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Evotnta 21 Mnyaviopol oAANAemSpaoews MAEKTPOUAYVNTIKNG akTwoBoAlag - VANG
(Stotabuikd atopo)

Aoxnonm 2.1.

1. E&nynote 115 Siepyacieg aAANAETMISPAoE®WS NAEKTPOUAYVNTIKNG akTvofBoAlag pe Siotabuiko
ATOUO. AWOTE TIG EKPPATELS TTOL Sivouv TV mBavotnta va cupfel n kdbe Siepyaacia og xpovo dt.

2. TwgBa opilate T0 XpOVO (NG TNG Avw 0TABUNG;

3. YToAoyloTE TNV TIUKVOTNTA EVEPYELAS NAEKTPOUAYVNTIKNG AKTWVOBOAING 0 OTOLXELWON TIEPLOXN
ouxvotnTag, MéAavog ocwpatog oe Beppoduvaplkn ooppotia, p(v,T)dv, Bewpwvtag OTL 0
TANOLVO UGG TNG oTabung Ni SnAadn o uécog aplBpog aToOpwy ot oTddun i akoAovBel katavour
Boltzmann pe Sta@opeTikd otatiotikd Bapn gi. Emiong, Oswpwvtag yvwot Tn popen TOU

8mh v3

3 hv
¢ e /kB -1

vopov tov Planck p(v,T) = , Bpeite to mnAixo Twv cuvtedeotwv Einstein Az1/Bai.

Aoxnonm 2.2.
Ag vmoBéoovupe 4Tt ol «TaAavTwTéG» Tov Planck Sev €xouvv evépyelec E, =nhv, n=0,1,2,3,... aAA&

E,= hv (n +%), n=20,1,2,3, .. Tlowd popen mukvoétntag evépyelag HM aktwvoBoriog oe

OTOWXEWWO Teploy] ouxvoTnTog, HEAAVOG owpatog oe Beppoduvauikn ooppotia, p(v,T)dv,
TPOKVUTITEL,

Aoxnonm 2.3.

A¢ ovykpivoupe TIg TOAVOTNTEG QUOOPUNTNG EKTOUTNG KOl EEAVAYKOOUEVNG EKTOUTNG. Av
emBupolpe avinuévn ouvoxn XPEL(OUNOTE HUEYAAEG 1] WIKPEG OUXVOTNTEG, UEYAAES 1) HIKPES
Bepuokpacies; Kpivovtag amd tn oUYKplon Twv TOPATAVE TOAVOTHTWY eival gukoAdTeEPN 1
Snuovpyia ocuvekTikig 6éounc ota padloKOUATA 1) GTO VTIEPLOPO;

Aoxknonm 2.4.

‘Eotw OTL embupodpue 1 mOBavOTHTA oUOOPUNTNG EKTIOUTNG Vo ooUTAL HE TNV mibavoétnta
efavaykaopévng ekmoutng. e TL Bgpuokpacia eivalr autd epiktd ota FM padiokvuata Y. o€
ouxvotnta 100 MHz kot 0to uTteplw e T.x. o€ unkog kopatog 200 nm;

Aoxnonm 2.5.

To Dalton (Da) 1 n evomompévn atopkn povada palag (unified atomic mass unit), u ~ 1.660538921
10727 kg, opiletan wg 1o 1/12 g pdlag ToL ATOUOV TOL TILO KOWoU 16oTdToL Tou &vBpaka 12C . Ag
BewproovpE OTL AVaPEPOUATTE 0TO &TOWO TOL 2C oV £ el amd 6 TPWTOVLA, VETPOVIA Kol NAEKTPOVLAL.
Atvovtal ol paleg Tov TPWTOVIov, TOL VETPOVIOL Kot Tou NAeKTpoviov m, ~ 1.007276466812 u, m, ~
1.00866491600 u, me ~ 5.4857990946 10 4 u. Av mpocoBéoovpe 6 m, + 6 m, + 6 m. Bpiokovpe mepimov
12.099 u kot 6yt 12 u, mpdypa ov o@edetat 610 «EAAEWpa p&lag» SnAadh oto OTL pépog ¢ palag
NPEULAG XPTOLUOTIOLEITAL YLt VX GUVEEDOUV TA TIPWTOVLA, VETPOVLA, NAEKTPOVLA PTLEAYVOVTAS TO ATOO.
Ag Bewpnoovpe TV (eavaykaopévn) amoppd@NoN Kol a§ EOTIAGOVHE 0T SLATIPNOT EVEPYELAS KAl
OpUNG. L€ TOLX TEPLOXT UKWV KUPATOG, A 1] KLVNTLKY) EVEPYELA TOU ATOUOV PETA TNV ATIOPPOPTOT) TOU
@wToViov elval apketd peydAn (ag movpe (om pe TO €va GEKATO TNG EVEPYELAG TOU (PWTOVIOU TIOU
ATOPPOPATAL) OVTWS WOTE VA [T LTIOPOVIE VA TNV YVON|COVE OTO EVEPYELAKO LloolUYL0; Alvovtal h ~
6.62606957 10734 Js, c ~ 2.99792458 108 m/s.
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Aoxknon 2.6.

