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PYZIKOXHMEIA I (XHM-048)
MOPIAKH AZMATOZKOIIIA

Opada acrnocswv 2 :

A. Axtivofoldia péAdavog oopatog. POTONAERTPLKO PALVOREVO

1. o) No mapactadei ypaogikd (Graph, Origin, Excel, ...) n e€dptnon g mokvotrag axtivoBoiicg mov
EKTEUTETOL OTTO LEAOY COUO MG GLVAPTIGT TOV UAKOVG KDOTOG, A (NM), y1d T= A, 2A, kot 4A K (A: o
aplOUOC UNTPOOL GOG).

B) Amd To vopo tov Planck va e&aydyete to vopo petatdmiong tov Wien ko to vopo Stefan-Boltzmann.

2. To épyo e€aywyng ywo ta otoryeio Ni kot Na givar avtiotoyo 5,0 kot 2,3 eV. Tloto givor to péyioto
UAKOG KOLOTOC PMOTOC TO 0moio emapKel yia v e€aymyn nAekTpoviov amod ta 600 ovtd otoyeia ; [Towd
Oo etvor 1 KvnTiKn EVEPYELD TOV EAEVBEPOV NAEKTPOVIOL GTIG DO TEPITTMOGELG AV YPTCILOTON el

axtvoforia uikovg kopatog (A/5) nm ; (A: o apBudc unTpmdov cog)

B. Avaoronnon KBavtopnxavikig
Moo unkog kdpatog De Broglie avtiotoyel oe nhektpdvio pe kivnikn evépyeto 1, 10 ko 100 eV

4. Hlextpdvio emtoydvel o€ nhektpiko duvopkd V = 100 Volts. Tow givar to pirog kopatog De Broglie
T0V niextpoviov ; (HB mop.2-3) (A=1,226 A)

5. Xto meipapa Davisson-Germer, to omoio emiPefaimoe v vwdbeon de Broglie, niextpovia
emtayvvopeve o duvapko V = 54 Volts okedalovtat oty empaveta kpvotdAiov Ni. Av n amdotoon
peta&d tov atopmv Ni givon d = 2,15 Ava vroloyioOel n yovia katd tnv omoia gupavilel péyioto n 1M
TaENG TEPiBlacn Tov «kdpaTog» TV niektpoviwv. (HB 2-8) (6 =50,9°)

YnodeiEn: Na arodeilete pe Pdon amhd yeopuetpikd oynua tn cvvonkn nepibioong.

6. No efetdoete av o1 cuvaptioelg ¥ = e y = coshbx kar y = sinbx amotelodv 18106vvapTHGELS TS
e€iowong Schrodinger ue V(X) = ¢ (otabepd).

7. Na deifete ot cuvaptnon y = XeXp(-X%/2) anotelei 13106VVAPTNON TOV TEAESTH:

-d?/dx2+x2. TTowa eivou 1 avtictoyn oty ; (HB 2-12)
8. Tlotec amd TIC KOUTOAES TOV TOPOKATO CYLOTOC EIVaL SUVATO VO ATOTEAOVY KLLOTOGLVAPTNGT] EVOC

oVOTNHOTOC; Na oTIOAOYNOETE.
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9.

10.

11.

12.

13.

14.

"EoTo 1 Kupotocuvaptnon copatdiov: y(X) = [exp(-x4/2a2)]*2.

a) Na kavovikonon0ei i cuvaptmon y(X).

B) Na vroloyiofei n mbavotnta P(X) edpeong tov copatidiov 6To 6Toyeiddes diaotnuo (X, X+dx). T'o
7ol TN TV X epeovilet péyioto n katavoun mbovottag P(X) ;

) Na vroroyieBoiv emiong ot avopevopeveg Tipég ,<xX>, <X%>, <x>?%, <pyx>, <(px)>> Kot ot avTicToyES

TIRES O10GTOPAG Ox KOL Gpx.

‘Eoto : W(X) = P2(X)+2¥4(X), pe P2(X) kot Pa(X) KOpATOGLVAPTHGELS COUATIOION 68 HOVOSIAGTOTO

epéap duvaptkod evpovg L. Na vroloyisBei n avapevopevn Ty g evépyeog <E>. Tt mapatnpeite;

a) o copatidlo o povodidotato epéap duvapkov evpovg L, va dei&ete ott ot 1docvvaptoelg Pi(x)
kot Pj(X) eivon opBoydviec v i #j. (HB 2-18).

