT ) Q. =T /cfr -Hc[t Twpudw..m ist Fo(yc
dir  Cadlichtn  Pufamdrdichic 0 ol Tprmai- Wanic | D(g;) 701 oL .
O BxisHew ch, L wob Cclid»‘} klener MM Wr‘c .

( Dia it aibd  in Isolaforn | Sepaledenn,  Hslileikr, f&:w(““&-‘...)

Kowpetanibilitad

{ [9n 4 I _
el P G s e
Mid e B AL R dP= ndu falls dT=0)
- g o 2E ExH
= (2s+1) [(de D(c) wp(c-p)

fott
(?;'.') = (2s+1) D(&r) + o (T%) N gy € D)
Qp by

Hns-cks».us

Bl + P8 (o, e1)

s
']
(&)
g
~—~
™t
+
(e BT

Das  Maguth feld | Pl 1 twcs  Effelden i e A - Torw  ertep#
lacolar - 'Dl'tha:W‘.'.th

) oler f s Term 'Pcu.,&‘ = PQM&QQ‘\&"J% -

lw (oA molaan bhadde, v  nas ol paramagnedisde. Tem |, Lur
Dee  Effed oo Rty AAft M ate  vhofrpalhum oler
El{Cilehn breippen. ot fonacn :

e?& - 6; ; f“.B

s=21_



4 -23

Die ﬂa,:u/{\';;uuj oot Epo,
" pe T [oelonn ) = metiy]] A
Fie klewe Ttlder B G4 #u. np o Ghsidah N N
wed  wias  erhdep die  Pauli - Sphsmsueptititiist  (pre Volima ) ’
EEEE | AoEELLELONSRILS,

O“upicu-&'d; Sind viele 'T?bfkmpa-u‘u i | EcWoL(Pk‘ oles  [ermai - 5%
e tuoid, Oee  Ewobadrolictde  Oca ofes feras- Kande ’D(tF)l Deydalmn-,

Zue explizite Bmd-‘tu\: do Buolandsdlidte  (udl  “Clowr Sn‘/k.)
beAcade,  wre ekl Speaiddd

Feeie  niddalaf gishsde  Rrmiontn  mif  pesiool.  Randl &OC{-\J«.Y... M et
Vo, Hn wert Vo (wmen Ve LD. Dk_ Eiwwu.\ﬂ avol el WVellte, wit

I&p\‘h dr,.uu‘h irk

‘ T N, P Gepyp) B D3 n geeiniy

Die  Eivldlchen wobdde A Aoibtn  Quonkte 2kl P (0=5A)  wit Ewsgien :
-2 4 2 }z »
5)\' 6;“ = P/Zh- = z—M (-._‘: 'z n;l
= Ll

De Boladodidle NCz) o Shricthey ot Olaun

\

1 \"2
D (¢) : 2 3Ga) =y e Ia’p 3Ce-c,)

D-2
( t)’ m 42-:)
p(c) :

[
1§
—
-
<
Q,
aoN
~»
m
»
—

dp w

dabel st N1y ol Obe w‘h e EANWhbuyel i D Diwgrionts, .

Wir  olfidut.  ole. [ermi = Twpuln pr

PF e P(CF) = 42th -, tLF (I(F: R‘M.”Ut“l-?s(t)



q4-24
Bl T=o0 sihd  alle Zusbdhole wit £ < fudd, A,
[Pl = pp defimket e Teowi= Feddhe  iw Twpubrroue | weletn oo
bodvla,  von oo unbtachbk.  Zunldiden  brewnt,

allyemcis
(Fae howglivtulest  Dispusions relakionon  LeLinded rE,; =g oe JTormi "R.‘du.)

Koulwh gl sith fir  old Bwsdomels olicdle (p (e) = '{ln-t)
D=3 N,=4v , D(c) = =t ~ &
} ve
0¢) ¢ r
™
Dall Jl".z‘- ; }(“) » e o 89
D(t)p " '
D=1 o 2 D) = —— o~ -
e T e T F \ i
> 1Z
Far ol Geramfloldutabl [ty b T=0 :
s Vase) N
SR 2 D
N = Y (2s+1 de'I(e) = —m— —
(2s+41) i ' D (e Gre)® D PF‘
Volumen olas
2 Fesmaileagek
doamit N < v A " an ol EF < n /p.
Ansdog  [th  fir o’ Bugie G T=0: p-2
) -
& By~ &
u {EY = VQs+) o' D) & =1y
3 st J; dg' € € ¥y £

——

Dic  tol. Fuubbiown Bnace it Rowpand  schwie (i D=3 |, 8ir €5 = pVip)

mu‘}- % a )t e
4 N Sk &
() = = dx o n( 1+ ze = by -
CSII ) =~ ! X ( ) (Z“ L5
o= ("’(Cl é‘
- 9 = Er
fin @)= 235 Lo Z 3y —EF £
K29 Raqt«";‘
Sowi.  oler  Hasmalshan  ole~ Beopfic — Lielia, Ldun
2 2¥ td —
- — =
AT eT . Aﬂw: = Pl = (m~1)!

