
41.6. Wave function a is an antibonding orbital and wave function b is a bonding orbital. You can tell because 
in the bottom one the electron has a high probability of being found between adjacent protons indicating that the 
adjacent protons are sharing the electron. 
 



41.7. tunnel d tunnel b tunnel a tunnel c( ) ( ) ( ) ( )P P P P> > >  because 
2

tunnel

w

P e η
−

=  and 
02 ( )m U E

η =
−

. 

 



41.16. Model: The electron is a quantum harmonic oscillator. 
Solve: (a) The energy levels of a harmonic oscillator are ( ) 3 51 1

2 2 2 2, , ,E n ω ω ω ω= − == = = = …  The classical 
angular frequency of a mass on a spring is 

15
31

2.0 N/m 1.48 10  rad/s
9.11 10  kg

k
m

ω −= = = ×
×

 

( )( )34 15 191.05 10  J s 1.48 10  rad/s 1.56 10  J 0.972 eVω − −⇒ = × × = × ==  

The first three energy levels are E1 = 0.49 eV, E2 = 1.46 eV, and E3 = 2.43 eV. 
(b) The photon energy equals the energy lost by the electron: Ephoton = ΔEelec = E3 – E1 = 1.94 eV 193.10 10  J.−= ×  
The wavelength is 

( )( )34 8

19
elec

6.63 10  J s 3.0 10  m/s
640 nm

3.10 10  J
c hc
f E

λ
−

−

× ×
= = = =

Δ ×
 

 



41.17. Model: See Example 41.9. 
Visualize: For a harmonic oscillator the energy difference between adjacent energy levels is eE ωΔ = . We also 
know the emitted photon has energy photon photon .E hf E= = Δ  Combine these to get e 2 .c

λω π=  

Solve: We also recall that e .k
mω =  Solve this for k  and substitute for e.ω  

22 8
2 31
e 9

3 0 10  m/s2 (9 11 10  kg) 2 2 25 N/m
1200 10  m

ck m mω π π
λ

−
−

⎛ ⎞. ×⎛ ⎞= = = . × = .⎜ ⎟⎜ ⎟ ×⎝ ⎠ ⎝ ⎠
 

Assess: This answer is one-fourth of the answer in Example 41.9, which makes sense. An electron would emit a 
1200 nm photon in any 1n n→ −  jump in this quantum harmonic oscillator; not just the 3 2→  jump. 
 



41.20. Solve: Electrons are bound inside metals by an amount of energy called the work function E0. This is 
the energy that must be supplied to lift an electron out of the metal. In our case, E0 is the amount of energy (U0 – 
E) appearing in Equation 41.41 for the penetration distance. Thus, 

( )
( )

( )( )

34
11

31 19
0

1.05 10  J s
9.72 10  m

2 2 9.11 10  kg 4.0 eV 1.60 10  J/eVm U E
η

−
−

− −

×
= = = ×

− × × ×
 

The probability that an electron will tunnel through a w = 4.54 nm gap (from a metal to an STM probe) is 

( ) ( )9 112 0.45 10  m 9.72 10  m2 5
tunnel 9.5 10 0.0095%wP e eη

− −− × ×− −= = = × =  

 



41.21. Solve: (a) The probability of an electron tunneling through a barrier is 

2
tunnel

wP e η−=     
( )02m U E

η =
−

 

[ ] ( ) [ ]
2

2 202
tunnel tunnel 0 tunnel2 2

2
ln 2 ln 4 ln

8
m U E

P w P w E U P
mw

η
−

⇒ = − ⇒ = ⇒ = −  

( )
( )( ) ( ) [ ]

234
2

tunnel2 1931 9

1.05 10  J s 1 eV5.0 eV ln
1.60 10  J8 9.11 10  kg 1.0 10  m

E P
−

−− −

×
⇒ = −

×× ×
 

( )[ ]2
tunnel5.0 eV 0.009455 eV ln P= −  

For Ptunnel = 0.10, E = 5.0 eV – 0.050 eV = 4.95 eV. 
(b) For Ptunnel = 0.010, E = 5.0 eV – 0.20 eV = 4.80 eV. 
(c) For Ptunnel = 0.0010, E = 5.0 eV – 0.45 eV = 4.55 eV. 
 



