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Overview 
The COMPES/GSECARS gas loading system at the APS has been a major advance for the U.S. 
diamond anvil cell community.  Prior to the installation of this system in 2008 the use of noble-
gas pressure media was restricted to a small number of scientists with access to systems at the 
Carnegie Institution or the Lawrence Livermore Laboratory.  The COMPRES/GSECARS system 
has led to the improved hydrostatic conditions with Ne or He now being the norm for most 
synchrotron experiments in this country.  This has greatly improved the quality of the 
measurements being made, and the system is available to the entire community. 
 
The system began operation in February 2008 and has been running with minimal downtime 
since then.  The system works extremely well, with the only significant problems being some 
failures of the commercial compressor.  We have in-house technical support (Guy Macha) to 
repair such problems, and the mean time to repair has typically been 1 day.  We have recently 
purchased a spare compressor, so that we can rapidly swap it if there is a major problem. 
 
The COMPRES/GSECARS system at the APS is available for use by any member of the 
COMPRES community, regardless of whether they are performing experiments at GSECARS, at 
another APS sector, at another synchrotron, or in their home laboratory.  The support from 
COMPRES allows the system to be available for users who cannot afford the time or money to 
travel to APS, by providing a “mail-in” service.  It also allows the system to be available to users 
who are conducting experiments at APS sectors other than GSECARS.  These include users from 
sectors 3 (inelastic), 4 (magnetism), 16 (HP-CAT), and 32 (imaging), 34 (microdiffraction), and 
others. 
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Scientific Highlights 
 

 
 
The diagram above illustrates a small number of featured studies highlighting recent successes 
from the project for this year.  The publication list in the appendix lists over 100 papers that have 
been published in 2013 and 2014 using the gas loading system. 
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Personnel 
 
This COMPRES project partially funds staff scientist to reside at the APS.  Dr. Sergey Tkachev 
began in this position in the second week of June, 2010.  Sergey is responsible for loading cells 
that are sent to the APS by users who do not travel here.  He is also responsible for training and 
assisting all of the on-site users with loading their cells. The other part of Sergey’s salary and 
responsibilities is covered by GSECARS. 
 
Guy Macha is a GSECARS funded technician who provides mechanical support for the system. 
 
 

 
Figure 1.  Dr. Sergey Tkachev with the COMPRES/GSECARS gas loading system 
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Operations, Performance Metrics 
 
The following table summarizes the mail-in service in the past year, since October 1st, 2013. 
 

University Name Number of DACs loaded 
Washington State 

University 
Zbigniew Dreger 3 

University of Chicago Andrew Campbell + 
Rebecca Fischer 

9 

UNLV Oliver Tschauner + Barbara 
Lavina + Jinlong Zhu + 
Daniel Mast 

5 

Texas Tech University Qinglin Wang 4 
Stanford University Zhao Zhao 4 

Yale University Kanani Lee + Tingting Gu 9 
Stony Brook University Xinguo Hong 8 
University of Western 

Ontario 
Sean Shieh 2 

Northwestern University Josh Townsend + Xiaobing 
Liu 

3 

University of Hawaii at 
Manoa 

Przemek Dera 4 

Los Alamos National 
Laboratory 

Nenad Velisavljevic + Matt 
Jacobsen 

6 

Jilin University Cheng Ji + Fangfei Li 6 
University of Alabama at 

Birmingham 
Spence Smith 1 

TOTAL  64 
 
In addition to this mail-in service, there have been 618 diamond anvil cells loaded in this year.  
188 of these cells were prepared for experiments at GSECARS, while the remaining 430 were 
prepared for experiments at other APS sectors, home laboratories and other synchrotrons. The 
gas loading of 574 of these cells were directly assisted by Sergey.  Thus on average he is 
assisting in gas loading of more than 2 cells every working day.  Sergey spends more than 60% 
of his time assisting such users and providing the mail-in service. Because of the constantly 
growing usage of the GSECARS/COMPRES gas loading system during the normal APS user 
operation periods, significant time is required for repairs and preventative maintenance for the 
valves and commercially built compressor. Sergey and Guy perform these tasks, during the 
downtime between the APS beamtime cycles.  
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Community/Broader Impacts 
 
The success of the COMPRES/GSECARS system design has led other groups to copy many 
aspects of it for systems of their own, including HPSync at the APS.  In addition three other 
identical units have been built by the University of Chicago Engineering Center.  One of these 
was delivered to Jennifer Jackson at Caltech.  The other was delivered to the Advanced Light 
Source at the Lawrence Berkeley National Laboratory where it is available to users of the 
COMPRES supported high-pressure beamline, 12.2.2.  Sergey has provided valuable expertise 
and hands-on support during construction for these new gas loading systems.  A new system is 
about to be delivered to Sandia National Laboratory.  An order has recently been received from 
Brazil, and there are negotiations for systems in Korea and China. 
 