Oewpovpe ocLAAOYN ATOUWY VEPOYOVOU Ot BEPUOSUVALKT) LOOPPOTILA KoL OTL Ol LSLOEVEPYELEG KABE
, ; , L -13.6eV ; . . '

atépov Sivovtal amo 11 yvwoTtn oxeon Bohr E,, = — YmoBeote dtL 1M Bepuokpaocia eival (') 4.2

Kkat (B') 300 K. Aivetau ) otabepa Boltzmann kg ~ 1.3806488 10723 ] /K~ 8.6173324 1075 eV /K.

(A) Zuykpivete Tov aplBpd tTwv atdopwv Tou Ppiokovtal oty 1n tpoyid Bohr pe tov apBud twv
atopuwv Tov fpiokovtal 0N 21 TPOXL& Kat cuveyioTe avd (e0yn Ewg Tnv 51 tpoxwd ({evyn 1n-21, 21-
3n, 3n-4m, 4n-57).

(B) Zuykpivete tov aplbpd Twv atopwyv mov petafaivouv og xpovo dt amd tnv 1n otn 2n TpoxLd pe
efavaykaopévn Siepyaoia, deiz HE TOV aplOpd Twv atopwyv Tov petafaivouv og xpovo dt amo v
2n omv 1n tpoxwd pe efavaykacpévn Siepyaoia, dN;il. Yuvexlote avda (evyn €wg v 51 TpoxLA
(Celyn 1n-2n, 21-31, 31-41, 41-51). YoB£ote 6TL B1z = Bai.

Aoxnonm 2.7.

Oewpnote pa kPavtikny tedela oxnuatog opboywviov mapariAnAemimeSov pe €o0wTePKO GaAs
Slaotacewv 8 nm eml 4 nm eni 4 nm kot epiPAnua AlkGai xAs pe poplako kAdopa Al, X, TETOLO0 WOTE M
ACLVEXELX TNG {OVNG AYWYLOTNTAS HETAEY TwV §U0 VAIK®V va eival Vy = 224 meV. Oewpnote Katd
TPOGEYYLON TNV €VEPYO HAla 0T {WVN aywylHoTnTag (on mepimov pe avty touv GaAs niadn m* =~
0.067 me.

(A) Tlboeg evepyelakeg otabues £xel autn 1 KPavtik teAeia; Av Sev umopeite va 1o amodeilerte,
Bewpelote yvwotd OTL éva kKBavtikd @péap e0poug L epLEXEL

2m* W L2
n(L) =1+ Int W

Séopieg evepyelakés kataotaoels. Int[€] eivat To aképato pépog tov &.

(B) Z& TL koG KOUATOG VTLIOTOLXEL 1) HETABAON aTto TNV BepeAlwdn oV TIPWTN Sleyepuévn otadbun
™G ev Adyw KPavTikni¢ teAelag;

(I Mepartépw, VTTOBEGTE OTL £(OUUE WA LEYEAN OUAAOYN amo TETOlES KPavTikéG TeAeleg pe éva
NAEKTPOVIO oV KGBe pia kol O6TL M otatiotik) Boltzmann pe (Sia otatiotikd Bapn umopel va
TEPLYPAYPeL TOV TANOLVOUS TwV evepyelakwy oTtabuwv. H Beppokpacia ag eivat (a') 4.2 K kat (B") 300
K. Zuykplvete tov aplBud twv KPavTikwv TEAELWV OTIOU TO NAEKTPOVIO Pploketal atnv OepeAlndn
oTAOUN pe Tov aplOpd Twv KPavTIKoV TEAEWWVY OOV To NAeKTPOVIO Bploketal otnv 1n Sieyepuévn
oTaoun.

(A) Eotw twpa 4TL 0AN auTth 1 cLAAOYN KPBavTIKWVY TeAelwV BpiokeTal evtog kataAAniov HM mediov.
ZUYKPIVETE TOV aplOpud Twv KPAVTIKWY TEAELWV TOV petafailvouy ae xpovo dt amd ) Bepelwdn oy
1n Sieyepuévn otdbun pe efavaykaopévn Siepyaaia, deiz, Ue Tov aplOud Twv KPavTIkwV TEAELWDY
Tov petafaivouv oe xpovo dt amd v 1n Sieyeppévn ot Oepediwdn otdbun pe efavaykaopévn
Siepyaoia, szgil.

Atvetain avnyuévn otadepd Planck A ~ 1.054571726 10734 Js, To otolxelwdes poptio e ~ 1.602176565
10719 C, n pé&da touv nAektpoviov me ~ 9.10938291 10731 kg, ) otabepa Boltzmann kg ~ 1.3806488 10723
J/K=~8.6173324 1075 eV/K. Kat yevikwg démola otabepd oag xpeldletal, OewpnioTe TV yVWwoTH.



