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International	Workshop	

Gravitational	Waves	and	the	Early	Universe	

	

With the detection of gravitational waves from the merger of binary black holes by LIGO, we officially 
entered the era of gravitational wave cosmology. During the early universe, many interesting physical 
processes could generate gravitational waves, which were usually associated with new physics beyond the 
standard model. This opens up a new observational window for humanity to further uncover the origins of 
the universe and its matter content. These gravitational waves are generated at different epochs and 
propagate through the cosmic history until the present, which are redshifted to different frequency bands. 
In the recent future, various gravitational wave detection projects are planned, including CMB-S4, 
LiteBIRD, BICEP3/Keck Array, AliCPT utilizing the B-mode polarization of the cosmic microwave 
background radiation; NANOGrav, EPTA, PPTA, CPTA using pulsar timing arrays; LISA, Taiji, 
TianQin utilizing space-based gravitational wave interferometers; and ET, BBO for ground-based 
gravitational wave interferometers. 

Recently, the NANOGrav, EPTA, and CPTA jointly announced strong evidence for the existence of a 
nanohertz stochastic gravitational wave background. This has reignited our interest in gravitational waves 
produced in the early universe. 

In order to further advance research in relevant fields, we held the first International Workshop on 
Gravitational Waves and the Early Universe, which attracted more than 100 scholars from over a dozen 
domestic and international research institutions and universities. During the three days of the conference, 
participants engaged in extensive discussions on recent developments in observations and theory. 

We are glad to announce that the 2nd International Workshop on Gravitational Waves and the Early 
Universe will be held from April 8th to 11th, 2024.  

Accommodation:  

(1) No.1, Zhongguanxinyuan Hotel, Peking University, Beijing 100871, China. 

(2) Liaoning Hotel, Jia #2 Bei Si Huan Xi Road, Haidian District, Beijing. 010-62589999 

Venue: Jixian Hall, 11th floor, Blg. No.1, Zhongguanxinyuan Hotel, Peking University, Beijing 100871, 
China. 
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Schedule: Register on April 8th (Monday). Workshop on April 9th (Tuesday) and 10th (Wednesday). 
Leave on April 11th (Thursday). 

Sponsors: This workshop is sponsored by ITP, CAS, by the Center for High Energy Physics, Peking 
University, and by the National Key Research and Development Program of China Grant No. 
2021YFC2203004. 

Organizers:  

Bin Chen, Shi Pi 

Contact: 

Lü Lü (email: lvlv@pku.edu.cn),  

Qingrong Ni (email: niqr@itp.ac.cn),  

Shi Pi (email: shi.pi@itp.ac.cn, phone: +86-13810683773),  

Jianing Wang (email:wangjianing@itp.ac.cn) 
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第二届国际学术研讨会 

“引力波和早期宇宙” 

 

中国科学院理论物理研究所及北京大学高能物理研究中心将于 2024年 4月 8日至 11日在中
国科学院理论物理研究所联合举办第二届“引力波和早期宇宙”小型国际学术研讨会。会议网址：
https://indico.itp.ac.cn/event/217/。 

随着 LIGO观测到双黑洞合并的引力波，人类正式进入引力波宇宙学时代。在早期宇宙中，
很多有趣的物理过程都能产生引力波。它们通常都和超出标准模型的新物理相联系，是人类进一

步揭开宇宙起源和物质起源的一个新的观测窗口。这些引力波诞生于宇宙的不同时期，可能出现

在许多可探测频段上。未来十几年内将有不同的引力波探测计划进行探测。其中包括间接利用微

波背景辐射 B模偏振的 CMB-S4、LiteBIRD、BICEP3/Keck Array、AliCPT；利用脉冲星测时阵列
的 NANOGrav, EPTA, PPTA, CPTA；空间引力波干涉仪的 LISA、太极、天琴；地面引力波探测
器的 ET、BBO等。最近，NANOGrav, EPTA, CPTA等脉冲星测试阵列观测组同时宣布观测到纳
赫兹随机引力波背景存在的强烈证据。这重新燃起了我们对早期宇宙中产生的引力波的兴趣。我