)(q-'dx rx) < je“* £+ 4

1
£aaiin r(s) § 27eX 1



4-242
Jo {WN Ju= -py= 'ETL-Z(,

((siet s )
P @2st1) N (23¢1)
RT = —;;' {-':n. (‘) ) o e -‘—( = #— ,c;,z (G)

Dn't thatst Em’;c

U = &g = e

3 fsn (v)
9 > 3 cs‘/z ) = 2 N
p F f372 )
Pa™ p= %4 4
v
Fal‘ du: Ehhoph U‘\:u nan
i § tsll(‘) <k
§= Nk ( - (,..a)
Kou e  e1aild  sid, e (2=13) Vi s Pv'= M
. Ve
3
o U= 5 Nep =3 MeTe w2233 AN Pys T

1
No_ Ll w3 A P ( o3 )’: 1 :
= s 3P P S v (de ik
v @et) e ' o Teldentrd- )
T«CF
e 3 2 2
U= ¥ NCF ( s n ¥ & G‘:) + ) ( SW‘O.W)

Hochlewpesatr = Beick. kT > g

(“ded-c Gase. -ladu.\a’ )

Hler  cruadkn  wit (Jlm}cu‘:_ i WManicdem Vehatta.  (Botituenn —y%)

Vetrahiung (5.0.) | ”‘7@ :

] r £ (2}

bQHu ?dul. olut’ Ib‘vu‘ - D:;QC —Vbllc“kq.v wm olde 5’0&[«0\5 - Va/t.'u..(,
wbo . — (CA~p) /T
np (€r-p) ¢

Die Teldon didle.  anvf

R

<< 1

n =

"

<|2

(2.:41) fo(& D) e e

—

il

2541
—\'/“ 2 LT3 ((F I]

o



4-2§

) {ie ftmaous in D=3 witse,  Wiv

V() = Jotall /[-&1 = CJ ,[? )

eyt 3

olawd | o -
|| | ' kT ~¢/hr o [kl /
Ak [Qet1) €5 471" ((de " e = & M )

ik
L

: . . T " . '
C; = (25+1) C, fo(x ﬁo"( = (2.:*1\ C_;E

Dic %M-«G for ﬂ;pt IV, nad, S au\uz?m:

| 2 3 |
= = n - Y A3 Er
et = LB L & (" w k] g [37/ TFT] = s hla. = oot
it
- g B\ Y2 _— .
}H_‘. F ( e ) 'I'L\MMMIGLL dt'ﬁfbaﬂ(‘ uly“u.‘ &M‘y‘
YSREIE] £ VI i = Wellldnge. (€ d ¢ mill. Teldacabod )

wh?
Rt Ar % ap | (Squvelak 8 ¢<kT) s olamif-  —p > kT

Doy tod.  Polenhal st :
Lyt @it1)
JU

N = "ET' ‘Ialt. D(L) G ( |+ P (l'f‘]/h?) noo— urSdI ‘D(E) Lc-(:..’.\/;d-

= =T n = ""?
DVawit :

'P'v = NI;T

Das My'ﬁ% b dohs  Teanp.
(o oo Tunbendiol. oo klam. id. Gares |

Awr L e weides L
&

o f
== kTN = = kT .V €y ¢

\
v 3 kT
S = _Nk (_S_'z =T %‘r) 7 Nk @ E'I'F + ot

U = Q+ TS +«pN = % NkT
Cv = %Nk
A on n

2 |
;}/ = L. (olqne. 3&4&'&)



k| gk f 2 Nt

(r) u(r) ’,f”

/— TC\T i -~ ~>
x f ¥
AL -2
krl T
\/,/T
t —o 13 -

Eiw Tu-n:-gan eyt stashe Mm‘scku-?g.. von  klamnsdae., Viubalibe 5
Benn ( = o Ewlmjunqe lm'luigp_-..)