Planned Activities 
 
All activities listed in the previous sections will continue during the next COMPRES funding 
cycle (June 2015 – May 2016). 
 
 
Budget Request for 2015-2016 
 
We are asking here for funding for 50% of Sergey Tkachev’s salary.  This is an increase from 
40% in past years, but based on the fact the 2/3 of the cells that Sergey has loaded are for non-
GSECARS experiments we feel this is justified. 
 

Budget 
Total COMPRES

Salary $66,000 $33,000
Fringe 26.6% $17,556 $8,778
Total subject to 
indirect $83,556 $41,778
Indirect 26.0% $21,725 $10,862

$0
TOTAL $105,281 $52,640
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Appendices 
 
Publications 
We have no way to track the publications which have resulted from all of the 682 diamond anvil 
cells that were loaded in the past year.  Instead we have listed all of the diamond anvil cell 
publications that used GSECARS in 2013 and 2014.  These citations are taken directly from the 
APS Publication Database.  They include papers that used the gas-loading system but for which 
x-ray measurements were done on other beamlines.  Most of these publications (but not all) were 
done with cells loaded with the COMPRES/GSECARS gas loading system.  We currently lack a 
mechanism to track exactly which publications used the gas loading system. 

 
 

Diamond Anvil Publications that acknowledge GSECARS in the APS Publication Database  
(2013, 2014) 

 
Matthew M. Armentrout, Emma S.G. Rainey, Abby Kavner, "High-pressure and high-
temperature equation of state of cobalt oxide: Implications for redox relations in Earth’s mantle," 
Am. Mineral. 98 (5-6), 993-999 (2013). DOI: 10.2138/am.2013.4339  

Tiziana Boffa Ballaran, Alexander Kurnosov, Dmytro Trots, "Single-crystal X-ray diffraction at 
extreme conditions: a review," High Pressure Res. 33 (3), 453-465 (2013). DOI: 
10.1080/08957959.2013.834052  

Nirup Bandaru, Ravhi S. Kumar, Jason Baker, Oliver Tschauner, Thomas Hartmann, Yusheng 
Zhao, Rama Venkat, "Structural stability of WS2 under high pressure," Int. J. Mod. Phys. B 28 
(1450168), online (2014). DOI: 10.1142/S0217979214501689  

Nirup Bandaru, Ravhi S. Kumar, Daniel Sneed, Oliver Tschauner, Jason Baker, Daniel Antonio, 
Sheng-Nian Luo, Thomas Hartmann, Yusheng Zhao, Rama Venkat, "Effect of Pressure and 
Temperature on Structural Stability of MoS2," J. Phys. Chem. C 118 (6), 3230-3235 (2014). 
DOI: 10.1021/jp410167k  

K. Burgess, V. Prakapenka, E. Hellebrand, P.V. Zinin, "Elastic characterization of 
platinum/rhodium alloy at high temperature by combined laser heating and laser ultrasonic 
techniques," Ultrasonics 54 (4), 963-966 (2014). DOI: 10.1016/j.ultras.2014.01.011  

Maxium Bykov, Elena Bykova, Sander van Smaalen, Leonid Dubrovinsky, Catherine 
McCammon, Vitali Prakapenka, Hanns-Peter Liermann, "High-pressure behavior of FeOCl," 
Phys. Rev. B 88 (1), 014110-1-014110-8 (2013). DOI: 10.1103/PhysRevB.88.014110  

Elena Bykova, Maxim Bykov, Vitali Prakapenka, Zuzana Konôpková, Hanns-Peter Liermann, 
Natalia Dubrovinskaia, Leonid Dubrovinsky, "Novel high pressure monoclinic Fe2O3 polymorph 
revealed by single-crystal synchrotron X-ray diffraction studies," High Pressure Res. 33 (3), 534-
545 (2013). DOI: 10.1080/08957959.2013.833613  

