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Acoknon 1.1: evEpyeLa Kol UNKOC KOUOTOC
OWMHOTIOIWY

160N KNTLKA EVEPYELA TIPETIEL VO £€XOLY TA CWUATIOLA:
Yy (pwTdVL0),
e (NAekTpoVLO),
P (MpwTovLO),
a (GAea)
yLa Vor €X0LV UAKOC KOMATOC
a) 1 A°(Angstrom) ;
B) 1 fm (fermi) ;
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Aoknon 1.2: PadloypovoAdynon mMETPWHATWY

H nAwkia Twy METPWHATWY TNC YNC UTOPEL va EKTLUNOEL pe TNV
napaTNPNON TNGC OXETIKAC a@Ooviac TwV LOOTOTIWY OTLC OLAPOPEC PULOLKEC
PUBLEVEPYEG OELPEG. MLG amo aUTEG €XEL OOV “PNTEPQA” TO **° U Kat pe
OLABOYLKEG LETATTOLXELWOELG KATAANYEL OTO OTABEPO *°° _Pb. Av

Bewprioovue OTL OL EVOLAEDTOL TIVPAVEC €XOULVY apEANTEOLC XPOVoLC CWNC
o€ ox€on ME TNV NAWKIa TNC YNC Kot 6TL N mocdTNTA 20682Pb TIOU TIEPLEXETOL

OTO METPWHOTA TIPOEPYETAL ATIOKAELOTIKA O TNV ATIOOLEYEPON TILPHVWVY
228 U, vnoAoyiote TNy nAkia €vO¢ METPWHATOG OTO omolo BPEOnKe OTL N

oXeTIKN agBovia ** Pb mpog ** U elvat 15% mpog 85% (15:85). Zag

paiveTal Aoylkn N NnAkia tng yrc mov BplokeTe;
AlveTal 0 EoOG XpOvog Cwrig Tov ** U (6.51 SloekaTopdpLa £Tn =

6.51 * 10° £Tn)
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Aoknon 1.3: PadloxypovoAdynon ue optlovta ALYEC
XIALABEC X¥povLa

Evac namnupog and Alyumitiakd Td@o mepLExel 1g dvbpaka e evepyoTNTA
4x1012 Ci. Av 0 AdyoC Twv upnvwv *C/12C oge €va Cwvtavo dEvdpo slval
1.3x1012 va BpeBel N nAkia Touv namnvpov.

( Xp. nuiCwnc “C=5730 £€tn)
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Aoknon 1.4: Evepydc dlatoun avtidpaonc

>' éva nelpapa mapdyovtal muprivec **Na pe BouBapdlopd evdc otdyov
kKaBapoL vatpiov *Na ndyovc 1mm, pe 6éoun devtepliov PeOUATOC
500nA. O BouBapdlopdc tov otdéxov *’Na pe tn déoun devtepiov
OLAPKEDE 2 WPEC KOL AUECWC META N evePYOTNTA TOL OTOXOL UETPHONKE
o€ 56 MBq. Oswpwvac os mpwTn npoocyylon 6tL o xpodvoc Boupapdlopod
e{val apeAnTtéoc os oxéon Pe To Xpoévo nuICwric Tov **Na (T1/2 = 15.02 h)
Kol dpa ol mapayduevol muprivec **Na 6ev dlaonwvtal mpiv Tn pé€Tenon TG
evepyoTNTOC TOL OTOYOUL, LTIOAOYIOTE TNV €vEPYO dlatour TNG
avtidpaonc.

AlvovTal:

nokvétTnta vatpiov (Na) p=0.97 g *cm?
1A = 1 Coulomb / sec = 1Cb/s

dopTtio nAekTpoviov (e) = 1.6 * 10*° Cb

A.lN.O - 29 2em. 2016 K. Kopdd&c - Mupnuikn Kat Ztowxelwodn 5ov €€. - Aokrjoelc #1




Aoknon 1.5: Méyeboc nuprnvwv

a) Noéon elval n aktiva Tov muprva *#2  Po (OAWVLO);

B) Moon €lval N Tax0TNTA EVOC CWHATLOOL A (AAQQ) LE KLVNTLKN EVEPYELX
5.41 MeV; To BewpelTte OXETIKLOTIKO N O)L;

y) Mooo xpdvo xpeldletal Eva CWHATIOLO a (GAQA) HE KLVNTLKA EVEPYELA
5.41 MeV wote va daoyioet €vav mupniva *“*_ Po (moAwviov);
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Aoknon 1.6 - Zk€daon Rutherford (1)