41.31. Model: The nucleus can be modeled as a potential well. 
Visualize:  

 
Please refer to Figure 41.17. 
Solve: The gamma ray wavelength λ = 1.73 × 10−4 nm corresponds to a photon energy of Ephoton = hc/λ = 7.2 
MeV. From Fig. 41.17, we can see that a photon of this energy is emitted in a transition from the n = 2 to n = 1 
energy level. This can happen after a proton-nucleus collision if the proton’s impact excites the nucleus from the 
n = 1 ground state to the n = 2 excited state. To cause such an excitation, the proton’s kinetic energy at the instant 
of impact must be K ≥ 7.2 MeV. Let v1 be the proton’s initial speed at the distance r1 ≈ ∞. If v1 is the minimum 
speed that can excite the n = 2 state in the nucleus, then the proton has K2 = 7.2 MeV at the distance r2 equal to 
the radius of nucleus (4 fm). Its potential energy at this point is the electrostatic potential energy between the 
proton of charge +e and the nucleus of charge +Ze, with Z = 13. The conservation of energy equation K1 + U1 = 
K2 + U2 is 

2
21
1 22

0

0 J
4
Zemv K

rπε
+ = +  

( ) ( ) ( )29 2 2 192 19

1 2 27 15
0

7

9.0 10  Nm /C 13 1.6 10  C2 2 1.60 10  J7.2 MeV
4 1.67 10  kg 1 eV 4.0 10  m

4.77 10  m/s

Zev K
m rπε

−−

− −

⎛ ⎞× ×⎛ ⎞ ⎛ ⎞×⎜ ⎟⇒ = + = +⎜ ⎟ ⎜ ⎟⎜ ⎟× ×⎝ ⎠⎝ ⎠ ⎝ ⎠

= ×

 

This is the minimum speed, so any v1 ≥ 4.77 × 107 m/s can cause the emission of a gamma ray. 
 



41.34. Solve: (a) From Equation 41.46, .b mω=  The units of b are 

2 2

1 2

J s kg m s m
kg s s kg−

× ×
= =

×
 

(b) The classical turning point is the point where U = E and K = 0 J. Since 21
2U kx=  and 1

1 2 ,E E ω= =  the 
classical turning point for an oscillator in the n = 1 state is 

2
tp

1 1
2 2

kx ω= ⇒ tp 2x b
k m m
ω ω

ω ω
= ± = ± = ± = ±  

 



41.35. Solve: (a) The ground-state wave function of the quantum harmonic oscillator is ( ) 2 22
1 1 .x bx Aeψ −=  

Normalization requires 

( ) 2 22 2 / 2
1 1 1x bx dx A e dxψ

∞ ∞ −

−∞ −∞
= =∫ ∫  

Change the variable to u = x/b. Then, dx = bdu. The integration limits don’t change, so 
22

11 ubA e du
∞ −

−∞
= ∫  

The definite integral can be looked up in a table of integrals. The result is .π  Hence, 

2 2 2
1 1 1 2 1/ 4

11
( )

bA A b A
b

π π
π

= = ⇒ =  

(b) The forbidden region is both x < −b and x > b. ( ) 2
1 xψ  is symmetrical about x = 0 m, so 

Prob(x < −b or x > b) = (2)Prob(x > b) 
2 22 /

1 2

22 ( ) x b

b b
x dx e dx

b
ψ

π

∞ ∞ −= =∫ ∫  

(c) The integral of part (b) cannot be evaluated in closed form, but the answer can be found with a numerical 
integration. First, change the variable to u = x/b, making dx = bdu. But unlike the variable change in part (c), this 
does change the lower limit of integration. Thus, 

Prob(x < −b or x > b)
2 2

2 1 1

2 2u ub e du e du
b ππ

∞ ∞− −= =∫ ∫  

The definite integral can be evaluated numerically with a calculator or computer, giving 
2

1
0.139ue du

∞ − =∫  

The probability of finding the harmonic oscillator in the forbidden region is ( ) ( )
1
22 0.139 0.157 15.7%π − = = . 

