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A pulsed signal from space




...and the emission is broadband

120

with exceptions...
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Flux density across frequencies

Extrinsic modulation:

8000 [T e e
GMRT 341 MHz
6000 .
=
-
£ 4000 |
w
2000 f
0 e L s L e e I.lm il u.lw‘\llmllruuh i) \| Ll ,u\lll LR
4000 - GMRT 626 MHz ]
> 3000 |
£
P 2000
1000 ¢
o - r T T T T T T T T T T T T T T
1500 - ovell 1412 MHz ]
=
r)
£ 1000 | .
[7p]
500 ] ]
0 “I”Mhll'h. HALAMALAAM ..,.n-‘..l.lHlln\ur\h‘I\nlhr““n.. L]
Effelsberg 4850 MHz
— 100 + 1
>
>
=
»n 50 5
\ ibAAMMAGLLIN A

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (min)

Kramer et al. (2003)

Single pulses:

1
Y

yfFreike]

Average spectra:

T T T — T

f
i

A B1133+16

100 1000 10000

Frequency (MHz)




Flux density across frequencies

Extrinsic modulation:
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Spectra: normal pulsars
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See Maron et al. (2000) — Spectral index mean -1.7
Spectral change at mm-wavelengths? (e.g. Kramer et al. 1997)
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Spectra: normal pulsars
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Flux density (mJy)

Flux density (mJy)

Spectra: millisecond pulsars
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Nulling

Single pulses of PSR 1133+16
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Nulling

Single pulses of PSR 1133+16 Bhat et al. (2007)
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Average pulse shape is (usually) stable

Pulse #0001 Average
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Profile changes: moding
See Backer (1970)

(e) B1237+25
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Profile changes: moding

See Backer (1970)

(e) B1237+25
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Relative flux density

Profile changes: millisecond pulsars
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Profile changes: millisecond pulsars
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Profile changes: long-term changes

A transient component in PSR J0738—4042 253
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Intermittent pulsars

- Distinct phases of radio silence, up to two years!
- First, B1931+24, week/month timescale

- Spin-down changes with changing plasma ON[ME[:D[I][IMHIM
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Timing noise, mode changing, nulling & intermittency

Relative Pulse Flux Density
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IRAM 30m

5.6(26) mJ
(26) mJy 291 GHz (1.03 mm)

Magnetars: almost all radio quiet

- Some magnetars visible as transient radio sources
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Torne et al. (2016)

- Radio triggered by outburst?
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- Emission properties with similarities to pulsars but also different
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Emission is highly polarised
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Orthogonal modes

B0329+54 J0437-4715

Relative flux density




Orthogonal modes

B0329+54 J0437-4715

Relative flux density




Orthogonal modes — not always broadband
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Profile properties
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Profile properties — A comparison
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Profile determined by line-of-sight




Profile determined by line-of-sight




Patchy vs cone




Desvignes et al. (2019)

In reality
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(Spherical) Geometry
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Best evidence for RVM interpretation
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New results on relativisitic binary (Desvignes, et al. 2019)
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Emission heights: geometrical

Emission height...?
magnetic axis

Handbook: dipolar field sin?6/r=const:
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Emission heights: geometrical

Emission height...?
magnetic axis

Handbook: dipolar field sin?6/r=const:
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Aberration effects: PA vs Profile shifts

PSR B05254+21
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Aberration effects: PA vs Profile shifts

Shlft observed: BCW (1991)
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Aberration effects: PA vs Profile shifts
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Emission heights as function of distance to pole

Desvignes et al. (2019)
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Emission heights as function of frequency
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On the emission mechanism

Radio is only tiny fraction of energetics

It has to be coherent

Properties are determined by coherent mechanism

It may (must) break down at a certain frequency

It cannot be synchrotron emission

There is always curvature radiation, but not sufficient
Plasma radiation process, e.g. free electron maser?
Current flow is understood

New computations are promising

Questions remain:

beam structure, nulling/moding/drifting, emission height




