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Medium: 

! ~10%&'%( ) *+',
- ~10%.'%/ 0

(Paczynski 1986; Eichler et al. 1989; Ciolfi et al. 2017)

Jet:

1234 ~ 10(5'/. erg s'%
(Ghirlanda et al. 2009, Berger 2013)

:5&< 2 =
(Kouveliotou et. al. 1993)

Γ&~5 (ΓA~400)
(Piran 1999, Ghirlanda et al. 2018)

.DE~5° − 15°
(Fong et al. 2015) 

SGRBs (basics)…
(Ciolfi, et al. 2017)

(Lazzati, et al. 2017)
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Bm in SGRBs (sims)…
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Propagation of a SGRB-jet through a ! ↑↑ and # ↑↑media

Magnetized medium (static)

Relativistic and collimated jet (non magnetized)

2.5 RMHD simulations
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∇ " # = 0
(Powell 1994)

Medium: 
& ∝ ()*
# ∝ ()+.-
(Ciolfi et al. 2017-ish)

Jet:
./ ~ 10-2 345 6)+
Γ2 = 5
9/ = 10°
;<= = 200 ?@

PLUTO code
(Migone et al 2007)
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(B = ⁄DE DF)

(12 RMHD models)

Bm in SGRBs (sims setup)…
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B=0   B ↑↑

Bm in SGRBs (sims results I)…

B=0   B ↑↑
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B=0   B ↑↑

Bm in SGRBs (sims results II)…

B=0   B ↑↑
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(" = $. &) (" = $. &)
↑ B ⇒ ↓ +,-
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Bm in SGRBs (analytic)…
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Based on Lazzati & Perna (2019): SGRB though a non-B medium. 

Based on pressure balances between: jet, cocoon, and medium.

Static medium with a poloidal B field.

Propagation of a SGRB-jet through a ! ↑↑ and # ↑↑media
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!"# , %" , %& , '& ?

BNS 
ejected 
media

Cocoon

Jet 
()", %",*)

+, , -.,,

/ = fraction of -,,.
in the cocoon

Bm in SGRBs (analytic setup)…

+, ∝ 234 5, ∝ 236 (static)
(we use 7 = 3) (we use : = 1.5)
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Bm in SGRBs (analytic results I)…
!"# , %" , %& , '& ?

'& = *" + −
-"#
.

%& = /.01 1 −
34′6
289!"#

:

!"# = .

1 − 1 − 1 −
89.;-:Ω"

*"
1 −

49,6Ω".
*"

1 −
89.;-:Ω"

*"

%" = /.01 1 −
334′6*"1>?:%", @A

4. 2*"89!"# + 3D3-:49,64′6

with 4′6 = 49,6 1 − D + 49,6 1 − D
:
+

EFGHIJIK
;LMN

O/:

with 46,9=
6N

QL
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Bm in SGRBs (analytic results II)…
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!" = $% & −
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2567%)
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Bm in SGRBs (analytic results II)…
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!" = $% & −
(%)

*

+" = ,*-. 1 −
01′3

2567%)
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56*

9(8Ω%
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56*
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4* 2$%567%) + 3C0(
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7%)(E, C)

+%(E, C)

+"(E, C)

!"(E, C)

(more…)
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+
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ℎ
(
*
)

lo
g 

E c
(
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(
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)

B

λ = 0.9 + E6 ⇒ 7%) ↑

λ = 0.0 + E6 ⇒ 7%) ↓

λ = 0.9 + E6 ⇒ +% ↓

λ = 0.0 + E6 ⇒ +% ↑

λ = 0.9 + E6 ⇒ +" ↓

λ = 0.0 + E6 ⇒ +" ↑

λ = 0.9 + E6 ⇒ !" ↓

λ = 0.0 + E6 ⇒ !" ↑

What λ?
(~50%)

(~10%)

(~50%)

(~10%)

(~50%)

(~10%)

(~50%)

(~10%)



2D RHD simulations. 

Pluto RMHD code (Mignone et al. 2012).

Only the !".$ and not its geometry 

Bm in SGRBs (analytic results IV)…
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GG2023 with poloidal !
shows good agreement 
with our results.

Simulations: dots

Trend-line: black dashed

Analytic: red/blue line

Bm in SGRBs (analytic results V)…

Sims trendline:
↑ "# ⇒ %& ↑

Sims trendline:
↑ "# ⇒ %' ↑

Sims trendline:
↑ "# ⇒ (& ↑

Sims trendline:
↑ "# ⇒ )*+ ↓λ~0.1
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(~50%)

(~20%)

(~10%)

(~10%)



Summary…
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2.5D RMHD simulations:

!" affects the SGRB

Recollimation shocks diminish

Analytic model:

!" and λ affect the SGRB

λ~0.1
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Thanks 

Gracias

(see you here again in X years?)
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