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ﬁw&wwwﬁn qrefeEw Tar @teaw U At
eq & fop 3R o aeat 3 ATt § S Heh-acd §AF
F B ear Prdiw w7 @ o 21 e 1807 #



qe-HT T

rTYTA o G B AW 20 TG B T THIIF Bl
I TiteRt & fatee T (Silicon), TTESTAR, AHITTIH
(Zirconium), AT (Thorium), AT (Cerium),
AR (Beryllium), ST (Boron), T8 TeAfHIH
(Aluminium) ® Tcq € § T FT H THAT (HAT |
T U8 T deal § O e ol Iareafy v s &y o
QR SR Ted € § YTCH hOAT SE9E o &F qrEr Av)
ﬁermaﬁm T WETET | G WY Fed: WH B A
AT T P e oy gafeaer b Ay & e vy
W AT AT FH-FH T Bas qea & G W
T FTR, AN W TAET (T TG S qed o Aeded bl
frsfrxaﬁwww , ST g 0T J7F FA qed 4
Wamrmmﬁmm 2w #1 g fade
IS SIVET § TE AT ST AT ol o aeat %
ﬁmwaﬁmcﬁﬁwﬁwmmﬁ&swmm
uﬁﬁmasrqwﬂm ForT, Tt @ fareans 2t S {4 o
v@ﬁwmwaﬁwwm Fufeera 21 70 s AT A
T HTerel — Efamy, ditewH gyr arelyw- 9
qrEyy e AT Teat S T Aisrory =y U F
wetuf feran ST e £

ST 1859-60 H T S AR Uz LA a7
T2 foTepIh W U Sframed @ fm ¥ vty
Wamﬁﬁﬁmﬁvmwwmwmwﬁrm
Iﬁ?ﬁﬁﬁﬂﬁ&%wﬁ?ﬁﬁ%fé I FUL T 7o
TepTeT T fetsre=r < oy Saren ® fawifera e aar @ | emsray
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FTTEPT 3 gl SI2 o A T T AT EerEeehry oot
ferw €, oee 3 St aeent 7 At fae & s e, @)
WIET GTEAHT T U W 6 Erar & € (ot S
A7 Toram om) geeie aan o Tt sarem # 9rame aus
(ATea TS ) & faera & U 7 S, At s dyely
21 STl 2 3T TAFEEHIT G0 @ T IHD FehYr F &
dr=lt ey T faarand T € 1 S0 W Wiy ey
Teb ST ST Wep ©7eY 4@ 30 & ST AITeare ooy &Y 3y
AT L@ % WY e TEHH AT C@TC A @ | TFReapry
ﬁ?a@wzéwmﬁaﬂfwﬁﬁwaﬁa&&w&rwaﬁﬁ
T T I PATE EATA O TS B | 59 @i oy
Feafiy & s et o guteaty & Y #E strae i =T 2
Ferelt wamef o o acat ot Safeater Bt 39 garef & us gey
AT WToT TRTeT B PeawoT & frg P ST wepe

T 1860 % e B SFEA Weled Juv 57 72 fafy
AT AT AT &7 GET 21 THAT 6T F 20 T |
I T9T W SEISH ATHH #4979 I UH GId & @i Iny
wmmwmﬁmmlwﬁwWZﬁwmw
o YRR § warer T | ST B o se aeay
wmﬁmw veiferm, i, SiTeny, aefymw &
avfaﬂ:rhanﬁ%aﬁaﬁaﬁm AT am"aﬁwfafam
TE T L@y gteer off | mamﬁmwwﬁﬁm
mmaﬁaﬁaﬁaﬁ%wBr M 39 edi @ AW
aifsaw (Ao sz fawerr o &@r & smwr) qar




1 4 a_fa'-;m: L iul ;\l

wefifeay (Ao orer forasr @l @ R @l )gEa

fapary ofrer & & g9 et 8t W WS § T T W

Rl

=41 fafty & fafe et Senives o = 4@ (Thallium)

For WH= geie &Y (Richter) T97 U2@ (Reich) ¥

greas = e 2| uiehd 1 et (Indigo) o T@

o7 AU THHT A7 3FeTH IR

U 3+ Tcd BItaa s o aw | ofve &t 4 off Tee &y e
Fep TFEIEERIT F (Tt T Sereil TIeqel & 1o SO9 7 harel AT X
T X AT H STEIT Acat &7 7 Tl AT S el € | 5
weprs. g fater ameprsTrer et o Toem < /S 9819 83 8
TT1868 W Tep WET FIF A9 (Janssen) T UT
AT ATHAT (Lockyer) TR & /T IHD AEIY § 31
AT WepTST T LTI TUFIEhT § Y @ ¥ af SaiA <ur o
Aifeaw &1 Gl & J@rsl & T &, IR 9 G T el
G 9 JHTYT & A0RH | Tape alial & | €e2 o o g ot ety
T o U8 T o ST ST & S S 6 AT AT AT A
UTETT B U3 FTeehT 13 SITITel &ey e oAt I @1 T & |
A W g AT (Helios) Fed € T AT 39
U B BT T ATH {6 1| SR 30 99t o fates
ATt WS (Ramsay) 7 Feliarse ATHE @IS S TR
FEA % T T Hh 59 AT A B g2 a2 yreg fepa siiw
e & 7 P foan 2 ar v e P o eepee At B e
WH@%WWW% s, Py, Arait, SfAta
9T )




I IIC ARG 5

(o) U el A G § AT qABT B AT qAcal B
TG & IIAFT foeww F qar Foar ¢ fop afuswav qu
Teal & AU SSEd! a7 Ieraat eTarfeas W g | 79
1789 & SsTsTer Sreanfay & 33 et o o b, Forerdt 24
Ted Gl 4| T 1829 o+ sfraw o | I werea d
TY=aqE® 53 acdl & [Eara awar! oo 40 af #
ST 1 ATl B A TdqT 0| ZE Wb | 1869 TF
S 63 el 26l TSl & bt Y | T T8 THA T qeal
TS Pare ATAT F E AT gl A {7 Wy 8
Tepell ST @l gudeaa ratem ® 7 feer v faty =
FETraAq AU Ted &l AT (HeA Srar o7 | g d5iE a8
TEl e Tepdl o7 f6 oot feopal aedl or TTawon & & AT
fepe!t areer ot Topel W™ & @St B Tepey Tater & gt <11 webalt
&mmﬁa‘d‘ra‘smﬁxaﬁﬁaﬁémﬁzﬁﬁmww‘
T ITASH AT AT T 7T 1869- 71 % sre denferert &
Eapica) ﬁwmwm—rmméﬁﬁ?ﬁr@fuﬁ
HegoIF (Dmitri Mendeleef) ¥ SH 0T 6 5T ST
60 Teat Y S TTATY ST % 0 F T@T 7 SRRt et
%wwﬁmmmwwwmﬁ
W%mﬁmm%lﬁmmmﬁw
mﬁmwaﬁw&mﬁﬁﬁ?ﬁawm%wﬁ
ST T S A T ST TR N ST e w Swaa
aea rafud 7 8 uTT 2T 1 RIS STet wel THIA T a1t
qeal o UE T H @ § FoTE gF, g8 AT 7 F0
Toa o= Org Tl S 59 &7 @ 2Aiareh & {6 37 91 9%
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fer g1 aTel areat a6 TerTuTT W BT § ) T9 W 1870

