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Blue  lasers  have  many  important  applications  such  as  high-density  optical  data  storage,  biological  and
medical  diagnostics,  color  displays,  and  submarine  laser  imaging  and  communication.  High efficiency,
high  brightness  and  compactness  all-solid-state  blue  lasers  have  attracted  much  attention  for  their  merits.
eywords:
ll-solid-state lasers
lue lasers

In this  paper,  four  main  ways  for achieving  all-solid-state  blue  lasers  are  reviewed  and  compared  in  detail,
such as  the  semiconductor  laser,  the  frequency-doubling  of the  semiconductor  laser,  the  up-conversion
blue  laser,  the  nonlinear  optical  frequency  conversion  of  Nd3+-doped  or optical  parametric  oscillating
lasers  and so  on.  Results  show  that the nonlinear  optical  frequency  conversion  of the Nd3+-doped  lasers
is  a  potential  way  to realize  a high  power,  high  efficiency  cw  or pulsed  blue  laser  output.

© 2015  Elsevier  GmbH.  All  rights  reserved.
. Introduction

Continuous-wave (cw) blue lasers have many important appli-
ations such as high-density optical data storage, biological and
edical diagnostics, and color displays. And pulsed blue lasers are

lso needed in some special cases such as submarine laser imaging
nd communication [1–4]. In these applications, high efficiency,
igh brightness and compact blue lasers are in demand urgently.
herefore, all-solid-state blue lasers have attracted much attention
or their merits. By now, four main ways are used to achieve all-
olid-state blue lasers output. First of all, the blue laser is emitted
y semiconductor directly. Secondly, the blue laser is generated
y frequency-doubling of the near-infrared semiconductor laser.
hirdly, the blue laser is obtained by using some up-conversion
aterials. Fourthly, the blue laser is achieved by using the nonlinear

ptical frequency conversion of the Nd3+-doped or optical paramet-
ic oscillating lasers, such as frequency-doubling, third harmonic
ffect and so on.

In this paper, the development of all-solid-state blue lasers in
ecent years is reviewed and their characteristics are compared in
etail, including semiconductor lasers, up-conversion lasers, non-

inear optical frequency conversion lasers and so on. Results show
hat the nonlinear optical frequency conversion of the Nd3+-doped

asers is a potential way to realize a high power, high efficiency cw
r pulsed blue laser output.

∗ Corresponding author. Tel.: +86 43186176196.
E-mail address: feichenny@126.com (F. Chen).

ttp://dx.doi.org/10.1016/j.ijleo.2015.04.064
030-4026/© 2015 Elsevier GmbH. All rights reserved.
2. Semiconductor blue lasers

In 1991, Haase reported a blue laser which was  obtained by using
a semiconductor material of ZnCdSe/ZnSe [5]. In this laser, the tem-
perature of the semiconductor material should be kept at 77 K for
pulsed laser operation. In 1995, Okuyam achieved the 471 nm blue
laser by using a semiconductor material of ZnSe/ZnMgSSe [6]. Com-
pared with the materials of SiC and ZnSe, GaN in III–V group has
a larger direct band gap, higher thermal conductivity and higher
electron saturation velocity. Also, the stability of the physical and
chemical characteristics is quite well. Therefore, it is easier to obtain
blue laser output by using GaN, but the wavelength is located in
blue-violet band [7,8].

3. Blue lasers by frequency-doubling of near-infrared
semiconductor lasers

With the development of laser diode in infrared band, the blue
laser is researched by using frequency-doubling of the semicon-
ductor laser. In 1994, the Coherent Inc. presented a 430 nm blue
laser with output power of 10 mW by using frequency-doubling of
an 860 nm laser diode. However, the output power is too low and
the beam quality is not well by this way.

4. Blue lasers produced by some up-conversion materials
According to the up-conversion mechanism, some materials
doped with rare earth ions can emit blue lasers with the wave-
lengths shorter than that of the excited light. Up-conversion

dx.doi.org/10.1016/j.ijleo.2015.04.064
http://www.sciencedirect.com/science/journal/00304026
http://www.elsevier.de/ijleo
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echanism is usually divided into three processes, which are
xcited state absorption, energy transfer, and photon avalanche.
m3+ or Pr3+ doped oxides and fluorides are mostly used as gain
edium for generating blue lasers. To improve the absorption

fficiency of the pump light and the up-conversion luminescence
fficiency, Yb3+ ions as a sensitizer is usually co-doped with Tm3+

