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OewpnTikd Mépog
Oépa 1°

210V KUKAIKG emmitaxuvtry LHC tou CERN o otroiog mpdkeital va 1eBei o€ Asitoupyia 10
2007, TpwTtdVIa, oe dUo dEOHEG, Ba emmTaxuvovTal he Tn BorBia KOIAOTATWY padiocuxVvo-
TNTAg oXedOV OTNV TAXUTNTA TOU QWTOG C, ATTOKTWVTAG MIa evépyela E=7TeV dnAadn
E=1,1210° J 1o kaBéva. TN CUVEXEID TA TIPWTOVIA B CUYKPOUOVTAI £XOVTAC TOGO HEYE-
AEG evépyeleg wOTeE va dnuioupyouvTal TTIBAvVWG véA OTOIXEIWON ocwuaTidla. O dAKTUAIOG
Méoa oTov oTToio Ba KivouvTal Ta TTPpWTOVIa €XEl aKkTiva r=4243 m kal BpiokeTal oe BAaBoG
100 m ké&tw atod v em@avela Tou €ddg@ous. H duvaun Lorenz 1Tou Ba ogeileTal og 1232
UTTEPAYWYIMA PayvNTIKA OITTOAQ (NAEKTPOUAYVATEG) TOTTOBETNUEVA TTAVW OTOV DAKTUAIO KO-
T& PAKOG TNG O€0UNG TWV TTPWTOViwY, Ba dpa WG KEVTPOUOAOG dUvauN yia TNV KUKAIKA Ki-
vnon Twv mTpwTtoviwv. (YTrepaywyog cival To UAIKO €keivo 0TO OTToio UTTdpXel TTAAPNGS a-
TTOUCIia NAEKTPIKAG AvTIOTOONG KAl AQUTO OTNV TTEPITITWON TwWV NAeKTpopayvnTwy Tou LHC
emTuyxavetal ye uypod ‘HAlo kal o€ Beppokpaacia 1,9 K)

o) YToAoyioTe / eKTIUAOTE TNV KEVTPOPOAO duvaun og KABe TpwTovio, AauBdavovtag utr
own OTI N EVEPYEIQ TWV TTPWTOVIWV JIVETAI ATTO TN OX£0N 1I000UValiag HACOG Kal EVEPYEIQG
Tou Einstein E=mc? Kkai 6Tl 6TTWG OTTODEIKVUETAI O TUTTOS TNG KEVTPOUOAOU KAl OTIC UPNAEC
TaXUTNTEG €XEI TNV i0IO JOPPI HUE EKEIVN TTOU €XEI OTNV KAQOIKI MNXQAVIKI YE TNV TTPOUTTO-
Beon OTI To M €ival QUTO TTOU UTTEITEPXETAl OTNV €iowon E=m c2.

B) Oa umdpyouv dUo déopES TTPWTOViwY He 2835 opddeg oc k&Be déoun kai 1,05 10
TTPpwTOVIa 0¢ KABe oudda. Na uttoAoyiceTe TV €viaon TOU NAEKTPIKOU PEUUATOG TNG MIOG
0éouNG Twv TTpwToViwyv. AiveTal TO QOPTIO KABE TTpwTOoViou e=1,602 10°C ka1 n TaxuTnTa
Tou PWTOS ¢=3 10°m/s.

Y) ATO TnVv Tiun NG KevipoudAou duvaung o€ KABe TTpwTOVIO, UTTOAOYIOTE TO PayVvNTIKO
medio B.

0) ‘Eva 1mAnBog avaykaiwv diatdéewy, OTTWG avtAieg kevou, RF KOINOTNTEG, NETPNTIKES BIA-
TAEEIG, Opyava UWnAnG TAoNG, TETPATTOAIKOI payvhTES (01 OTTOIOI ATTOTPETTOUV TNV ATTOKAION
NG O€0UNG) Kal BERAIWG 01 TEPACTION AVIXVEUTEG OTOIXEIWAWY CWHATIOIWY OTTwG oI ATLAS
kai CMS trapeuBaAlovTal otov dakTUAIO Kal Ta 1232 payvnTika ditroAa dev KAAUTITOUV O-
AOGKANPN TNV TTEPIMETPO TOU daKTUAIOU aAAG pbévo éva kKAdopa TnG. MNa 1o Adyo auTtd 1o pa-
yvnTiké 1redio TTou atraiteital ival katd 51,4% augnuévo oe oxéon YE autd TToU BpPrKaTe
o10 epwTnua . Na uttoAoyioeTe auTtd TO aTTAITOUMEVO HayvnTIKO TTedio B. To kK&Be dittoAo
éxel uAKog 14,3 m. Na uTToAoyioeTE TO OUVOAIKO PNKOG TTOU KAAUTITOUV Ta QITTOAQ Kal TNV
OKTiVQ TOU KUKAOU TTOU €XEI TTEPINETPO TO PURKOG QUTO.

