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2017/01–至今     燕山大学，亚稳材料制备技术与科学国家重点实验室，教授 博导 
2015/09-2017-01     燕山大学，亚稳材料制备技术与科学国家重点实验室，校聘教授    
2012–2015        华盛顿卡内基研究院，地球物理实验室，博士后（Carnegie Postdoc Fellow) 
合作导师：Drs. Guoyin Shen, Timothy Strobel, and Yingwei Fei 
2007/09–2012/06  燕山大学，材料物理与化学专业，博士  导师：何巨龙和田永君教授 
2003/09–2007/06  佳木斯大学，无机非金属材料专业，学士
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科研项目： 

国家自然科学基金面上项目 项目批准号：51672238（2017.1-2020.12）
河北省重点研发计划（高性能新材料专项） （2017/01-2020/01）
科技部国家重点实验室基础研究项目 （2016/01-2017/01） 
燕山大学高层次人才科研启动基金 （2016-2019）

教学科研信息

2017

48. Zhisheng Zhao, Haidong Zhang*, DuckYoung Kim, Timothy A. Strobel*, "Properties of the exotic metastable ST12 germanium allotr
ope", Nature Commu. 8,13909 (2017). Highlighted by Phys.org, Chem Europe, Carnegie Institution for Science, ECN, Azom.com, Nano
werk, Eurek Alert!, Health Medicinet, Lab Manager, Nanowerk Nanotechnology News, titled as "Germanium's semiconducting and optic
al properties probed under pressure".
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47. Yilong Pan, Meng Hu, Mengdong Ma, Zihe Li, Yufei Gao, Mei Xiong, Guoying Gao, Zhisheng Zhao*,Yongjun Tian, Bo Xu, Julong He*,
"Multithreaded Conductive Carbon: 1D Conduction in 3D Carbon", Carbon http://dx.doi.org/10.1016/j.carbon. 2017.01.052 115,58-588
(2017).

46. Yang Zhang, Zhongyuan Liu, Zhisheng Zhao, Mingzhen Ma, Yu Shu, Wentao Hu, Riping Liu, Yongjun Tian, Dongli Yu*, "Preparation

of pure α″-phase titanium alloys with low moduli via high pressure solution treatment", J. Alloys Compd. 695,45-51(2017). 

45. Chao Liu, Mengdong Ma, Xiaohong Yuan, Hao Sun, Pan Ying, Bo Xu, Zhisheng Zhao, Julong He*,"Metastable phases, phase transfor
mation and properties of Al As based on first-principle study", Computational Materials Science 128, 337-34(2017).

44. Chao Liu, Zhisheng Zhao, Kun Luo, MengHu, Mengdong Ma, Julong He*, "Superhard orthorhombic phase of B2CO",Diamond and
Related Materials http://dx.doi.org/10.1016/j.diamond.2016.07.010 (2017). 

2016

43. Yangzheng Lin, Zhisheng Zhao, Timothy A. Strobel*, and R. E. Cohen, "Interpenetrating graphene networks: Three-dimensional nod
e-line semimetals with massive negative linear compressibilities", Physical Review B 94, 245422 (2016). 

42. Kun Luo, Zhisheng Zhao*, Mengdong Ma, Shuangshuang Zhang, Xiaohong Yuan, Guoying Gao, Xiang-Feng Zhou, Julong He, Dongl
i Yu, Zhongyuan Liu, Bo Xu*, and Yongjun Tian, "Si10: An sp3 Silicon Allotrope with Spirally Connected Si5 Tetrahedrons", Chem. Mater.
 28, 6441-6445 (2016). 

41. Bingchao Yang, Bensong Wan, Qionghua Zhou, Yue Wang, Wentao Hu, Weiming Lv, Qian Chen, Zhongming Zeng*, Fusheng Wen, Ji
anyong Xiang, Shijun Yuan, Jinlan Wang*, Baoshun Zhang, Wenhong Wang*, Junying Zhang, Bo Xu, Zhisheng Zhao, Yongjun Tian, and
Zhongyuan Liu*, "Te-doped black phosphorus field-effect transistors", Adv. Mater. 28, 9408-9415 (2016). 