Ana Cernok, Tiziana Boffa Ballaran, Razvan Caracas, Nobuyoshi Miyajima, Elena Bykova, 
Vitali Prakapenka, Hanns-Peter Liermann, Leonid Dubrovinsky, "Pressure-induced phase 
transitions in coesite," Am. Mineral. 99 (4), 755-763 (2014). DOI: 10.2138/am.2014.4585  

Y.-Y. Chang, "Influence of point defects on the elastic properties of mantle minerals and 
superhard materials," Ph.D., Northwestern University , 2014.  
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Zhen-Hua Chi, Xiao-Miao Zhao, Haidong Zhang, Alexander F. Goncharov, Sergey S. Lobanov, 
Tomoko Kagayama, Masafumi Sakata, Xiao-Jia Chen, "Pressure-Induced Metallization of 
Molybdenum Disulfide," Phys. Rev. Lett. 113 (3), 036802-1-036802-5 (2014). DOI: 
10.1103/PhysRevLett.113.036802  

Przemyslaw Dera, Gregory J. Finkelstein, Thomas S. Duffy, Robert T. Downs, Yue Meng, Vitali 
Prakapenka, Sergey Tkachev, "Metastable high-pressure transformations of orthoferrosilite Fs82," 
Phys. Earth Planet. In. 221, 15-21 (2013). DOI: 10.1016/j.pepi.2013.06.006  

Przemyslaw Dera, Jawad Nisar, Rajeev Ahuja, Sergey Tkachev, Vitali B. Prakapenka, "New 
type of possible high-pressure polymorphism in NiAs minerals in planetary cores," Phys. Chem. 
Miner. 40 (2), 183-193 (2013). DOI: 10.1007/s00269-012-0560-6  

Przemyslaw Dera, Kirill Zhuravlev, Vitali Prakapenka, Mark L. Rivers, Gregory J. Finkelstein, 
Ognjen Grubor-Urosevic, Oliver Tschauner, Simon M. Clark, Robert T. Downs, "High pressure 
single-crystal micro X-ray diffraction analysis with GSE_ADA/RSV software," High Pressure 
Res. 33 (3), 466-484 (2013). DOI: 10.1080/08957959.2013.806504  

Przemyslaw Dera, Murli H. Manghnani, Anwar Hushur, Yi Hu, Sergey Tkachev, "New insights 
into the enigma of boron carbide inverse molecular behavior," J. Solid State Chem. 215, 85-93 
(2014). DOI: 10.1016/j.jssc.2014.03.018  

Haini Dong, Susannah M. Dorfman, Christopher M. Holl, Yue Meng, Vitali B. Prakapenka, 
Duanwei He, Thomas S. Duffy, "Compression of lithium fluoride to 92GPa," High Pressure Res. 
34 (1), 39-48 (2014). DOI: 10.1080/08957959.2013.878932  

Zhaohui Dong, Yang Song, "Size and Morphology Dependent Structural Transformations in 
Anatase TiO2 Nanowires under High Pressures," Can. J. Chem. 10, online (2014). DOI: 
10.1139/cjc-2014-0241  

Susannah M. Dorfman, Yue Meng, Vitali B. Prakapenka, Thomas S. Duffy, "Effects of Fe-
enrichment on the equation of state and stability of (Mg,Fe)SiO3 perovskite," Earth Planet. Sci. 
Lett. 361, 249-257 (2013). DOI: 10.1016/j.epsl.2012.10.033  

Ilias Efthimiopoulos, Alexander Yaresko, Vladimir Tsurkan, Joachim Deisenhofer, Alois Loidl, 
Changyong Park, Yuejian Wang, "Multiple pressure-induced transitions in HgCr2S4," Appl. 
Phys. Lett. 103 (20), 201908-1-201908-5 (2013). DOI: 10.1063/1.4830225  

Ilias Efthimiopoulos, Jiaming Zhang, Melvin Kucway, Changyong Park, Rodney C. Ewing, 
Yuejian Wang, "Sb2Se3 under pressure," Sci. Rep. 3, 2665-1-2665-8 (2013). DOI: 
10.1038/srep02665  