们曾于 2023年 10月 13日至 16日举办了第一届《引力波与早期宇宙》国际研讨会，共吸引了来
自国内外十几个科研院所与高校的 100余名学者参与。在三天的会议期间，参会学者利用 24场学
术报告和自由讨论，充分研讨了早期宇宙和引力波的相关领域的理论和观测问题的近期进展。 

为了进一步推进相关领域的研究并促进国内外学者之间的合作与交流，我们将于 2024年 4月
9日至 11日举办第二届“引力波与早期宇宙”国际研讨会。会议不收注册费，食宿及交通自理。 

本次会议由中国科学院理论物理研究所及北京大学高能物理研究中心联合举办，并受到科技

部国家重点研发计划“引力波探测”专项项目“宇宙弦等新颖引力波源与随机引力波背景的特征和信

号识别研究”(项目号 2021YFC2203004)的资助。 
  

住宿： 北京大学中关新园  (北京市海淀区中关村北大街 126 号 010-62752288) 
       辽宁大厦  (北京市海淀区北四环西路甲 2 号 010-62589999) 
地点：北京大学中关新园 1 号楼 11 层集贤厅(北京市海淀区中关村北大街 126 号) 
日程：2024年 4月 8日—4月 11日 

4月 8日全天报到 (酒店不设签到处，会议期间在会议室门口签到) 
9—10日两天会议报告，11日自由讨论、离会 

组织者：陈斌，皮石 
会务联系人：吕律 (lvlv@pku.edu.cn) 

倪清容 (niqr@itp.ac.cn,13911992271) 
王嘉宁 (wangjianing@itp.ac.cn,18810512717) 

会议联系人：皮石(shi.pi@itp.ac.cn,13810683773) 

https://indico.itp.ac.cn/event/217/
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Transportation 
 

Transportation from Beijing Airport to Zhongguanxinyuan Global Village: 

PKU is located about 35 km from the Beijing International Airport. It is strongly suggest to take a taxi. You can 
get a taxi right outside the arrival terminals. Taxies wait there in line. The normal taxi driver will not soliciting 
business in person at the Airport arrival terminals hall. 

(1) By taxi: 

You can get a taxi right outside the arrival terminals. It takes about 40-60 mins from the airport to the No.1 
Building Zhongguanxinyuan Global Village PKU. The fare is about 120CNY. 

Ø If you take taxi, please show this to the taxi drive. 

请送我到海淀区中关村北大街 126 号的北京大学中关新园 1 号楼 

 (2) By Subway: 

You can take Beijing Subway from the Airport Station to Sanyuanqiao Station, from which transfer to line 10. 
The direction of line 10 you should choose is Taiyanggong direction. Then make another change from line 10 
to line 4 at Haidianhuangzhuang Station, Take the direction to Anheqiaobei and stop off at East Gate of Peking 
University Station. Take the Port C and then walk about 500 meters, you'll be able to get to the hotel. 

 

 

 



 

 6 

Transportation from Beijingsouth Railway Station to Zhongguanxinyuan Global Village:  

(1) By taxi: 

You can get a taxi right outside the train arrival. It takes about 40mins from the Beijingsouth 
Railway Station to the No.1 Building Zhongguanxinyuan Global Village PKU. The distance is about 
24km. 

Ø If you take taxi, please show this to the taxi drive. 

请送我到海淀区中关村北大街 126 号的北京大学中关新园 1 号楼 

 

PKU in relation to Beijing South Railway Station 
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(2) By Subway: 

You can take Line 4 which is to Anheqiaobei direction from Beijingsouth Railway 
Station to stop off at East Gate of Peking University Station. Take the Port C and then 
walk about 500 meters, you'll be able to get to the hotel. 

