
Comment on “GaSe1 x S x and GaSe1 x Te x thick crystals for broadband terahertz
pulses generation” [Appl. Phys. Lett. 99, 081105 (2011)]
S. A. Ku, C. W. Luo, Yu. M. Andreev, and Grigory Lanskii 

 
Citation: Applied Physics Letters 100, 136103 (2012); doi: 10.1063/1.3698457 
View online: http://dx.doi.org/10.1063/1.3698457 
View Table of Contents: http://scitation.aip.org/content/aip/journal/apl/100/13?ver=pdfcov 
Published by the AIP Publishing 
 
Articles you may be interested in 
Intensive terahertz emission from GaSe0.91S0.09 under collinear difference frequency generation 
Appl. Phys. Lett. 103, 081104 (2013); 10.1063/1.4818764 
 
Electric-double-layer transistors with thin crystals of FeSe1 x Te x (x=0.9 and 1.0) 
Appl. Phys. Lett. 102, 103506 (2013); 10.1063/1.4795626 
 
Response to “Comment on ‘GaSe1xSx and GaSe1xTex thick crystals for broadband terahertz pulses
generation’” [Appl. Phys. Lett. 100, 136103 (2012)] 
Appl. Phys. Lett. 100, 136104 (2012); 10.1063/1.3698458 
 
GaSe1xSx and GaSe1xTex thick crystals for broadband terahertz pulses generation 
Appl. Phys. Lett. 99, 081105 (2011); 10.1063/1.3617438 
 
The effect of thickness and/or doping on the nonlinear and saturable absorption behaviors in amorphous GaSe
thin films 
J. Appl. Phys. 108, 063102 (2010); 10.1063/1.3486047 

 
 

 This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions. Downloaded to IP:

140.113.38.11 On: Fri, 02 May 2014 03:01:18

http://scitation.aip.org/content/aip/journal/apl?ver=pdfcov
http://oasc12039.247realmedia.com/RealMedia/ads/click_lx.ads/www.aip.org/pt/adcenter/pdfcover_test/L-37/1018974610/x01/AIP-PT/Asylum_APLArticleDL_043014/Asylum-Research-MFP3D-Infinity-APL-JAD.jpg/5532386d4f314a53757a6b4144615953?x
http://scitation.aip.org/search?value1=S.+A.+Ku&option1=author
http://scitation.aip.org/search?value1=C.+W.+Luo&option1=author
http://scitation.aip.org/search?value1=Yu.+M.+Andreev&option1=author
http://scitation.aip.org/search?value1=Grigory+Lanskii&option1=author
http://scitation.aip.org/content/aip/journal/apl?ver=pdfcov
http://dx.doi.org/10.1063/1.3698457
http://scitation.aip.org/content/aip/journal/apl/100/13?ver=pdfcov
http://scitation.aip.org/content/aip?ver=pdfcov
http://scitation.aip.org/content/aip/journal/apl/103/8/10.1063/1.4818764?ver=pdfcov
http://scitation.aip.org/content/aip/journal/apl/102/10/10.1063/1.4795626?ver=pdfcov
http://scitation.aip.org/content/aip/journal/apl/100/13/10.1063/1.3698458?ver=pdfcov
http://scitation.aip.org/content/aip/journal/apl/100/13/10.1063/1.3698458?ver=pdfcov
http://scitation.aip.org/content/aip/journal/apl/99/8/10.1063/1.3617438?ver=pdfcov
http://scitation.aip.org/content/aip/journal/jap/108/6/10.1063/1.3486047?ver=pdfcov
http://scitation.aip.org/content/aip/journal/jap/108/6/10.1063/1.3486047?ver=pdfcov


Comment on “GaSe12xSx and GaSe12xTex thick crystals for broadband
terahertz pulses generation” [Appl. Phys. Lett. 99, 081105 (2011)]

S. A. Ku,1 C. W. Luo,1,a) Yu. M. Andreev,2 and Grigory Lanskii2
1Department of Electrophysics, National Chiao Tung University, Hsinchu, Taiwan
2Institute of Monitoring of Climatic and Ecological Systems of Siberian Branch of Russian Academy of
Sciences, Tomsk, Russia

(Received 3 November 2011; accepted 13 March 2012; published online 29 March 2012)

[http://dx.doi.org/10.1063/1.3698457]

In a recent letter, Nazarov et al.1 claimed that the broad-

band terahertz pulse generation can be achieved in thick

GaSe, GaSe1�xSx, and GaSe1�xTex crystals. By doping Te

and S in GaSe crystals, the absorption peak at 0.59 THz

which affects the spectra of THz generation can be canceled

out. In this comment, we point out that Nazarov et al. did not

consider the absorption peak at higher frequency of

1.77 THz while the Te and S were doped into GaSe crystals

as shown in Fig. 1.

By a homemade THz time-domain spectroscopy (TDS)

system with a high signal-to-noise ratio and within a low hu-

midity (<3%) environment, the rigid layer mode2 E0(2) was

clearly observed at �0.59 THz for GaSe as shown in Fig. 1,

especially for the thick crystals. However, this E0(2) mode

will be gradually suppressed as increasing the concentration

of Te, which is consistent with the results in Fig. 3(b) of

Ref. 1. Meanwhile, the other peak, E00(2) mode, at high fre-

quency of �1.77 THz grows up with more Te-doping,3

which was not presented in Fig. 3(b) of Ref. 1. Similar phe-

nomenon was also observed in S-doped GaSe crystals as

shown in Fig. 1. As the explanation in Ref. 1, the intercala-

tion of S and Te atoms to the interlayer space would increase

the interlayer bonding and affect the rigid layer mode E0(2).

That is why the interlayer vibration mode E00(2) inside one

layer (included two Ga atoms and two Se atoms) could be

created due to the frailer bonding between two Ga atoms

inside one layer as illustrated in the inset of Fig. 1.

The influence of THz-generation spectra at low-

frequency side is reasonably reduced by shrinking the

absorption peak at �0.59 THz. However, the appearance of

absorption peak at �1.77 THz would certainly degrade the

THz generation efficiency at high-frequency side. Actually,

this absorption effect was already revealed by a significant

deep at around 1.77 THz in Fig. 4(a) of Ref. 1, which was

essentially disregarded by authors. Therefore, the broadband

THz generation with flat at high-frequency side cannot be

really achieved by the strategy of S- and Te-doping in thick

GaSe crystals.
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FIG. 1. THz absorption spectra in GaSe, GaSe0.995Te0.005, GaSe0.988Te0.012,

GaSe0.977Te0.023, and GaSe0.7S0.3 single crystals obtained by the THz TDS

measurements. Inset illustrates the various atomic vibration modes in

GaSe1�xAx (A¼Te, S) crystals.
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