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Aoknon 3.1 : evepyela oLVOEONC KoL

Q-value avtidpaonc

[{vovTtal avBopuNTA OL MOUPUKATW AVTIOPAOELC;

a)*He + n- °He, b)°He -» “He + n;

Table 4.2. Energies of some light nuclei

pala vetpoviov 939.6 MeV/c?

Binding

Binding

p(xZa 'I'[prO\)iOD 9038.3 MEV/C2 Binding encrgy of Encrgy per
CTETEY last nuclkon nucleon
Mucleus (MeV) [ MeV) [ MeV)
‘H 2.22 2.2 1.1
H 8,48 6.3 2.8
SHe 28.30 19.8 7.1
"He 27.34 —1.0 5.5
“Li 31.99 4.7 5.3
iLi 39.25 7.3 5.6
iBe 56.50 17.3 7.1
1Be 58.16 1.7 6.5
'iB 64.75 6.6 6.5
B 76.21 11.5 6.9
2C 92.16 16.0 7.7
e 97.11 5.0 7.5
1IN 104. 66 7.6 7.5
TN 115.49 10.5 7.7
0 127.62 12.1 8.0
e 131.76 4.1 7.8
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Aoknon 3.2: Z0vtnén vbpoyodvou yLa apaywyn NAtov
otov HAwo

[éon evépyela Ba eAcvBepdvovTav av To devtéplo ( °H ) unopovoe
va nopdyet AALo ( *He ) pe tnv akéAovbn avtidpaon cdvtnENc?

‘H + °H -» “He
AivovTtai - NA XPHZIMOMOIHOEI MONO O,TI AINETAI EAQ:

- Evépyelec Zovbeonc (B):
B(*He) = 28.30 MeV, B(°*H) = 2.2 MeV, B(°*H) = 8.48 MeV
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Aoknon 3.3 : evEpyela obvdeonc - To otaBepdTEPO A
atd OAd

MNpoAnpa 4.6 Touv BLBAiov cag
OewprioTe TOUC TILPAVEC ME UKPO Hallkd aplBud A kalt Z=N=A/2.

a) AyvowvTtoc Tov 6po TNG evéEpyelac evyapwuaToc, doelEte 6tL O

NULEMTELPLKOC TOTIOC HdCoc (Ttov Weitzecker) 6lvel yla Tnv €vépyeLa
obvdeonc avA& VOLKAEDOVLO:

B/A=a-bA'-(d/4) A2

B) Ac(Ete 6TL N EKQpOONn aLTH EXEL HEYLOTN TWA Y Z = A/2 = 26
(oldnpog)
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Aoknon 3.4 : KolAada otabepdTNTOC - TO
oTaBepOTEPO Z OE OUYKEPLUEVO A

OewpPNOTE TOUC TIVPAVEC ME MLKPO HalLlKO aplBud A=14. AauBdvovtoc vt
OYLv OAOLC TOULC OPOULC OTOV NULEUTIELPLKO TOTo palac tov Weitzecker

a) MPAYTE TNV HABNUATLIKA €K@paon yia T HAla Twv TMVPAVWY pE A=14,
oav ouvapTNoN TOL Z TWV TILPAVWVY.

B) Zxedldote TN ndla Twv vprivwy ue A=14, cav ocuovdpTNOoN TOL Z TWV
nopnNvwv, and Z=5.5 €¢wc¢ 8.5 (dnAadn va KAveTe TNV KAUTOAN yLa KAOE
TIUA TOL Z, OXL HOVO VLA AKEPALEC TLUEC)

y) Ac(&€te 6TL 0 OpOC TNC evEpPYELOC CELYAPWHATOC TMPOKAAEL TNV XAPAEN
600 KOAUTILAWY. Z€ ToLd amd TLC 600 KAUTIDAEC Ba mepLuEvaTe va BplokeTal
o 16 otaBepdc nupnvac ne A=14; 2tnv KAUMOAN “apTLo-dpTIo”, N TNV
KOMTOAN “TEPLTTO-TIEPLTTO”;

6) YnoAoyiote TG paleg Twv nmupnvwy **.C, ** N kat **.0 . Moudg

nvprvoc etvatl mo otabepdc and Touvc TPEIC TOLC; € old amd TLC dvo
KOMTOAEC OV OXEBLAOATE MAPATIAVW AVAKEL ALTOC 0 OTAOEPOC TILPAVAC;

A.MN.© - 21 OkT. 2013 K. Kopddc - Mupnuikn & Ztoxewwdn | - Mabnua 3: AokAoelC #3




Aoknon 3.5: MNdéoa B-otaBepd yia KABE A, Kal dpa
nooa B-otabepd pEYPL A~200;

NpoRANnMa 4.9 Tou BLBAiov oag

Me BAon TLC OLOPOPETIKEC LOLOTNTEC TWV MVPNVWY ME GPTLO A KOL UE
nepttto A, €Enyriote ywatl vtdpyovv nepinov 300 B-otaBepol MLPAVEC UE
MACeG pexpL avtr Tov ** _Bi. Moldg €vat Aomév o pEcog aptbudg

LOOTOTIWY ava& oTtolyelo;
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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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