A

T <« Tp =% br Ap > d = £’ 57 meT

Eb Tumi- Gae it abo eotadek L hoks Dichkw | ke Hemwe , Hefeo Ttwp ]
Dies W Wax Pl [or  Mellilkhon.: g 35V, Tpw 6l U(3eex) & 1o* T (!

)qw Lar 3"0: Tp & 1K —a  hlamint, b 3oox

[}
Ave o  Unlesiam A:- = (2540 d> bamn wan die Entachuns douw po adur  olepiaiene, )

/3 2
» Ay vt » Sehuede
L] '__ﬂ(un) i ( T g™ slaske C"t’“‘“""j)

wmil

Hﬁuﬂqhuendunac\. des  Rami —Gases  simel hdel{o&u-m, 3!&, Uuh.ma.u.
ln  Feof hbrps shel olie  Wedud ichuuap  twisder Mt Elwhdpwe widh hlun ; hohole,
Oubellen ik hebafelthhows G kefe. T & faab ol Sdauyn o ein Tewi —Gas
o Quagife lcle. wid Sclaaclas U(d.sdu:rl,.,‘: = a- 12“";,,?:;47 (Lq...(.“_)

!

e Thode o Tomi ~ Risgyliden  beodocist  Qlen,  o/folyrd  [anh alle Nedaldr
lw 0l wooltsngm ruu.:q‘.,ur.'u Vtoadt maw 6. Abltickuigu  voma [eim: ~]:CJ!»}L¢.J-:'
Vedath 2o Girsholan | ol i e\ge.  Mumank. Redejatie. (26, Hod by~

Supra(gibern ) beobactleh  woreke., Nickd = Rewi~ Rassightiden ,



99 [oeales = Bose - Gas

Fdr | 24 Gan, | iduischat || fdS wcdaglotrhondyr | Bomnen

Qeleotpelh Qo ein Warme = wnd e Cohew baol |, Lefod  oe g wfkan,

ZM‘W Wi me L L
e-ﬁ(ﬂ’rN) L

2Lr | Be T3y
S o (irr)/ld' - 1

27‘ = 2 ' A — — (x~p) TRT
i =0 1 —{ e

De  Wahesdiialichhesd w{u‘r . olap das  Wixaw A w0y Telebtn Achd

A R = = TN e

Die  wiiee W Pt 2

~k ey

1
! J L .
<may. = 20m Srlm) = Cenmp )T = ng (oa-p)
N L& Ll =1
N (op)p
Mt 6 %0 wnd et Pl \

<) o {oyh o Botonon :

] S R —, \
D <0|

-1

P4
&

e L8 N -

=S

Aw, ds Boolanslnsmn ¢ W e,  Usliel | ol<e Tlne;‘-\-odahtwh:

-~ .

Rom =kl 6 2, = kT |2 Iy ([=e= oI

an=p
* ?} T g Ceamm)

- o

~ J
°T T

S‘ =
v = JutTs 4N = Z\: £ hng,\‘/*)

N = = = ; ng (ga=p)



U-2&
Iio;gleu.puw @m‘d. T PIRT

Die | m e wwmu et Uba

— (SA"/«) /T | : 'Boﬂltmmm T

SO‘S

wi_&.‘ Q&'r olen m(.u/(z &.(wa,q,o (IMJ‘chm'&'."f.C)' i HOCl\kMap.;-Ll‘WV)‘

V\B(!‘-A"’,«ﬁ = {nyy % e

'0 lhies ‘.:(iha=3) | N
9 || i /,.(T) =. AT {h (—:—) -t | Comt | (C-.':r N+ f‘<‘l.)

UOM TeaLehen wat | Sphw O Name  w im D=3 Bimawnionen | wnd

; =1
Qp | = 4] 3

mi e | T‘n{d«,h%ll%t& )

Ag. = (H—E ) Hagonisks,  ole ~ Brog tic - Wellg,, [y
\ M T ' |
(efocddel | Queltan | ! 1 Akaloj e | lesadonen b hohes, Teu.pc- afrste .
.Ca\d«.. | Ol Lier ol E"ch\af&:a 6-%!?4 rolex Lers fﬂq« )

al so PV= NeT us.v,

AR . ;
Tiplopondea- | Benih | Ar ey, KT s<
€ 1ot N : |
T T 2 (€p=p YT )
y p e 1,
D

wabe, by | o  olen | feic  Teldhen ina Voltemew L Lok chben,
;Lfl'l'l l\'fd(t;f{c.. &uné'olb;f 0(,.,(‘ /‘f-z.mu oler _E-LC‘.L«.- In Zundd'a olpn M{

gpﬁ-o q_b) REY A%y Th) e, | 2wrlandlaeld e D(E) = C; f? fw D=3

q:l.no&n«m-: ! .
| | ! | l i 4
Vi) — | < fdr_- DY | A .
fdg. ) o PEF | ) o /AT -4
| | - Yyl 1% X
= ¢ () [dx ¥
| . PP i) ) (e . Q"‘-‘l
b 1 271
Eu‘a "F':A- :: /)\7’_]_ /'{n
“I