 

 

Transportation from Beijing Daxing International Airport  to 
Zhongguanxinyuan Global Village: 

(1) By taxi: 

You can get a taxi right outside the arrival terminals. It takes about 60+ mins from the 
Daxing airport to the No.1 Building Zhongguanxinyuan Global Village PKU. The fare is 
about 220CNY. 

Ø If you take taxi, please show this to the taxi drive. 

请送我到海淀区中关村北大街 126 号的北京大学中关新园 1 号楼 

 (2) By Subway: 

You can take Beijing Subway DAXING Line from the Airport Station to Caoqiao Station, 
from which transfer to line 19. The direction of line 19 you should choose is Mudanyuan 
direction. Then make another change from line 19 to line 10 at Mudanyuan Station.Then 
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make another change from line 10 to line 4 at Haidianhuangzhuang Station, Take the 
direction to Anheqiaobei and stop off at East Gate of Peking University Station. Take the 
Port C and then walk about 500 meters, you'll be able to get to the hotel. 
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Schedule	of	the	2nd	International	Workshop	

“Gravitational	Waves	and	the	Early	Universe”	

第二届“引力波和早期宇宙”国际小型研讨会日程	
	

	

4 月 9 日 
 

会议地点：中关新园 1 号楼 11 层集贤厅 

Venue: Jixian Hall, 11th floor, No.1 Bldg., Zhongguanxinyuan 

 

Opening开幕式及特邀报告       Chair: Yun-Song	Piao朴云松 

Time Speaker Title 

9:30 Opening 

9:40- 

10:30 

Misao Sasaki 

佐々木節 

Primordial Black Holes as a Probe of the 

Early Universe 

10:30- 

10:50 

Tea break and photo 

茶歇、合影 

 

Inflation暴胀	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	    Chair: Bin	Chen陈斌 

Time Speaker Title 

10:50- 

11:40 

Takahiro Tanaka 

田中貴浩 

Large gauge transformation, delta-N and IR 

divergence 
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11:40- 

12:10 

Hai-peng An 

安海鹏 

Consequences of phase transitions 

happened during inflation 

12:10- 

13:30 

Lunch (2nd floor, Western Restaurant “Time”) 

午餐（中关新园 1 号楼 2 层时光西餐厅） 

 

 

Black	Hole黑洞	 	 	 	 	 	 	 	 	 	 	          Chair: Jiliang	Jing荆继良 

Time Speaker Title 

13:30- 

14:20 

Shinji Mukohyama 

向山信治 

Effective field theory of black hole 

perturbations with timelike scalar 

14:20- 

14:50 

Alexey Koshelev Black Holes in UV complete infinite 

derivative gravity - new challenges 

14:50- 

15:10 

Tea break 

茶歇 

 

Dark	Matter暗物质	 	 	 	 	 	 	               Chair:Xian	Gao高显 

Time Speaker Title 

15:10- 

15:40 

Atsushi Naruko 

成子篤 

Axion Cloud Decay due to the Axion-

photon Conversion with Background 

Magnetic Fields 

15:40- 

16:10 

Kenji Kadota 

門田健司 

Probes on the Dense Dark Matter 

Environments Around a Black Hole 
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16:10- 

16:40 

Yong Tang 

汤勇 

Probing Dark Matter with Gravitational-

Wave Detectors in Space 

16:40- 

17:00 

Tea break 

茶歇 

 

GW	Astronomy引力波天文	 	 	 	       Chair:Lijing	Shao邵立晶 

Time Speaker Title 

17:00-

17:30 

Xilong Fan 

范锡龙 

Using Gravitational Wave Background to 

probe string cosmology 

17:30-

18:00 

Ying-li Zhang 

章颖理 

Mergers of PBH binaries inside Dark 

Matter Halos 

18:00- 

20:00 

Banquet (2nd floor Guanhu Hall) 

晚宴（中关新园 1 号楼 2 层观湖厅） 
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4 月 10 日 
 

会议地点：中关新园 1 号楼集贤厅 

Venue: Jixian Hall, 11th floor, No.1 Bldg., Zhongguanxinyuan 

 