# AT F acal @ WY Arierer quve o, I9 et

artereRT @7 Ave faay sraT §)

AT AT 1 TAYOT § 370 qeal &l ais | g9y
Feraar (e T 1875 § WIEEY A THH § earqangl
(Lecoqde Boisbaundran) =AW, (Pyrenese) # @il ® qrdy
ST AT i arereree wivwer @ fargwiaor soie agfa S 5@
F, dF IFRIN U 7 SN X@T B ATHR U UEF TG aed B
FEAT B | FHD TYATY eI 39 qed bl G&H I T9F F |
T qoREaT 973 S T &7 a9 9 frshy 9 uge P 59 AY
Teq B TN GIRT A IO A% HIel & Freafaer aeq T
TeT AT (HEHd U: ) & U H oS- A ea & | W&
(Gallinm) T8&T 7T | TG TR Toh SATarar (Hardy Wra=s (Hea+d
(Nilson) 97 F@ (Cleve) ¥ TH AT qeF  EhigUA’
(Scandium) @ @Sy & Fraerr o HRATE F AT ST ATTepT
Tt S HTATH FQT A1) SRR 10 I AN THA IS
faepe 7 ¥ 1885 ¥ ek WU dcd ‘SRAGH & @i # S
HEWNIF T Hroqd THaierdd & i 07 § faerar o)

. T W T AU-HU qeay @ AT B arg Ee
ATTTERT T & HELar 7T 31T S T e o T PASTaT 74T |
IETEXr & [T S aal aTavsdl & s | s A4t — difvor,
AT, AT, Fopeas o ST — o TGO & 1T I8 U AU
QT FHE @ T | AT e q 9T aeat @ e # U
THE 0 HIS (Moseley) T TCHII] S€aT ATHE @I #1199
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1913 ¥ wioTer & watata fopan o Wi acar & U quiery &7
ferqrwoT e U UH AT TSI % 1 gohay 8, forad amat
arferesT | S T T ShIeh €T TR & w8 | fetsie
acal @ Parvel H Iweht TTATY] EAT g I} A watefa o g
2:,H, »He, 3Li, 4Be, 5B, 4C, 7N, 0 | T8 YehR 9 9 7
o T Jod TATAT B T e 92 Trrehedt | wrse o fof
e TRt 3 e g Ted BTEEe (| H) T R (5, U)
& &9 Bael 90 qeal @ [o1T TATT B gebaT B

T FEAT 32 T 3Ta=t JTeAeht bl b eI ©F Wt fesan
a7 & (Fer- 1) | TTATV] ThAT TAT S+ UM & SATET U= Al b
fratas aHgl & sTer oI 9l 8

(%) wtatfy av fesqe dca (Representative elements or
typlcal elements,)

(@) 9w a<q (Transition elements)

(1) streafies FHAW I (Inner-transition elements)

e T YT cht STt qIrereet | S (T se YT & qea
P JUF G TTYI PR ITAT & T TR Y SATer<t qTieredT
I+ B H AT SITae JHER (Julius Thomson) 3 AT
frgTy Seat@g & | TS ST § 3T qeat ot AT YL
& ST A UERT | TS &Y AT o T8 GBI bt ST Arferadt H
ferefl Tear & TAqTA AT I FAFET YL A ST Wi Tearey
¢ iR TaT g Farifaes WY & FitE foet ot aed & g T
SqE TLHTUTSA P TAFEA FLIAT T & e gid &
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qea-AY

et Y TOHTIY WEUT, HITT Gabel, ATH, TIISOIT 99 ST ATH

& Gre o fearear =y faar )

H, Hydrogen, B39, 1766 %4 752 ‘hydrogene’ &
=T &, Foraret sref & aret der SR aret|

He, Helium, 8o, 18681 AT 9752 ‘helios’ & &
A1 & T AT G & AU F FH! TAT AT AT |

Li, Lithium, fafoe, 18171 7AW €1=8 “lithos’ & =T
T 39 g o 99 § e

Be, Berrylium, SIta@®, 17971 9% @f9 ‘Beryl’ &
AT YL TG AT T |

B,Boron, S, 18081 T9% W& ‘Borax’ § 48 AMH
I

C, Carbon, el YRiTqTRe Afed 9168 “‘Carbo’, #IFT
o ST ATHHT G|

N, nitrogen, ATSeISM, 17721 %9 9T&F ‘Nitrogene’
forerepr aref Erar & g (ATRT) 3T A A

O, Oxygen, ATRISE, 17711 % & ‘Oxygene’
ferereeT aref & vt Qe A ATe | TRe Uy e o f
YA v A TR @ qCHIO] ST T S )

F, Flourine, %A, 18861 Eﬁﬁ"ﬂourspar’ﬂ\?mﬁ
TE AT TET | FoTEqTE 67 e eAfee 972 (fluo) ‘&g arer’
¥ o mar 8, Fifer &g e § 39 @St 0 ST
srarfeat freprere o Star wm)
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10.
11

12,

13.
14.
15.

16.

17.

18.