EHAE- | =~ 0N =5 (()'
S:M § & ;\1;_' v\f)_ Q1 | N

2, 612



4 -29

[vw SR mid Tl taly ol M {lyd
£or T<To
di  fefale  Eindeiloin wataed  (£p20) U maksoshoplich  horcht  sein ;
No = <nz'_°) X V) _
N N, 1
- - = — -+ n_— 3 pA
N v \'4 X’r ' S o )
m ik
N.(T) 80\3
Ne(T) = —— = n { - (-—5 SGn)
EEY ) ]
,{r - 3 -
(0‘“[&1”"&”‘&! 'L:_) ' a ( 3 r ({) 11 ! T< l‘
T, st die Bose - Einshein = Wondeasabions tupesnbnr
1 24 L4 -3
T, = 1 [g(m)] = : A% = h
\_,_.‘./———" o
2.31 ,_.-‘tf/N.
Makwsbopische &'ij der  (Sp=0] = lwiandes Bedec ek /430 .
fee T>T, it dogegen p(7)<0. ne (rip
B -Zn To-T
Spetifische  Wetme : AT %
0 9 rd
Covu = fdz D(e) & 5 ng (e-p) ) >
e 2 To T
(4} \\‘ F(T)A
-_- 5 fdc.D(s)a-!‘ [‘—"— +£L] L ! T
i AT LOAT 00m ] gkt e {\\
2 ’ Op1 o §
V(}b\- W i‘,ﬁ <0 Loat 30% 2inth S[Muu’ QJT‘ -oi?,{:rr‘(o
; L TTe va‘} .
e o,
N - 2o
TV).
Die  wedleren ol ?u;/xu er $hew Sk mad,
Cindgpan 2o sehatan Jeleri Yo ;. B
Ewhepic: ® — (E'h)/“r mN
TIT s=-zkvf4:1>(c)u(t-< =+
md=3 2 \
Daraws W s ftroadlre et T 2 e T90 in U}a&‘mhwmmy
wit e drifen HS Beackke ; D Eutopix der lonslin, ats

ist

/

Mall !




4 -%o

[naes Ew,:r.

U= fLeTs 'f',.” = -32 RVT I‘CJ(t) L (‘_‘—(l”/‘)/ﬂ')

Druck n Cepr/bi™
= pe =% o ST [de D) (1= €T
V a0 < )
Fie  faka T sheced die ewarge V- Aot b ia P olami b
st T Te T, lowmbet | (p=0) (dwm [4edt0e0 ~T"")
(;‘ ko«;m-l(l«":l — av}
Y
Das P-V- Phogmoliaqians bad  damit A Form ( Spenict D=3 wd ¥e) « ¢ ‘)
: J — ] ‘\"('V" s/:l pt\t 1,/3
PA P v (s P T wd Tow )
?.(Tl)<—/‘ -

. lsothtsmen

PARAI

Die tol., Rubhonsn Lot i kow pait

sdoeen  wit  Hlfe  oler

throwisie ole - 0&7(.2 - Wellen Ly )
2 7—7&" ‘ - Lx
;\.T = -:E. ) Jowit CA 2
wed oo Reabbont,  (fae 2=3):
(2) = B dx x In 1-2¢ = -_—
I 9sn, Fe | g e
& .xwdr - 2 e d f.( P
L= Fv\ an‘h#
L (s>1 fir T<T,)
v z-t-;o
d=  RT G (1-2) = kT 3 9 (),

S gy
U8 3kt Ay 3ant)

)
No
/N?:Z.t_'
k
P =

3 v v
.;1:' Isnn ), N7 = + ;’r Y3 ),

42 §" 952 (B) = k<N) L w |

>
FL

L—»



4-31

Soqyie
Qs s v 9 qin )
= — - - 5 ( — - e——
Cy=. T (")'.r y RNy T @ = R PN 1
\s |4
:{ k ; s 1) T<T,
71

@) 4-31¢
Bem uku:aoq %

o Das Aufbthe von Bose ~ Einndtin- Wouoltwsaben ist  oliweumiow M(:hg,.}_'l

Faur D='1.2 di\'uz«.&d da, e (chew takl Mbeg sl Pue p0

)
damif  kehe 3ecC !