40. Zihe Li, Meng Hu (co-first author) , Mengdong Ma, Yufei Gao, Bo Xu, Julong He, Dongli Yu, Yongjun Tian, Zhisheng Zhao*, "Superha
rd superstrong carbon clathrate", Carbon105, 151-155 (2016).

39. Meng Hu, Mengdong Ma, Zhisheng Zhao, Dongli Yu, Julong He*,  "Superhard sp2–sp3 hybrid carbon allotropes with tunable electr

onic properties", AIP Advances 6, 055020 (2016).

38. Chao Liu, Meng Hu, Kun Luo, Dongli Yu, Zhisheng Zhao, Julong He*, "Novel high-pressure phases of AlP from first principles", Jour

nal of Applied Physics 119, 185101 (2016).

37. Chao Liu, Meng Hu, Kun Luo, Lin Cui, Dongli Yu, Zhisheng Zhao, Julong He*, "Novel high-pressure phases of AlN: A first-principles s

tudy", Computational Materials Science 117, 496-501 (2016).

36. Chunxue Hao, Bingchao Yang, Fusheng Wen*, Jianyong Xiang, Lei Li, Wenhong Wang, Zhongming Zeng, Bo Xu, Zhisheng Zhao, Zho

ngyuan Liu*, Yongjun Tian, "Flexible All-Solid-State Supercapacitors based on Liquid-Exfoliated Black-Phosphorus Nanoflakes", Adv. Ma

ter. 28, 3194–3201(2016)

35. Yu Shu, Wentao Hu, Zhisheng Zhao, Limin Wang, Zhongyuan Liu, Yongjun Tian, Dongli Yu*, "Anomalous melting behavior of polycr

ystalline bismuth quenched at high temperature and high pressure" Materials Letters 168, 36-39 (2016).

34. Zhisheng Zhao, Bo Xu, Yongjun Tian*, “Recent Advances in Superhard Materials” Annual Review of Materials Research, 46, 383-

406 (2016).

33. Yu Shu, Wentao Hu, Zhongyuan Liu, Guoyin Shen, Bo Xu, Zhisheng Zhao, Julong He, Yanbin Wang, Yongjun Tian, Dongli Yu*, “Coe

xistence of multiple metastable polytypes in rhombohedral bismuth” Sci. Rep. 6, 20337 (2016).

2015
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http://dx.doi.org/10.1016/j.diamond.2016.07.010


32. Qianqian Wang, Julong He, Wentao Hu, Zhisheng Zhao, Chao Zhang, Kun Luo, Yifei Lü, Chunxue Hao, Weiming Lü, Zhongyuan Liu,

Dongli Yu, Yongjun Tian, Bo Xu*, “Is orthorhombic iron tetraboride superhard?” Journal of Materiomics, 1(1): 45-51 (2015).

31. Zhisheng Zhao﹟, Erik F.Wang, Hongping Yan, Yoshio Kono, BinWen, Ligang Bai, Feng Shi, Junfeng Zhang, Curtis Kenney-Benson, C

hangyong Park, Yanbin Wang﹟, Guoyin Shen﹟*, “Nanoarchitectured materials composed of fullerene-like spheroids and disordered g

raphene layers with tunable mechanical properties” Nat. Commun. 6, 6212 (2015). See HPCAT highlight “Nanoarchitectured carbon

possessing high compressibility and superelastic ability” and Energy Frontier Research in Extreme Environments Center (EFree) highli

ght “Fullerene-Graphene Composite Material”.

2014

30. Zhisheng Zhao﹟, Chuanmin Meng﹟, Peifang Li, Wenjun Zhu, Qianqian Wang, Yanming Ma, Guoyin Shen, Ligang Bai, Hongliang H

e, Duanwei He, Dongli Yu, Julong He, Bo Xu*, Yongjun Tian, “Carbon coated face-centered cubic Ru–C nanoalloys” Nanoscale 6, 1037

0-10376 (2014). Highlighted by Energy Frontier Research in Extreme Environments Center (EFree) titled as “New Ruthenium-Carbon N

anoalloy Catalyst”.