19,

Ne, Neon, {Hif7, 18981 JATHI 9158 ‘Neos' & &7 &
foraesr aref & |
Na, Sodium,@irea™, 1811 Fces qreT § FAMET T
zae! Pavg Afed T8 ‘Natrium® ez & foar v &1
Mg, Magnesium, HUNTITEE, 18081 ‘Magnesia
lithos’ HRTAITHAH qcU<, T 13T @M & ®F | I &
TR LT T 9T & PREar o | e & AT U 50 ¢ AW
I
Al, Aluminium Tegraa®, 18271 ‘Alum’ freslr &
A U T ATH T |
Si, Silicon, fafaesr™, 18241 dfew 978 Silex a1 Silicis’
& ST I I8 A9 9871 I8 fafess & us A 2
P, Phosphorus, WERIE, 16691 IAHT e
‘Phosphoros’ & fesaT & FSerer a7l & WareT &7 e |
S, Sulphur, IFF RITARIT® | wfed 9% Sulphur &
STENM 9% qE ATH ST| FoFL 56 AU AT Fepa
9Teg "Yearty’ | FAEAT S{eran & |
Cl, Chlorine, FA, 1774 1 FATH 178 ‘Chloros (&¢@
&) T w39 9 % a6 W)
Ar, Argon 3TTH, 18941 JATHT 9152 ‘Argon’ &, foaa
ST?f%WI sPfarer o 7 T AT arerre Pt 81 e
I AT T
K, Potassium, Taf¥Ta# 1807 | TeT4T T8 & ST | Ak
# Tg W drefiram wreie T ) @ faeg (K)
Afe 9755 Kalium & faar wam g
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20.

21.

22.

24.

25.

26.

27.

28.

29.

Ca, Calcium ¥ewas, 13081 dfed & ‘Calcis’ ¥,

PRt aref & =1

Sc, Scandium, THETH, 1897, TS ATawhdl Medd

AT A, TRIvg AT o (TamT & | 70 9 ST H 9

QI YDl A TH L@

Ti, Titanium, egefaw, 1791, ?Ilfﬂ'-ff T ‘Titans' &

A 9T 4g "R el

V, Vanadium F4feaw, 1801, e & UW qT divax

349t Vanadis & AT X SHEH ATH @7 747

Cr, Chromium FITHIH, 17971 AT 902 ‘Chromos’

() & T | Tl TP AT A o |

Mn, Manganese, HHIN, 17741 SEieEs (75

‘Manganese’ &, Irae! @feq 9 Magnesius g, IEeT

o & B

Fe, éron, SR grtfaetas | U9 9758 ‘Ferrum’ &

qar gl

Co, Cobalt, ®&Tee, 17371 ST 971 ‘Kobold’ (99) &

AT B | ATETE | BT AATH A ey e aH N B

TAT I PielTee e ST AT | SEHBT HILOT T STem HH

SR

Ni, Nickel, fw&er 17511 S97 78 “Kupfer Nickel’

fereret aref @ foremear afam

Cu, Copper, HI9Y, TRITqETTee | dfed 958 Cuprum a7

%pgumﬁW%l THAHT § AT B WS AT A ¢
|
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30

31.

32.

33.

34.

35.

36.

37.

38.

39.

gn Zinc, ﬁﬂ‘% TTadl QTaTsal | STH 9758 Zink & ST
|

Ga, Gallium, Afezm, 1875, Gallia B & T19 9T T
T T

Ge, Germanium, STHITIH, 1886, THT & 7TH U< Tg
AT @ T '

As, Arsenic, FAPITHAT F GHAH ?Fﬂ’vﬂ qE Arsenikon
ST Wr#raﬁvaﬁﬁrma%a—mwwrﬁﬁw
F T H B T

Se,Selenium, FWfTaH, 18181 AT 755 ‘Selene’ &
AT I U ATH TT| A 9768 6T 3 § I7a 91| Fg aca
FegieR & PHET-STeraT & | IeUET AT gATA 958
“Telluris' & ST ¥ 39 912 T o7 & 7t

Br, Bromine, STHIA 1825 | T 9% “Bromos’ ST
3 forerr T | ST wef € qoleer|

Kr, Krypton, [, 18981 AT & ‘Kryptos’
fercerar (Fe ga) & ferar ar 21

Rb, Rubidium, Efafeas, 1861, @few 758 ‘Rubidus’
wtereq (mer) § femm T & | auiehs | AT @l & AER
T ZER! YT &y TS oY

Sr, Strontium TETYTH, 18381 ITE ‘Strontionite,
TITYTAATES @IS & TH&reT 7971 59 @i &7 19
‘Strontian’ €ERTIN THEAS & ATH T ILT AT

Y, Yttrium 3fEU®, 17941 TST & yiterby TS
ATHE T T T AT, FATS F[ETH 19 T
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40.

41,

42,

44.

45.

46.

47.

48.

e -0 I

Zr, Zirconium, 17891 Zircon. [Vl ATH® @ &
I 97 qE 19 T

Nb., Niobium. fifara 18011 FAHT weamert § Earasy
SN UF O T e -Terd & |

Mo, Molybdnum, Wife=rs"®, 17811 T 9Ts%
‘Molybdos’ AITHEET & 9T T¢ T8 7T9 TET 98 49 &
soaeh § frem @ am) 99 (JE) B gATWr e #
Te, Technetium,ﬁfﬁﬂ, 19371 Hlerﬁ T 2B 9752
“Technetos’ ¥ T T A7 T | ' TFATE 67 A% &
FIAA | T8 Torw qea o1 R w9y 7 T §9 § I
Ru, Ruthenium Saf7aw, 1844\ Ao aTew T
(&g )%mwww ar |

Rh, Rhoduim Wfeq®, 18031 A ¥e8 ‘Rhodon’
F‘a"e'osram‘%«mw % dcq %Wﬂﬁ'ﬁﬁwa?ﬁ%f%l
Pd, Palladium, TReT® 18031 1801 % &1 ‘Pallas’
T FTETS 67 T o AT 350 & ATH 9 39 a¢d &l A9
qafeqs I

Ag, Silver, foeew, yriitqetfa® QA T8 Argentum
ATSIval & AT 9 59 acd 1 ATH Ta@r 4T

Cd, Cadmium, #staaw, 1817| dfew 915 Cadmia
FefHar ¥ 997 &1 #efar @ W Calamine PAHE
(W) B\ T8 T AT @i § Febre TAT| AUy

AT T@r 4T
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49.

50.

51.

52.

53.

54.

55.

56.