r Pr3+ doped oxides and fluorides according to the multi-phonon
bsorption principle. Fiber is always used due to the waveguide
tructure, which can ensure a higher energy density of the pump
ight in the entire length of the medium. Thereby, the efficiency of
he up-conversion is improved obviously. Also, the long length of
he medium can compensate the disadvantage of low absorption
esulted from the low concentration of the active ions [9–13]. Usu-
lly, the absorption band of up-conversion materials is much wider
nd the absorption of the pump laser is insignificant to the polariza-
ion. Due to these two reasons, the efficiency of the up-conversion
lue laser is quite high. However, the up-conversion mechanism

s sensitive to the temperature and the output spectrum is becom-
ng wider with the increase of the temperature. Thus the absorption
fficiency will be reduced by this way. Furthermore, the metastable
tate lifetime of the gain medium is reduced by the adverse effect of
he heat induced cross-relaxation, leading to an unstable operation
f the output laser. Moreover, the output laser is not reproducible,
hich limits its practical application.

. Blue lasers by using nonlinear optical frequency
onversion

Diode-pumped solid-state laser (DPSSL) owns the merits of high
fficiency, high output power, high beam quality and stable oper-
tion. Combined with the nonlinear optical frequency conversion
echnology, high performance laser can be achieved in the visible
egion. In accordance with the nonlinear optical frequency conver-
ion technology, four ways for generating the blue lasers are listed
s follows.

.1. Frequency-doubling

Nd3+ doped laser materials, such as Nd:YAG, Nd:YVO4,
d:GdVO4, Nd:LuVO4 and Nd3+ fiber, can emit 0.9 �m laser
y using the quasi-three-level transition between 4F3/2 → 4I9/2.
herefore, high power and high beam quality blue laser around
.45 �m can be obtained by frequency-doubling technology
14–23].

Ti:Al2O3 and Cr:LiSAF can emit laser at near infrared region
nd their wavelengths can be tuned around 0.8 �m,  so cw or
ulsed blue laser can be also achieved by frequency-doubling
24,25].

In addition, blue laser at 490 nm is generated by frequency-
oubling of the optics pumping semiconductor vertical external
avity surface emitting laser (OPS Laser) at 980 nm [26]. The OPS
aser owns the characteristics of high output power, high beam
uality and compact structure. The sheet-type gain medium is used
o avoid thermal lens effect. The stimulated emission cross section
f the multi-quantum well is increased by the periodical structure
f the resonant gain. The resonant cavity loss is reduced by the dis-
ributed Bragg reflector. Compared with the rod gain medium, this
tructure provides a better beam quality near diffraction limit and

 wide-ranging wavelength choice [27].

.2. Sum-frequency
Blue laser at the wavelength of 455–475 nm is achieved by extra-
avity sum-frequency of the 1.06 �m Nd3+ laser (4F3/2 → 4I11/2)
nd the diode laser around 800–860 nm [28]. It should be noted
hat the beam quality of the diode laser should be quite well in
(2015) 1778–1781 1779

this way. In addition, to improve the efficiency of sum-frequency,
both the mode of 1.06 �m laser and diode laser should be single-
longitudinal-mode. But the mode requirement will increase the
complexity of the structure, and the output power is usually quite
low.

Furthermore, blue laser at 491 nm is also obtained by sum-
frequency of the1.06 �m Nd3+ laser (4F3/2 → 4I11/2) and the 0.9 �m
Nd3+ laser (4F3/2 → 4I9/2) [29–32].

5.3. Optical parametric oscillator combining with
frequency-doubling

Blue laser can be achieved by optical parametric oscillator (OPO)
combining with frequency-doubling. For example, the nonlinear
crystal, such as KTP or LBO, can be pumped by high power green
laser to obtain 0.9 �m laser. Then, the blue laser can be realized by
combining the frequency-doubling technology [33]. Generally, the
blue laser by this method owns the merits of high output power,
good beam quality and tunable wavelength. However, the effi-
ciency is quite low, and the structure is complex and the volume is
much larger.

