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Atomic Line Spectrum from Hydrogen
Discharge Lamp

ke Rl 7
/p[ﬂfﬁfO'CXKS < /ép%/ﬁjw

B MIF? 5 W /%77( ()&C/\/}’Cl'/\z

(e fiy va g 0l
.Olwﬂ// m(/; (r/‘ g/ﬂwb

Continuum

Hydrogen

fgnt Fom fawg weds up oF B JFRent Vlres
vty 3 gy O Phobms eunr fled by founp

o W 1 @™ = v af dever| deFlue,t Cuprz o
odd~0) ooy wales - go b gler levef

Jg Fow Vegka leve] 7 lowet level  vgpperee o,
v & ewitld —Pqs 4 phokoe r



/Q(/kf@ FW#GML f@qu/ﬂyw;"

7 P/W(Z

O = = el pgut of 1t
“ N — S
wnY s
E N2 ri/?[/f/

low ~5 high  yepesires fhgf/ﬁ@ﬁfw/%/
n- | %ﬁq%ﬁ"aﬂ/ WWM @JV\PM o0t g5 Wg/ﬂa

V\Fg

Urdtl” feﬁwm (TWW@/)WCZQ /ﬁ/}w%c) Wﬂﬂ) W e99

(an x5l i Wty —| % Wo/f/#@ -
. h
%Wm le.—
et WV el Ay of faﬂlfc/é
w759 Wes S o
T Wﬂr{[ﬂ
De Brog e

Wﬂw(mgﬂ/\



Byanfvan wchancs o oo’ ye wrf! Ay b e Pesn

/]}W/,fmi) Wl — g i el 00 77 \ple Wawkmﬁzhﬁ
—7 ias {M(Z// 105500 \ialposs //EKWM

)/ﬂmfﬁ W(I&&( \/W// % VOM/ V44 /é%/f/g<7

Cle e
E[/(h@ﬂ% —7 29 5}Dm0/m? W/QM@
L)/T way ﬁwcf 0N = (et g WW”L ﬂé%r(%/@ ) 5/%9/(147

Woern /@

Wave motion: wave length and nodes
“Quantization” in a standing wave
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1s orbital c¢-¢
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The shape of the 1s orbital.
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Schematic plot of the 1s radial distribution function 4nr’y,*

"Dot-density" plot of the 1s electron density function @%. -



s-Orbitals

Most probable distance of H 1s
electron from the nucleus = 52.9 pm

given distance from the nucleus

Probability of finding electron at

o

1 2 3 4 5 6
Distance from nucleus
(1 unit = 52.9 pm)
© Cengage Learning. All Rights Reserved.

° /=O,m,=0
e 2l+1=1

* one s-orbital that extends in a radial manner from
the nucleus forming a spherical shape.
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2s orbital ¢~

WipZ

The shape of the 2s orbital. The blue zone is where the wave function has negative
values while the red zone is where values are positive.
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p-Orbitals

yz nodal plane xz nodal plane Xy nod.al plane
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Px Py Pz

lights Reserved.

The three degenerate p-orbitals spread
out on the x, y & z axis, 90° apart in
space.
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The shape of the three 2p orbitals. From left to right: 2p,, 2py, and 2p,. For each,
the blue zones are where the wave functions have negative values and the green

zones denote positive values.
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Schematic plot of the 2p radial distribution function r2R2p2 (Ryp = radial wave

function).
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Schematic plot of the 3s radial distribution function 4nr’y ;. Blue represents

regions within which the wave function is negative and red represents regions

where the wave function is positive.
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Schematic plot of the 3p radial distribution function r2R3p2 (R3p = radial wave

function).
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d-Orbitals

s-orbitals have no nodal |, odal plane
planes (/= 0) k

xz nodal plane
z :

p-orbitals have one nodal
plane (/= 1)

d-orbitals therefore have
two nodal planes (/= 2)







Crazy orbital (4f) 1=}
D= %

Ny~ 27,710,012




Bananas orbital (6g)
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