In, Indium, 3feaw, 18631 Afeq 978 Indicum 3EHT
(FeT) T T B FoeRH & et B 7 F @ § g
T &% AT

Sn, Tin, fe, UritTagTtaes | dfeq 9758 Stannum TETH Y -
feram wram &)

Sb, Antimony, TeHAT, AAPU! B 0T | T AW Afeq
e R HITAAH (Antimonium) A W18 1 vl & 7 &
faodra, HMitnaw &7 orof & 99 T H | THa! HT T N
fop % o= el © w=ETaT 8 AN 47 IaT A1) TR e
YT wfed AH Stibium feelsma & fomar @)

Te, Tellurium, TR, 17831 Al e “Telluris’
I (TET) & AW 9T T AT <@ T |

I, Iodine, SMTAER 18111 FATH Te& ‘Todes’ AAEH
(ST T PT) @ ATER I 39 Ted Bl A T@T 47|

Xe, Xenon, SR, 1898 | TATH! 9788 “Xenos’ G &
7g e T e o & eraffae

Cs, Caesium, §TeaH 1860 | Afew 21eg Caesius (i)
T TG ATH TST | HAAT TAT [HTATER J FUIGHH i et @nail
& T T, FUIGHH P AT G T qee Bl TAqT AT
7|

Ba, Barium, sTa®, 18081 7T 972 ‘Barys’ (W10 &
T ATH TST | ARTIE ATHE @I o AT @ 3 10 39
T T AH ST I

57. La, Lanthanum, §¥9+H, 1839 | I ¢15% ‘Lanthanein’

ﬁw%xwamwa#%%ﬁn
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58. Ce,Cerium, ST, 18031 &9 1801 H qT Ceres
AT TETH BT AT ST AT | T F&TH b ATH U 59 acd el
T @ T

59. Pr, Praseodymium, SHTeN<ITHIR, 18851 AT U7
Prasios &4 3T didymos S[Eal {Teal & SATH IT THH
TR T@T AT ST IO T AT {6 T AGUT Bl W 8q
BT & @ yeareT 3 Prarersfrae oft SwE s o

60. Nd, Neodymium, Freirifras, 18851 JATH €768 Neo
(7dv) @& Didymos STSaT & I8 717 7971 Ffren<itaas
o feaEitAay Aree <Nl aeal @ Didymium ATHE
@S & GO opar 1| Uar SHET STan o 6 9 't
Tep dd & |

61. Pm, Promethium, FHITHTR, 19451 AT HAT &
sﬁ'ﬁfﬁwﬁaﬁ@rmaﬂéwﬁw%wﬁwﬁmwl
Tg qed AN At B § Trewer @ e Jquq
T & I 9T S0 ATH L@ 147

62. Sm, Samarium, FRRTW, 1879 TH TH @ ATHH
TFrieT THLEEH! & AT YT @iy yared &1 717 Samarskite
TET AT | 35 G | O A dca (T T

63. Eu, Europium, J0ME®, 1901 | JAT HETGT & ATH I
Z9 g &1 Y @ 14T |

64. Gd, Gadolinium, Teifafaaw, 18861 frsive ® W
T A & 7T X 39 qed B A9 ASITAaw g7

65. Tb, Terbium, fsfo 1843 | T B TH AT Yitterby
Fedt B AT I 3 qed & AT TaT 4T
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06.

67.

68.

69.

70.

71.

72.

73.

74.

Dy, Dysprosium, THEAEIH, 18861 Hleﬁ BICH
‘Dysprositos’® ATHTT TT T ATH TT 4 59 9758 F A4 E
HEATE T AT | T TeF Bleard F e an

Ho, Holmium, {eway, 18791 ifeq 9T § FHEH
<l ATH ‘Holmia’ 97l

Er, Erbium, 3ifsiam, 1843 | TS & Ot AT AT IT
(Farver) el & WeT To wraT § FAet o) orawe 29 T
% AT 9T 39 acd @l ATH I8

T, Thulium, AfewH, 18781 TheAlay gaq &
AH Thulia ® ATHR I TGH ATH T T

Yb, Ytterbium, T2fead, 18781 Tdew @ =l ATHS
T & AT 9T Tg AT I27

Lu, Lutecium, #gefyma®, 19071 9T &1 G041 AW
T Lutecia 91\ 4T 919 9 39 d<a &1 AR L@T 14T
Hf, Hafnium, 8%, 19231 HUAEAF H e T
Hafnia =71 9 19 I 5 G649 & AT @1 7

Ta, Tantalum, @'?IF'HT, 18021 errﬁ AT Zeus T ®
O T & HTH IR T9 o B ATH TN 39 UE &S faar
T o o I %3 qo I § @2 @ fehea afe saw Foft of
Sre7 A BT AT FepaT &t iy S =T STAT ofiT &% cren
TE ST | 3T & S bl AXE 59 ¢ ol Ao LA | Sy
FHSATS B3, TUT B PHILUT 59 qcd T A TN T

W, Tungsten, 2ee, 1783 1 T e 4788 Tungstone, &
T U 3 q B A9 T@T AT 2 T 30 o7l & 9y
TR | Wolfram ATHE 9785 & SERT Gebel ST |
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75.

76.

7.

8.

79.

80.

gl.

82.

83.

qeq-AT YA

Rh, Rhenium, IMaH, 1925 STHA Y TG 74T 1 A1
e F Rhenus 971 ST 74 & 719 T 39 G0 H1 AT
EE

Os, Osmium, ATGTHAH, 18041 T ¥Te ‘Osme’q T8
TR T AT B el & e

Ir, Irridium, gRfea™, 18041 ATeA 91&2 ‘Iridis’ & T8
A T | ShEq o ool B 573 FN | S e % e e
% O & O @ feEd g

Pt, Platinum, =ifeAw, 16 & qreamedy §1 wfer o=
Platma@ﬂ%’WT@TWl TATeAT T A & =Ey |

Au, Gold, Wivs, FfqeTds| QWA WINT § W o
Aurum Fed ¥ JT0E STH b Au T

Hg, Mercury, A4, ITTagTiveG | 93y AE T8
A U FG Tcq B OATH T@T TATN AT AT H
‘Hydrargyrum’ T8 & HTHTT 9T 9 q¢d 1 Febdl TS|
Hydros-91#, Argyros-ial |

T1, Thallium, 3T, 1861 | FAWN 5% Thallos ¥ 39
e T AT T | mWﬁWﬁWWW
o 9168 1 qF § TEew |

Pb, Lead,ﬁ?,gﬁ?ﬁmm l ﬁ?a'rr“r‘rm Plumbum & 1%
TR T Y T

Bi, Bismuth, facq¥, ST Tt § | T q¢q ol AT
STH (Ts% Weisse masse (T8 ATAT) & ATHLT &1

84. Po, Polonium, T&iaa®, 1898| 39 acq &



el o el 7

85.