5.4. Frequency-tripling

440 nm blue laser is realized by frequency-tripling from the
Nd3+ laser generated 1.3 �m laser (4F3/2 → 4I13/2) [34–36]. It is rela-
tively easy to obtain high power 1.3 �m laser for a larger stimulated
emission cross-section at 1.3 �m in Nd3+ ions. Two  main ways are
usually used to obtain the frequency-tripling blue laser. One way
is achieving red laser by frequency-doubling of 1.3 �m laser firstly,
then generating the blue laser by sum-frequency of the red laser
and the residual 1.3 �m laser. The other way is frequency-tripling
of the 1.3 �m laser directly by using some nonlinear crystals to
improve the efficiency.

6. Development of all-solid-state blue lasers

The research development of all-solid-state cw and pulsed blue
lasers in recent years is listed in Tables 1 and 2, respectively. As
the classification of semiconductor blue lasers, up-conversion blue
lasers, and nonlinear optical frequency conversion blue lasers, the
technical solutions and the laser characteristics are reviewed and
compared in detail.

Each way to realize all-solid-state blue laser owns its advantages
and disadvantages, the comparison results are listed in Table 3.

Blue diode laser and frequency-doubling of the OPS laser are
ideal cw blue lasers. The characteristics of compactness and small
size make the blue laser useful in the areas of laser display and high
density optical storage. However, the expensive equipment and
substrate material restrict the development of blue diode lasers.
The output power is relatively too low, and the beam quality of
the blue laser should be improved to meet the requirements in
applications.

The up-conversion blue laser owns the merits of wide absorp-
tion bandwidth and high efficiency. However, the low output power
and poor stability make it difficult to meet the requirements in
applications.

Tunable blue laser can be obtained by the frequency-doubling of
the OPO laser or the Ti:Al2O3 laser, but the structure is too complex
and the efficiency is quite low.

High power of cw and pulsed blue laser can be realized by the

sum-frequency of the 0.9 �m and 1.3 �m Nd3+ doped lasers or the
frequency-tripling of the 1.3 �m laser. However, the efficiency is
usually too low, and the wavelength deviates from the window of
deep seawater seriously.
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Table 1
Research development of all-solid-state cw blue lasers.

Year Researcher Technical solutions Laser characteristics

1995 N.G. Basov ZnCdSe/ZnSe semiconductor laser 1.6 W,  484 nm,  single-frequency [37]
1998 S. Nakamura GaN semiconductor laser 5 mW,  482 nm [38]
1998 H. Zellmer Tm:ZBLAN up-conversion laser 375 mW,  482 nm [39]
2004 J. Chilla OPS laser + LBO intracavity frequency-doubling 15 W,  488 nm,  and 5 W,  460 nm [40]
2005 E. Herault Sum-frequency from 1063 nm and 912 nm Nd:GdVO4 laser + BiBO 0.5 W,  491 nm [29]
2005 X.C. Lin OPO + BiBO frequency-doubling 1.3 W,  450–495 nm tunable blue laser [33]
2006 Y. Chen 946 nm Nd:YAG laser + LBO intracavity frequency-doubling 3.8 W,  473 nm,  M2 = 2.3 [15]
2007 A. Jechow 976 nm LD + PPLN outer cavity frequency-doubling 159 mW,  488 nm, M2 = 1.05 [41]
2008 X. Ding Ti:Al2O3 tunable laser + BBO intracavity frequency-doubling 3.5 W,  400 nm, M2 = 2.15 [24]
2009 Q. Zheng 912 nm Nd:GdVO4 laser + LBO intracavity frequency-doubling 14.8 W,  456 nm [17]
2009 Q. Zheng 914 nm Nd:YVO4 laser + LBO intracavity frequency-doubling 13.2 W,  457 nm,  M2 = 2.13 [19]
2010 Y.F. Lü 880 nm Nd:YVO4 laser + BiBO intracavity frequency-doubling 233 mW,  440 nm [42]
2010 Y.F. Lü 908 nm Nd:YLiF4 laser + LBO intracavity frequency-doubling 4.33 W,  454 nm [43]
2010 Y.T. Wang 946 nm Nd:YAG laser + PPKTP intracavity frequency-doubling 1 W (SLM), 473 nm [44]
2010 Y.F. Lü Sum-frequency from 1047 nm Nd:YLF laser and 916 nm Nd:LuVO4 laser + LBO 425 mW,  489 nm [45]
2010 Y.F. Lü 899 nm Nd:YAG laser + BiBO intracavity frequency-doubling 284 mW,  449.5 nm [46]
2011 Y.L. Li 942 nm Nd:GSAG laser + LBO intracavity frequency-doubling 572 mW,  471 nm [47]
2011 K. Li 976 nm LD + PPLN outer cavity frequency-doubling 1.2 W,  456 nm [48]
2011 K.P. S�rensen Sum-frequency from 808 nm LD and 1064 nm Nd:YVO4 laser + PP-KTP 100 mW,  M2 = 1.2&1.7 [49]
2011 Y.F. Lü 935 nm Nd:CNGG laser + BiBO intracavity frequency-doubling 490 mW,  468 nm [50]

Table 2
Research development of all-solid-state pulsed blue lasers.

