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The linear increase in
electron kinetic enerqy
show that whatever is
1= ejecting them has
energy proportional
to frequency.

Maximum photoelectro
kKinetic energy in e¥

Energy of electrons ejected from sodium metal

------------------------------------------------------------------------------------------------------------------

h=248E = 41%x 10" evs

AE = 125V 2

...................................................... <

Av =3 x 10" Hz

The slope of the curve gave the
constant of proportionality
which we now call Planck's
constant. :

‘1 " @’equencg,eHé

|.9 eV

h =4.135667513 x 10~ °eV s

I 14
10 12 ¥ 10

Data from Millikan, 1916

E photon = hv

5
- /
200 n Vimax = 6-22x10° m/s

1.17 6V 550 nm v =2.96x10" m/s

2.25 eV e
/400 nm
3.1eV
Ie '0
no . !
electrons o’ o
F 4 s

Potassium - 2.0 eV needed to eject electron

Photoelectric effect



X FE 771G (X-ray photoelectron spectroscopy)

Photo-Emitted Electrons (< 1.5 kV) Electron Energy Analyzer (0-1.5kV)
(measures kinetic energy of electrons)
escape only from the very top surface

(70 - 110A) of the samplie \

Electron Detector
(counts the efectrons)

Electron
Collection

Focused Beam of
X-rays (1.5 kV)

Electron
Take-Off-Angle

Si0, /Si°
Sample

BOH Y
.......

Samples are usually solid because XPS Si(2p) XPS signals
requires uitra-high vacuum (<10° torr) from a Silicon Wafer



http://ja.wikipedia.org/wiki/X%E7%B7%9A%E5%85%89%E9%9B%BB%E5%AD%90%E5%88%86%E5%85%89
http://ja.wikipedia.org/wiki/X%E7%B7%9A%E5%85%89%E9%9B%BB%E5%AD%90%E5%88%86%E5%85%89




Gold, Mg Ka
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‘Fig. 2. The goid xps spectrum using MgKa radiation.?
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Au

4p splitting 96.40 eV
4d splitting 18.10 eV
4f splitting 3.67 eV
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n,l,m: 1s, (2s, 2p), (3s,3p,3d), (4s, 4p, 4d, 4f),...

R 2 2 6 2610 2 6 1014

2(2/+1)
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AEVMNEBEERAICK SR E
H =(l-s
ERFH ﬁ/ﬁi;ﬁ[ NRFR 1S40 28412 2P112(2) 2P312(4)
nl.
! 3S1; P12 3P3pp 3d3(4) 3d5,(6)
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i (7212
j=1-1/2, 21% CR2(L+1)/2
N

J
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=0, j=1/2  I=1,j=1/2,3/2  |=2, j=3/2, 5/2
S. =813 P j=pir, J=P32  d. Gz, dspe
fER 2 2 4 4 6

Au
4p splitting 96.40 eV
4d splitting 18.10 eV
4f splitting 3.67 eV