29. Quan Huang, Dongli Yu, Bo Xu, Wentao Hu, Yanming Ma, Yanbin Wang, Zhisheng Zhao, Bin Wen, Julong He, Zhongyuan Liu, Yongj

un Tian*, “Nanotwinned diamond with unprecedented hardness and stability” Nature 510, 250-253 (2014). Also see the accompanim

ent Nature NEWS & VIEWS “Materials science: Diamond gets harder” written by James Boland, Nature 510, 220-221 (2014).

28. Qianqian Wang, Bo Xu, Jian Sun, Hanyu Liu, Zhisheng Zhao, Dongli Yu, Changzeng Fan, Julong He*, “Direct band gap silicon allotr

opes” J. Am. Chem. Soc. 136, 9826-9829 (2014). Selected as “JACS Spotlights” J. Am. Chem. Soc. 136, 10173−10173 (2014). Also hi

ghlighted by Energy Frontier Research in Extreme Environments Center (EFree) and Chemical & Engineering News (C&EN). Recently, a n

ew Si allotrope with a quasidirect bandgap of 1.3 eV, similar with our predicted structure, was synthesized [see Nature Materials 14, 169

–173 (2015)].

27. Mei Xiong, Changzeng Fan, Zhisheng Zhao, Qianqian Wang, Julong He, Dongli Yu, Zhongyuan Liu, Bo Xu*, Yongjun Tian, “Novel th

ree-dimensional boron nitride allotropes from compressed nanotube bundles” Journal of Materials Chemistry C 2, 7022-7028 (2014).

26. Meng Hu, Quan Huang, Zhisheng Zhao, Bo Xu, Dongli Yu, Julong He*, “Superhard and high-strength yne-diamond semimetals” 

Diamond and Related Materials46, 15-20 (2014).

2013

25. Xiao Dong, Xiang-Feng Zhou, Guang-Rui Qian, Zhisheng Zhao, Yongjun Tian, Hui-Tian Wang*, “An ab initio study on the transition

paths from graphite to diamond under pressure” J. Phys.: Condens. Matter 25, 145402 (2013).

24. M. Hu, Z. S. Zhao (co-first author)， Fei Tian, Artem R. Oganov, Qianqian Wang, Mei Xiong, Changzeng Fan, Bin Wen, Julong He, D

ongli Yu, Hui-Tian Wang, Bo Xu*, and Yongjun Tian*, “Compressed carbon nanotubes: a family of new multifunctional carbons” Scient

ific Reports 3, 1331 (2013).

23. Yongjun Tian*, Bo Xu, Dongli Yu, Yanming Ma, Yanbin Wang, Yingbing Jiang, Wentao Hu, Chengchun Tang, Yufei Gao, Kun Luo, Zhis

heng Zhao, Li-Min Wang, Bin Wen, Julong He, and Zhongyuan Liu, “Ultrahard Nanotwinned Cubic Boron Nitride” Nature 493, 385-38

8 (2013).



22. Yongjun Tian*, Bo Xu, Dongli Yu, Yanming Ma, Yanbin Wang, Yingbing Jiang, Wentao Hu, Chengchun Tang, Yufei Gao, Kun Luo, Zhis

heng Zhao, Li-Min Wang, Bin Wen, Julong He, and Zhongyuan Liu, “Tian et al. reply for ‘Controversy about ultrahard nanotwinned cB

N’” Nature 502, E2-E3 (2013).

21. C.Z. Fan*, J. Li, M. Hu, Z. S. Zhao, B. Xu, J.L. He “A novel layer-structured PtN2: First-principles calculations” Journal of Superhard

Materials 35, 339-349 (2013).

2012

20. Z. S. Zhao, X.-F. Zhou, M. Hu, D. L. Yu, J. L. He, H.-T. Wang, Y. J. Tian, and B. Xu*, “High-pressure behaviors of carbon nanotubes” I

nvited reviews for a special issue entitled "Carbon" of the Journal of Superhard Materials 34, 371–385 (2012).