Year Researcher Technical solutions Laser characteristics

2000 Y. Lutz Pulsed pumped 946 nm Nd:YAG laser + KNbO3 outer cavity frequency-doubling 22.5 mW,  473 nm,  2.5 Hz, 25 ns [51]
2005 A. Chakraborty GaN semiconductor laser 23.5 mW,  452 nm [52]
2005 O. Casel Passive mode-locking OPS laser + LBO intracavity frequency-doubling 6 mW,  489 nm, 5.8 ps [53]
2005 Y. F. Chen Acousto-optic Q-switched Nd:YVO4 1342 nm laser + LBO/KTP frequency-tripling 0.28 W,  447 nm,  25 kHz,15 ns [34]
2006 H. B. Peng Acousto-optic Q-switched 1319 nm Nd:YAG laser + LBO intracavity frequency-tripling 7.6 W,  439.7 nm,  5 kHz, 170 ns [35]
2007 S. K. Rong Pulsed pumped Ti:Al2O3 tunable laser + LBO outer cavity frequency-doubling 1.0 W,  455 nm,  10 Hz, 17 ns [54]
2008 E. Herault 1063 nm and 912 nm Nd:GdVO4 laser cavity dumper + BiBO intracavity sum-frequency 279 mW,  491 nm,  10 kHz, 3 ns [32]
2008 H. Y. Zhu Acousto-optic Q-switched 1341.4 nm Nd:YAP laser + LBO/KTP frequency-tripling 4.76 W,  447 nm,  4.6 kHz, 190 ns [36]
2010 F. Chen 946 nm Nd:YAG laser + BiBO outer cavity frequency-doubling 1.5 W,  473 nm,  10 kHz, 9 ns [55]
2010 F. Chen 912 nm Nd:GdVO4 laser + BiBO intracavity frequency-doubling 1.2 W,  456 nm,  42.7 kHz  [56]

Table 3
Comparison of the all-solid-state blue lasers.

Technical solution Operation mode Best laser
characteristics

Advantages Disadvantages

Semiconductor blue
lasers

cw 1.6 W,  SLM Small volume, compact structure,
high efficiency

Low power
Pulsed 23.5 mW

Frequency-doubling of semiconductor cw 1.0 W Simple structure Low power and poor beam quality
Up-conversion laser cw 375 mW Wide absorption bandwidth, high efficiency Low power and poor stability
Frequency-doubling of
Nd3+ laser

cw 14.8 W High power, high efficiency, good
beam quality

Gain competition,
severely thermal effectPulsed 1.5 W,  9 ns

Frequency-doubling of
tunable Ti:Al2O3 laser

cw 3.5 W,
M2 = 2.15

Tunable Complex structure,
wide linewidth

Pulsed 1.0 W,  17 ns
Frequency-doubling of
OPS laser

cw 24 W High power, slight
thermal effect

Uneven absorption,
poor beam qualityPulsed 6 mW,  5.8 ps

Sum-frequency of 900 nm laser and
1.3 �m laser

cw 0.5 W High repetition, narrow
pulse width

Low efficiency, complex structure
Pulsed 279 mW,  3 ns

able 

h repe

i
l
e
m
t
b

7

i

Sum-frequency of OPO laser cw 1.3 W Tun
Frequency-tripling of 1.3 �m laser Pulsed 7.6 W,  170 ns

W,  15 ns
Hig

Results show that the best way for generating blue laser by now
s the frequency-doubling of the 0.9 �m Nd3+-doped quasi-three-
evel lasers, which own the advantages of simple structure, high
fficiency and good beam quality. If the coating quality of the laser
edium and the mirrors is improved, the problem of gain compe-

ition between the quasi-three-level laser and four-level laser can
e solved, and the laser output power will be increased further.
. Conclusion

This paper reviews the development of all-solid-state blue lasers
n detail, and compares the technical solutions and the laser
Low efficiency, complex structure
tition, narrow pulse width, high power Low efficiency, severely thermal effect

characteristics of semiconductor blue lasers, up-conversion blue
lasers, and nonlinear optical frequency conversion blue lasers.
Results show that the nonlinear optical frequency conversion of
the Nd3+-doped lasers is a potential way  to realize a high power,
high efficiency cw or pulsed blue laser output.

