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MOTIVATION
Jets and outtlows are observed in AGN, around

brown dwarfs, and everywhere in between.
the literature regarding the launching and collima-
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RESULTS
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tion of protostellar jets, simulations which resolve E 100 """"""""""""""""
the launching region (<1 AU) have not previously 2l ok
extended to large length scales (>1000 AU). 2[R
Herein, we present simulations of protostellar jets " | 200
that self-consistently include both the launching NN T =
mechanism & the larger observable length scales. 34188192
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INITIAL CONDITIONS 2016600
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2.5-D cylindrical coords.; ideal MHD:; hydrostatic | | 000\ Ve — T K]
atmosphere; force-free magnetic field.
Vinflows Pgas, £ Specified in an initially Keplerian
disc; other boundary conditions evolve with time. —> 100 km/s (top panel) o
Domain: 4050 AU x 250 AU; 9 levels of AMR; T il a—— j !
Axmin = 0.00625 AU. z (AV) . ]
Simulations: B; = 200, 100, 63.2, 40, 20, 10,5 G A B; =20G (6; = 10) jet at t = 100 yr. Temp. is shown in colour, mag. field lines in white, velocity
(8; =0.1,0.4,1.0, 2.5, 10, 40, 160). vectors & the slow magnetosonic surface in black. For movies, see: www.ica.smu.ca/zeus3d/rc10/

THE DRIVING MECHANISM

ol T T T T T T AIfv|en pomt |I:I_: 50;_' """" T Ipo|o|d(|]|5pee(jli,vpl """" _; ® I\?Ilta.gnetocentrlfL;]gaIIAII?UnCh|ng (B|andf0rd & Payne, 1982) 1S Only
© Soirt o - 5 toroidal speed, v : etficient up to the Altvén point (v, = a .
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t'- “OF toroidal Alfvén speed, a,y ------ i e Forstrong fields, B, o< aa , dominates, and the magnetocentrifu-
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: 1 gal mechanism provides ~80% of the acceleration (left panel).
P 1 e For weak fields, only ~37% of the acceleration occurs before the
= ook ~ i Alfvén point (right panel). Instead, B, o aa , dominates, and
e _— —————1  the majority of acceleration is provided by VBZ (a “magnetic
o))

3 tower”; Lynden-Bell, 1996, MNRAS, 279, 389).
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e In order to explain the entire acceleration of the jet, both mech-
anisms must be invoked in both strong and weak field cases.
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0 R S eiiiine, iiinn, eiiiine, iiinn, P, | e The relative importance of each mechanism is characterised by

>0 40 >0 the ratio of mag. forces parallel and perpendicular to a field line:
F/Fy = —By /By (Zanni et al., 2007, A&A, 469, 811).

CONCLUSIONS

_ : Two physical mechanisms, working in concert,
10.0000% : f launch and accelerate the jets presented here.

1.0000 ‘ ‘ Jets require a magnetically—dominated environ-
; ‘ ment for launching, but asymptote towards mag-

A 0.1000 § ; netic equipartition ({B1) ~ 1).
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Regardless of the initial field strength, conditions
develop such that a jet is (eventually) always
launched.
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; Outflows launched magnetically from discs are

capable, by themselves, of producing realistic
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o For weaker initial tields, generation of B, drives | | Correlations between field strength and jet advance
(Br) = 2(p)/(B)* downward, resulting in mag- speed, avg. jet rotational speed are observed: Ouyed, R., Pudritz, R. E., 1997, ApJ, 482, 712
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e Over time, all simulations tend to equipartition Characteristic observational values:
((Br) ~ 1) regardless of initial field strength
(e.g., Bi = 160 reaches (Gr) ~ 1 at t >~ 60 yr).
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