Modified	Gravity修改引力           Chair:Renxin	Xu徐仁新 

Time Speaker Title 

9:30-

10:20 

Masahide Yamaguchi 

山口昌英 

Trace anomaly in Metric-Affine 

Gravity 

10:20-

10:40 

茶歇 

Tea break 

 

GW lensing引力波透镜	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 Chair: Tao	Zhu朱涛 

Time Speaker Title 

10:40-

11:30 

Teruaki Suyama 

須山輝明 

Weak lensing of gravitational waves and 

universal relations 

11:30-

12:00 

Bin Hu 

胡彬 

Gravitational wave lensing 

12:00-

13:30 

Lunch (2nd floor, Western Restaurant “Time”) 

午餐（中关新园 1 号楼 2 层，时光西餐厅） 
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Tensor	Perturbation张量扰动	 	 	 	 	  Chair: Junqing	Xia夏俊卿 

Time Speaker Title 

13:30-

14:20 

Jinn-Ouk Gong 

공진욱(孔鎮郁) 

Scalar-induced one-loop tensor power 

spectrum during inflation 

14:20- 

14:50 

Zhiqi Huang 

黄志琦 

Measuring primordial tensor perturbations 

with ground-based CMB experiments 

14:50- 

15:10 

Tea break 

茶歇 

 

 

GW	Astronomy引力波天文	 	 	 	 	 	 	 	 	 	 	 Chair:Jieci	Wang王接词 

Time Speaker Title 

15:10-

15:40 

Lei Wu 

武雷 

Probing Dark Matter Beyond WIMP in 

terrestrial and astrophysical experiments 

15:40- 

16:10 

Wen-biao Han 

韩文标 

General formalism for dirty EMRI 

16:10-

16:40 

Xian Chen 

陈弦 

(not so) Standard Sirens from Active 

Galactic Nuclei 

16:40- 

17:00 

Tea break 

茶歇 
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高阶微扰 Higher-Order	Perturbation	 	 	  Chair:Yi-fu	Cai蔡一夫	

Time Speaker Title 

17:00-

17:30 

Zhong-Zhi Xianyu 

鲜于中之 

Family tree decomposition of 

cosmological correlators 

17:30- 

18:00 

Bo Wang 

王博 

2nd-order cosmological perturbations 

during inflation stage 

18:20- Dinner 

晚餐 

 

	
4 月 11 日 

 

会议地点：中国科学院理论物理研究所新楼 3 层咖啡厅 

Venue: 3rd Floor, New Building, ITP, CAS 

 

	 	 	  Chair:Misao	Sasaki佐々木節 

9:30-

12:00 

Free Discussion 

自由讨论 

12:00- 

13:00 

Lunch (Cafeteria of CAS Basic Science Campus) 

午餐 （中国科学院基础科学园区食堂） 

13:00- Leave 

离会 
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List	of	Participants	

参会人员名单	

	
# Name Affiliation E-mail 

1  Haipeng An Tsinghua University anhp@mail.tsinghua.edu.cn 

2  Metin Ata Stockholm University metin.ata@fysik.su.se 

3  
Yifu Cai 

University of Science and 

Technology of China 
yifucai@ustc.edu.cn 

4  Bin Chen Peking University bchen01@pku.edu.cn 

5  
Jiaqi Chen 

Beijing Computational 

Science Research Center  
jiaqichen@csrc.ac.cn 

6  Xian Chen Peking University xian.chen@pku.edu.cn 

7  Rong Du Peking University durong@stu.pku.edu.cn 

8  Xilong Fan Wuhan University xilong.fan@whu.edu.cn 

9  Xian Gao Sun Yat-sen University gaoxian@mail.sysu.edu.cn 

10  Zong-Kuan 

Guo 
ITP, CAS guozk@itp.ac.cn 

11  Jinn-Ouk 

Gong 
Ewha Woman’s University jgong@ewha.ac.kr 

12  Wenbiao Han Shanghai Observatory, CAS wbhan@shao.ac.cn 

13  
Jibo HE 

University of Chinese 

Academy of Sciences 
jibo.he@ucas.ac.cn 

14  Bin Hu Beijing Normal University bhu@bnu.edu.cn 

15  Zhiqi Huang Sun Yat-sen University huangzhq25@mail.sysu.edu.cn 

16  Qing-Guo 

Huang 
ITP, CAS huangqg@itp.ac.cn 
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17  Victor 