Acknowledgements
This work is supported by the National Natural Science Foun-
dation of China under Grant No. 61308050 and the State Key
Laboratory of Laser Interaction with Matter fund project no.
SKLLIM1210-01.



k 126 

R

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

F. Chen et al. / Opti

eferences

[1] C. Czeranowsky, E. Heumann, G. Huber, All-solid-state continuous-wave
frequency-doubled Nd:YAG-BiBO laser with 2.8-W output power at 473 nm,
Opt. Lett. 28 (2003) 432–434.

[2] J.Y. Kim, J. Shim, An analytical model of the intracavity optical second harmonic
generation in a vertical-external-cavity surface-emitting laser, IEEE J. Quantum
Electron. 44 (2008) 755–762.

[3] E. Matioli, S. Brinkley, K.M. Kelchner, Y.L. Hu, S. Nakamura, S. DenBaars, J. Speck,
C.  Weisbuch, High-brightness polarized light-emitting diodes, Light: Sci. Appl.
1  (2012) e12.

[4] F. Pincella, K. Isozaki, K. Miki, A visible light-driven plasmonic photocatalyst,
Light: Sci. Appl. 3 (2014) e133.

[5] M.A. Haase, J. Qiu, J.M. Depuydt, H. Cheng, Blue-green laser diodes made from
II–VI semiconductors, IEEE Trans. Electron Devices 38 (1991) 2708.

[6] H. Okuyama, E. Kato, S. Itoh, N. Norikazu, O. Toyoharu, I. Akira, Operation and
dynamics of Znse/ZnMgSSe double heterostructure blue laser diode at room
temperature, Appl. Phys. Lett. 66 (1995) 656–658.

[7] B. Witzigmann, M.  Tomamichel, S. Steiger, R.G. Veprek, K. Kojirna, U.T. Schwarz,
Analysis of gain and luminescence in violet and blue GaInN–GaN quantum
wells, IEEE J. Quantum Electron. 44 (2008) 144–149.

[8] T. Tojyo, T. Asano, M.  Takeya, T. Hino, S. Kijima, S. Goto, S. Uchida, M. Ikeda,
GaN-based high power blue-violet laser diodes, Jpn. J. Appl. Phys. 40 (2001)
3026–3210.

[9] B.P. Scott, F. Zhao, R.S.F. Chang, N. Djeu, Upconversion-pumped blue laser in
Tm:YAG, Opt. Lett. 18 (1993) 113–115.

10] D.C. Nguyen, G.E. Faulkner, M.  Dulick, Blue-green (450-nm) upconversion
Tm3+:YLF laser, Appl. Opt. 28 (1989) 3553–3555.

11] M.P.L. Flohic, J.Y. Allain, G.M. Stéphan, G. Mazé, Room-temperature continuous-
wave upconversion laser at 455 nm in a Tm3+ fluorozirconate fiber, Opt. Lett.
19  (1994) 1982–1984.

12] S. Sanders, R.G. Waarts, D.G. Mehuys, D.F. Welch, Laser diode pumped 106 mW
blue upconversion fiber laser, Appl. Phys. Lett. 67 (1995) 1815–1817.

13] G. Qin, S. Huang, Y. Feng, A. Shirakawa, M.  Musha, K.I. Ueda, Power scaling of
Tm3+ doped ZBLAN blue upconversion fiber lasers: modeling and experiments,
Appl. Phys. B 82 (2006) 65–70.

14] R. Zhou, E. Li, H. Li, P. Wang, J. Yao, Continuous-wave, 15.2 W diode-end-
pumped Nd:YAG laser operating at 946 nm,  Opt. Lett. 31 (2006) 1869–1871.

15] Y. Chen, H. Peng, W.  Hou, Q. Peng, A. Geng, L. Guo, Z. Xu, 3.8 W of cw blue light
generated by intracavity frequency doubling of a 946-nm Nd:YAG laser with
LBO, Appl. Phys. B 83 (2006) 241–243.