19. Z. S. Zhao, F. Tian, X. Dong, Q. Li, Q. Q. Wang, H. Wang, X. Zhong, B. Xu, D. L. Yu, J. L. He, H. –T. Wang, Y. M. Ma*, and Y. J. Tian*, “Te

tragonal allotrope of group 14 elements” J. Am. Chem. Soc. 134, 12362–12365 (2012). Highlighted by Chemistryworld. See the web: (h

ttp://www.rsc.org/chemistryworld/2012/07/buzz-about-finding-new-allotropes); John Russo  et al. used our tetragonal structure of gro

up 14 elements as a model to build Ice 0 structure, see “New metastable form of ice and its role in the homogeneous crystallization of

water” Nature materials 13, 733-739 (2014).

18. M. Hu, F. Tian, Z. S. Zhao, Quan Huang, B. Xu, L. -M. Wang, H. -T. Wang, and Y. J. Tian, and J. L. He*, “Exotic Cubic Carbon Allotrope

s” J. Phys. Chem. C 116, 24233–24238 (2012).

17. Q. Huang, D. L. Yu, Z. S. Zhao, S. W. Fu, Y. F. Gao, K. Luo, M. Xiong, Q. Q. Wang, J. L. He and Y. J. Tian*, “First-principles study of O-B

N: a novel sp3-bonding boron nitride allotrope” J. Appl. Phys. 112, 053518 (2012).

16. J. H. Zhai, D. L. Yu*, K. Luo, Q. Q. Wang, Z. S. Zhao, J. L. He and Y. J. Tian*, “Metastable C-centered orthorhombic Si8, Ge8, and Sn

8” J. Phys.: Condens. Matter 24, 405803 (2012).

15. F. Tian, X. Dong, Z. S. Zhao, J. L. He, and H. –T. Wang*, “Superhard F-carbon predicted by ab initio particle-swarm optimization met

hodology” J. Phys.: Condens. Matter 24, 165504 (2012). Selected by the editors of Journal of Physics: Condensed Matter for inclusion

in the exclusive ‘Highlights of 2012’ collection.

14. Y. J. Tian*, B. Xu, and Z. S. Zhao “Microscopic theory of hardness and design of novel superhard crystals” (Invited review), Int. J.

Refract. Met. Hard. Mater. 33, 93-106 (2012). It becomes No.1 of “Most Downloaded Int. J. Refract. Met. Hard. Mater. Articles”.

13. X. F. Zhou, X. Dong, Z. S. Zhao, A. R. Oganov, Y. J. Tian, and H. T. Wang*, “High-pressure phases of NaAlH4 from first principles” A

ppl. Phys. Lett. 100, 061905 (2012).

2011

12. Z. S. Zhao, B. Xu, X. –F. Zhou, L. –M. Wang, B. Wen, J. L. He, Z. Y. Liu, H. –T. Wang, and Y. J. Tian*, “Novel Superhard Carbon: C-Cent

ered Orthorhombic C8” Phys. Rev. Lett. 107, 215502 (2011). Highlighted by PhysOrg.com.   See the web: (http://www.physorg.com/ne

ws/2011-12-superhard-carbon-material-diamond.html)

11. Z. S. Zhao, B. Xu, L. –M. Wang, X. –F. Zhou, J. L. He, Z. Y. Liu, H. –T. Wang, and Y. J. Tian*, “Three Dimensional Carbon-Nanotube Pol



ymers” ACS Nano 5, 7226-7234 (2011). Highlighted by“Nature” subordinate “NPG Asia Materials”. See the web: (http://www.natu

re.com/am/journal/2011/201112/full/am2011206a.html )

10. Z. S. Zhao, X. –F. Zhou, L. –M. Wang, B. Xu, J. L. He, Z. Y. Liu, H. –T. Wang, and Y. J. Tian*, “Universal Phase Transitions of B1-Structur

ed Stoichiometric Transition Metal Carbides” Inorg. Chem. 50, 9266–9272 (2011).

