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1896, FI155IK ( Mendeleev 1836-1907), & ZHIEr R AR L2 X L hit

AR ERTREARFEZENREG, MR ERBERREHE
NERBEMRFFIEF OISR ESHERHEEIHIRR, ItiEs
B mE RPN TRBHXR" . BRBERE{EEXR Lothar

Meyer (1830-1895) 11 2838 2 BRI RIF .

1 0
1 . . s
[w], Periodic Table . . . [
I T T F [F |5
:Iulse| oOf the Elements ¢ [n [ ERER
™ [ 1 (F
iHa IM3lee g vE wB vIE ——W i I | Al P |5 |l |Ar
I E TR A Y
lE |ca Ga Se|Br | Kr
5| Al | SF In | Sn 1| ¥
E|lgs | Ba Ti | Pb | Bi At | Bn
| Fr | Ra 113
#Lanthanidel®  [5 [ee Jer ez fez fea [us 67 E EL
Series Ce¢ | Pr|Hd [Pm|Sm| Eu| Gd| To | Dy | Ho | Er | Tm |7 | Lu
ehctinite PO 1 R [B M s I EE EEEE E R E
& arias Th |Pa W | Hp| Pu | Am|Cm| Bk | CF | ES | Fm |Md | Bo| Lr




R F # &

1897, =EHYIEE X ZFHF*(1.J. Thomson)
SIRNEBEFEFHEEBRIEETN TEREEER
RERE IR ESREBEM ] Eim ( plum
pudding model). | FEZB 5 AR E 5 E E 15
WsERA D - AERITF ZEHBFEKET
e/m=1.759x108 coul/g

1. 2 1 750x10°coul/
Ek:eV:Emv m_ r2B? 9
A o\
||l ' D P&si%%g < = o/ ELECTRONS
REGION .
m O o O O
-19 0 0 O

_ e(16x10 8coul) _9ixl0®g e

e/ m(1.759 x10°coul / g)

electron


http://www.aip.org/history/electron/jjappara.htm
http://en.wikipedia.org/wiki/File:Plum_pudding_atom.svg

1914, fuZE&EErnest Rutherford IR HEFHEIR TN
ia,;*”“*IEEEﬁ]IQE”’;EE’JJ??*Z,IE?W‘TE%S
EEXRG & M2 ol FiEEEEHRNER
P pEE IR AOIR 5

Po-214 ELECTRONS
IN ORBIT

a particle

Q)eteclor

Aperture

Radioactivity
on Foll

POSITIVE
NUCLEUS
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BRI REEmERE T T AR 7R T

1918 fi1ZEfERutherford 43R & +(proton) P&
- NIRE F AEENTFHFE

et M EBIRFEH = TEYEHA:

&+ (electrons), & F(protons), &+ (neutrons).
EF: BfaE=-1.602x 101°C EBE= ~9.109 x 10-3! kg.

BEY: EfE= +1.602x1019C EES ~ 1.6726 x 1027 kg.

DT FEFAES B8 ~ 1.6747 x 1077 kg.

19325 S 4 7eChadwick %3R8 F (neutron)  9Be+2He—>12C+3n

P2N+SHe—LO+1H

21



i IR+ 1Z(Nucleus)

06:25:05

@Q@O 1ZF (nucleon):

(B
(L& ©
JRF1Z i
(nucleljs) @ &1 (neutron)

Z = [RFF% (atomic number) = &+ &

A=E=% (mass number) = BFE + PFE=Z+N
N=A-Z=5FE

[RF1ZRET = Ze (e : EFEE 14 electron charge)

JRF1ZRIE = = A amu (atomic mass unit)
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file:///G:/980831_台大訓練班/上課講義PPT/20091017/Periodic_Table_Chinese.zip

= E=

EI::I
=~

s JRFE=EI(atomic mass unit, amu) :
—ER2CIRFE=/m1/12%41 amu -

s —{ER2CIRFE : (1/6.02x1023)x12 g = 12 amu
s 1amu=1.66x102/ kg °

12.000 72 / = H.
6.022045 x 10 23@%/§E:X%2

1T°C LIKE THIC... ) )

-~
’ electron (-)
4 kg amu C
( 0prnmn +)  EF p  1.6725x10% 1.007277 1.602x109
t tF n  1.6747x1027 1.008665 0
\  neutron (0)
\ / TEF e  9.1098x103! 0.000548 -1.602x1019
-~ g

""l-..___.-l"'
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EREFHFHE R AES

, Masses and charges of the main subatomic particles

Particle Symbol Rest mass Rest
energy
kg amu® (MeV) Charge* Comments
~27

Proton p 1.672 x 10 1.007 938 +1 Nucleons, i.e. present in the
atomic nucleus

Neutron n 1.675 x 1077 1.009 939 0

Alpha-particle « 6.645 x 10?7 4.003 3725 +2 Two protons and two
neutrons
Ejected in « decay

Electron e orf 9.109 x 10 0.00055|or 171820 0.511 -1 Form stable discrete orbits
around nuclei Ejected from
nucleus in §- decay

Positron e*orf3* 9.109x10*" 0.00055 or 1/1820 0.511 +1 Antiparticle of the electron—
produces annihilation
radiation when both meet

Pi meson n* 2.480 x 108 0.150 139 +1 Keep the nucleus together
(n° and n also exist)

Neutrino v 0 0 0 0 Emitted during }-decay and
electron capture Very weak
attenuation by matter

Photon or hv — — — 0 Travels at 3 x 10®* m-s™' Forms

quantum part of the electromagnetic

spectrum

*A charge of +1 is +1.602 x 10°' coulomb.

