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1 GeV — 300 GeV radiation 
is time stretched 
with respect to 

100 MeV — 1 GeV radiation



Why?

1 GeV — 300 GeV radiation 
is time stretched 
with respect to 

100 MeV — 1 GeV radiation
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Geometry

Burst Stretching factor

080916C 0.67 — 3.32

90510 0.43 — 1.61

090902B 0.36 — 0.89

090926A 1.99 — 6.62



Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

t = distance to the observer



Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g

g

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±

g
g

t = distance to the observer

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±
g
g



t = distance to the observer

Central
Engine

Observer

Shock
Front

e± , p±

e± , p±
g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

e± , p±

e± , p±

g
g

⌘ (r, ✓,!) = ⌘0
1

1 +

�
r
r0

�n exp

0

B@�

0

B@
✓

✓0
⇣

!
!0

⌘k

1

CA

21

CA
✓

!

!0

◆↵



Geometry

0 1 2 3 4 5
0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14

Stretching Factor

Pr
ob
ab
ili
ty



Geometry

0 1 2 3 4 5
0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14

Stretching Factor

Pr
ob
ab
ili
ty



Geometry

1.0 5.02.0 3.01.5
0.000

0.002

0.004

0.006

0.008

0.010

Stretching Factor

O
ff
-
ax
is
an
gl
e



~ e±, p±

e±, p±

g

g



~ e±, p±

e±, p±

g

g

No extra components required



~ e±, p±

e±, p±

g

g

No extra components required

All bursts might be the same in 
their rest frames



Questions?

https://github.com/maxitg/GammaRays

maxitg@icloud.com

https://github.com/maxitg/GammaRays
mailto:maxitg@icloud.com
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