* 100N evEPYELA TIPETIEL VA €XEL €A NAEKTPOVLO WOTE VA €XEL UNKOC
KOPMOTOC A=6 fm? MNdon yia A=1fm?
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Aoknon 1.7 - 2kedaon Rutherford (2)

O nupnvag Au wg onpelakso goptio « Evepydc dlatoury okEdaonC
(YyLa nAekTpovio pe E = 126 MeV)
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do/d$§2 (fm)?/steradian

1072

1074

|

NAEKTPOVIWY A0 ONUELAKO TIuPRVA

(a la Rutherford):

do <Zl*Zz*ez>2

|

dQ 4E

e S

sin* (6 /2)

«Z e = popTio BARUATOG
(Yla nAekTpoVIQ, € :Z = 1)
« E = evépyela BANUATOC

- Z e = gopTio 0TOXOL (MLPNVa).

(Yia xpuoo, Au : Z = 79)

« O=ywvia okEdaonc tov BAARMATOC

50

Evepyoc dlatopn avd povdda otepedc ywviac
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evePYO dLatoun avd povada
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Aoknon 1.8: ZKEdaon a and ATOULKA NAEKTPOVLIA N
ard TouC TUPNVEC ;

* Aoknon 4.1 tov BLBAlov oac, ocA. 74

4.1 A relativistic electron whose rest mass can be neglected has energy E. It
scatters elastically from a particle of mass M at rest and after the colli-
sion has turned through an angle # and has energy E'.

(@) Show that the total energy of the struck particle after the collision is
Ey=E—E'+ M.

(h) Show that its momentum 1s

Py =[E*>+ E"> — 2EE' cos O Jc.

(¢) Hence (using Ei; = F‘:; ¢& + M?*c*) show that the fraction of energy lost
by the electron is
E—E' B 1
E 14+ MAE/NE(l —cosd)]

For £ ~ a few hundred MeV, show that this 1s small if the struck particle
is a heavy nucleus, and is large (except for ¢ =~ 0) if the struck particle is
an electron.
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2YXETIKLOTIKNA KWWNUOTLKA
ZXETIKIOTIKA KIVNUATLKA:

H paca eival pla
HOPON EVEPYELAG

E = MC? = n evépyela mod éxw eneldn

ool § KaL HOVO €Xw S
EVEPVELX ,/ \ QTIAQ KOlL JOVO €XW pada m

HACX ¢ = TaydTNTA TOL PWTAC

2 fapatt
VEVIKG, , UE KIVNTIKY evEpyeta K | Eyovue EFE=K +mc -

2 1
E=m Y C ,dmov y =——, kou f=vlc,ue v =rtaydrnro couatidiov

Vi— g’

p=my v=m?y B c,éxov p=opui

E*=(pc)+(mc’) - E [MeV], p [MeV/c], m [MeV/c? ]

2nueiwon: ue ¢ = 1, ypagpooue : E : :p2 +m’ K.
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MovAadec

c=3%x10°mls=povéda taybnrac =1

uovada evépyeioc =eV=1.6x10""Cb*xV=1.6%x10"" Joule
2uVOwCc xpnotuomnololue to MeV (= 10° eV)

>T0oBepd touv Plank = h = 6 626 x 10°*] s

Ac=197 MeV fm, omrov h= 2— = LHOVAOO OPLTHS (svépyszag X)(po'voz))z 1
T
o= e’ [mks]:e_2[c §1= 1 e\o’( xpnmuc,)mLo()usln&v'\t/oO: ,
T Axe He He €8 137 €V vy evepyela (1 MeV otnv nmupnvikn),

1/4mte, = 1 o€ 6AOLG TOLG TUTIOUG,
Kaw Ba BACOVUE: 2 =7 ¢, 6mov a=1/137

Ac=197 MeV fm

a = n otabepd AenAc veNg = 1/137

MeTpaME:

MdaCa: MeV/c* (apol E = mc?)
Opun: MeV/c (apol p = myBc)
Xpovo og: 1/MeV (a@oL n povada dpdonc = Evépyela * Xpévog = 1)
MNKo¢ og: povadec xpoévov = 1/MeV (agpoL n povada taxdtTnToc=1)

1 amu = 1/12 pdcac ovdétpov atéduov *C = 931.5 MeV/c?
Md&Ca nAektpoviov = 0.511 MeV/c?
Md&Ca npwTtoviov = 938.3 MeV/c?, M&la vetpoviov = 939.6 MeV/c?
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