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L. Xpnoweg ovoikéc otaespic

¢ =3x10® m/s

1J = 6,24 x10* eV

ks = 1,38x10% J/K=8,62x10°eV/K
K.=9x10° Nm?/Cb?

h = 6,62x10%Js
h=h/2a=1,05x10"%*Js
hc=19,86x10%°Jm=12412 eVm

Zopartibio Mada (Kgr) Doprtio (Ch)

|gel=|qgp|=1,6x10-1° Cb

11. Xp1owor poadnpotikoi Tomot
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111. Xpniowor tomor tne Kopatikig

2 2
Kvpotikn eéicwon: oy(x.t) _ 1 o7y(x1)

aXZ U2 81:2

[Mvkvémto evépyelog KOUATOG: U = <5> | "Evtaon kdpatoc: | =ovu | (Z—Ej =I1A=vUA
Kvuoatonakéro:
y(x,t) = ZA cos(k;x—at) =R, {Z Aei(kixw.t)}

o ot 0, k,—Ak<k<k,+Ak
y(xt) = J‘ A(k)COS[kX—a)(k)t]dk: I A(k)e'[kx““(k)‘]dk | AK) = a 0 <K <Ko+ ’

Ko —AK koK 0, oALOD
y(x,0) = y,(X) = j A(k) cos (kx)dk = j Ak)e*dk
y(x,t) = [ AK)cos[kx—a(k)tldk = [ Ag)e™*dk

d(v k d d
v _da(k) _ ©, )=U KR —yy —pe
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daw(k) (da))
Ug = = —
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LIV. Xpijowor tozor g Khaoikng Xrotiotikig Puoikig
1 - or - 2
P:Ee T | ¢={[[[[[e “"dp,dp,dp,dxdydz | s:zp—m+U(f)
s 1 41
¢ op k,T

V. Xpnowot tomol TN Ocopiog XyETIKOTNTOC

Tayvnto 10V EOTOC. C = ——
\Eoty
m,0

J1-v?/c?

2YETIKIOTIKN Kwvntikn evépyewo: K=

My

J1-v%/c?

ZYETIKIOTIKN 0pur): P= | Zyetwotikn palo: m=

m,c?
J1-0v%/c?

T gAedBepo copdrio: EZ\/(mOC2 )2 +(cp)’

2
-m,

2
m,C
0 = mc?

J1-v%/c? B
pc:\/(Kerocz)2 —(mocz)2 = JK?+2Km? = K,f1+ 2T<°CZ

o coudtio og medio duvapswne: E=K +U + m002 =mc?

E=K+E, =K+my’ =
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Frequency, Hz Wavelength

VI. HAeKTpOUOyVNTIKA KONOTO, \
1022 |

. i
1021=  Gamma rays

10%

E(x,t) = E,sin(kx— at) |

X-rays

B(x,t) = B, sin(kx — wt)k 5 m
— 1008 |-
o E(xt 1 1o |
B(X,t) = ( ! ) y = 10M - t\"mblclighl <
C A ’60/[10 113;— Infrared 7]
u=gE’ o - i
— 2 100 |- B
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108 [~ AM I
o L T [ —1km
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VIL. Méhov céna o |
 da=p (f)df , da=p, (1)dA

P
Aogeticn Ikavomta: a = K

, du=u.(f)df , du=u,(1)dA

<|m

[Mukvétta Evépyelag: U =

p(f,T)=§u(f.T), p(A,T)=§u(z,T)

Népoc Stefan — Boltzmann: @ =oT*, o =5,67037x107° [W / m?K*]

Népog Wien: 4T = orabepd = 2,8978x107 [mK], f;ﬁX = orafepd = 5,889 x10° [HzK™]

C,f

Acvpntotikog vopog Wien: p(f,T)=C,f% 7, yaf -

Népog Rayleigh-Jeans: o(f,T)= i—f f2k, T, p(A,T)= %kBT

. 2zh 3 2zhc® 1
Nopog Planck: p(f,T)=———, p(4,T)= I =
kgT AkgT

e® -1 etel 1

VIHII. ®OTONAEKTPIKO @UIvOpUEVO
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Hewapotikn perém: K = Emeu nax = JeAVs | Potoniektpikn e&icwon tov Einstein: hf = ¢+§ m,v
20yvOTNTO OTOKOTNC: fC = %

>
=4
/ Pe
* §
”~ ~ Recoilirn

IX. ®awvopcvo Compton

A =2 — 2= (1-coso)
m_.C

e

h ° ,
Mrjkog kopatog Compton: A, = — =2,4x107 A \ ’
m.C

e
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X. ®aopo Tov Yopoyovov

1 R 1 1 m=12,3,4,....

A "Um* n?)ln=m+1L m+2, m+3,.....

m=1234,..
f =cR, (iz—ij{

m’> n’)|n=m+1, m+2, m+3,...
R, =1,09677576x10'm™ = orafspd Rydberg
cR, =3,29x10"s™

XI. Atopko mpotvmo tov Bohr yia ta MovoniekTpoviokd Atopa

L:meur:nh:nl, n=123,.....