86.

87.

88.

89.

90.

91.

92.

Few T BN TH AH TS F AH T TT T4 F AN
QN IH 7@ T

At, Astatine, TFAA, 1940 ?{FIT"fT Mem “Astatos’
(stfea™) % 29 acq & AW TS

Rn, Radon, ¥EM, 19001 IFEaw & &0 24 I¥ IeqTE &

T H g T T TS | S0 SR AT T & AT U7

ﬁ?ﬁ%ﬂﬁﬁmﬁﬁfﬁmwﬁ on FﬁE’ﬁmTWTI
Fr, Francium, B, 18981 Wi¥ o ATH U THET AT
ssrﬁfrmmwn |

Ra, Radium, 3ea¥, 1898 wfe 9758 Radius (fFm) &
AL I THh! ATH @l 17 41 {56 g 3feaydf fafavor

ERIRERES

Ac, Actinium, UTFefa#, 18991 FATT T8 Actis

(ferTun )& 59 dear T 19 <@ AT it TaH 9 et adt

fepeat freperdll €1

Th, Thorium, STHF, 1828 I T9E @i qeref

& ATH I 3 dcd 7 ATH TET 4T | IFT @A B777H A9

qﬁgﬁgwmwwm eﬂ-(m-vﬁaﬁwa‘aéam
|

Pa, Protoactinium, TECRRMA®, 19171 Proto ¥u¥

3R TFETTIH B ATH I S0 ATH TST F410F T8 &9 81
TR Uty ST 1

U, Uranium, 9T, 1789 19379 (F=mafd) U5 & w9
U= ST ATH @I 7T |
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Y3,

04,

93.

96.

97.

98.

99.

100.

101.

Np. Neptunium, T2dAaH, 19401 T0AH & CINEREOL)
(F07) W& & ATH T T J1 T2

Pu. Plutonium, EITTIR, 1940 1 T (T9) ATHE TE H
WW%WWWW!W‘J?WHWW( R
Am, Americium, TAQTSEA 19441 389 e g
FerveeraT fed o1 ATH AT % AT JTTIH @ T37 47| 39
TERTY STHIVERT H ATTathd 6 dcd &l A7 TH ey @l
T

Cm, Curium, TR, 19441 THY THe@r acd
frEifafam & S W A= 3 ATH U 21 TH T
HIFY S % ATH O SEEH AW FTH L@ |

Bk, Berkelium, SERTH, 1949 | et § (e Spierehif=aT
Ferqaferamerd & ATA 9 g9 Ted ol AT TT 1T 41 & 9T
FPTH e TH T 9T FATY T

Cf, Californium, Hfa®HTa, 19501 Herhifar
fergatermera % e o o7 38 Hfom Mo oo ® e gm
% HIT T T 1 A HIARATH T2

Es, Einsteinium, STEEAMAH, 19521 wfag dsnive
AT SATRESNZA B W U 3 qcd & 419 T@T 47
Fm, Fermium, WHI®W, 19531 vaforaae Ruwex &
FRPeATerT ST TCATOT S ST o 0T ST TR Tl & AT
T SHET FATH <@ 47|

Md, Mendelevium, A=Swfaad, 19551 smaaau &
ARl AT Areeil® & ATH U 6 dcd &l AT @7
el
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102.

103.

104.

105.

No, Nobelium, e, 19571 Tarerai (¥dre) feaa
AYerer WA W o9 Ted bl TS Wl WY AT TR AT
HEHS A B AT UL AL TET T |

Lr, Lawrencium, ST, 1962 | HIgHaATaT & Alashsal
QT T ASTIT TN B GEATTF To 3o TG B
AT I G e T ATH T ¥4 | TOITaT J54l o ey
TR B 5T T3

Ung, FHAGHH, 19691 TH GHF A Q@ &
AT O ST ATH TET AT | SHEHT FAL ATH TECRT oo v
T

Unp,~ getaae 1970 b faeiye & anterseat smer
B & T I W ST BT ATH GH0H TET W4T e a7
rew Egrﬁ:mrw"r TOAT | T G A Bl TG A Ung HIT
Unp &1

0o



AerEa TaTedl § deiee St 3 a8 faam weqa fora for aca
B AT § Lo HTh § frnire o ST weeer &1 7w @
TV A Gt ST e Ge WAl STt W@ geerea qrarear |
BAT LT FARTLET & (MR N T St oW o AroaH (J.J. Thomson)
o Tt are q) e Farret wanfedt o & waiet e e
watyTer o fos feret arer e e A forepm wenfeq A I AR
FAETET 3 39 (repy Ox 9ES fF S acal # I8 8o i
T A AT BT IUFE & Fotee ot spr e fearm
A A 9 YA g0 ag (g T fop 5 el &0 WX
BTSN @ TRAIVSH & WIT T ST 1/ 1836 WO & €1
STEET I BT T Ty grey fer ey Sea g &1 A
ST 7 ¥ (Amber) F FHFEIT FEQ & | ATTF T H A



eal Y TEHIS] HEEA 3

are Y ‘g @ ) 9THEE  S9e 3F gier Y S
I B el AT T Irale U UH 0T Y EieT oY 8, Y eTggio &
mwwmmﬁsﬁmm%aﬁtmmmﬁ
¥ 39 qHT A X 7 F o T ave o fop IRl U R
T ST ATTSHTL FeFaT & T TSy B IFToTeb ST a 1T o &8
P T F T T AT A 7E 790G 37| 3 @ A
TS E AT foF qeat @ qATst B AT WehiT & T g 2 - (1)
™l 9 o e gt @ qur (2) genfesT srrer,
FoTreRT ST AT & WX & ATSRT GHIA 81T € | SETE & fog
IS 7 S 8 [0 STSSISTT CATY] | Ueh ol gl 8 3K
TP HE W U STESIS CHII & ST ATAT EMTTYTe 69T grav
2 F et (Proton) 1 AT feam qar @1 ‘"M 918 a1 oref
e T H ‘g w’ v & 1 e wnteely F ZrES @ e g
& 3R ol Ted SrSEINA S WIe 8 ) 3[aud gifeas sragiy
T AT W L@ AT 4 YbIE B ETaH AT & A7 G
AL B € 3T 99 UEHTH (a-Particles) ®wed & FAF
Yeanifrea (Radioactive) aca & difemm @ e fq qa it
¥ freperd e )