Ilias Efthimiopoulos, Jason Kemichick, X. Zhou, Sanjay V. Khare, Daijo Ikuta, Yuejian Wang, 
"High-Pressure Studies of Bi2S3," J. Phys. Chem. A 118 (9), 1713-1720 (2014). DOI: 
10.1021/jp4124666  

Iilas Efthimiopoulos, Alexander Yaresko, Vladimir Tsurkan, Joachim Deisenhofer, Alois Loidl, 
Changyong Park, Yuejian Wang, "Pressurizing the HgCr2Se4 spinel at room temperature," Appl. 
Phys. Lett. 104 (1), 011911-1-011911-5 (2014). DOI: 10.1063/1.4861591  

Iilas Efthimiopoulos, Alexander Yaresko, Vladimir Tsurkan, Joachim Deisenhofer, Alois Loidl, 
Changyong Park, Yuejian Wang, "Pressurizing the HgCr2Se4 spinel at room temperature," Appl. 
Phys. Lett. 104 (1), 011911-1-011911-6 (2014). DOI: 10.1063/1.4861591  
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Alejandro Fernandez-Martinez, Bora Kalkan, Simon M. Clark, Glenn A. Waychunas, "Pressure-
Induced Polyamorphism and Formation of ‘Aragonitic’ Amorphous Calcium Carbonate," 
Angew. Chem. Int. Ed. 52 (32), 8354-8357 (2013). DOI: 10.1002/anie.201302974  

Gregory J. Finkelstein, Przemyslaw K. Dera, Sandro Jahn, Artem R Oganov, Christopher M. 
Holl, Yue Meng, Thomas S. Duffy, "Phase transitions and equation of state of forsterite to 90 
GPa from single-crystal X-ray diffraction and molecular modeling," Am. Mineral. 99 (1), 35-43 
(2014). DOI: 10.2138/am.2014.4526  

Rebecca A. Fischer, Andrew J. Campbell, Daniel M. Reaman, Noah A. Miller, Dion L. Heinz, 
Przymyslaw Dera, Vitali B. Prakapenka, "Phase relations in the Fe–FeSi system at high 
pressures and temperatures," Earth Planet. Sci. Lett. 373, 54-64 (2013). DOI: 
10.1016/j.epsl.2013.04.035  

Rebecca A. Fischer, Andrew J. Campbell, Razvan Caracas, Daniel M. Reaman, Dion L. Heinz, 
Przemyslaw Dera, Vitali B. Prakapenka, "Equations of state in the Fe-FeSi system at high 
pressures and temperatures," J. Geophys. Res. 119 (4), 2810-2827 (2014). DOI: 
10.1002/2013JB010898  

N. Foroozani, J. Lim, G. Fabbris, P.F.S. Rosa, Z. Fisk, J.S. Schilling, "Suppression of dense 
Kondo state in CeB6 under pressure," Physica B 457, 12-16 (2015). DOI: 
10.1016/j.physb.2014.10.001  

G.D. Gatta, W. Morgenroth, P. Dera, S. Petitgirard, H.-P. Liermann, "Elastic behavior and 
pressure-induced structure evolution of topaz up to 45 GPa," Phys. Chem. Miner. 41 (8), 569-
577 (2014). DOI: 10.1007/s00269-014-0670-4  

Zachary M. Geballe, Raymond Jeanloz, "Solid phases of FeSi to 47 GPa and 2800 K: New data," 
Am. Mineral. 99 (4), 720-723 (2014). DOI: 10.2138/am.2014.4612  

K. Glazyrin, L.V. Pourovskii, L. Dubrovinsky, O. Narygina, C. McCammon, B. Hewener, V. 
Schunemann, J. Wolny, K. Muffler, A.I. Chumakov, W. Crichton, M. Hanfland, V.B. 
Prakapenka, F. Tasna´di, M. Ekholm, M. Aichhorn, V. Vildosola, A.V. Ruban, M.I. Katsnelson, 
I.A. Abrikosov, "Importance of Correlation Effects in hcp Iron Revealed by a Pressure-Induced 
Electronic Topological Transition," Phys. Rev. Lett. 110 (11), 117206-1-117206-5 (2013). DOI: 
10.1103/PhysRevLett.110.117206  