 



41.37. Model: The collisions with the ground are perfectly elastic. 
Solve: (a) The classical probability density at position y of finding a ball that bounces between the ground and 
height h is given by Equation 41.32: 

class
2( )
( )

P y
Tv y

=  

where v(y) is the ball’s velocity as a function of y and T is the period of oscillation. For a freely falling object, 
energy conservation gives 

( ) ( )21
2 2mgh mv mgy v y g h y= + ⇒ = −  

The time 1
2t T=  to reach a height h after a collision with the ground can be found from kinematics: 

21
2y h gtΔ = =

2ht
g

⇒ =  

( )
( ) ( ) ( )class

2 1 1 1 1 1
2 22 2 22 2 1
gP y
h hh g h h yg h y g h y y h

⎛ ⎞⇒ = = = = ⎜ ⎟− ⎝ ⎠− − −
 

(b) 

 
(c) The ball is most likely to be found near the upper turning point at y = h. This is because v → 0 m/s at y = h so 
the ball spends more time at this point. For the same reason, the ball spends the least time near the ground, where 
it is moving fastest, and thus the probability density is the least at y = 0 m. 
 



41.40. Solve: From Equation 41.41, the penetration distance is 

( )
( )

( )( )( )

34
15

27 6 19
0

1.05 10  J s
4.54 10  m

2 2 1.67 10  kg 1.0 10  eV 1.60 10  J/eVm U E
η

−
−

− −

×
= = = ×

− × × ×
 

The probability the proton will tunnel through the barrier is 

( ) ( )15 152 10 10  m 4.54 10  m2
tunnel 0.012 1.2%wP e eη

− −− × ×−= = = =  

 



42.6. (a) Yes, this is the ground state of nitrogen.  (b) No, only two electrons are allowed in the 2s state.  (c) 
No, the 2s state would fill before the 2p state. 
 



42.9. The red-orange colors in the neon emission spectrum are due to transitions from excited 3p states to the 
lower energy but still excited 3s states. This occurs because the ground states are collisionally excited by the 
electrical discharge. The absorption spectrum of a gas consists of only those spectral lines that start from the 
ground state. This is because essentially all the atoms are in the ground state and the population of excited states 
is too small for absorption from these states to be noticed. For neon in a glass tube, there’s no population of 
atoms in the 3s state to absorb red-orange light. The only wavelengths that can be absorbed are those absorbed by 
ground-state neon atoms. The lowest excited states are greater than 16 eV above the ground state, so all 
absorption lines in neon will have wavelengths less than 100 nm. Neon is transparent to all visible wavelengths 
of light. 
 



42.10. The radial probability density 2( ) 4 ( )r nlP r r R rπ= Pr(r) = 4πr2 is the probability density for finding the 
electron  
at a distance r from the nucleus. The radial wave function R1s(r) is a maximum at the origin r = 0 m. 
Consequently, the origin is the most likely point for finding the electron. The probability density P(r) is smaller 
at any one point having r = aB than it is at the origin. However, there are many points having r = aB, whereas only 
a single point has r = 0 m. The increased number of points more than compensates for the decreased probability 
per point. As a result, it is more probable to find the electron at distance r = aB than it is at distance r = 0 m. 
 