16] M.  Schmidt, E. Heumann, C. Czeranowsky, G. Huber, S. Kutovoi, Y. Zavartsev,
Continuous wave diode pumped Nd:GdVO4 laser at 912 nm and intracavity
doubling to the blue spectral range, Adv. Solid State Lasers (2001) 470–474.

17] Q. Zheng, Y. Yao, B. Li, K. Zhou, Y. Liu, L. Zhao, Experimental study of the gener-
ation of a blue laser by intracavity frequency doubling of a cw Nd:GdVO4 laser
with lithium borate, Appl. Opt. 48 (2009) 2979–2982.

18] Q.H. Xue, Q. Zheng, Y.K. Bu, F.Q. Jia, L.S. Qian, High-power efficient diode-
pumped Nd:YVO4/LiB3O5 457 nm blue laser with 4.6 W of output power, Opt.
Lett. 31 (2006) 1070–1072.

19] Q. Zheng, Y. Yao, B. Li, D.P. Qu, L. Zhao, 13.2 W laser-diode-pumped
Nd:YVO4/LBO blue laser at 457 nm,  J. Opt. Soc. Am.  B 26 (2009) 1238–1242.

20] S. Knoke, K. pachomis, G. Hollemann, Generation of 2 W CW output power
at  457 nm based on a frequency doubled Nd:YVO4 thin disk laser, in: CFE5
Conference on Lasers and Electro-Optics (CLEO), 2004.

21] L. Zhang, C.Y. Zhang, Z.Y. Wei, C. Zhang, Y.B. Long, Z.G. Zhang, H.J. Zhang, J.Y.
Wang, Compact diode-pumped continuous-wave Nd:LuVO4 lasers operated at
916  nm and 458 nm,  Chin. Phys. Lett. 23 (2006) 1192–1194.

22] L. Reekie, I.M. Jauncey, S.B. Poole, D.N. Payne, Diode-laser-pumped Nd3+-doped
fiber laser operating at 938 nm,  Electron. Lett. 23 (1987) 884–885.

23] D.B.S. Soh, S.W. Yoo, J.K. Sahu, L.J. Cooper, S. Baek, J. Nilsson, K. Oh, A cladding
pumped neodymium-doped fiber laser tunable from 932 nm to 953 nm, Adv.
Solid State Photonics (2004) MD9.

24] X. Ding, R. Wang, H. Zhang, W.Q. Wen, L. Huang, P. Wang, J.Q. Yao, X.Y. Yu, Z. Li,
Generation of 3.5 W high efficiency blue-violet laser by intracavity frequency-
doubling of an all-solid-state tunable Ti:sapphire laser, Opt. Express 16 (2008)
4582–4587.

25] F.Q. Jia, Q. Zheng, Q.H. Xue, C.Q. Tan, L.S. Qian, All-solid-state Cr:LiSAF/LBO
intracavity-frequency-doubling blue laser, Laser Mag. 26 (2005) 16–17 (in Chi-
nese).

26] G.J. Zhang, Y.C. Shu, R.B. Liu, Q. Shu, Y.W. Lin, J.H. Yao, Z.G. Wang, J.J. Xu,
Characteristics and development of optical pumping vertical-external-cavity
surface-emitting lasers, Laser Technol. 30 (2006) 351–354 (in Chinese).

27] M.  Fallahi, J.V. Moloney, L. Fan, High power vertical-external-cavity
surface-emitting lasers and their applications, Proc. SPIE 6127 (2006),
61270C1–61270C9.
28] P.N. Kean, R.W. Standley, G.J. Dixon, Generation of 20 mW of blue laser radi-
ation from a diode-pumped sum-frequency laser, Appl. Phys. Lett. 63 (1993)
302–304.

29] E. Herault, F. Balembois, P. Georges, 491 nm generation by sum-frequency mix-
ing  of diode pumped neodymium lasers, Opt. Express 13 (2005) 5653–5661.

[

(2015) 1778–1781 1781

30] E. Herault, F. Balembois, P. Georges, T. Georges, 1064 nm Nd:YVO4 laser intra-
cavity pumped at 912 nm and sum-frequency mixing for an emission at 491 nm,
Opt. Lett. 33 (2008) 1632–1634.

31] Z. Xiong, H.Y. Song, D.P. Qu, Y. Yao, Q. Zheng, LD-pumped Nd:YVO4 dual-
wavelength operation and intracavity sum-frequency 491 nm blue laser, High
Power Laser Part. Beams 22 (2009) 1211–1214 (in Chinese).