WTUTSﬁ % ATNE (Nucleus):

& Yo o AHET B I YOI & LT & fory wes Faray
T 7T, TR T (e TaORTe o) 1o Wi a8t o o
ﬁﬁ%w%h&uﬁ%&m%ﬁ%maﬁaﬁﬁﬁq
s oY gisamg e € g9raa S & T8 T T A -wE
r@m%umwmﬁmwmwwwaxmmm
e fop afiy dver ity et ter T Fepelt warof T e TG A g
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q sifererare T Ferem e wTef ) et gu v fveser s €,
3T Sk AT H AT &1 & faraere sian & | Fepeey o Uewr s
wrferer fa=rer gafyia &< €, TT de [ HE 607 39T fegm &
qaldd BT aTId Terd o &, Rre & ey )

ot afbrer
%Fgﬁw%aa‘azr e

/
/l/ 5°-10°

&vioT FnarT

Per-2 TTETE T

UET HUTT 9T GATILT BT &1 309 oUee ¢ o & oy aoft
TRt BN STE 9 W § e TarqT el Oy IO | T
YT TR A 191 1 F T oy qarell w2 < Fepam 3it< Ut ot
Y Fer=retel bl WIS o Ivgi AE STATA ST e @l qArIret
T T 79-80 TIETAY o AL G &1 TS T AT
SN 10713 9.9, =009 & 31 fire R feara &1 afe weamogeH &
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=ra AT 108 W 7 T Sy, @ IKHTOE @
@I T B ST & | A0 T AT B STE AR A T
A R B B I A, Foae ovard, e s Fe
Tg- wﬁﬂ%a‘rmmww&mwmwuloﬁaﬁﬁa
% FYEL B |

=9 YHR WIHE av wat § g9 freed ) w8 fe
qATVE B IRt o oty e e e g @1 gy
ST SR & I BT | gy e TR AT AT S
Wmﬁﬁmﬁmm%wmwwﬁuuﬁ&
mmm&mm,ammﬁwmwm

|

I TG POUAT BN TE & o F FAFL THF B = AT
STFRT AT B & | 1T (Bohr) ATHE IAME A GT 1913/
7g FoIT I i TeA B Tufaey & faw o maras g fE
FFHL AW & FILT FAFEA G Beaiedrdt (Centrifugal) T,
TIETH AT SHAFETH b WL ATHN o & AT AT | AT gy
T et ST Trepa & FoF 7 TISTepT< &1 ST 9T ST 10-18
Q.. T g Y i ST 2% 108 &Y. wf dwve gnin

QIR FTHAT & Pee § oY & P

7 1913 # IR ¥ 59 AR d@q fear fo e g wiead
TN €A ERml A faswe (Dynamics) ® fagreat &
ST AT 2 S1RF A TTGHAT T aTet ToraeTe s it
T FE SR FeAd: S Y T AT B avar SR 3}
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o7 o I TR Beareh T IYTEIT T & Iy g Sy
At S A IUGE HISATS &1 THIENT 59 hedwl § f71 [
TSI qAT T Y FA ST AT NI TEl B a FATFEqaATg
(Quantum theory) & SR Al BT IO A7 L0 (ATE=a
AT A € ST G898 | 59 ThIT AN+ ST A Tg hodwir &l o
W g o fafiree sarg areft watt (Orbits) & wvg & =
S ITCEAT O & & 39 AFE § A9 T S ST ar gy
e\ BT, 3 el Y fateuied (Radiationless) gt 74T &1
TR A Yo E F & (o0 U Aty it aeq grar & oK o7er
THF T (1L Weq a7 & Ferdll O 54T TR & &8
ST S &Y 5 QN1 el BT N b AV b ST STl T &quT AT
ISOT 1T & | IRTE & fore e sterere fepedt < aret sper &
Pepe aTet et § (1A & QY Tl Bl SI9T 2ie & SR g &A1 Bt
BN el B AL B TUS T AT AT | TS ST TRy
(Spectrum)ﬁ@%@T%Wﬁ%ﬁﬂT% Fﬁ'ﬂaﬁaﬁfﬁ
(Frequency) T |TH QW7 &rar & {6 w=ie @1 faraies (Planck
constant) hx 9=STg< AT H& T IAFL B Fol — raL ATA
e § FAFET & FAl |

T A TGRS TV G Flede T 6 THAT L Hea &
FCTPRT ¢ | TIWE B =1 S I AT FAFAT B T TH
AT (Planetary) AT ﬁm%l WW%WW
Areee (Sommerfeld) ¥ 7 Wayia fer e soeeiy daet
TATE Fe H & TE IS GCT SAb HE QY gaArH
(Elliptical) ¥t & T €1
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qTATI] Y@IT (Atomic Number):

Il Tere e & A Tqse § AT BT (o TCATAT b AT 0T
TR YT BTAT & I T AT ST B W & e §em ¥ gower
ATER & =TA AT T T & & | T LATALT 60 AT
ST FATAT WA (M oseley) AW Toh TE Feife st AFTI5
3 T o | W Y waf P o o e Rt fedy RGN
7 qeq T AT Yl § al 999 Wi (Rontgen) a1 TFq
FBCOt (X-rays) Faeperelt &1

AT 9 /T gan B w1 uww faon w adn- Sud
(Wavelengths) fare T reat @ fou gus-gure 81 e
WMWWWWWWTWWW SRCa
‘wéafwfﬁ’ﬁﬁn?ﬁ‘éﬁ% WHTW@WQWH
ﬁwnwrmnrﬁaﬁamﬁ&mh?ﬁﬁﬁ%ﬁaﬁﬁmm
FH TL-a e arell feeett it smafa (Frequency)hﬂﬁﬂf@ﬁ
Waﬁma‘v‘rwm%:

(e werg Tl smata)'e=fraaie, (qea o gwEn
qear — i, )

Tz g o wiere oot Suer fatyr o feseft ot ac & oo
H@TWWM%IWWHWﬁ%W%&BW
ﬁmmwwmmﬁwﬁ?ﬁ%ﬁﬁm
aforehr ¥ S wea B €T T WE B WaTyia FH 1 59 T
SATE AITCTERT & oY §odh ACa BT3 SIS ohl TTHIV ST | i 8
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S Fr AT e T ATHI HEAT 92 & | AcE shy TCHTO] S by
e gepIR = fopat SraT @
1 H 92U