42.1. Solve: (a) A 4p state corresponds to n = 4 and l = 1. From Equation 42.3, the orbital angular 
momentum is 1(1 1) 2 .L = + =  

(b) In the case of a 5f state, n = 5 and l = 3. So, ( )3 3 1 12 .L = + =  

 



42.6. Model: No two electrons can have exactly the same set of quantum numbers (n, l, m, ms). 
Solve: For n = 1, there are a total of two states with the quantum numbers given by ( )1

21, 0, 0, ± . For n = 2, 
there are a total of eight states: 

( ) ( ) ( ) ( )1 1 1 1
2 2 2 22, 0, 0,     2, 1, 1, 2, 1, 0,     2, 1, 1, ± − ± ± ±  

For n = 3, there are a total of 18 states: 

( ) ( ) ( ) ( )1 1 1 1
2 2 2 23, 0, 0,     3, 1, 1,    3, 1, 0,    3, 1, 1, ± − ± ± ±  

( ) ( ) ( ) ( ) ( )1 1 1 1 1
2 2 2 2 23, 2, 2,     3, 2, 1,     3, 2, 0,     3, 2, 1,      3, 2, 2, ± ± ± − ± − ±  

 



42.7. Solve: (a) A lithium atom has three electrons, two are in the 1s shell and one is in the 2s shell. The 
electron in the 2s shell has the following quantum numbers: n = 2, l = 0, m = 0, and ms. ms could be either 1

2+  or 
1
2− . Thus, lithium atoms should behave like hydrogen atoms because lithium atoms could exist in the following 

two states: ( )1
22, 0, 0, +  and ( )1

22, 0, 0, − . Thus there are two lines. 

(b) For a beryllium atom, we have two electrons in the 1s shell and two electrons in the 2s shell. The electrons in 
both the 1s and 2s states are filled. Because the two electron magnetic moments point in opposite directions, 
beryllium has no net magnetic moment and is not deflected in a Stern-Gerlach experiment. Thus there is only one 
line. 
 



42.14. Model: Assume the hydrogen atom starts in the ground state.  
Visualize: The electron gains 12 5 eV.  of energy in the acceleration. This is enough to excite the hydrogen 
atom to 3n =  (with the electron left with some energy) but no higher. (See Figure 42.4.)  
Solve: The atom could emit a photon in the two possible quantum-jump transitions: 3 2→  and 3 1→ . The 
corresponding energies of the emitted photons are 1 51 eV ( 3 40 eV) 1 89 eV− . − − . = .  and 

1 51 eV ( 13 60 eV) 12 09 eV.− . − − . = .  The corre-sponding wavelengths are given by photon .hc Eλ = /  

photontransition  (eV)  (nm)
3 2 1.89 656
3 1 12.09 102

E λ
→
→

 

Assess: The wavelength for the 3 2→  transition is in the visible Balmer series; while the one for the 3 1→  
transition is in the ultraviolet region.  
 



42.15. Solve: (a) A 4p → 4s transition is allowed because ∆l = 1. Using the sodium energy levels from 
Figure 42.25, the wavelength is 

1240 eV nm 2210 nm 2.21 m
3.75 eV  3.19 eV

hc
E

λ μ= = = =
Δ −

 

(b) A 3d → 4s transition is not allowed because ∆l = 2 violates the selection rule that requires ∆l = 1. 
 



42.17. Solve: The interval ∆t = 0.50 ns is very small in comparison with the lifetime τ = 25 ns, so we can 
write 

Prob(decay in ∆t) = r∆t 

where r is the decay rate. The decay rate is related to the lifetime by r = 1/τ = 1/(25 ns) = 0.040 ns–1. Thus 

Prob(decay in ∆t) = (0.040 ns–1)(0.50 ns) = 0.020 = 2.0%  

 



42.19. Solve: (a) The number of atoms that have undergone a quantum jump to the ground state is 

0.90N0 = 0.90(1.0 × 106) = 9.0 × 105  

Because each transition is accompanied by a photon, the number of emitted photons is also 9.0 × 105. 
(b) 10% of the atoms remain excited at t = 20 ns. Thus 

( )/ 20 ns/
exc 0 0 0

20 ns0.10 ln 0.10 8.7 nstN N e N N eτ τ τ
τ

− − −
= ⇒ = ⇒ = ⇒ =  

 



42.24. Solve: (a) For l = 3, the magnitude of the angular momentum vector is 

( ) ( )1 3 3 1 12L l l= + = + =  

The angular momentum vector has a z-component Lz = Lcosθ along the z-axis. Lz = m  where m is an integer 
between −l and l, that is, between −3 and 3. The seven possible orientations of the angular momentum vector for 
l = 3 are shown in figure below. 