B) £ ovvéyeta, vo Bewpnoete Tig, ¥3 ko s, kot ypnoponoidvag ypaeikég pebddovg (Graph, Origin)
va dgi&ete 0Tt etvan peta&d Toug opBokavoviKec,

v) Howd givar n ThavoTTa VoL EVPIGKETAL TO COUATIO GTO HEGO TOL SOYEIOL GTNV TEPITTMOT TNG
kataotaong Vs kot g xotdotaong We.

INo copotidlo ce povodidotato Ppéap duvapkov gvpovg L, va vroroyicete tnv mibavotnta edpeong
Tov couatidiov oto dotnua: 0,9L <x <L yia t1¢ kotactdoelg Wi, Ws kot Wi, Tt mapatnpeite oe oxéon
ue v Khacowkn mbavotta; (HB 2-19)

Yy nepintoon epeatiov 2D pe daotdosig (X =1, y=1), X=1,y=1,5) kou (x =1,y =4) va
TPOCIIOPIOTEL 1 EVEPYELD TTOV AVTIGTOLXEL 6TIG 20 YOUNAOTEPES KOTAGTAGELS KOt VoL TapooTadel
ovykpitikd o€ Siéypappa Tomov Grotrian. YrnodeiEn: vo ekpploete Ty evépyeta oe povadeg (mh)?/2m.
To popro 1,3,5 eEatpiévio eppavilet exktetopévn cvloyio, ondte Bewpoipie 6Tt Ta T NAeKTPOHVIO £YOVV TN
duvatodtnta va Kivovvton e ebBepa kot aveaptnto peta&d toug kab’ 6Ao to pnkog tov. Eivar g ex
TOVTOV EPIKTO VO TEPTYPUPEL TKAVOTONTIKA 1] Kivon TV T nAekTpovimv pe Aor To LOVTEAO TOV
ocOMOTO0L 68 TNYAdL Suvapkov aneipov fabovc. (PAéne emiong Epy. Aoknon B17)

o) No TpoGd10piGETE T1 GUVOAIKT EVEPYELX TOV GUGTNUATOG TMOV T NAEKTPOVIMV TOL Lopiov o1
Beperiddn otabun Bempdvrag 6TL Kabe evepyslokn oTaBuUn déxeTan LEYPL 2 NAEKTPOVIO. TN CLVEYELD VL
VTOAOYIGETE TNV EVEPYELD OV avTIoTOLXEL oTnV 1M Ko 2" S1eyeppévn KATAGTOOT Kot TO AVTIGTOL(O UNKOG
KOUOTOG TNG oKTVOPBOAING TOV aotTeiTOL Yo T O1€yEPOT).

B) Tt avopuévete vo TPOKOLYEL OGOV 0POPH GTO KOG KOUATOG dléyeponc, av avénbei to unkog tov
ovuylaKoL ToAvEViIov; Na OTIOAOYNCETE.

v) Na enekteivete v amdvinon cog 6to () divovtag dudypapupe AE og cuvaptnon tov aptdpod duthmv
deopav n (3-7).

Méoo pikoc deopod petald yerrovikdv atopmv C oty alvcida : R =1,4 A

‘Eoto copdtio mov nepipépetor o€ emipaveia opaipag (3D).

No vroAoyicete T0 LETPO TOL SLUVOGUATOC TNE TPOYLOKNG GTPOPOPUNG av 0 KPavTikog aptOudc £ etvar :
0,1, 2, 3. Ztnv ovvéyela va vtoroyicete T yovia mov oynuatilovv ot TpoPorég Tov daviouatog £ pe

ToVv dEova KPAVTmong TG GTPOPOPUNS.
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15. T'w T1¢ kataotdoeg v = 0 Kot v = 1 ToL ATAOD APUOVIKOD TAAXVTMTY| VO VTOAOYIGETE T 0KOAOLOA.
<X>, <X%>, <pi>, <p>> kan ) Sraemopd (6) Tng péong 0éong Kot Tng péong opung.
Eniong va emPePfardoete v 10y0 TS opyns s afePfaidtrag oTov appoviKo ToAavImT.