TTHTOLSH & AT %t oL
wﬁﬁwmﬁm%mﬁmwmﬂﬂm%ww
mwﬁm‘s‘w AT R AT TAH T SIS
e B WY (SATAY ST & ) o6 AT R | o g
e Ao <, A e TN H Se T He & aRTaR Ay
T BT ST & AL ST AN F T a0 el |
YT 2B T & SO T NI AN ST | Wy @
ATfer B & et  sifatera ey wggrt #r ofr Sufeafa ot s
21 T B SCH A S

Trfeqr asTives ¢ S =reta®  (James Chadwick) &
SR T T UTH HUT 61 FEL BLH A Q@ (b ATATA §
T T W (Hehear & S aHT T T STESIwres 7 8 wiarw
e HeTe Qa1 & | 01 L Svaiv U8 feaera T Uewresut
® WER F T AR 3L FIT & WK & TUSL BT P07
FReFeTa & | SEEHT ATH FaETH T@T T | §8 07 & TCHTV] TIAT 3t
BN THEN W TETIAT T (AT G T B g AT = STl
T FUH NS T HT /I T 8 797 | 72T S AEH &
ATHITE U W Acal & TLHTOTSAT bl T=AT ot Fretefea ol #
wafyfa fomar war 21



ST (3) FFHT
E‘TI%IT (-—1)

HWIT 9-1085x10™28ymy
ST 5.6 x 10713 e -

J‘ﬂ%‘-‘ﬂ: T (0)
HIT :1-6747 x10°24 1w
&ITH : SRTHIT 15 %1073 8.
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40 qea - g
Aqreoiy- 1

UTATY A TR WAV ATOHE

~ [
Com! !

aca q q w " W-"
HESISE | 1 1.008 1 0
eifeas 2 2 4.003 p) 2
b 3 3 6.94 3 4
FHIET 6 6 12.01 6 6
GIEHEE] 7 7 14.0 7 7
WS 8 8 16.0 8 8
mfeaw 11 1 2299 11 12
A 26 26 55.85 26 30
fqeax 47 47 107.87 47 61
Teqw 88 88 222.6 88 135
s 92 92 238.03 92 146
YTUTITHAY T THFETH TI7ATH (Arrangement):

Gﬂﬁﬁ?ﬂéﬂ?@mﬁwﬁs&msﬁﬁa‘»mﬁ
wﬁuﬁmammmﬁmﬁwmmwﬁm
e % T A # aﬁtvmmmrmwa;ﬁa%ﬁmm
e # wygr Ml # gaterr i #1 o aw Nog aa i B
Wﬁwﬁmmaﬂaﬁmﬁmﬁwﬁmm



el LRI FL=AT Al

HIFE FEAT & TSN ¢ | FHIT: AP 56 Fopd 9t Te
fF qeal & TEEE MO qAT IHE FVT GR(YT FUFEA
(Spectrum) Tcd & TLHV] G&T AT IS GVAN H IJqreqa
® qUEH & foU Ieeiy aF weudr o T eri g
fafyrer art e it § fawlere g 81 Saewwr & fau
FafTe=t erealt & WAl TOT T IS ARl & T[0T o ST
74 feps g€ 98 T gedss HreT § uss = gen ¥ st
A Bl V6 Tebd | 6 YT Seaia yatyta faan £ g,
fedtrar, et qar wrqel SteT § Tuiead soraerl & e e
2.,8,18 AT 32 BIe &1 2@ ATaieard 59 q¥avy § Irai U
Fsepef 1R FrepTer o ol Farcresy IeTo] & STgaaw %e | 89
ATETF TAFTT TRl &l o |
WW@WW%W-WWW
Pt T AT maméﬁ?ﬂwa‘owmﬁqwm
& o I | amzaﬁm%ﬁ m—atrrmvrm:«sa“r?r
aﬁfama‘:wwusﬁwﬁw&?amﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁz
o TR | gerie Satedd 2 I (6C), AZEH (1N),
T (50), ﬁm(i(,Nc)z%wmaﬁﬁqwa?mﬁ?ﬁw
F 2 TS B, IR AL H FHLT: 4,5,6 FAT 8 TAFLA BT
-rﬁamraﬂsm%f mﬁaﬁaﬁﬂﬁaﬁmmwmw
& S S ST HET § 1 TART SO qed AITEAW (11Na)
T SerEad [av T 2,8, 1 B iR araret anferent ot 59 argher &
ﬂ“aﬁleg, 13A1, 14S1, 15P, 16S, 17Cl, mAra\?WWT%ﬁ%'cﬁ'ﬂ'}
a»’raﬁw?sa‘crsﬁﬁr:ﬁa%ﬂwww 2,3,4,5,6,7 A1 § &




42 qET - A

S| W (15Ar) & 1S M G ded WarTaw (19K) &
IITEr FAFE AEL BT H TE! G qbal Fh UHT LA &
AT BT H 303 (8) & ATEeF AY (9) TAFLA & STTH | F@fey
TR (oK) TAT BATAT (59Ca) B FAFLIT [awarg Fam:
2:8,8,1 747 2,8,8,2 9 T €|

Iy P 9 T & mm%qua‘»a—a‘r

& W PIeT § UF U TR & % Tt 3 A

ST (S T WoirreraT | @) e o o 81 T Wb

Fq Y THE ATl aeal Hre A AAT (AT & ATFTH BT R AR

o & aive Pfterer et & sif arer & sTe-ame sovR &

(grq'aréifamzﬁmm foreres wger @t o < & TeiE B
.