 

(b) From Equation 42.5, the minimum angle between L  and the z-axis is 

1
33

3cos 30
12

θ − ⎛ ⎞= = °⎜ ⎟
⎝ ⎠

 

 



42.25. Solve: (a) For s = 1, ( ) 341 2 1.48 10  J s.S s s −= + = = ×  
(b) The spin quantum number is ms = −1, 0, or 1. 
(c) The figure below shows the three possible orientations of .S  

 

 



42.26. Solve: (a) Since 2 2 2 2
x y zL L L L+ + = , 2 2 2 2

x y zL L L L+ = − . For a hydrogen atom with l = 2, the magnitude 

of L2 is always l(l + 1) 2 or 6 2. The value of Lz is m , where m is an integer between −l and l. Hence, the 

maximum value of Lz is 2  and the minimum value of ( )1/ 22 2
x yL L+  is  

( ) ( )22 2 21 2 6 4 2l l + − = − =  

(b) Because the minimum value of Lz is 0 J s, the maximum value of 2 2
x yL L+  is 

2 2 26 0 J s 6zL L− = − =  

 



42.28. Solve: (a) From Equation 42.7, the radial wave function of hydrogen in the 1s state is  

( ) ( ) 1
B 21

1 1 B23 3 3
B B B

1 1 0.342r a
s sR r e R a e

a a aπ π
−−= ⇒ = =  

(b) From Equation 42.10, the probability density is 

( ) ( ) ( ) 1
2

2 2
22 B1

r 1 B2 3
BB

1 0.3684 4
2nl s
aP r r R r P a e

aa
π π

π
−⎛ ⎞ ⎛ ⎞= ⇒ = =⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠

 

 



42.43. Model: We have a one-dimensional rigid box with infinite potential walls and a length 0.50 nm. 
Solve: (a) From Equation 41.22, the lowest energy level is 

( )
( )( )

2342

1 22 1931 10

6.63 10  J s 1 eV 1.51 V
8 1.60 10  J8 9.11 10  kg 5.0 10  m

hE
mL

−

−− −

×
= = =

×× ×
 

The next two levels are E2 = 4E1 = 6.04 eV and E3 = 9E1 = 13.6 eV. The Pauli principle allows only two electrons 
in each of these energy levels, one with spin up and one with spin down. So five electrons fill the n = 1 and n = 2 
levels, with the fifth electron going to n = 3. 

 
(b) The ground-state energy of these five electrons is E = 2E1 + 2E2 + E 3 = 28.7 eV 
 



42.47. Solve: The number of excited atoms left at time t is given by Equation 42.25: Next = N0e−t/τ. If 1% of 
the atoms in the excited state decay in t = 0.20 ns, then 99% of the atoms remain in the excited state. So, 

0.99N0 = N0e−0.20 ns/τ ⇒ 0.99 = e−0.20 ns/τ ⇒ ln(0.99) = −0.20 ns/τ ⇒ τ = 19.90 ns 

Having determined τ, we can now find the time during which 25% of the sample of excited atoms would decay, 
leaving 75% still excited. Applying Equation 42.25 once again, 

0.75N0 = N0e−t/19.90 ns ⇒  t = 5.7 ns 
 



42.49. Solve: If there are Nexc atoms in the excited state, the rate of decay is rNexc, where r = 1/τ is the decay 
rate. Each decay generates one photon, so the rate of photon emission (photons per second) is the same as the 
rate of decay (decays per second). Hence, the number of photons emitted per second is 

9
16exc

exc 9

1.0 10 5.0 10
20 10  s

NrN
τ −

×
= = = ×

×
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