27
2 2 1
rn=h+2n2:47z'goh—2n2’ n:1!273!-'-- | rn:_aonz, n:l,2,3,...
ZKemeqe Zmeqe Z
h? w? o 0
Axrtiva Bohr: & = r1(Z =)= 2 4, 7 = 0,53x107"cm =0,53A
Ke eqe meqe

2 2
e e N P
h n A4zgshn

L Z°Kmgq;  Z°Ki2z°mgq;  Z°mgq; 136

9

E, = = = = Z% eV, n

2h*n® h%n? 8,°h*n? n

4
=% 1 0973732x10"m*
8cg,"h

0

Kde 1 _Zc
Tyetikiotikn 010pHmwon — Xtabepd ASTTAC VENC: & = e = 13—7, L, = FE

XII. Kavovae kpavroone Wilson- Sommerfeld

¢ pda=nh, n=01,23..

XIHI. Xvyypovn KBavrounyovikn

n CYOt) 7T Y iy g

ot 2m  ox?

. O¥(T,1) o, S , o0 o8 0
h =——VY[r)+UF)P(F,L), Vi=—S+—+—
"o 2m FH+UOFEY 6x2+8y2+822
TN copdtio kaboplonévne evepyelog:

2 2
I TG Ly wixt) = E¥(x 1)

2m  oX

hZ
—Z—VZ‘P(F,t) +U(X)P(F,t) = EY(T,1t)

m

Y(xt)=p(xe " | % + ;—T[E ~U()]w(x)=0

=12,3,...



TMHMA ®YXIKHY , MAOHMA : Ziyypovn @uowi) (Yroyxpewticd 4°° EEaprivov), TYIIOAOT'TO

U(x)

XIV. Arsipofofo IInyaode 0 0
0 ,0<x<L
U(x)= ,
0, aAlod
2 . (n I 1l
wn(x):\/:sm[—”x],n:1,2,3... I
L L .
E o 123
=N gz N=123.. 0 i
XVI. Appovikog TalovroTic
n Ha(y)
U(X)=—Kx2=1ma)2x2, w= %
2 m 0 l
1 1 ) L 1 2y
a2\ X 1 2 4 -2
l//n(x):(zj“r(znl J e 2 HHLCZZX], n—0,1,2,3 3 :TJ':"-'_S _ |.2_
- 4 16y* — 48y + 12
d”(e‘y ) mao 3 32y° — 160y + 120y
Ho(y)=(-0"e" — =~ T

E =[n +%jha) n=0,12,3..

XVII. Movoniektpovieakd Atopno ot midiclo tne Xvyypovine Kpavrounyovikng

1.Kvpatoovvaptiosic:
Yoim, (1,0,90) = R, (r)©,,, (O)P,, (¢) = R, (1)Y,, (6,9)

2
L d () [am (o 1 2) 000e
r dr dr /]

Ars, r r
2
}‘i&mﬂd® +e+1)-""_l@=0
siné dé de sin” @
2
Z q2) +m°®=0
@

INvkvdtnteg MOavOTNTOC:
P(r)=|R,(rf . P(0)=|o,. 0 . P@)=|o, ()] . V.., 007 | = 0., 0f

2. Xtpoopun:

L=Jt+1n L =mh

, ge|n -
fip =——<L | luL,z=_27Lz=_27mCh=_m[/uB| ﬂB=27=9,274x1024J/T

e e e e
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4. YHvhson Z1po@opudv:
J=L+S
J=4jlj+1n

J=Ll+S, v, [l —

m.=—j, ceeeee.s 0,000y j

J

J,=mh

|

ﬁzﬁﬁﬁs:ﬁ:—%(iwé)

e

5. Emtpendpeveg Metafdosis: Al =11, Am, =0,%1

ATOMO YAPOI'ONOY
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