Jaramillo 

University of Science and 

Technology of China 
jaramillo@ustc.edu.cn 

18  Peixiang Ji Peking University 2201110290@stu.pku.edu.cn 

19  Yun Jiang Sun Yat-sen University jiangyun5@sysu.edu.cn 

20  
Jiageng Jiao 

University of Chinese 

Academy of Sciences 
jiaojiageng@ucas.ac.cn 

21  Jiliang Jing Hunan Normal University jljing@hunnu.edu.cn 

22  
Kenji Kadota 

Hangzhou Institute for 

Advanced Study, UCAS 
kadota@ucas.ac.cn 

23  Zeyuan Kang Beijing Normal University kzyemail@163.com 

24  Alex Koshelev ShanghaiTech University  

25  Yu-Qi Lei Shanghai University yuqi_lei_phys@163.com 

26  
Panyingyan Li 

Beijing University of Posts 

and Communications 
leepan@bupt.edu.cn 

27  Tianjun Li ITP, CAS tli@itp.ac.cn 

28  
Ximeng Li 

Institute of High Energy 

Physics 
liximeng@ihep.ac.cn 

29  Yin Li Peng Cheng Laboratory eelregit@gmail.com 

30  Zhengxiang Li Beijing Normal University zxli918@bnu.edu.cn 

31  Zi-Han Li ITP, CAS lizihan@itp.ac.cn 

32  
Siyao Li 

Tokyo Institute of 

Technology 
li.s.ap@m.titech.ac.jp 

33  
Yi Ling 

Institute of High Energy 

Physics, CAS 
lingy@ihep.ac.cn 

34  Chun Liu ITP, CAS liuc@mail.itp.ac.cn 

35  
Jing Liu 

University of Chinese 

Academy of Science 
liujing@ucas.ac.cn 

36  Yuxin Liu Peking University liuyx504@outlook.com 

37  Yudong Luo Peking University yudong.luo@pku.edu.cn 
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38  Xinhe Meng Nankai University xhm@nankai.edu.cn 

39  Zixiang Meng Nankai University 2113067@mail.nankai.edu.cn 

40  Shinji 

Mukohyama 
YITP, Kyoto University 

shinji.mukohyama@yukawa.k

yoto-u.ac.jp 

41  Atsushi 

Naruko 
YITP, Kyoto University naruko@yukawa.kyoto-u.ac.jp 

42  Shi Pi ITP, CAS shi.pi@itp.ac.cn 

43  Yun-Song Piao University of CAS yspiao@ucas.ac.cn 

44  
Misao Sasaki 

Kavli IPMU, the University 

of Tokyo 
misao.sasaki@ipmu.jp 

45  

Lijing Shao 

Kavli Institute of 

Astronomy and 

Astrophysics, Peking 

University 

lshao@pku.edu.cn 

46  
Tingyang Shen ICTP-AP 

shentingyang16@mails.ucas.ac

.cn 

47  Jing Shu Peking University jshu@pku.edu.cn 

48  Hanlin Song Peking University hanlin@stu.pku.edu.cn 

49  Hui Sun ICTP-AP sh1511165364@163.com 

50  Teruaki 

Suyama 

Tokyo Institute of 

Technology 

teruaki.suyama.sheep@gmail.c

om 

51  Xiu-hui Tan Beijing Normal University thewomanxh@gmail.com 

52  Takahiro 

Tanaka 
Kyoto University 

tanaka.takahiro.2c@kyoto-

u.ac.jp 

53  Yong Tang UCAS tangy@ucas.ac.cn 

54  
Bo Wang 

University of Science and 

Technology of China 
ymwangbo@ustc.edu.cn 

55  He Wang ICTP-AP, UCAS hewang@ucas.ac.cn 

56  Jieci Wang Hunan Normal University jcwang@hunnu.edu.cn 
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57  
Pan-Pan Wang 