B. Grocholski, S.-H. Shim, V.B. Prakapenka, "Stability, metastability, and elastic properties of a 
dense silica polymorph, seifertite," J. Geophys. Res. 118 (9), 4745-4757 (2013). DOI: 
10.1002/jgrb.50360  

Brent Grocholski, Sang-Heon Shim, Elizabeth Cottrell, Vitali B. Prakapenka, "Crystal structure 
and compressibility of lead dioxide up to 140 GPa," Am. Mineral. 99 (1), 170-177 (2014). DOI: 
10.2138/am.2014.4596  

Tingting Gu, Yingwei Fei, Xiang Wu, Shan Qin, "High-pressure behavior of Fe3P and the role of 
phosphorus in planetary cores," Earth Planet. Sci. Lett. 390, 296-303 (2014). DOI: 
10.1016/j.epsl.2014.01.019  

Bianca Haberl, Malcolm Guthrie, Brad D. Malone, Jesse S. Smith, Stanislav V. Sinogeikin, 
Marvin L. Cohen, James S. Williams, Guoyin Shen, Jodie E. Bradby, "Controlled formation of 
metastable germanium polymorphs," Phys. Rev. B 89 (14), 144111-1-144111-6 (2014). DOI: 
10.1103/physrevb.89.144111  
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Kei Hirose, John Brodholt, Thorne Lay, David A. Yuen, "An Introduction To Post-Perovskite: 
The Last Mantle Phase Transition," Post-Perovskite: The Last Mantle Phase Transition, K. 
Hirose, J. Brodholt, T. Lay, D.A. Yuen, eds., American Geophysical Union, 2013, 1 - 7. DOI: 
10.1029/174GM02  

Xinguo Hong, Matthew Newville, Thomas S. Duffy, "High-pressure X-ray absorption fine 
structure in the diamond anvil cell and its applications in geological materials," J. Phys. Conf. 
Series 430 (1), 012120-1-012120-8 (2013). DOI: 10.1088/1742-6596/430/1/012120  

Xinguo Hong, Lars Ehm, Thomas S. Duffy, "Polyhedral units and network connectivity in GeO2 
glass at high pressure: An X-ray total scattering investigation," Appl. Phys. Lett. 105 (8), 
081904-1-081904-6 (2014). DOI: 10.1063/1.4894103  

Xinguo Hong, Matthew Newville, Thomas S. Duffy, Stephen R. Sutton, Mark L. Rivers, "X-ray 
absorption spectroscopy of GeO2 glass to 64 GPa," J. Phys. Condens. Matter 26 (3), 035104 
(2014). DOI: 10.1088/0953-8984/26/3/035104  

Larry Hunter, Joel Gordon, Stephen Peck, Daniel Ang, Jung-Fu Lin, "Using the Earth as a 
Polarized Electron Source to Search for Long-Range Spin-Spin Interactions," Science 339, 928-
932 (2013). DOI: 10.1126/science.1227460  

Ruth Jia, George Amulele, Pavel V. Zinin, Shoko Odake, Peter Eng, Valery Khabashesku, 
Wendy L. Mao, Li Chung Ming, "Elastic and inelastic behavior of graphitic C3N4 under high 
pressure," Chem. Phys. Lett. 575, 67-70 (2013). DOI: 10.1016/j.cplett.2013.04.065  

Patrica E. Kalita, Hartmut Schneider, Kristina Lipinska, Stanislav Sinogeikin, Oliver A. 
Hemmers, Andrew Cornelius, "High-Pressure Behavior of Mullite: An X-Ray Diffraction 
Investigation," J. Am. Ceram. Soc. 96 (5), 1635-1642 (2013). DOI: 10.1111/jace.12191  

Patricia E. Kalita, Andrew Cornelius, Kristina Lipinska, Stanislav Sinogeikin, Reinhard X. 
Fischer, Hanna Luhrs, Hartmut Schneider, "High Pressure Behavior of 7:4 Mullite and Boron-
Substituted Mullite: Compressibility and Mechanisms of Amorphization," J. Am. Ceram. Soc. 97 
(9), 2980-2989 (2014). DOI: 10.1111/jace.13027  

