v v 6 o a ¢ a a ¢
V5818 14 aNUNTMW wasWdnauInass

Physics 122, 35599 wan33H, msdinin 2564-65/1

9AN T0UADY
MAIMAaNd a9ineaans n.uiaa

11 nuMinG 2565



© N A LD

MILndowndNINs

a ¢ L4 v o 6 a
ﬂumgmﬂaﬂaua%u LAZ TNWNE M WNLA
THLHWGTH LA WASNWENT NS
WIAAYANDIDLAON
MIAAYM wagNNIUaSd
Unsoinaes
U aa a ¢
Fadnnnass

a a ¢ 4
wiaaglyzyna



MynaouNndNIimsd

nQueeiie duflunnpusesnamand Fugiuaguumsaang

o

NNNTOUDNNUUUWRDY (inertial frame) TIUNIYDINTOUOND
NMAgAY 1301AADUNMITANNLTIAG) s ﬁamﬂﬂ%ﬂu
mﬂmauaﬂmwaqmmamﬂu l#nseusadeiaiu Senmnuied

o
o o

ﬂ’]iLﬂﬁE]%VIﬁNW‘V]ﬁ”ZNﬂHLLauﬂ%




[ VA7

NWWI]{}')?WMZ/UFI?E?AEIZ\Q

DaaNYs0h (absolute time) t = t/
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1. nguasirdufaiuaieluynnsenddeuuiion

2. g unannan HuLauduneaIganug ¢ =3 x 108m/s
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MITINY1IVANILELIAT (time dilation)
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¥ = —————>1 (always) — t' < t (always) 4)
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1= (u/c)

= ufe=1/1-(1/2)2 = \/3/4 =087

u=0.87c = 0.87 x 108m/s = 2.6 x 108m/s = 9.35 x 10%km/hr
Twin paradox
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MINAGUINTLIENIN (length contraction)
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O: ct=2L O': ctj=L+ut], cth=1L — uth

Ctl :Lil Ctl :Lil
V" 1—u/c” "2 1+u/c
ot = c(t] + t5) = 2L = ~%(2L)
1—(u/c)?

L
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what are other
words for

simultaneity?

simultaneousness, synchronism,

concurrence, coincidence,
coexistence, concomitance,
contemporaneity, conjunction
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m = ymg relativistic mass (7
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E = 7m0c2 = K + mgc?, E? = p2c? + mgc4 (8)
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TWaou (y) Aoaumanduusimdnluih Lifisna (me = 0) Fatu

E,=pyc— p,=E//c,i.e., E,=20MeV, p, =20MeV /c

a o IS

dlanasan NNd1a me = 9.1 x 10 31 kg

mec® = 9.1 x 103 kg(3 x 108m/s)? = 8.19 x 10714J
8.19 x 10714y

= = 0.512 x 10%eV = 0.512MeV
16 x 10-19J/eV e ¢




uyyAmia: Wsaen (p) wag HIATew (n) Haawniy

mp = 1.673 x 10727 uag m, = 1.675 x 10~*"kg
lemmmwawmmamimﬂm ﬂaqaumﬂmﬂaq Tunig MeV
NSIRTIBEN: DENATOURNEINIUTIN E = 1.0MeV aziiluinmdin
(Badwiing) (p) wila?

E > mgc?® — (1MeV)? = (pc)? + (0.512MeV/)?
— pc =4/1—(0,512)2 = 0.86MeV +— p = 0.86MeV /c

oy ! a o d’d o IS L
N3oiiIagN: BENATOUNANTINUTIN E = 50eV g luiundy
(Ligadaims) winla?

P (pe)
2m  2mc?

pc = V2mc2E = 1/2(0.512MeV)(50eV) = 7.16 x 103eV
pc = 7.16keV +— p =T7.16keV /c  (9)
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1H, 2H, = deuterium(d), 31Ho = tritium(t)
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> isotone ABMIAAUANN N MW UAN Z, A GNNu

> isobar AOWIAAUANN A WU uAN Z, N @101
(i) 32 Ce’®, 345e7® (iv)11Na24 12M924

(i) 26Fe®®, 27 Ni°® (v) 27C0%% gNi®4

(iii) 1gAr40 19K40 59Ca*0



@%ﬂ?ﬂﬁlu%%ﬂaﬂﬁ (p,n) ﬂﬂLifJﬂTJNﬂuﬂW Mndoon (nucleon)
H"Jﬂﬂﬂﬁ]%ﬂﬂvﬁuﬂﬁﬂuﬂﬁEJLL?"\‘]%’JLﬂﬁfJiLL‘U‘ULLiQ (nuclear strong
force) "?j\‘]Nﬂ'J'INLLSQN'Iﬂﬂ']'ILLi\?ﬂﬂE]N’U LLV]NT"U“’?JE)\?LL?QH%
(V[,Nl,ﬂuiﬂﬂ?laﬁuﬁtﬂﬂﬂﬂ)
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r=nAY3 rp=12x10"%m=12fm
L?Wo iﬂ}lu’atﬂaﬂﬂ"ﬂﬂ\i A/ Nﬂ%‘Vﬂﬂ‘U
r =1.2fm(27)*/3 = 3.6fm

