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研究（情况）项目：
所有项目，尽量反映全面的研究情况。

1. 国家自然科学基金面上项目，11675143，若干量子引力理论对早期宇宙的影响及其可观测效应的研究，2017/01-2021/12，58万元，在研，主持 
2. 国家自然科学基金青年基金项目，11205133，Horava-Lifshitz 引力理论及其在宇宙学研究中的应用，2013/01-2015/12，22万元，已结题，参加 
3. 国家自然科学基金青年基金项目，11105120，Friedmann方程的热力学和宇宙加速膨胀，2012/01-2014/12，22万元，已结题，主持 
4. 国家自然科学基金理论物理专项，11047008，弦/M理论中的膜世界绘景及其在宇宙学和天体物理学中的应用，2011/01-2013/12，15万，已结题，参加 
发表的论文、专著、教材：
    期刊论文（JCR一区论文27篇）
1. Qiang Wu, 朱涛（通讯作者）, and Anzhong Wang, Primordial Spectra of slow-roll inflation at second-order with the Gauss-Bonnet correction, Phys. Rev. D 97, 103502 (2018) [arXiv: 1707.08020]. JCR一区、被引1次
2. 朱涛,  Anzhong Wang, Klaus Kirsten, Gerald Cleaver, and Qin Sheng, Primordial non-Gaussianity and power asymmetry with quantum gravitational effects in loop quantum cosmology, Phys. Rev. D 97, 043501 (2018) [arXiv:1709.07479]. JCR一区、被引4次
3. Jia-Jia Geng, Bao-Fei Li, Jiro Soda, Anzhong Wang, Qiang Wu, and 朱涛, Schwinger Pair Production by Electric Field Coupled to Inflaton, JCAP 02 (2018) 018 [arXiv:1706.02833]. JCR一区、被引3次
4. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, and Qin Sheng, Pre-inflationary universe in loop quantum cosmology, Phys. Rev. D 96, 083520 (2017) [arXiv:1705.07544]. JCR一区、被引10次
5. Kai Lin, Shinji Mukohyama, Anzhong Wang, and 朱涛, No static black hole hairs in gravitational theories with broken Lorentz invariance, Phys. Rev. D 95, 124053 (2017) [arXiv: 1704.02990]. JCR一区、被引2次
6. 朱涛, Anzhong Wang, Klaus Kirsten, Gerald Cleaver, and Qin Sheng, Universal features of quantum bounce in loop quantum cosmology, Phys. Lett. B 773 (2017) 196-202 [arXiv: 1607.06329]. JCR一区、被引15次
7. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, and Qin Sheng, High-order Primordial Perturbations with Quantum Gravitational Effects, Phys. Rev. D 93, 123525 (2016) [arXiv:1604.05739]. JCR一区、被引8次
8. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, Qin Sheng, and Qiang Wu, Inflationary Spectra with inverse-volume corrections in loop quantum cosmology and their observational constraints from Planck 2015 data, JCAP 03 (2016) 046 [arXiv:1510.03855]. JCR一区、被引4次
9. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, Qin Sheng, and Qiang Wu, Scalar and tensor perturbations in loop quantum cosmology: High-order corrections, JCAP 10 (2015) 052 [arXiv:1508.03239]. JCR一区、被引6次
10. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, Qin Sheng, and Qiang Wu, Detecting quantum gravitational effects of loop quantum cosmology in the early universe, Astrophysical Journal Letters 807 (2015) L17 [arXiv:1503.06761]. JCR一区、被引10次
11. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, and Qin Sheng, Power spectra and spectral indices of k-inflation: high-order corrections, Phys. Rev. D 90, 103517 (2014) [arXiv: 1407.8011]. JCR一区、被引11次
12. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, and Qin Sheng, Quantum effects on power spectra and spectral indices with higher-order corrections, Phys. Rev. D 90, 027304 (2014) [arXiv: 1405.5301]. JCR一区、被引11次
13. 朱涛 and Anzhong Wang, Gravitational quantum effects in the light of BICEP2 results, Phys. Rev. D 89, 084022 (2014) [arXiv: 1403.7696]. JCR一区、被引9次
14. Douglas Singleton, Elias C. Vagenas, and 朱涛, Self-similarity, conservation of entropy/bits and the black hole information puzzle, awarded a Fourth Prize in the 2013 FQXi’s Essay Contest “It From Bit, or Bit From It”, JHEP 05, 074 (2014) [arXiv:1311.2015 [gr-qc]]. JCR一区、被引9次
15. Kai Lin, Shinji Mukohyama, Anzhong Wang, and 朱涛, Post-Newtonian approximations in the Hoˇrava-Lifshitz gravity with extra U(1) symmetry, Phys. Rev. D 89 (2014) 084022 [arXiv:1310.6666[hep-th]]. JCR一区、被引22次