16. No mapactmoete dwypappatikd (o€ 2 dwaotdoeig — Graph, Origin) Tig KVHOTOGVVAPTNGELG Wnoo, TTOV
AVTIGTOLOVV GTO ATOUIKG TpOYLoKA 1S, 25, 35 kafdG kot Ta (Wnoo)? Kat 47tr?(Wnoo)?. (YmOSeEN: Av

Kpatoete TV KAMpaka otov a&ova X (dnradn r) otabepr| Ba xete dpeon ekovo Tov «ueyEBovey Tmv

TPOYLOKADV).

IIpécBeTeg aoknoelg 0md Ta oyeTIKd KePaioa oto pddnpa Pvoukn-11

Evésiktikd Aopéva mapadeiypoata

P OTONAEKTPIKO QUIVONEVO

Napadewypa 3.3

DwtonAekTpkod dalvopevo

Ortav emudpdveila vatpiou (Na) aktivoBoleitar ota 475 nm,
aneheuBepivovtal NAEKTpOVLA LE KLvNTIKN evépyela 30.0 kimol ™.
Mot elvat n T tou €pyou efaywyrc yia o vatplo (oe povadeg J);

ZTpatnykn

hv = ® + Exe (3.3)

H Efiowon 3.3 avadépetal o€ éva GwToVIo. Apa n KLVNTLKN EVEPYELD
TOU UTTOAOYLETAL PEMEL VoL LETATPATEL GO YOO UHOHO LUK
TOCOTNTA OE TN TOU QVTLOTOLXEL O€ Eva NAEKTPOVLO.

EmiAuon
ApYIKA HETATPETIETE TO UIKOC KUPATOC, A, OE ouxvotnta pe Baon
v EE 3.1

c=Av

o € _ 2008x10°%ys™
A AT5x107(

(3.1)

=6.31x10"s"

v EE. 3.2

Xpnotponoteiote tnv EE. 3.3 yia va npocbloploete to £pyo efaywync.

Itn ouvéxsla unohoyllete tnv moootnta hv yua éva pwtovio pe Baon

E=hv (3.2)

= (6.626x10% | 5) x (6.31x10" 5
=4.18x1019

AkohoUBwG SLatpeite TNV NAEKTPOVIAKT KLVNTLKY EVEPYELD HE TN

otabepd tou Avogadro Kal UTIOAOYIZETE TV KIVNTLKI EVEPYELR YLt
€va NAEKTPOVIO

_ 30.0x10° Jpsar”
€ 6,022 108 g
=4.98x107%0)
Kat Abvovtag tnv E€. 3.3 wg npog @ unohoyilete to €pyo efaywyng
& = hv + Exe

Eror: @ = (4.18x107° J) — (4.98x1070))

=3.68x101%)

Epwtnon

Not umtoAoyioete tnv KwnTikn evépyera (og kimol+) Twv nAektpoviwv
nou aneAevBepwvovtal dtav oTo MEpapa XpnoLLonoLELTaL
aktvoBolAia prkoug kKUpatog 450 nm .

Noa ermovardpete TOVG VTOAOYIGUOVG EKPPALOVTEG TNV EVEPYELN OE LOVADES eV.

Mnkog kopatog de Broglie

Mapddeyua 3.6

5

Xpnoipotroiwvrag Tnv e§iowon de Broglie

Moo elvat To PriKOG KUKATOG TOU AVTLOTOLXEL OE NAEKTPOVLO KLVOUHEVO UE
tayUTnTa ton pe to éva 6ékato g taxutnTag tou Gwtdg; (H pdla tou
nAektpoviou didetat otov Mivaka 3.1, ogl. 116).

Itpatnykn
Xpnowonoteiote v e§iowon 3.9

h
A=— (h=6.626x1034Js)
mv

YrevOupiZetatott 1) =1 kg m? s (BA. Mivaka 1.2, oeA. 8). Zto cloTnpa

Hovadwv SI n povada pdlag ivat to kg (Evotnta 1.2, oel.7)

Enilvon
Ma to nAektpdvio
m=9.109 x 103! kg

Katu =0.1 x c=2.998 x 10" ms*
Bdoet tng E§lowong 3.9

" 6626x10 kf m” 7 £
(9.109x 107 ef) x (2.998x 107 srf 57)

=2.426x10""'m

Epwtnon

Moo &ival To PAKOG KUUATOG VETPOVIOU KWVOUHEVOU HE TayUTnTa ion He To
€va Sékato Tng TayuTnTag tou pwtoc; H pdla tou vetpoviou didetat otov
Mivaka 3.1 (ogA. 116.
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