“1 amu is 1 atomic mass unit which is one-twelfth of the mass of a neutral '2C atom.
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EEE : 12mv2 (IMAEE @ vARE)
fIEE : mgh (MABEBE - gRENNEE  hBSE)
BIREEAMIBERIEEMI : 1kgm?2s2=1],1gcm?s2 =1 erg
#0EE : 1~ (calorie) = 1 gZKF+&§1°C (1 calorie = 4.18 J)
&= A% (electron volt, eV) : —(EEFLI1 VRUENZENRL miE - P
ERYFMEBZEER/1 eV -
1eV=1.6x101°]
BREOB AT : E=mc? (Ef6BEE - mIEE = @ ciEtiE)
1l amu&ERES ] - HER
E=mc2=(1.66x1027 kg)x(3x10% m s1)2
=1.494x1010]
1.494x 1010 J/(1.6x 103 J/MeV)=931.5MeV -
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FEREl@ ) 2

» 1.EfIZ(isotope) : HEE FE(2) - Kﬂ$?§ﬁl ®0,M0%0

» 2.BE(isotone) : BRI FEI(N) - BT - 2Mn2FexCo

» 3.[@EZR(isobar) : HHEIE=ZZ(A) - KITEP¥%Z ABEFE -
X6 ZCs 2B

» ARERAER(somer) @ HERE - ARZTRERE - T ®TC
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T %2 238 —_—— ) 222Rn —_ — = p 205Pb
U series
4.5x10°
- BoX10Y) o By @, B, v
GARER 232Th — o wp 22°RND — = == 208Pb
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Decay
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REEEEMNE

=& F 8(decay constant - AEfIAs?) : IHEMNRRFENRA
ﬁﬁléﬂéﬁﬁétﬁ?@ﬂ’ﬂ&f e o] DR — By %
ER VI*E’J&F‘ Eﬂﬁﬁiﬁ—;%ﬁW?”ﬁ&%%%ﬁ%ﬁ’ﬁ%
- R Z BB

m F=({b)Ei(half-life - TE(T,),) : BEMZEREZRA
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i % 22 (Exposure), X

?ii (|on pair)

AVAVAL
— $EEI%—,M§¢N\E§
] (survey meter)

(air)

X = charge liberated / mass
1R (%) = 2.58x10* C/kg
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* % U4 7 £ (Absorbed Dose), D

* MEERTLEIER (ionization or excitation)
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lon chamber

D = energy absorbed / mass
1 Gy (18%8) = 1 J/kg
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i & Bl 48 4% SR B I & B (D)

H: 6 = D xQ
Hy 60 = Dy X Wp

Hy .6 : S3EI= dose equivalent
Hy 60 : S{EEI= equivalent dose
D, : IEU%|= organ absorbed dose

Q : IEFZI (quality factor)
W, : iR 5 I (radiation weighting factor)
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i 25 [ £ B 8 54 N1 R 7

Radiation ICRP 26 ICRP 60
Quality factor (Qg) Radiation weighting factor (ay)
X7 B 1 1
Neutron
Thermal 2 5
0.5 MeV 11 20
20 MeV 5
unknown 10
Proton >2 MeV 10 )
o, 20 20
fission fragments,
heavy nuclei
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JoF RIERES 1
Bf  uirf HZiBEE= 1
P BEE <10 keV 5

10 keV - 100 keV 10
100 keV-2MeV 20

2 MeV - 20 MeV 10

20 MeV 5

Bf (AEEEHTET ) >2 MeV 5
afiif - BEH - Bz 20
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He = 27 Hy 26 X Wy 56
E =21 Hyg0 X Wr6o

e

He . A5 E| =effective dose equivalent
E : B3 Zeffective dose

Wi 6 © A AN1E
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Zltissue weighting factor
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ICRP-26 £ ICRP-60 7z #H #a J07E R BILLER
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Tissue (W7,¢)
Thyroid (0.03

Lung (0.12)

Breast (0.15)

Tissue (Wr¢o)

Gonads (0.25 }
Bone surface (0.0
Red bone marrow (0.1

Remainder (0.30)

Thyroid (0.05)
Oesophagus (0.05)
Breast (0.05)

Lung (0.12)
Stomach (0.12)
Liver (0.05)

Colon (0.12)
Bladder (0.05)
Gonads (0.20)

Skin (0.01)

Bone surface (0.01)
Red bone marrow (0.12)
Remainder (0.05)



i 40 4 22 B A NN HE R B (W)

as B, T ICRP 26 ICRP 60
Tissue Weighting Factor, wt Tissue Weighting Factor, wrt

MR (5B AR) 0.25 0.2

A=) 0.12 0.12

wEhe (KImEE) 0.12

fif 0.12 0.12

=] 0.12

s 0.05

FLAR 0.15 0.05

T B 0.05

BiE 0.05

EA AKX IR 0.03 0.05

K2 B 0.01

BIH 0.03 0.01

HERE D 0.3 0.05

® |ICRP 60 Remainders including Adrenals, Brain, Small Intestine, Kidney, Muscle, Pancreas, Spleen,
Thymus, and Uterus.

E R - ICRP-26(1977) XICRP-60(1991)
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