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Two models had been put forth prior to Rutherford's experiments.
Which do you now think is "correct"?

"saturanian” "plum pudding”

N

e

__large, massive
(+) nucleus

[RFDORICEFNEFEETHENTMOI-. LHL, [RFDIE
EIZDWTIE, FAVYLDTTAVTETILD, I T74—F-K
FBFRKEOSDBREETILOESLMNIELLNDMNELDERD HD
=, S I+—FDOBELERDOIER, MEETILAELLNIEMN
FEEASLT-.
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SHI+—RKDEER

a FIF (N LRFZHe2 ) B WEEICHETT 5L, 1FEAEE
EoECEDH, EAHAWVEIFNLULEOAEICHELSNS a fiF
L HHEMN T H =

Rutherford's experiment a little more sophisticated, but the principle is

the same: ‘ ‘
thin gold foil
!

lead container - 7— —

with source of l;W \
alpha particles - -
E_"flaﬂm:' R B _-—ﬂﬂ:

flashes of light — ' i , '

reveal alpha "hits" _
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atoms of

w - metal foil
alpha particles from 9
radioactive source - a
S (5 MeV) < @ nucleus
s
He = Le 9
. =
g - | — 5
9 -
—4
T =2
= ———9 % @
‘@r// A
Most of the alpha o °
particles pass right = Noto- The thick-

through the foil, but
some are deflected in

ness of the foil was
much greater than
3 atom layers!

FHI+r—FETIVIZKDER
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On the basis of his alpha-scattering results, Rutherford concluded
that the nucleus is tiny in comparison with the overall size of the atom:
the size difference is about the same as that between the thickness of

a dime and a football field (a factor of 100,000)!

...90, In a way, the

atom is mostly empty space. It has a tiny but very massive nucleus at
its center in which almost all of the mass of the atom is concentrated.

SYITA—KIE, BRELEBROERIS, EFRIIFEFOKREZLLERSLE
FEBEITINSNEFERL.. EFROKRKESZFI0EMEE D ES(1.35mm)
&9 58, RFORESIETYRR—ILE ($9110m X 49m)D[E I
DRESITHD. 2FY, BFIFIFEAEEDERTHS. [RFIF/NSLIT
NEZHDICRFOEEDFEAENEPLIEZFEICEVRFEERED.




BRFETILORE

KLY D - SHI+—KD 7|-1‘—70>
TT4TFTIL HEETIL = EFRETIL

Thompson plam pudding

mitdel of the atom f:__ S ._‘ ™
Mepats . p \ I\"‘Il“
| . LA
[ ‘ : Q ‘ :
\ \ ]
."-. la‘ - ‘..I'I
Pa g, . —
Plum-pudding model Planetary model Bohr model

(Thomson) (Rutherford)
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SYIA—FOBRERETILER—FETIE
RLESIZRZ DM, ESAESDM.

(V)ZHI7+—FETILTIE, BRFENSDFEFEIDEE
HETIEENLZVDDOTEEDEERSZENTED.

QERBHKZEICLENIEEFIIEHEZT RS LA
MOIRIILF—FRO>TITERFRITELIAATLES
NaEFDER—FETIL T THD. BEFINREICTFETEAHEERIALTH
LY.

The Bohr Picture of the Sodium (Na 11) Atom

R—T7IL, TS0 DEFRRIZLI=-H>T, ROLDEFEH, (2)
REBEHEIMY AN
(LVEFOAREBE L~-murd T IEHhDn/ 2nfE THEITHIE
BRIy = nh/2x
Q) IRILF—E_DEENSE DEE(E_>E ) ~NEBT S
REV Vv DEBRHLEERHET 5.
hv=E —-FE
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The scale of Bohr's hydrogen atom

Note: Photons of | €/€ctron J—

appropriate ener- | °rPItals >
gy are emitted ) P
during electron

transitions with
arrows as shown.
Photons of the

|

Ui
/?? | |
‘?f? SE?? PE‘ & |'IIII

Béfmer series

same energy can
be absorbed dur-
ing an "up-energy”
transition as well.

0.1 nm

FEEICTRENRNDEFERICELT - TRALTIRILY—%
Fol=O4ro N RHENS, ENERMEIRIILF—ZH01=T4 0N,
HWEEDEBICELTH>TRINEN S,

10E [RFEELERFARINL

CHOETIHE, 8- 9ETEALEEFNFOREZE>TRFDORNER
BIEZHREAT 5.