7t & 12 arere! e @ Y @ SEreaH A A

AT 10 e IO e TR & | T T A BT A
ST, AT+aT & U8 B Uh 87 T AT & o T TohI 58 TFHH
SErT B TR A T eal bt e fervare frrerare g

e@freah (215¢) | 2,8,9,2
S (30Zn) 2, 8, 18, 2

wwmwmﬁ%ﬁzﬁﬂimaﬁ A staea
TAFEIT (18) B S ¥ oK 3P AT I AT qeat, Awaw
(3, Ga), AT (5,Ge), SITEME (3;As) AT (5,Se), T
(35Br) MXRFTT (3K r) B ATvaw Beil § Ueh Teh goreare soar
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& 9399 2,8,18,8 B 9T §1

fopeate & =Ta e anedhr | 18 Tea ol 3Te] are sArahe
HATEAR (37R b) & ATTET BTHT AT (54X e) T THTST B ST
& SR 3 qcdl & AT favane 9 Teel ol FAH 4" Agha s
fqedt (1oK & 1,Kr) & &r GH 8 | SETELT & fo1T S+ (o, Xe) T
TAFL faeameT 2,8,18,18,8 &1

ST & STE T AT acdl Siaad (ssCs) T TR
(ssBa) & zEFA famarw @wen  2.8,18,18,8,1 @
2,8,18,18,8,2 2 ST ATITIH (5, La) FTEHI-ETH (5, Sc) & TG
TAFA oo 2,8,18,18,9,2 8 | F+419R H a8 AEH (58Ce)
F TEEl ATFATTE HHWT S{@ET AN Bl & e 14 e
Taer § o e acal § 3ot stivaw & BT H BIga
IEC T GBI R ATATE | FGAT D A 14 Tcq A9+ Afwaq &
HIYT § SAFIA [=aTe ol THEIar & B0 (U § Sgd GHTaT
YRTYTd Hd & 3T T TAH T AT-aH qaga (5,Ce, 5, Lu) T
gerere -faearg freatefeg & —

dfE (55Ce) 2,8,18,19,9,2
FefTaH (11Lu) 2,8,18,32,9,2

ﬁ?&mw*ﬁﬁwmwﬁwﬁr%aﬁrmmm
SRR T T § I S 2

T 1940 F T W IR FAT B0 TG0 G3 &
mwﬁﬁ%@awmmmwmm
mww%fiﬂﬁmﬁmﬁmﬁaﬁmm
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¥ meat sy e faeare watyler e @ e {aar T )
BTEZINI ( H)ﬁfm(ulxx)WW”ﬁWTFff‘ﬂ—WWW
& g AT AT Teat @ e A BT & SrEe TR
Wﬁwﬁfﬁaﬁ“fﬂ%‘al T AT YAl %r’wrma%r{?w
% e I AT BT B HEe et e & it T
ATET H I BT W e AT AT § | TEal B IATSI 1Ay
F ST A FEF U ST ANH A o B AT AR I
TSI -fmTe T (e T qreree TN B ST §

AraTe HEHOT Tedl & THFETA -favare # faroarg :

WA qed o AW P ATE U ST aTet SAFSIA ol FaieH
FEAT I T T 4 el & | Forerard fevard & forg gaar o
T =TT T FAEH TE&TU 1,2,3,4,5,6 3 78 | T4 Ao
FHIT: I B hﬁﬁ%ﬁwﬁaﬁrwﬁﬂwmq@
AT & | e BT P U AT (¥ Tqehrait & Fersarforer Fopary ram
T\ T SUHILH B SUST AT & A 5,p, d, f, AR g & wwylT
Pepa e &1 maﬁmugﬁwzﬁwma% AT
o ey T 21 itfeTer &9 # fepefl et W T S e Seleel
% et o GEaTaATel Bt 39 SURreT gT SR TeRaT STar 2|
TAW BT H A T (5) TAFE T AT 81 ACH s 3 p,
A H s, p M d SAAH 5,p,d 3T f FAFSAITC AT | I
FUT & Tgel ShieT 3 F1ay qeT AT g FIL T TR |
TT ST TS gt o e fadr s 8)

T gl & | oraw wietw e ® 91 W & A & gae
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I H TATT ST & | S-SR aeal bl TORTY SET gy
STET & &9 89 &Y gevereTe Do el § v ane e e §
fefee eyep el o6 2 Fersorel & o gerary ey sy st #f e
i § T VTt Ve AT R ey g o vEe | e fafr
S FEFET YT W T T A & o RO A6 T B | ISR
a‘smaaam‘cr‘a‘r%ww THE Bl AT T g & qeat |
SR 4s FAETIT TR & 3 W E A9 3 ST § soEEEt
ol STYAT TTCE 16T &

AIH GIE H Ay sﬂvffes n1 el F 5,5 AT 6s FAHIY
TR B TR | WY W § 1 9 @ w‘! Af IYReT
Tl B erm:ramm SHTAT AR THE & qcal
AFATeE AFAV qFd PR &1 AUTH U @ @ a¥E,
VAT THE & acd UF g0 THIT & ATAH QAo acd & |
ZATCET R 65 , 6pAAT TsTAFEIT TE T &1 TAITHIN & .
WA TT 5f ST H TAFTAL b7 TTAT WIEEN BT | et
B T AT @ B WE § Fuerse] o el 1 a8 frfwar g
fep 65 IUBreT § Y oA TALT HLA € TP 6d TAT 51
IYHTLT T FAT ST THA Bl 2

HATH THE * qcal @ W DT (58) F g €, 3R
TR (71) T TEE T AR A AT 8 WA S | 59 a9
% et o 4f SIS & g o sferere g Heg e €
ﬁmﬂw&fﬁww%ﬁmﬂwm@aﬁm
TE e & ST &1 36 THE B 5 SO & WIeEn i
@ﬂh)@sﬂtmr—rﬁ?&m(lm)ﬁm%n -
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79 i B Py e ¢ T araas & o oA e
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ST e SO 7p TTERTET F AT HTR oA | T FepIC A
Ted 118 I JehT AT T Ferareivil ot e foreet it o e
BT | I oft AT e v @ £ 3 e @ b gt
WAL S SUBILTH B T | 7 o 5 B 0 A
HBTCE AQAD YHAT qeal & I ol GEAET 8 |
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TRTFSTE G

TUAr & U qig (4g e (Rontgen) § BN [ &1
FTET ST ST SR TR ST I Tl BT Al BT & geh (o
o 3 e i Forere e o= Ty o, Foeanet sfara e o) i
WY e AL AT g AN A AT S A T
w1 I 7% ot 2 o o fafen arq @ Tae TrE H R
fereret S ATER 3T ST AT| I @I 1895 R g3 3T 39 fafeur
T A FEE @ 17| Fafeear qur Mo & & | v
HHINT TUATSEAT & ATAAAT F AT 157 T, Seredt prg ol
?wﬁaﬁ—rrﬁwﬁfnm EEEE LN RS E IR EURE
T

FHT YT FHHETL THOT (luminescence) 3T STETIH Wid
% T (g snical & ST (Antoine Henry Becquerel) ¥
Wt e fepam o s o fremae 9 96 (Jean Beequerel)
¥ T wewg 99 (Edmund Becquerel) e & fagm
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