Bonil Koo, Soma Chattopadhyay, Tomohiro Shibata, Vitali B. Prakapenka, Christopher S. 
Johnson, Tijana Rajh, Elena V. Shevchenko, "Intercalation of Sodium Ions into Hollow Iron 
Oxide Nanoparticles," Chem. Mater. 25 (2), 245-252 (2013). DOI: 10.1021/cm303611z  

Ravhi S. Kumar, Yi Zhang, Arumugam Thamizhavel, A. Svane, G. Vaitheeswaran, V. 
Kanchana, Yuming Xiao, Paul Chow, Changfeng Chen, Yusheng Zhao, "Pressure induced 
valence change of Eu in EuFe2As2 at low temperature and high pressures probed by resonant 
inelastic x-ray scattering," Appl. Phys. Lett. 104 (4), 042601-1-042601-4 (2014). DOI: 
10.1063/1.4863203  

M.A. Laguna-Marco, G. Fabbris, N.M. Souza-Neto, S. Chikara, J.S. Schilling, G. Cao, D. 
Haskel, "Different response of transport and magnetic properties of BaIrO3 to chemical and 
physical pressure," Phys. Rev. B 90 (1), 014419-1-014419-9 (2014). DOI: 
10.1103/PhysRevB.90.014419  

Barbara Lavina, Przemyslaw Dera, Yue Meng, "Synthesis and Microdiffraction at Extreme 
Pressures and Temperatures," J. Vis. Exper. 80, e50613-1-e5061-8 (2013). DOI: 10.3791/50613  
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Barbara Lavina, Przemyslaw Dera, Robert T. Downs, "Modern X-ray Diffraction Methods in 
Mineralogy and Geosciences," Rev. Mineral. Geochem. 78 (1), 1-31 (2014). DOI: 
10.2138/rmg.2014.78.1  

A.T. Lech, "Synthesis, Structure, and Properties of Refractory Hard-Metal Borides," Ph.D., 
University of California, Los Angeles, 2014.  

Sung Keun Lee, Peter J. Eng, Ho-Kwang Mao, "Probing of Pressure-Induced Bonding 
Transitions in Crystalline and Amorphous Earth Materials: Insights from X-ray Raman 
Scattering at High Pressure," Rev. Mineral. Geochem. 78 (1), 139-174 (2014). DOI: 
http://dx.doi.org/10.2138/rmg.2014.78.4  

C.Y. Li, Z.H. Yu, H.Z. Liu, T.Q. Lu, "High pressure and high temperature in situ X-ray 
diffraction study on the structural stability of tantalum disilicide," Solid State Commun. 157, 1-5 
(2013). DOI: 10.1016/j.ssc.2012.12.020  

Kuo Li, Haiyan Zheng, Ilia N. Ivanov, Malcolm Guthrie, Yuming Xiao, Wenge Yang, Chris A. 
Tulk, Yusheng Zhao, Ho-kwang Mao, "K3Fe(CN)6: Pressure-Induced Polymerization and 
Enhanced Conductivity," J. Phys. Chem. C 117 (46), 24174-24180 (2013). DOI: 
10.1021/jp407429z  

Chengyang Li, "Studies of the Quantum Phase Transition in Chromium using Inelastic X-ray 
Scattering and AB Initio Methods," Ph.D., Western Michigan University, 2014.  

Jung-Fu Lin, Junjie Wu, Jie Zhu, Zhu Mao, Ayman H. Said, Bogdan M. Leu, Jinguang Cheng, 
Yoshiya Uwatoko, Changqing Jin, Jianshi Zhou, "Abnormal Elastic and Vibrational Behaviors 
of Magnetite at High Pressures," Sci. Rep. 4, 6282-1-6282-6 (2014). DOI: 10.1038/srep06282  

Jin Liu, Jung-Fu Lin, Ahmet Alatas, Wenli Bi, "Sound velocities of bcc-Fe and Fe0.85Si0.15 alloy 
at high pressure and temperature," Phys. Earth Planet. In. 233, 24-32 (2014). DOI: 
10.1016/j.pepi.2014.05.008  

Jin Liu, Jung-Fu Lin, Zhu Mao, Vitali B. Prakapenka, "Thermal equation of state and spin 
transition of magnesiosiderite at high pressure and temperature," Am. Mineral. 99 (1), 84-93 
(2014). DOI: 10.2138/am.2014.4553  