€) O avixveutrig CMS TrepIEXEl TO HEYOAUTEPO OWANVOEIDEG TTOU €XEI TTOTE KOTAOKEUAOOEI,
ME OUVOAIKO pnkog 12,5 m kai 2180 OTTEipeEG OTIC OTTOIEG KUKAOQOPEI NAEKTPIKO peUpa
1=19500 A. Av Po=41 107 T m/ A, va uTToAoyio€Te TO payvnTIKO TTedio B 0TO £0WTEPIKO
TOU OWANvoeIdoug. Aivetal: K, =po/41T Kal OTI OTTEIPES Ba gival UTTEPAYwWYOi 0€ BEpPOKpaaia
4.2 K.

oT) Av éva NAEKTPOVIO KIVOUMEVO WE TaxUTNTA Up=6'10* m/s €10éABel 0TO E0WTEPIKG TOU
owAnvoegIdoug atrd TN YIa ToUu AKPN, £€T01 WOTE N TaxUTNTA TOU va OXNPaTidel e Tov dgova

B" Aukeiou 2edida 1l amd 4



Evwon EAAnvwy @uaikwv MANEAAHNIOZ AIAFQNIZMOZ @YZIKHZ 2006

Tou owANVoeIdoug ywvia e=60° kai eE€ABEI aTrd TNV GAAN Tou dKpn, va BPEiTe TO XPOVO Ki-
vNonNg Kal TO hAKOG TNG TPOXIAG TTOU dIaypA@El TO NAEKTPOVIO HEOA OTO OWANVOEIDEG.

¢) >1ov LEP o otroiog ftav o trponyoupevog emmtaxuving Tou CERN utmpyxav 500 nAe-
KTpopayvATeg Pe avtiotaon R=0,08Q o kaBévag, 0Toug OTTOIOUG KUKAOQOPOUTE NAEKTPIKO
pevua 500 A yia Tnv TTapaywyn payvntikou 1ediou 0,3 T. Na uttoAoyioete TNV ATTWAEIN
IOXUOG OTIGC QVTIOTACEIC TWV NAEKTPOPAYVNTWY Kal TTPOCTTO0A0TE va OIKAIOAOYNOETE TN
XPAON TWV UTTEPAYWYIMWY NAEKTPpOUayvNTwyY otov LHC.

n) To kaBe payvnTtiko OiTTo-
A0 TTEPIEXEl  UTTEPAYWYIUO
oUpMOTa TO OTTOIA ATTEXOUV
45 mm atmd TO KEVIPO TOU
dakTuAiou (oxAua 1). ZT1a
oupMdOTa  aUTAG  KUKAOQOpEi
NAEKTPIKO pevpa 12000 A.
2e QvTIOIONETPIKG oUppata  Xvpuota
Ta pevpaTta gival avtiBeTq,

OTTWG QaiveTal 0TO OXANA 2.

Na utroAoyioete Tov apiBuod

TwV OUpudTwyV oTnEICOPEVOI OTNV TIPN TOU OTTAITOUE-
VOU payvnTikou 1Tediou B Tnv otroia uttoAoyioate OTO
epwtnua 8. Ta cupuarta givar EUBUYPAPUOI PEUNATOPO-
POl AyWYOi.

0) Na Bpeite TN dUvaun ava pgovada PAKOUG O€ KABE
oUpMa atTd TO PayvnTIKO TTEdI0 TOU AVTIOIANETPIKOU TOU
oUpPMOTOG.

