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|, The Quantized Atom
|, , Evidence for quantized enerqgy levels in atoms:
(a) Spectral Lines
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Empirical result:
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In a transition from which excited state will
hydrogen atoms emit at the longest wavelength
In the Balmer series ( n;=2)?
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More Evidence for Quantized Energy Levels in Atoms

(b) Franck -Hertz Experiment (1914):
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Helative number of scatterad alecirons

(c) Electron Scatterinq on

a Helium Gas Target
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(d) X-Ray Spectra:

Bremsstrahlung, Lines

Cut-off:
hv = KE of electron
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Measured X -ray spectra from a rhodium -anode X -ray tube

Unfiltered Rh-anode Spectra
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|, , The Bohr Atom (1913)

Lo oebit Rull Lo (130) 1 abomey commist of
V) > rall [oum'é-‘.»—{ c 4..,{—%/ ConC
(r< lo""’—k) witl iy Sk electo,

- 014‘”“/(

s 27 (‘s./é;‘é i A 0(7%2
M: C[‘ﬂ—afCa/ lo[\;ﬂ;k, AP a‘énll(’

0"9""‘7) e~ 15 geede, ated = sLoald

‘}‘aﬂ(;ﬂ“( =) /Uje »zu-,z(,o7 =) 7&/} /"y;%

%uc/{%

¢ Kol Pootlate: Pa-ﬂ\ wovle meodel”
I ! ’D—éﬂlL? Er G ngé ! d,f[ﬁvﬁcu"hd lelaw-a 0'7/\ W:{:’I/Z,[C’\v“d—,z
P echaniis f‘"e l¢ b A s, 2ot yao(:alf L e o o LA

I Wﬁlé"’ C[(A'V@"* p &= /FA?h ore 6\/417[ fo

J"\b‘él:/(/, & Ffvo‘loﬁ«\ (- &\.f(é/"Er‘uAh:E;—E_F:[V




/S{'\ . %[7 C[ﬂ»,,'cﬂ/ Mcz\&hz'ca LLD 4/&[34:»» ;07,
Ciy Cala, Ovézf a/ya-u,_/{ CZ\LVJ/( 62-:: 2e naclt

‘{-0{4[ CANY S ) 2
o BE=L, v = kge ())
2 A4mE& 0T
Q /Ve"\/'ém-.'a /4“\/" / -Zzz ! \/Z
= Pa = — =
4’77{‘, T /(\ . T . _ X8
, Civuloy, 2.0 t0m (e ~/7;
7) /)nl/z:: [ _1:2/6 CZ)
U7z S r
(D), C2) ,
L ker L 2eE L L St Ly

— 7 2 yns, ¥V dws 7 ’7) 2 9ng TV

<0 take £.647 f0
Y ole € =) éoa_,,/{




,2?)4 [m'ﬂé(/ Aa ?(’tﬁ“\é(""-ﬁ 30"% Fl‘ﬁﬂ-—a 4’»\/”%1.{/\47/ OYél.%
- LAD C/D"\/ &hdy(y) jC,,,,,d/ avéx‘{

Ligue: E/a[.‘{rh'-'[\'\/ C.____y };T;D#?:( (—’ ._--)

e ned by Lo conss Aent €< Crmpt.y cal Qa/%)@ N7

f-)’kifh s L J«f/{mlw o 22 ~—/)’—742

N 17@52ﬁ%w%%; - J7 et @”44"“’**’3‘4

cgu,c,dylzwé.' E%:_LC p/-/ _733 :'V }-/;—ca %

= gllowed 9o tisn 2

>€[ec@/m/ié o ()/ -z:é‘ :{fifg/l,‘_/_fﬁ%z - é_izz
64 @ofw rodios =q, = €€° = O0.TA fo2z/

f' & E — . .
WO(A“'—: c)[\ Z /’1’!6”0“4,/{9'[;{/ }('.C,?:f/; # aé(,“‘l V’d<‘/ 7/3{7



:) ﬂ//uwfﬂ(/ ?defw/

CE o= - / _/-"2‘? :-/)754V§
el et entgin T Ft o
(zwLJ7 LC"(L/Q{QJS)

A .:// l 7.

) XYOM-W/ /D'léﬂ!’( &’74(}7 (77,-;[),' E/:-—[Zg_gl/
o~ 2=/

N NS gvkd otk o f Ly A,

'Yn‘—)o'D



Can the electron in the ground state of the
hydrogen atom absorb a photon of energy ess
than 13.6 eV?
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Can the electron in the ground state of the
hydrogen atom absorb a photon of energy  more
than 13.6 eV?
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