(de NCe) mg (2op) s ": pri—t— AR Dl mgentt

4—; dea, Do~
ish eiv wakeostopiths  Quasfephanoe, | ES

¢ Eing Bose ~ Eio dein- Qo»ou,um,t( wirel  olurdh  esme

We llew fucn s Lescltiebtn

qunoskgeum

)

¢ @
y = l'-rle.' / (oek &) )
2usidnde  mit  rdumlicd varictades  Phase O (r) Deoctue bew
Te Celgn ¥t dme Ina ff«..-o{e«ol«m( (/) (di. Sfedme N
td. Gewclyeuicld , olie olissipabom pti ol )+ " Supra steow "

js = [ (4% f:; ¢ the) ~ 76

(z‘wam\-u.. fu\u} Py Supra IAMJ i Metallew

Supraleter  hauwn als lovoltar ot vou Qe - Paaree Ve sfaroltn

wveolle, . Ackt:a 2 Diere A—qdlogfc it nickA- eardlv‘)
Z. 6. Siad Co.{.u - Paarc keve 3050'-0«\ )

[.A e ?“dzu:k{.,hil Acs ‘f&:‘-"m‘&! Wnleriw far 3éc |



//f
N
IS
5 /,
TN
N W.%
Ni
,,w
A XN
[
27—1
)




432

48 T Rllolonén gas un of Mokl rqum :qultlun#_

A (1 W\‘ hna e S-po‘(mx, &Uuom'ig.f{_ Os i horeey,  ols (md\l ook rel wirke el )

Bose - ka.-s auf Hspf Caolky, | it olu A«Wr‘c

O 534 L4 foren Bosontu
Ei}b“"“"""""’ A Efu‘f-.w de{Q«‘( A
A"W L LUV TN (atl ofer /3¢4dzu..yn 2kl u)
Quanka)
Es 2 'ﬁw,‘(t“*i) E = T &y,
A\ A
V‘M'¥’= Un lesscluiedl : Zebl o Osidlfader V‘“k‘ Bt midy

erialie.. ,’ [t-)(ﬁ/(nl. £qnn Lem b bprecle, der (" rauge — ?Q’QW
e"‘th w ) ol.l. {'G:f oles el 1¢6e ?JK.A‘Q £ ru i =0
(Dawit  ist  oweh  klar , olaf  hir kere | BEC € fefen  baux,

da  fér T 20 eufack  olic Telchentehl mach Nall yq—_)

Sohacife. wir koalked ddn quanhyierte Wﬁo‘nqrwﬁwéa fedol in

& e " ”0‘1[ fauus ¥ e Voh(,m V. D/'C Lo‘ St *r; (2N olel
k2 riscla, May vl - }h.'dum};s. Sinof e Wella,

— - (ot = -

GRATEERE A ArEMNLEME
oy f Wellom 2 bl /:., ?rﬁxt'fnﬁ’ou vobioe € o and Dispes sion we= clef.
Eér ;o,k,, f: bodue st ol Wtllen ;,(L.d‘«.? Gigan barmonrsde.,
Os:tthafor  wut F’?mf oy i

41 = = -3
(Ez ‘)4;2 ™ VL) E (¢l =9 ; (Jt"-l-w:)EkléJ =0

Quanbsics n.-.} : L L
g = tw, = clp] ‘ f';:tk



4-33

Das Mﬁo-ﬂ; atts yhst Q(o( it «bo M/ y,‘au/f‘ OoUA)
MQ,(L&'.,,,'% Livert  Osyllalotn, = itk QRuanke iall

ERNFFIE 5= ] (kavonl!)

jedie | olew:  Osrihadoen kaws wit | np,  Quenks (Paooma ) buct sei..