32] E. Herault, M. Lelek, F. Balembois, P. Georges, Pulsed blue laser at 491 nm by
nonlinear cavity dumping, Opt. Express 16 (2008) 19419–19426.

33] X.C. Lin, H.B. Zhang, H.Q. Li, Y.P. Kong, Y. Bi, Z.P. Sun, Z.Y. Xu, Continuous tuning
high power blue light by frequency doubling in BiB3O6 crystals, Proc. SPIE 6028
(2005), 60280C1–60280C6.

34] Y.F. Chen, Y.S. Chen, T.H. Ou, K.W. Su, Compact efficient diode-pumped Nd:YVO4

Q-switched blue laser with intracavity frequency tripling, Appl. Phys. B 81
(2005) 517–520.

35] H.B. Peng, W.  Hou, Y.H. Chen, D.F. Cui, Z.Y. Xu, C.T. Chen, F.D. Fan, Y. Zhu, Gener-
ation of 7.6-W blue laser by frequency tripling of a Nd:YAG laser in LBO crystals,
Opt. Express 14 (2006) 6543–6549.

36] H.Y. Zhu, G. Zhang, C.H. Huang, Y. Wei, L.X. Huang, Z.Q. Chen, Multi-watt power
blue light generation by intracavity sum-frequency-mixing in KTiOPO4 crystal,
Opt. Express 16 (2008) 2989–2994.

37] N.G. Basov, E.M. Dianov, V.I. Kozlovskiı̆, A.B. Krysa, A.S. nasibov, Y.M. Popov, A.M.
Prokhorov, P.A. Trubenko, E.A. Shcherbakov, Room-temperature laser cathode-
ray tube based on a ZnCdSe/ZnSe superlattice, Quantum Electron. 25 (1995)
726–728.

38] S. Nakamura, M. Senoh, S. Nagahama, N. Lwasa, T. Yamada, K. Chocho, High-
power, long-lifetime InGaN/GaN/AlGaN-based laser diodes grown on pure GaN
substates, Jpn. J. Appl. Phys. 37 (1998) L309–L312.

39] H. Zellmer, A. Tünnermann, H. Welling, S. Buteau, All-fiber-laser system with
0.3 W output power in the blue spectral range, in: Conference on Lasers and
Electro-Optics (CLEO), Vol. 78, 1998.

40] J. Chilla, S. Butterworth, A. Zeitschel, J. Charles, A. Caprara, M.  Reed, L. Spinelli,
High power optically pumped semiconductor lasers, Proc. SPIE 5332 (2004)
143–150.

41] A. Jechow, M.  Schedel, S. Stry, J. Sacher, R. Menzel, Highly efficient single-
pass frequency doubling of a continuous-wave distributed feedback laser diode
using a PPLN waveguide crystal at 488 nm,  Opt. Lett. 32 (2007) 3035–3037.

42] Y.F. Lü, G.C. Sun, X.H. Fu, J. Xia, J.F. Chen, T.J. Zheng, Diode-pumped
Nd:YVO4/BiBO blue laser at 440 nm, Laser Phys. Lett. 7 (2010) 495–497.

43] Y.F. Lü, X.H. Zhang, W.B. Cheng, J. Xia, All-solid-state cw frequency-doubling
Nd:YLiF4/LBO blue laser with 4.33 W output power at 454 nm under in-band
diode pumping at 880 nm,  Appl. Opt. 49 (2010) 4096–4099.

44] Y.T. Wang, J.L. Liu, Q. Liu, Y.J. Li, K.S. Zhang, Stable continuous-wave single-
frequency Nd:YAG blue laser at 473 nm considering the influence of the energy-
transfer upconversion, Opt. Express 18 (2010) 12044–12051.

45] Y.F. Lü, X.H. Zhang, J. Xia, C.L. Li, Z.M. Zhao, Z.T. Liu, Diode-pumped Nd:LuVO4-
Nd:YLiF4 crystals blue laser at 489 nm by intracavity sum-frequency-mixing,
Opt. Commun. 283 (2010) 3067–3069.

46] Y.F. Lü, X.H. Zhang, R. Chen, J. Xia, J.F. Chen, Z.T. Liu, Diode-pumped
Nd:YAG/BiB3O6 deep-blue laser at 449.5 nm,  Laser Phys. Lett. 7 (2010) 347–350.