mnmmmeé’n@aauﬂa‘zmhﬂﬂmau-Tﬂimauﬁssﬂz 1.2fm
Newii
(1.6 x 10719C)?

= 160N
(12x10 Bmp 1%

= (9 x 10°N - m*/C?)
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W Stable

B Radicactive

Murnles of paobans (]

O B A 40 B3 A 130 140 16D 180
Mumbser af neutrons (n)

wEUSamiie) (binding energy)
E, = (AM)c?, AM = mass defect (10)
AM(BXy) = Z(*H) + Nm,, — M(X) (11)
Maihiadsfasgnialumiiones amu (atomic mass unit) #39 u

Tawil
1.0u = 1.66 x 10~ kg = 931.46MeV/ /c
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M(*H) = 1.00797u, m, = 1.00866u, M(3He) = 4.00260u
AM = 2(1.00797) + 2(1.00866) — 4.00260)u = 0.03066u
E, = (0.030661)c?(931.46MeV /c)? = 28.56 MeV
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) _ 28.56MeV

2 = 7.14MeV



binding energy per nucleon (MeV)
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NYMIAAYA (decay law)
—dN(t) oc N(t)dt — dN(t) — AN(t)dt — N(t) = N(0)e ¢

W A AoAaeiaeemydaisd (amgdmSuuaasiinaod)

juclide Constant Nuclide Constant
3H 5.6E-2 134¢s 3.4E-1
l4¢ 1.2E-4 135¢s 3.4E-7
36C1 2.2E-6 137¢s+D  2.3E-2
57Co 9.3E-1 144ce 8.9E-1
60Co 1.3E-1 152y 5.2E-2
55Fe 2.6E-1 154y 8.5E-2
59Fe 5.6E+0 226Ra 4.3E-4
59N1 8.7E-6 232Th 5.0E-4
63Ni 6.9E-3 2350+D 9.8E-10
90Sr+D  2.4E-2 238y+D 1.6E-10
93Mo 2.0E-4 237Np+D  3.2E-7
94Nb 3.5E-5 238py 7.9E-3
997c 3.2E-6 239py 2.9E-5
1245p 4,2E+0 241pn 1.6E-3

lZSSb"’D 2.5E-1 Decay constant of selected Nuclei (yr-1)



DAA3NEIN (half life time: Tj /o)

N(Ty2) = %N(O) = N(0)e T2

In2 .
»—>|n2:/\T1/2 or T1/2:%:$ (12)
MU Ty /(%0 Co)
0.693

A=0.13yr 1 Typp = = 5.33(5.272)yr
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fuiuased (radio activity:R) gnitonulifhfudanmsaansd
(decay/s)
R(t) =

‘dN(t)‘ —AN(E)

dt
NUIITNITUASNE Ao

1 decay/s = 1 becquerel : bq, 3.7 x 10" bq = 1Ci(Curie)
Mot Auduaednn 131 (odine, Ty, = 8days) MWIn 0.01ug

131 0.01 x 107
NC) = =35
T1)o = 8day = 8d x 24hr/d x 3600s/hr = 6.91 x 10°s
0693

"~ 6.91 x 10%s

x 6.02 x 1023 = 4.60 x 103 nucleus

=1.00 x 10781 — R = 4.60 x 107 bg
— R =1.24Ci



NILUIMNTAAUN (decay processes)

Name Decay process Intermediate process
B* decay AX =, X +et + v, p—n+et+v,
B~ decay AX >, AX + e+ Ve n—p+etve
electron capture (EC) E'+’§X — Z_AIX + Ve pre—n+ve
o decay AX =2 470X+ a a :3H8(+2)
gamma emission (y) ’Z"X* —+4X +y nucleus de-excitation

a3ty / faslulima (neutrino / anti-neutrino) 1fluaymaiiana
vouinn gnilandesmniiiadsa lunszunumsaasiiud
wasmsyudianasan aviifludniin myaaneshush Wwns
anTeidos wundon (weak nuclear force) Hauaneng
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"OnE HUNDRED MILLION NEUTRINDS ARE PASSING T
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