Huazhong University of 

Science and Technology 
ppwang@hust.edu.cn 

58  Qingyang 

Wang 
University of CAS 

wangqingyang19@mails.ucas.

ac.cn 

59  
Shao-Jiang 

Wang 

Institute of Theoretical 

Physics, Chinese Academy 

of Sciences 

schwang@itp.ac.cn 

60  Yili Wang Hanyang University wangyili@hanyang.ac.kr 

61  
Lian-Fu Wei 

Southwest Jiaotong 

University 
lfwei@swjtu.edu.cn 

62  Jie Wu Chongqing University wujie3375@gmail.com 

63  
Xiaoning Wu 

Academy of Mathematics 

and System Science, CAS 
wuxn@amss.ac.cn 

64  Yiwen Wu Beijing Normal University wenwu@mail.bnu.edu.cn 

65  
Yundong Wu Beijing Normal University 

202321160016@mail.bnu.edu.

cn 

66  Lei Wu Nanjing Normal University leiwu@njnu.edu.cn 

67  Junqing Xia BNU xiajq@bnu.edu.cn 

68  Anxianyi 

Xiong 

Huazhong University of 

Science and Technology 
u202010150@hust.edu.cn 

69  Zhong-Zhi 

Xianyu 
Tsinghua University zxianyu@tsinghua.edu.cn 

70  
Renxin Xu 

School of Physics, Peking 

University 
r.x.xu@pku.edu.cn 

71  Rui Xu Tsinghua University xuru@tsinghua.edu.cn 

72  Masahide 

Yamaguchi 

CTPU, Institute of Basic 

Science 
gucchi@ibs.re.kr 

73  Yiqiu Yang Peking University 2100011311@stu.pku.edu.cn 

74  Jinmin Yang ITP, CAS  



 

 21 

75  Bangsheng 

Yin 
Beijing Normal University 

202321160021@mail.bnu.edu.

cn 

76  Guan-Wen 

Yuan 

Institute of High Energy 

Physics 
yuangw@ihep.ac.cn 

77  Jianghao Yu ITP, CAS jhyu@itp.ac.cn 

78  Wenli Yuan Peking University wlyuan@pku.edu.cn 

79  

Jun Zhang 

International Center for 

Theoretical Physics Asia-

Pacific 

zhangjun@ucas.ac.cn 

80  Rui Zhang IHEP zhangr@ihep.ac.cn 

81  Ying-li Zhang Tongji University yingli@tongji.edu.cn 

82  Yun-Long 

Zhang 
NAOC zhangyunlong@nao.cas.cn 

83  
Yupeng Zhang Beijing Normal University 

202321160024@mail.bnu.edu.

cn 

84  Jiaju Zhang Tianjin University jiajuzhang@tju.edu.cn 

85  Jiale Zhang Ochanomizu University g2340626@edu.cc.ocha.ac.jp 

86  Xinmiao Zhao Peking University zhaoxinmiao@pku.edu.cn 

87  
Zhi-Chao Zhao  

China Agriculture 

University 
zhaozc@cau.edu.cn 

88  
Hao Zheng 

Southwest Jiaotong 

University 
zhenghao.surewin@163.com 

89  Yong Zhou ITP, CAS zhouyong@itp.ac.cn 

90  Yufeng Zhou ITP, CAS yfzhou@itp.ac.cn 

91  Qing-Hua Zhu Chongqing university zhuqh@cqu.edu.cn 

92  
Tao Zhu 

Zhejiang University of 

Technology 
zhut05@zjut.edu.cn 

 