47] Y.L. Li, H.L. Jiang, T.Y. Ni, T.Y. Zhang, Z.H. Tao, Y.H. Zeng, Diode-pumped CW
frequency-doubled Nd:GSAG-LBO blue laser at 471 nm,  Laser Phys. Lett. 8
(2011) 259–261.

48] K. Li, H. Wang, N.J. Copner, C.B.E. Gawith, I.G. Knight, H.-U. Pferiffer, B. Musk, G.
Moss, 465 nm laser sources by intracavity frequency doubling using a 49-edge-
emitters laser bar, Opt. Lett. 36 (2011) 361–363.

49] K.P. S�rensen, P. Tidemand-Lichtenberg, C. Pedersen, Efficient near diffraction
limited blue light source by sum-frequency mixing of a BAL and a solid-state
laser, Laser Phys. Lett. 8 (2011) 209–213.

50] Y.F. Lü, J. Xia, J.Q. Lin, X. Gao, Y. Dong, L.J. Xu, G.C. Sun, Z.M. Zhao, Y. Tan,
J.F.  Chen, Z.X. Liu, C.L. Li, H.X. Cai, Z.T. Liu, Z.Y. Ma,  G.B. Ning, Diode-pumped
CW  frequency-doubled Nd:CNGG-BiBO blue laser at 468 nm,  Laser Phys. Lett.
8  (2011) 103–106.

51] Y. Lutz, D. Rytz, C. Gaudillat, Pulsed blue-light generation by the frequency
doubling of the 4F3/2 to 4I9/2 transition in Nd:YAG and Nd:YalO3, Appl. Phys. B
70 (2000) 479–482.

52] A. Chakraborty, B.A. Haskell, H. Masui, S. Keller, J.S. Speck, S.P. Denbaars, S. Naka-
mura, U.K. Mishra, Nonpolar m-plane blue-light-emitting diode lamps with
output power of 23.5 mW under pulsed operation, Jpn. J. Appl. Phys. 45 (2006)
739–741.

53] O. Casel, D. Woll, M.A. Tremont, H. Fuchs, R. Wallenstein, E. Gerster, P. Unger, M.
Zorm, M.  Weyers, Blue 489-nm picosecond pulses generated by intracavity fre-
quency doubling in a passively mode-locked optically pumped semiconductor
disk laser, Appl. Phys. B 81 (2005) 443–446.

54] S.K. Rong, Y.W. Feng, W.B. Chen, Design of high energy, single frequency, all
solid-state blue laser, Chin. Opt. Lett. 5 (2007) S89–S91.

55] F. Chen, X. Yu, R.P. Yan, X.D. Li, C. Wang, J.H. Yu, Z.H. Zhang, High-repetition-rate,

high-peak-power linear-polarized 473-nm Nd:YAG/BiBO blue laser by extra-
cavity frequency-doubling, Opt. Lett. 35 (2010) 2714–2716.

56] F. Chen, X. Yu, X.D. Li, R.P. Yan, C. Wang, L. Ming, Z.H. Zhang, J.H. Yu, Diode-
pumped passively Q-switched 912 nm Nd:GdVO4 laser and pulsed deep-blue
laser by intracavity frequency-doubling, Opt. Commun. 238 (2010) 4036–4040.

http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0285
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0290
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0295
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0300
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0305
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0310
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0315
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0320
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0325
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0330
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0335
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0340
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0345
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0350
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0355
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0360
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0365
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0370
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0375
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0380
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0385
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0390
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0395
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0400
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0405
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0410
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0415
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0420
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0425
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0430
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0435
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0440
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0445
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0450
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0455
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0460
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0465
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0470
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0475
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0480
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0485
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0490
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0495
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0500
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0505
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0510
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0515
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0520
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0525
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0530
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0535
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0540
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0545
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0550
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0555
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560
http://refhub.elsevier.com/S0030-4026(15)00307-1/sbref0560

	Research on all-solid-state blue lasers
	1 Introduction
	2 Semiconductor blue lasers
	3 Blue lasers by frequency-doubling of near-infrared semiconductor lasers
	4 Blue lasers produced by some up-conversion materials
	5 Blue lasers by using nonlinear optical frequency conversion
	5.1 Frequency-doubling
	5.2 Sum-frequency
	5.3 Optical parametric oscillator combining with frequency-doubling
	5.4 Frequency-tripling

	6 Development of all-solid-state blue lasers
	7 Conclusion
	Acknowledgements
	References