Zynua 2

Ofépa 2°

A. ‘Eva OTTiTI KOVTA 0€ pIa Aigvn KAAUTITEL TIG EVEPYEIAKEG TOU QVAYKEG WE M1 BEPUIKA
MNXavA. To xelpwva, vepd KATW aTTd TNV TTaywuévn IQAvEIa TNG Aidvng avTAgiTal TTpog
TNV BepUIKA pnxavr). OepudtnTa petafiBdaletal amd 10 vepd OTO EPYALOUEVO PHECO TNG MN-
XaVNG, WEXPIG OTOU TO veEPO @PBACEI O0TO onueio TTHEEWS Tou, OTTOTE Kal aTToRAAAETal. O e-
EWTEPIKOG aEPAG XpnolhoTrolEiTal wg deCauevh XaunAng Beppokpaaciag. YTToBéoTe OTI N
Beppokpaoia Tou aépa gival -15° C Kal n Beppokpacia Tou vepou amd T Aipvn eivar 2° C.
YTtroAoyioTte 10 puBud (Aitpa o€ KABE BEUTEPOAETTTO) PE TOV OTTOIO TO VEPO TIPETTEI VO O-
vTAgitTal TTpog TN pnxavry. O ouvteAeoTr¢ amdédoong TG UnNxavng eival icog pe 10 €va-
TIEPTITO TNG PEYIOTNG BewpnTIKA TTPORAETTOPEVNG, KAl TO OTTITI XpeiadeTal 10 kKW. H TTukvo-
TNTa Tou vepou sival 1 g/cm?® kai n €18IKA Tou BeppdTnTa 4,18 J/gK.

B. Me tnv gpyacia tou, o0 J.J. Thomson 1o 1897 yia T cwuaTIdIoKr UON TwV KaBodIKWYV
aKTivwy €0¢€1EE OTI TOOO OTN PWTONAEKTPIKI) 600 Kal OTn BEPMIKN EKTTOUTTH), CWHATIOIA HE
TOV id10 AGYO QopTiou TTPOG PACa (NAEkTPOVIA), eP@avifovTal £Ew atTo Ta HETOAAA. KaTEAN-
¢e €101 oTnV UTTOBEON OTI OTa PETAAAA uTTdpXouv nAekTpovia. Mia deuTtepn uttdéBeon TTou
Ba £mTpeTre va eAeyXBei TTEIpapATIKA KAl va £XEl HEYAAN duvaTOTNTA EPUNVEIOG Kal TTPOBAE-
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YNNG WOTE va atroTeAECEl Pia Bewpia, ATav n utTTdBeon OTI oTa PETAAAG UTTAPXOUV EAEUBEPQ
NAEKTPOVIOQ.

1. MNwg ocuputrepaiveTal N eAeuBepia Twv QOPEWV TOU QopTiou 0t PETAAAIKO aywyo atmd 1o
vouo Tou Ohm;

2. H teipapatikn) €mkopwon tng deUTepng uttdéBeong npbe ue 1o TEipapa Tolman kai
Stewart (1916, 1917). H péBodog 1Tou akoAouBnoav rTav va Tpoodidouv PeydaAn emmTa-
Xuvon o€ éva JETAANO Kal va JETPOUV TN dla@opd dUVAUIKOU TTOU EKONAWVETAI JETAEU TWV
AKPWV TOU PETAAAOU AOYW TNG adPAVEIAKNG MACOG TwV EAEUBEPWV POPEWV POPTIOU Ol O-
TTOi0I UTTAPXOUV PECQ TOU. ZTO TTOPAKATW OXAMO O METAAAIKOG aywydg JE UAKOG L eTmiTa-
xuvetal ge otaBepry emrayxuvon a. Na uttoAoyioeTe Tn dla@opd dUVANIKOU PETAEU TWV a-
KPWV TOU 0€ oXéon MeE Ta L, a, kal To €18IKO opTio (TTNAiKo nA. PopTiou TTpog TN uada) e/m
TOU NAEKTpOViou.
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Oépa 3°

A. 'Eva 10aviko aépio BpiokeTal og doxeio pe EUBOAO. ZTO TOiXwHA TOU dOXEIOU TTOU €ival
atévavTl aTrd 10 EUBOAO UTTAPXEl MIO MIKPA OTI atrd TNV oTToia dlappEEl TO AEPIO ATTO TO
doxeio pe pubuo R. Molog Ba Tav o pubPog dlIapPONRG TOU AEPIOU OTNV TTEPITITWOT TTOU N
Bepuokpacia oTo ECWTEPIKO TOU doxeiou ATaV TETPATTAACIO KOl N TTiE0oN OKTATTAAOIQ;

Na Bewpnoete 0TI N péon TaxUTNTa TwWV POopiwv O€ KATTola KateuBuvon eival avadiloyn pe
TNV €VEPYO TAXUTNTA TWV HOPIWV.