9. Z. S. Zhao, L. F. Xu, L. –M. Wang, B. Xu, M. Wang, Z. Y. Liu, J. L. He*, Superconducting ultraincompressible hard cubic Re4C” Comput

ational Materials Science 50, 1592-1596 (2011).

8. Q. Q. Wang, Z. S. Zhao, L. F. Xu, L. –M. Wang, D. L. Yu, Y. J. Tian, and J. L. He*, “Novel High-Pressure Phase of RhB: First-Principles Cal

culations” J. Phys. Chem. C 115, 19910–19915 (2011).

7. L. F. Xu, Z. S. Zhao, Q. Q. Wang, L. –M. Wang, B. Xu, J. L. He, and Y. J. Tian*, “Prediction of a superconductive superhard material: Dia

mond-like BC7” J. Appl. Phys. 110, 013501 (2011).

6. J. L. He, Z. S. Zhao, and Y. J. Tian, “New three-dimensional (3, 3) carbon nanotube polymers” Journal of Yanshan university 35, 47

1–475 (2011).

5. S. W. Xin, S. C. Liu, Z. S. Zhao, J. Q. Yang, B. Xu, Y. J. Tian, and D. L. Yu*, “Properties of CaB6 single crystals synthesized under high pr

essure and temperature” Sci China Phys Mech Astron, 54, 1791–1795 (2011).

2010

4. Z. S. Zhao, L. Cui, L. –M. Wang, B. Xu, Z. Y. Liu, D. L. Yu, J. L. He, X. –F. Zhou, H. –T. Wang, and Y. J. Tian*, “Bulk Re2C: Crystal Structure,

Hardness, and Ultra-incompressibility” Crystal Growth & Design, 10, 5024-5026 (2010).

3. Z. S. Zhao, M. Wang, L. Cui, J. L. He, D. L. Yu, and Y. J. Tian*, “Semiconducting Superhard Ruthenium Monocarbide” J. Phys. Chem.

C 114, 9961–9964 (2010).

2. Z. S. Zhao, L. F. Xu, M. Wang, L. Cui, L. –M. Wang, J. L. He, Z. Y. Liu, and Y. J. Tian*, “Prediction of a conducting hard ductile cubic Ir

C” Phys. Status Solidi RRL 4, 230–232 (2010).

1. L. F. Xu, Z. S. Zhao, L. –M. Wang, B. Xu, J. L. He, Z. Y. Liu, and Y. J. Tian*, “Prediction of a Three-Dimensional Conductive Superhard M

aterial: Diamond-Like BC2” J. Phys. Chem. C 114, 22688–22690 (2010).

PhD thesis:

赵智胜, 碳族元素和过渡金属碳化物新结构及性能的理论与实验研究 (2012)

Z. Zhao, Theoretical and experimental research on novel structures and properties of carbon group elements and transition metal carbi

des. PhD thesis (2012).

Patent:
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1.“Ultrahard Nanotwinned Boron Nitride Bulk Materials and Synthetic Method Thereof” Yongjun Tian, Dongli Yu, Bo Xu, Julong He, Zh

ongyuan Liu, Wentao Hu, Kun Luo, Yufei Gao, Zhisheng Zhao, Patent number: US 9,422,161B2;  2016/08/23  

2.超高硬度纳米孪晶氮化硼块体材料及其合成方法 田永君，于栋利，徐波，何巨龙，柳忠元，胡文涛，罗坤，高宇飞，赵智胜；日本，专利号：583

8289,2015/11/13

 

3.超高硬度纳米孪晶金刚石块体材料及其制备方法 田永君，黄权，于栋利，徐波，何巨龙，柳忠元，胡文涛，赵智胜；中国，专利号：ZL 2013 1 0

188507.X，2016/07/06

 

4.超高硬度纳米孪晶氮化硼块体材料及其合成方法 田永君，于栋利，徐波，何巨龙，柳忠元，胡文涛，罗坤，高宇飞，赵智胜；中国，专利号：ZL 2

012 1 0285274.O，2015/09/14

 

科研成果及奖励

河北省优秀博士学位论文 河北省学位委员会 获奖日期：2014/06/03