Das ol ek Lol Toke bal  Lowlet  all eweim :

Su (Tv .e0) = RT 92’ I (l—c-ip‘/ur)

= hRTV r do D(u) G (l-c-t“/“-)

Die  Wlandn olicddg ia D=3 D/uetunine= p&‘r W= c|k] st

e 2 2
TPIEEY 2 () M R LA LR S .
p,s 1 Qﬂ"‘); o wie?
1 S
DQ:..(‘ kT "' . -—
S (= |V e Idr x" |n (l‘c“‘) = —leq
WI (tﬂ)z FAEE T SN S N - -——C
) I
v s L
Of s {7 s ey
Es c.u-y(,a“ Side -
Endvopie S= 4yvT®
Spea. Uares C, = Iz yV r
Jl«\klunr dowche P = Y TIH
lnese Enrye v = 3 ¥V T*
Als " Mokl recum skeabdes eoiref whlid e vt se Cin solcles tobl taum

waf K leiner (’/ Ob//nuaéz OCi Cichngrof s olann i€ s , olaf olic
a,lc}w,kqb(/lc La;lu»] p (etde. o TT st ( fk{au— Bolh 2ueann -

o).



(
]

[
| 1
SHaltungr geatte_{ [1400)].
|
|
|
<

-

\
d|w..

|

l

I
YJI

\

|

|
|
§
|
|
1
|
|
|
|

Praucksohs

S N

e
5 . e




Lf? P‘\OnOn%

Aude | At de. %«'%zfcﬂw(a;uuja‘ boawled o Gh | e Gl dyabtun
bLarmonsdes | Osul Usdorte, Far N Alome uythen ik 3NV
&Lwin ﬂg“&\- ) v

}"“7' E o Z tu'- ( ”l- + é )

ist

Einskin = Modell

ln ot | Vestis fackdte  Modttd  wthmer  tow an,  ofaft alle & gl

Sind
! D (w) “ évi s(u—we)

Es  {obf4 deetd . Cy x| b T TEIT

)
dil.  olie | WAraw bapazitat | Ves Scliommeled Cpotn bl for T =0

e, of *-}4-’:-‘» for  Sppbime il Ew;:'oﬁl'dw..

‘DLLi < - HOW

Wewa  dat Aton. - JtiwinW Gehgpplh Skl bt Sidy Wl ”‘(“‘""7""""‘
(J’td‘; Medanik ) mid )fip&lh‘ah w (h)’ A
wold | b le |1 [Beilloni hagke | | Ahusbisda

Thouont,  bak. W (k=2) —p. lowg \ w:ck/

. bons { ‘. N Qeust
Es oibb 3 (olaasafonta. 3 ( I lowy., Lhansr.) \
i ?
]

lm oyt Athadhben v alumbisde  Phonons,

wock | ofer Debye - N&‘vilg%_:

- W =< |kl for | 0= w,<uUp

- Die 1. B2 ool oliwnt AYS Lyl 7,&“(4... Volumen,  ee1chd.



Lf'l-géf

'qu%tt 'wu\cd% olie| ltﬁml&m{s oliclule ;. i
| l | I | ]
R N ‘
BRERNFE 51 = @(u -w) :
N ¥ !
RN a, |
W (= kg )| 1) L ~ | , Ll
D( e D\n (4 ‘Jt F“?_MM‘ | I : | I
. [ | I [ [ 3} '7‘0
| ——— e e
w o o(:u [:oo(!.lw\J Puows 3N | Ostillaloe, |t
| | | .-
i | ,3N =I V% 5 I dw D(w) | /\ g_b -l C("" r‘) )
bt g | | EEEEE NN
- 3(~') :w/- S (u,-u) |
| [ | -—--—--r —_— ‘JD mm—
‘Hj‘ tu, = k QD; l\gi,.,,i Wity tie D&Ly{:- Tmp&uw &{n‘ﬁd‘;w;
Vopinke Uk i (ublérpm ol Op = (o0 teak.
Dol Dokutial it awa: | | N
| L_n_(-,-’\/) = 3Vf olw D(u) ( = 4- ’u &. (l- | ﬁ )
2 A‘Muo‘u-? D&L«;& FMM.-.% ])(x |
| | - 3 |l . ‘l-3X/8+x/u  x)
‘M” = "":!de 4" n { ‘Vs;“* x|
A | | b,
R 3 Nue.pinm'rb °)+3thu('-el L
| | L1 Cy |
U 5(2)
| | I | || : |
| | | Lo = .
o O O &L R I . |
Cve 3”“(?\\1)(?—) LE S i
. 3l 3yl i/ B |
Fae T'» G f,.u(b, wN 0(.4/1 t{ywnsd‘t kalhl- I
REEN ,'f)uaon Pebit | | |
Cy = 3.\/& o({w,., 1,.4:4 (:..r T << 99‘ g
e ! - TN '
Cy = '-s-z.gn"" Nk T ( Wasmd hypititat i M-horpm)

( Melalle

eleleh heikay | Cy ~T)