16. 朱涛, Anzhong Wang, Gerald Cleaver, Klaus Kirsten, and Qing Sheng, Inflationary cosmology with nonlinear dispersion relations, Phys. Rev. D. 89, 043507 (2014), arXiv:1308.5708[astro- ph.CO]. JCR一区、被引16次
17. 朱涛, Wen Zhao, Yongqing Huang, Anzhong Wang, and Qiang Wu, Effects of parity violation on non-gaussianity of primordial gravitational waves in Hoˇrava-Lifshitz gravity, Phys. Rev. D 88, 063508 (2013), arXiv: 1305.0600 [hep-th]. JCR一区、被引17次
18. Yongqing Huang, Anzhong Wang, Razieh Yousefi, and 朱涛, Primordial Non-Gaussianity of Gravitational Waves in General Covariant Hoˇrava-Lifshitz gravity, Phys. Rev. D 88, 023523 (2013), arXiv: 1304.1556 [hep-th]. JCR一区、被引6次
19. Anzhong Wang, Qiang Wu, Wen Zhao, and 朱涛, Polarizing primordial gravitational waves by parity violation, Phys. Rev . D 87, 103512 (2013), arXiv:1208.5490[astro-ph.CO]. JCR一区、被引23次
20. 朱涛, Yongqing Huang, and Anzhong Wang, Inflation in general covariant Hoˇrava-Lifshitz gravity without projectability, Journal of High Energy Physics 01 (2013) 138, arXiv:1208.2496 [hep-th]. JCR一区、被引19次
21. 朱涛, Fu-Wen Shu, Qiang Wu, and Anzhong Wang, General covariant Horava-Lifshitz gravity without projectability condition and its applications to cosmology, Phys. Rev. D 85, 044053 (2012) [arXiv:1110.5106]. JCR一区、被引50次
22. 朱涛, Qiang Wu, Anzhong Wang, and Fu-Wen Shu, U(1) symmetry and elimination of spin-0 gravitons in Horava-Lifshitz gravity without projectability condition, Phys. Rev. D 84, 101502(R) (2011) [arXiv:1108.1237]. JCR一区、被引47次
23. Kai Lin, Qiang Wu, Anzhong Wang, and 朱涛, On strong coupling in nonrelativistic general covariant theory of gravity, Phys. Rev. D 84, 044051 (2011) [arXiv:1106.1486]. JCR一区、被引26次
24. Douglas Singleton, Elias C. Vagenas, Tao Zhu, and Ji-Rong Ren, Insights and possible resolution to the information loss paradox via tunneling picture, JHEP 08 (2010) 089 [arXiv:1005.3778]. JCR一区、被引47次
25. 朱涛, Ji-Rong Ren, and Ming-Fan Li, Corrected entropy of FRW Universe in tunneling method, JCAP 08 (2009) 010 [arXiv:0905.1838]. JCR一区、被引40次
26. 朱涛, Ji-Rong Ren, and Ming-Fan Li, Influence of Generalized and Extended Uncertainty Principle on Thermodynamics of FRW universe, Phys. Lett. B 674 (2009) 204 [arXiv:0811.0212[hep-th]]. JCR一区、被引47次
27. 朱涛 and Ji-Rong Ren, Corrections to Hawking-like Radiation for a FRW Universe, Euro. Phys. J. C 62 (2009) 413 [arXiv:0811.4074[hep-th]].  JCR一区、被引64次
    专著章节
1. Douglas Singleton, Elias C. Vagenas, and 朱涛 ( 姓氏首字母排序),  chapter 11 in book “It From Bit, or Bit From It”, Editors: A. Aguirre, B. Foster, and Z. Merali, Springer International Publishing (Switzerland, 2015).
科研成果及专利：
    主要从事引力理论与宇宙学等前沿领域的研究，完成了一系列具有一定影响力的工作。作为项目负责人主持两项国家自然科学基金（面上项目和青年基金项目），作为主要参与者参与两项国家自然科学基金项目(青年基金项目与理论物理专款合作研修项目)。截止目前，已在国际著名的物理学期刊上发表研究论文近 50 篇，其中JCR一区论文28 篇(Phys. Rev. D、Astro. Phys. J. Lett、JCAP、JHEP 等)。根据美国 SLAC 高能物理数据库查询(见链接 https://inspirehep.net/author/profile/Tao.Zhu.1)，发表论文中单篇引用 50 次以上论文 2 篇，20-50 次论文 10篇，总被引用近 700 次。其中与合作者关于黑洞信息丢失问题的论文获 2013 年度国际 FQXi 论文比赛四等奖(具体见链接 http://fqxi.org/community/essay/winners/2013.1);同合作者关于无投影广义协变 Horava-Lifshitz 引力理论的工作获 2013 年度中国引力与相对论天体物理学会青年学者优秀论文一等奖。 
    在本研究领域比较重要的科研工作包括如下三个方面：(1)  提出了无投影广义协变 Horava-Lifshitz 引力理论，解决了原始理论的不自洽性问题，并与太阳系和宇宙学观测相一致。该理论已被嵌入到超弦理论。同时基于非相对论引力规范对偶，该理论还被证明与 Newton-Cartan 几何有一一对应关系。(2) 为研究各种量子引力理论对早期宇宙演化的不同影响，发展了高精度解析计算宇宙学原初扰动功率谱的“均匀渐近近似方法”，计算相对误差小于 0.15%，是目前最精确的计算方法。为高精度解析研究不同量子引力理论在早期宇宙中的可观测效应供了重要途径。(3) 发现了在暴涨子动能驱动下，圈量子宇宙中量子反弹过程中宇宙学背景及微扰的普适解析解，为进一步地研究圈量子宇宙学在早期宇宙中的可观测效应提供了重要的理论基础。 
研究生培养等教学情况：
    目前在读硕士研究生两名。
奖励和荣誉：
所有奖励和荣誉。
2. Douglas Singleton, Elias C. Vagenas, and 朱涛 ( 姓氏首字母排序),  获2013 FQXi’s Essay Contest “It From Bit, or Bit From It” (论文奖)四等奖, http://fqxi.org/community/essay/winners/2013.1.
3. 朱涛，中国引力与相对论天体物理学会2013年度青年学者优秀论文一等奖。
其它：
    无


