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Multimessenger astronomy



n A new  center promote multi-disciplinary researches 
n GW data analysis 
n GW astrophysics / cosmology
n Multi-messenger astronomy (X-ray…)
n Theory & Phenomenology of Gravity
n GW experiment

n Positions  at all levels  open now 
n Ph.D (~3/year)
n Post doc  (~ 10)
n Junior/ Senior Researcher   (~3)
n Associate / Full Professor (~ 3)
n Long term visitors 

Astrophysics center of  Wuhan University 

xilong.fan@whu.edu.cn



n如何确定引力波和电磁波来自同一个天体?
n 联合数据能对应到一个物理联系吗? 

n我们能从联合探测中学到什么? 
n 除去确定探测到引力波，引力波和电磁波研究能

相互得到什么新信息？

我理解的多信使天文学



General picture 

4

n Observational triangle

GRB 070201,  M31 and 
no Ns-Ns  Merger in M31
Abbott et al. 2008

Transient 
(GRB/kilonova)

galaxy

?

Location
Distance

Energy
source

Host properties

Fan, Messenger & Heng.  ASSP, 2015 
Fan, Messenger & Heng.  ApJ, 2014
Fan, Messenger & Heng. PRL, 2017
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联合探测： 阈值触发

୚ူێ-֓Ḙูᘶݳറၥ

> ?ρgw ρth > ?ρgrb ρth

yesyes

ᑮᳵਧ֖ ᑮᳵਧ֖

ᘶݳᑮᳵਧ֖

හഝᘶړݳຉ

GECAMݎ૲کGCNӤ҅
LIGOᐶᕚ൤ᔱ൤ᵞک᪃
ड़ग़ጱහഝ҅LIGOڥአ
GECAMጱړ௳מຉහഝ

nono

GECAM໑ഝGW᥶
GCNಸࣁ൤ᔱ҅ݎ
ݩמᴇ꧊֗ޞ

୚ူێ(LIGO) ֓Ḙู(GECAM)

ຉړݳහഝ҅ᬰᤈᘶݎՁ֗ᴇ꧊᥶و

ݢᰦԏٖړ10ࣁ
զ൉ԻکGCNӤ

จӤ᥶ړ2҅ݎᰦૢݦ
ݦᰦૢړ૲ਧ֖҅20ݎ
ᶎᛔۖਧ֖҅ੜࣈ૲ݎ
෸ᰁᕆݎ૲ๅᔜᏟਧ
֖Ҕࣈᶎ൤ᔱ᥶҅ݎ෸
ᳵ୊᬴پӻੜ෸

አᨬݨේොဩᬰᤈ݇හ֌ᦇ

Yuan et al 2020 , GCAME专刊文章准备中



n Pipeline 构建中
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联合探测： GW-GECAM 空间定位
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探测：GW-GECAM Sky-map+ galaxy catalog

Yunfei Xu  et al 2020

GECAM Alert！！！
+

Fan et al 2014

GW-EM 多信使+宿主星系

+ GECAM sky map！！！



n 贝叶斯多信使参数估计
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联合参数估计 电磁波 引力波

新信息

什么参数有趣？
需要EM 理论专家Fan et al 2014
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联合参数估计：破除引力波参数兼并

Fan et al 2017



n Fan et al. PRL 2017 10

联合参数估计：探索GRB  光度

GW+GRB

GRB+galaxy
d = 302 Mpc,
cosι = −0.99,
θjet = 14.44◦,
Liso = 5 × 1049 erg

GW SNR = 16
σFɣ = 0.3 Fɣ



n GW170817+ GRB 170817A application
n by LVC+ Fermi+ INTEGRAL
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联合参数估计：探索GRB  光度



n 超大质量黑洞撕碎白矮星 （EMRI GW,   TDE(EM信号?)）
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GCAME+空间引力波
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总结与建议

୚ူێ-֓Ḙูᘶݳറၥ

> ?ρgw ρth > ?ρgrb ρth

yesyes

ᑮᳵਧ֖ ᑮᳵਧ֖

ᘶݳᑮᳵਧ֖

හഝᘶړݳຉ

GECAMݎ૲کGCNӤ҅
LIGOᐶᕚ൤ᔱ൤ᵞک᪃
ड़ग़ጱහഝ҅LIGOڥአ
GECAMጱړ௳מຉහഝ

nono

GECAM໑ഝGW᥶
GCNಸࣁ൤ᔱ҅ݎ
ݩמᴇ꧊֗ޞ

୚ူێ(LIGO) ֓Ḙู(GECAM)

ຉړݳහഝ҅ᬰᤈᘶݎՁ֗ᴇ꧊᥶و

ݢᰦԏٖړ10ࣁ
զ൉ԻکGCNӤ

จӤ᥶ړ2҅ݎᰦૢݦ
ݦᰦૢړ૲ਧ֖҅20ݎ
ᶎᛔۖਧ֖҅ੜࣈ૲ݎ
෸ᰁᕆݎ૲ๅᔜᏟਧ
֖Ҕࣈᶎ൤ᔱ᥶҅ݎ෸
ᳵ୊᬴پӻੜ෸

አᨬݨේොဩᬰᤈ݇හ֌ᦇ

与LVC+Kagra签署内部协议，拿到低阈值信号候选体

Fan et al 2014，2017+ EM 理论专家