KEFEBEFDAXRIRIL

J

KFHRFOEFRBEMCONT
Al TAVA—AERZEETS

J

ARAZENT, 1EFRBERERDD.
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[BEFD2DONDH
1) KFHEF - [RFEENZDIEFIRFF(EAF4

B ZI1E, H(Z=1), He*(Z=2), Li2*(Z=3)
DAL TAVA—ARBRADBREICEREITS.
2) ZEFIRF- 2 LOEFEHF ODRFFEIEA(AY
HUSN DT R TOHRERFNEFEND
DAl T A—ARERR LTI UAEEITIL.
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BHRIE, BREOREL, FHEIE v#EdL, ERORWNIAVOK,
SUABRETILLAHLTWNS. AIREE DB EEL LS.
Wavelength 10 1 1072 1074 107 1078 1010 10712 1071 Meters
[ T T T T I T 7T T T T T I T T
=
o
PO s Movaos U0\ xrms  ws O
]
" | | = | | | |
Fretltuént-‘!.f | 3« 108 | 31010 Ia,mﬁ | 3« 1018 Isnam | 3« 1020 | 3x10228m

Yellow  Green Violet] 400 nm

4700 nm [_Red

G = -IG'MS—'I
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Copyright 1929 by John Wiley and Song, Ina, Al nghts resered,




A spectrum of white light
BEXETR, B & & 7 SOENEGYES-LDTHS.

Harcourt Brace & Company items and derived items copyright ©1888 by Harcourt Brace & Company

MREOS_05.PIC
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S[IAKFLEBELTHEZITIESE, LD FOAERBL TIRILY—
BIZEIRLI=HRFMNTET, ChIXEBMATIREI SO SZ R
95. A[fR{EE TIL A = 656, 486, 434, 410 nm THB.

KERARAMEE

{‘Q.‘-._x
|
-"\. //
\I\.
N

U Blue- Blue-

\IJ Violet wiolet green Red
Gas discharge - - _
tube containing o o - o
hydrogen SEZE gE B E

=5 =5 = o

Copyright 1929 by John Wilsy and Sons, Ine. All rights reserved. ﬂ' *Eﬁaigjx /\o 7 I\ ) l/ 22




A Line Spectrum

Z5\ 2018, B £8 pR piAN e
’ I f *-’
1 4111 | 1g
- { {
ultraviolet visible wavelengths infrared
(Lyman series) (Balmer series) (Paschen series) s
FRoV GRS A8 PRIk RoVrREL
Visible Afnm
o o
S o
I

i

—500

[

—300
—200
—150

o o
o o
— —

III.I

T -
T
R e

E10:1 KREFDARIML HRBDARGRLE, ShERSIC
EITHRLIZBD. 7NV —RIIDRITAIRBBICH .

Analysis
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High

energy
state E,

®X13-2 FAbohEEh3
EECIRILTF—DREFEEINBDD

Emitted
photon T, MO EORFOINIL
J\M F—DEIL, BMESNET4EY
) DIRILF—IZF LG TFNIER
Low SR
State E, OIFEEIROETHBHEETT.
Energy of widely 338

separated stationary
electron and nucleus

—hcR,

Figure 10-5
Atkins Physical Chemistry, Eighth Edition
© 2006 Peter Atkins and Julio de Paula
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1A ETRILF—
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Classically
/allowe_zd
energies
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EX

AAAD NV —IE, 18854 (2, AIfRTEE D ART R ILERD R
TORICESLEER L. ERHR ZF)21—FERNYEHENS.

The Balmer series (see bottom of page 5) gets its name from a
Swiss mathematician who figured out some regularities in the spacing

of the lines:
1 _R 1 1
Ay 9° . violet 6
! fﬁ’ - | X violet S
waveleng , an integer | blue-green 4
a constant red 3
27
/ “E X

Emission Spectrum of Hydrogen

655 485 433 400
X ——— A nm y
NILIY—RF Transition Wavelength 7. (nm)

n—2 nN=cton=2 361
n=7ton=2 396
n=6ton=2 409
n=5ton=2 433
n=4ton=2 485
n=3ton=2 655

1 — n,=2, n,=oM&E,

l=Rr(i-L 1/ 4 =1.10x10°cm (/2> —1/w0)

A ny nj . .

SoA=9.09%x10" x4cm =3.63x10°cm

=363x10""m =363nm o8




n=7

EX

-~
n=>0 ™ \
n=>5
n=4 }Itlfrared
Brackett
series Vidibl
SN T1sible and
n=23 n—4 pr Ultraviolet
Paschen
series .
n—3 = Ultra-
o violet
_ - v,
n=2
Balmer
— series
FAIRHT o
BLIRILE— n
DIEVERIL
nN=2—10DEH% T
H5.
n= 1 _/
Lyman
series
n—1
29
" EX
#EH!

AR R (N =) THREER (RLIRILEF—DENERE, DFY1
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Thbd. COEBDIRHAIL,

12 22

V=R, (1 L j =(109,677cm™) ><%:82,2580m‘1

THd. LE=noT, BRI,

A=t= = ——=1.2157x10""m
v 8.2258x10°m

DFELY, 122 nmT, ARIKLD LS sEIZH 5.
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—2000
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= L paschen /

e

<
FEDEWV)BRIIn=2—n=10ZBBTHY, KE
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X,M, + XM, = X(m1 + mz) My &w s
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X — ﬁxl + ﬁxz X1 X Xo
m m
RFORIRE, x,-x;=x £95E, Gkz{l-
mX = myx, +m,(x+x,) mX =m,(x, —x)+m,x,
= (m, +m,)x, + m,x = (my +my,)x, —mx
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