B. 'Eva KA&IoTé pETOAANIKO BAKTUAIDI akTivag a=1 m kal avriotaong R=0,4 Q cival TommoBe-
TNMEVO PEOQ O€ OpoyevEG payvnTIKO TTedio éviaong B;=400 mT ue 1O £TTiTTedO TOU KABETO
OTIG OUVAMIKEG YPAUMES. Tn XpovikA oTiyun to=0 apxioupe va petaBadAAoupe pe oTaBePO
PUBNO TNV €vTaon B; Tou payvnTiKoU TTediou PEXPI TN XPOVIKNA OTIYMNA t2 =517 S.

Moia TTpétrel va €ival n évraon Tou payvnmikoU Tediou Tn xpovikr oTiyun t (B2) woTe n
BepuIKA 10XUG 0TO dAKTUAISI va gival P=16 mW.

Méoo cival To PETPO TNG €vTAONG TOU PayvnNTIKOU TTEdIOU OTO KEVTPO TOU OAKTUAIOIOU TN
XPOVIKA OTIyuA t1=5T1/2 s Adyw Tou emaywyikou peduartog; Aivertar: K,=10" N/AZ,

NeipapaTikd Mépoc

A. 'Eva «palpo KouTi» HE G- 10 mA . 12 mA
YVWOTO NAEKTPIKO KUKAWMA OTO e an
EOWTEPIKO TOU €XEl TEOOEPIG A- @ &

KpodékTeS. 'Evag pabntig dia-
BéTovTag pia 1Idavikr PITaTapia,

dUo idIa aAAG Ox1 10avIKa [BOA- C‘D 3oV (‘D

TOMETPA Kal OUO idia aAAd Oxi e
IOAVIKA QUTTEPOPETPA  YIa VA ]

AVOKOAUWEI TO TTEPIEXOPEVO TOU 33N ®
KOUTIOU €KAVE TO TTAPAKATW KU-

KAwpa OTO OTToio @aivovTal Kal

ol ueTproeig Tou. KabopioTte To MOAVO KUKAWMPG OTO YAUPO KOUTI KAl BPEITE TIG TTAPAUE-
TPoug apIBunTIKA. NPooTTabrOTE va ETTIVONOETE TO ATTAOUOTEPO dUVATO KUKAWA.

L]
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B. lNa Tov TTpoadIopIoPo TNG NAEKTPEYEPTIKNAG OU-
vaung E Kal TG E0WTEPIKAG avTioTaong r piag n- i
AEKTPIKAG TTNYAG OUVEXOUG, TTPAYHATOTIOINCANE TO
KUKAWMQ TTou QaiveTal o1o dIiTAavo oxua.

2Tn Ouvéxela KAgioape Tov OIOKOTITN A Kal YE TN | y/ - A
Bonbeia Twv opydvwy PETPICANE TNV TTOAIKA TAON -
Vn TNG TTNYNG Kal TV évraon | Tou peUPATog TTou
TNV dlappéel, yia kammoia B€éon Tou dpopéa d TNG \A—wwiw—
PUBUICTIKAG avTioTaong

TéNog etravaAdBape Tnv TTponyoupevn dladikaacia yia didgopeg BEoeIg Tou dpopéa b
OTTOTE TTPOEKUYE O TTAPOKATW TTIVOKOG NETPHOEWV:

Vi (V) L(A)
7.39 0.13
6.65 0.33
5.68 0.57
3.12 1.21
1.02 1.72

1. Na oxediaoete 10 diaypaupa Vy=f(I) kai va dIKAIOAOYNOETE T HOPPH) TOU
2. Na 1TpoodIopioETE TIG TINEG TWV hEYEBWY E kai r

. 2e ToIdV aT1T6 TOUG TTAPOKATW TTIVAKEG O TINEG OEIXVOUV, EJPAVWG, HIO OXEON AVTIOTPO-
POU TETPAYWVOU QVANETSQ OTIG BUO UETPOUNEVES TTOOOTNTEG;

MINAKAZ TIMQN MINAKAZ TIMQN MINAKAZ TIMQN
A B r

1024 | 1 1 2 360 1

512 2 16 4 90 2

256 3 36 6 40 3

128 4 64 8 225 | 4

64 5 100 | 10 144 | 5

a. 2Tov Trivaka A B. Zrov Tivaka B Y. ZTov mivaka [

KoAn EmiTuyia
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