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Introduction

ktakahashi
テキスト ボックス
Unexpectedly long-rising late-timelight curve of GRB170817A

ktakahashi
スタンプ

ktakahashi
タイプライタ
Dynamical Ejecta?

ktakahashi
タイプライタ
Cocoon Emission?

ktakahashi
タイプライタ
Structured Jet?

ktakahashi
四角形

ktakahashi
タイプライタ
This talk's topic



ktakahashi
スタンプ

ktakahashi
テキスト ボックス
Jet energy distribution ⇒ Light curve

ktakahashi
テキスト ボックス
Jet energy distribution ⇐Light curve

ktakahashi
タイプライタ
Systematic method?
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.

Model

Assumptions :

I
.

A jet has an axi - symmetric structure

where its energy is dependent on the angle .

jet energy
contained in a unit solid angle :

HE = 9£ ( a )

jet axis
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2. The standard model of GRB afterglows is applicable

(
The model parameters ( e.g.,

Ep
,

Ee
, p ,

h
,

... ) )
are assumed to be constant .

and the rising of light curves originates in

the expansion of  the beaming cone
.
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Formulation :

Eobsct ' = Spseamnganed
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Formulation :

dsz # ( d )
DREobsct ' = |

Beaming cone
get )

& + Fit' since do f dg # (d)
DR
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Eobsltl = 2 µm? dµg~(µtsf¥r(µ )
mm
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known What we want

Mminltl = cos ( at # )
( µmaxH ) = cos ( du .It

,
)
)

mm

Eobsct )
,

TH ) : can be given for each epoch

if  the observed flux and Ep ,
Ee

,
n

, P
,

.
. .

are specified ( Sari  +98
,

Nakarkpiran 18 ) :
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Idle = 2 fine
.,dnEde'Feinknown known What We want

Mminltl = cos ( Out # )

|µmaxH) = cos ( du .It
,

)
)
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Known

How to get
 d¥ncµ : Discretize the Time : tn

( h =L
, 2,3 ,

" ' )

Mmaxctn
)

Eotsltn
) = 2 f dµ§(µ

.tn
)
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time passes ,

The beaming cone expands and

more information on d¥fyµ) is contained in Eobs Ct )
.



The integral ftp.T#nnldn9cM.tniodtEfu ) can be

also discretized : f dµ → ?0mi

⇒ Algebraic equation for d¥s(Mi )
,

Mi £ [ Mminctn )
, µ maxctn ) ]
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⇒ Since the jet energy may be more dominant near

the jet axis rather than jet outer part ,
the contribution

from d¥n ( Mminctn ) ) can be neglected .

⇒ Solving the algebraic equation ,
we obtain the jet

energy 9¥ (Mmaxltn ) ) for each time as

¥E(Mmaxltnl) = Functionof Eobsctn )
,

d¥r(Mmaxctn . i ) )
,

Edt (Mmaxttn -21 )
,

i
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This is our basic strategy !

...
but  the application is not so straightforward . .

.



E *  sent= 2ftp.nytnpdna~cu.tnFEW )

some discretization method

I squ → Eon :

FE (Mmaxctnll appears as

9(µmaxCtnD DE fumaxctni )
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Recall : The definition of § (Mit )

§(µt) Cffumaxltn) .tn 1=0
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⇒ d¥r(Mmaxctnl ) is not obtained



The difficulty can be overcome by performing a partial integral

before the discretization :

Eotsetni= 2

ftp.nytnpdned.es
FEW

Mmaxltn ) µ
= 2 I dm #t.nu#MHnldn'ddFGu1mminHnl
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F- obsltn ) = 2 dftfzfumaxltnll Ifumaxttnl .tn )

- 2
www.hnfnfaerlwi.eu#~2dftfzCMmaxCtn11ICMmaxCtn

) .tn )

- 2 ftlmaxctn
,

nmina , ,
dN¥nf¥r)( MIA .tn ,

( ' : The jet  outer part is sub - dominant for  the observed energy )

# discretizatioh with trapezoidal method

Eobsltn ) = 2df±a(µ)I(µn .tn ,
[ Accuracy~0koµt ) ]
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Eobsltn ) = 2d¥n(µn1I(µn .tn )

n - 1
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Basic equations



§ Boundary values

The equations are solved for n 32 ( ←→ t Z to <⇒µ>,µz )

We need boundary values detain . Elder)cµ )
,

Ftnf¥sµd

i.e.
,

We need information of  the energy distribution

for M < µ2

This should be assumed
,

while it satisfies The

observational constraint at t.tl :

Mmaxlti '

Eobscti ) = 2 | dµG(µtng¥scµ )

Mmintti )

* For an

assumed
⇒ An energy

distribution d¥r(M

¥En(µ ) for µ<µz for µ >,µz

& The assumed distribution ¥E(µ ) for µ<µz

can be posteriori checked and modified

to give smooth overall distribution d¥r(µ )

in the entire range .

•@
of Now

, we are finding a good way to

give and modify the boundary values
.
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