Chang Lu, Zhu Mao, Jung-Fu Lin, Kirill K. Zhuravlev, Sergey N. Tkachev, Vitali B. 
Prakapenka, "Elasticity of single-crystal iron-bearing pyrope up to 20 GPa and 750 K," Earth 
Planet. Sci. Lett. 361, 134-142 (2013). DOI: 10.1016/j.epsl.2012.11.041  

Xujie Lü, Qingyang Hu, Wenge Yang, Ligang Bai, Howard Sheng, Lin Wang, Fuqiang Huang, 
Jianguo Wen, Dean J. Miller, Yusheng Zhao, "Pressure-Induced Amorphization in Single-
Crystal Ta2O5 Nanowires: A Kinetic Mechanism and Improved Electrical Conductivity," J. Am. 
Chem. Soc. 135 (37), 13947-13953 (2013). DOI: 10.1021/ja407108u  

Xujie Lü, Wenge Yang, Zewei Quan, Tianquan Lin, Ligang Bai, Lin Wang, Fuqiang Huang, 
Yusheng Zhao , , "Enhanced Electron Transport in Nb-doped TiO2 Nanoparticles via Pressure-
Induced Phase Transitions," J. Am. Chem. Soc. 136 (1), 419-426 (2014). DOI: 
10.1021/ja410810w  

Murli H. Manghnani, Anwar Hushur, Joseph R. Smyth, Fabrizio Nestola, Przemyslaw Dera, 
Mariappan Sekar, George Amulele, Daniel J. Frost, "Compressibility and structural stability of 
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two variably hydrated olivine samples (Fo97Fa3) to 34 GPa by X-ray diffraction and Raman 
spectroscopy," Am. Mineral. 98 (11-12), 1972-1979 (2013). DOI: 10.2138/am.2013.4462  

Zhu Mao, Jung-Fu Lin, Jing Yang, Hui Bian, Jin Liu, Heather C. Watson, Shu Huang, Jiuhua 
Chen, Vitali B. Prakapenka, Yuming Xiao, Paul Chow, "(Fe,Al)-bearing post-perovskite in the 
Earth's lower mantle," Earth Planet. Sci. Lett. 403, 157-165 (2014). DOI: 
10.1016/j.epsl.2014.06.042  

Zhu Mao, Jung-Fu Lin, Jing Yang, Hui Bian, Jin Liu, Heather C. Watson, Shu Huang, Jiuhua 
Chen, Vitali B. Prakapenka, Yuming Xiao, Paul Chow, "(Fe, Al)-bearing post-perovskite in the 
Earth’s lower mantle," Earth Planet. Sci. Lett. 403, 157-165 (2014). DOI: 
10.1016/j.epsl.2014.06.042  

H. Marquardt, S. Speziale, A. Gleason, S. Sinogeikin, I. Kantor, V.B. Prakapenka, "Brillouin 
scattering and x-ray diffraction of solid argon to 65 GPa and 700 K: Shear strength of argon at 
HP/HT," J. Appl. Phys. 114 (9), 093517-1-093517-6 (2013). DOI: 10.1063/1.4820578  

Caitlin A. Murphy, Jennifer M. Jackson, Wolfgang Sturhahn, "Experimental constraints on the 
thermodynamics and sound velocities of hcp-Fe to core pressures," J. Geophys. Res. 118 (5), 
1999-2016 (2013). DOI: 10.1002/jgrb.50166  

Avinash P. Nayak, Swastibrata Bhattacharyya, Jie Zhu, Jin Liu, Xiang Wu, Tribhuwan Pandey, 
Changqing Jin, Abhishek K. Singh, Deji Akinwande, Jung-Fu Lin, "Pressure-induced 
semiconducting to metallic transition in multilayered molybdenum disulphide," Nat. Commun. 5, 
3731-1-3731-9 (2014). DOI: 10.1038/ncomms4731  

Shoko Odake, Pavel V. Zinin, Eric Hellebrand, Vitali Prakapenka, Yongsheng Liu, Shiming 
Hong, Katherine Burgessa, Li-Chung Minga, "Formation of the high pressure graphite and BC8 
phases in a cold compression experiment by Raman scattering," J. Raman Spectrosc. 44 (11), 
1596-1602 (2013). DOI: 10.1002/jrs.4372  
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