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Acoknon 1.1: evEpyeLa Kol UNKOC KOUOTOC
OWHOTIOIWY

Mdon KWWNTLKN EVEPYELD TIPETEL VO £€XOLV TO CWHATIOL:
Y (pwTdVL0),
e (NAekTpPOVLO),
P (MpwToVLO),
a (GAea)
YL VO £XOLV UAKOC KOUOTOC
a) 1 A°(Angstrom) ;
B) 1 fm (fermi) ;
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Acoknon 1.2: PadloxpovoAdynon mMETPWUATWY

H nAkkio TWY METPWHATWY TNC YNNG UTMOPEl va EKTLUNOEL pe TNV
napatripnon TNG oXETKAC aPOoviac Twy LOOTOTWY OTLC dLAPOPEC PUOLKEC
PUBLEVEPYEG OELPEG. MU& amb auTEG €xeL oav “PnTépa” To **° U Kat e
OLABOYIKEG LETAOTOLXELWOELG KATAANYEL OTO OTABEPO *°° _Pb. Av

Bewprioovue OTL OL EVOLAUETOL TIVPAVEC €XOULVY aHEANTEOLC XPOVOLC CWHC
0€ 0X£0N ME TNV NAKK{A TNG YNG Kot 0TL N ToooTNTa “*° _Pb Mov mepLéxeTat
OTO METPWHOTA TIPOEPYETOL ATIOKAELOTIKA OO TNV ATIOOLEYEPON TILPHNVWVY
238 U, bnoAoy{oTe TNV NAKia evOG METPWHATOG 0TO oTolo BPeBnKe OTL N
oxeTkn agBovia ** Pb mpog ** U elvat 15% mpog 85% (15:85). Zag

paiveTal Aoylki N nAkla TnC YNC mov BploKeTe;
AlveTal 0 HECOG XPOvog Cwrig Tov #*° U (6.51 Sloekatopdpla £€Tn =

6.51 * 10° éTn)
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Aoknon 1.3: PadloxypovoAdynon ue optlovta ALYEC
XLALABEC X poOvLa

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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Acoknon 1.4: Evepyoc dlatoun avtidpaonc

>' éva nelpapa mapdyovtat mupAvec “*Na pe BouBapdloud evéc otdyov
kKaBapoL vatpiov *Na ndyovc 1mm, pe 6éoun devtepiov PEOPATOC
500nA. O BopBapdlopdc tov otdéxov *’Na pe tn déoun devtepiov
OLAPKEDE 2 WPEC KOL UECWC METAE N EvEPYOTNTO TOL OTOXOL METPNONKE
oc 56 MBQ. Oswpwvac o€ mMpwTn nMpoosyylon 6tL o xpoévoc BopBapdilouod
e{val apeAntéoc os oxéon ue to Xpoévo nuIlwAC tov **Na (T1/2 = 15.02 h)
Kal dpa oL mapayduevol mupnvec **Na dev dlaomwvTtal mpiv TN HETPNON TNG
EVEPYOTNTAC TOL OTOXOUL, LTIOAOYIOTE TNV eveEPYO BLATOUN TNC
avtidpaonc.

AlvovTadt:

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

dopTtio nAekTpoviov (e) = 1.6 * 10*° Cb
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Acknon 1.5: M&yeboc¢ nuprivwv

a) MNoon elvat n aktiva Tov uprva **?. Po (MoAwvLo);

B) Néon €lval n TaxdTNTA €VOC CWHATLOIOL a (AAQQ) HE KLVNTLKN EVEPYEL
5.41 MeV,; To Bewpelte OYETIKIOTIKO N OXL;

Y) M6c0 xpovo XxpeldleTal VO CWHATIBLO a (AAQQA) E KLVNTLKN EVEPYELA
5.41 MeV woTte va duaoyioet €vav nupriva *?2  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 ylia A=1fm?
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(yla nAekTpodvio pe E = 126 MeV)

do/d$§2 (fm)?/steradian

Evepyodc dlatoun avd povadda otepedc ywviac

>
=
@

Aoknon 1.7 - 2kedaon Rutherford (2)

O nmupnvag Au w¢ onpelakso goptio « Evepydc dlatoury okEdaong
NAEKTPOVIWY A0 ONUELAKO TIuPRVA
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K. Kopﬁdq - FIUpr]\)le| NUL £ LULLCLWUI| JUV cq. -

(a la Rutherford):
do <Zl*Zz*ez)2

1

— X
d< 4F

sin* (0 /2)

«Z e = gopTio BARUATOG

(Yla nAekTpoVIQ, € :Z = 1)

« E = evépyela BANUATOC

«Z e = gpopTio 0TOXOL (MLpNVa).

(YL Xpuoo, Au : Z, = 79)

« O=ywvia okEdaonc tov BARMATOC

« EpwTNON: YmnoAoyiote and
ToVv TUTo tov Rutherford tnv
eveEPYO dLatoun ava povada
OTEPEAC Ywviac (da/dQ) yia
okEdaon oge 6=90°, €vOC
NAEKTPOVIOL O€ XPLOO, UE
EVEPYELA NAEKTPOVIOL 126 MeV

MAUNI|VCLy 77 L



Aoknon 1.8: ZKEdaon a and ATOULKA NAEKTPOVLIA N
ard TOLC TILPNVEC ;

* 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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2YXETIKLOTLKN KLWWNUOTLKA
ZXETIKLOTLIKA KIVNMOTLKA:

H pala eival pla
HOP®N EVEPYELAG

E = MC? = n evépyela mod éxw eneldn

) / s s s s
EVEQVELQ ,/ \ QTIAQ KOl JOVO E£XW pada m

HACX ¢ = TaydTNTA TOL PWTAC

2
YEVIKQ , ue Kivntikn evépyeia K |, Exovue - EFE=K +mc

1

Ji—pg’

2
E=my C ,0mov y =

Kat B=v/c, ue v =TaYOTNTA COUATISIOV

p=—my ov=my ﬁC,o’noupzop,u?

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

Ineiwon w=1,ypapope 2E2=p2+m2,K)\7I
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Movadec

c=3%x10°mls=povada taydtnrag =1

uovadaevépyeiac=eV=1.6x10"""Cb*V=1.6%10"" Joule
2uVOwCc xpnotuomnololue to MeV (= 10° eV)

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

Ac=197MMip T O hq;z—:,uovado(épaanc(evepyelac X)(povou)El
TU

a= e’ [mks]ze—z[cgs]z—l @\olt XPQOLH9HOLOL;HF'HB3I(V-\E/OO':E v VLKN)

47 e P 137 €V v evéipyea (R MeV otnv nupnuikn),

1/4me = 1 o€ OAOLG TOLG TUTIOUG,

o = n otaBepa AenNG veNG = 1/137 Kot 6a BACOULLE:!

e’=ahc,omova=1/137
Ac=197 MeV fm

MeTpapE:

MdaCa: MeV/c? (apo0 E = mc?)
Opun: MeV/c (apol p = myBc)
Xpovo oe: 1/MeV (agpoL n povada dpdonc = Evépyela * Xpévog = 1)
MNKoc¢ og: povadec xpoévov = 1/MeV (agpoL n povada taxdtTntoc=1)

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