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Fig. 1 The definition of five kinds of profile widths
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Table 1 The measured pulse widths near 1.4 GHz (±200 MHz) of Conal Double and

Triple pulsars

PSR Class P Freq. Wpp W50 W10 Wc50 Wc10 ∆W Ref.1 α β Ref.2

(sec) (MHz) (deg.) (deg.) (deg.) (deg.) (deg.) (deg.) (deg.) (deg.)

B0052+51 D 2.115 1408 8.38 10.04 13.27 11.30 13.69 0.31 [12] - - -

B0148−06 D 1.465 1560 24.70 30.50 37.10 31.64 37.35 0.04 [22] 14.5 1.9 [17]

B0149−16 D? 0.833 1408 4.17 7.17 10.72 7.98 11.12 0.05 [12] 84 1.9 [17]

B0254−53 D 0.448 1359 4.42 6.08 7.72 6.27 7.79 0.00 ∗ - - -

B0301+19 D 1.388 1409 7.40 11.77 16.44 12.58 16.84 0.01 [12] 30 1.7 [17]

B0402+61 D 0.595 1408 10.18 13.02 17.36 14.12 17.36 0.06 [12] 83 2.2 [17]

B0525+21 D 3.745 1408 12.55 15.34 18.35 15.69 18.27 0.01 [12] 21 0.6 [17]

B0818−13 D 1.238 1408 3.53 7.00 10.52 7.52 10.80 0.01 [12] 15.5 5.1 [17]

B0834+06 D 1.274 1408 5.56 7.64 10.03 8.15 10.28 0.01 [12] 30 3.4 [17]

B1133+16 D 1.188 1408 6.07 2.92 10.99 9.00 11.41 0.00 [12] 46 4.1 [17]

B1913+16 D 0.059 1400 39.66 44.65 50.15 45.09 49.55 6.10 [23] 46 0.8 [17]

B1919+21 D? 1.337 1408 6.81 9.14 11.76 9.68 12.04 0.01 [12] 45 −3.7 [17]

B1935+25 D 0.201 1408 19.62 26.00 31.76 26.40 31.97 0.10 [12] - - -

B2020+28 D 0.343 1408 9.48 12.69 16.38 12.66 15.28 0.01 [12] 72 3.6 [17]

B2044+15 D 1.138 1408 7.43 4.23 16.03 13.00 17.58 0.11 [12] 40 3.4 [17]

B2224+65 D? 0.628 1408 29.49 36.92 44.74 38.21 45.38 0.13 [12] 16 3.4 [17]

B1154−62 T 0.400 1331 36.48 10.84 33.40 48.82 58.97 1.03 ∗ 17.5 7.9 [6]

B1508+55 T 0.740 1408 8.78 9.26 13.42 11.82 14.32 1.13 [12] 45 −2.7 [17]

B1754−24 T 0.234 1408 23.72 16.01 30.02 26.75 49.65 0.15 [12] - - -

B1821+05 T 0.753 1408 19.65 23.04 28.62 24.86 29.15 0.08 [12] 32 1.7 [8]

B2002+31 T 2.111 1408 8.32 2.69 5.42 11.28 13.72 0.21 [12] 49 0 [17]

B2045−16 T 1.962 1408 10.93 12.70 15.83 13.76 16.09 0.01 [12] 36 1.1 [17]

B2111+46 T 1.015 1408 50.69 46.76 73.41 65.04 76.85 0.06 [12] 9 1.4 [17]

∗ Han J L, van Straten W, Manchester R N, et al. 2010, in preparation

3 w<,~$��N�Æ58r ρ PW1 P ���4&M3�P��09
fÆKC[^0^E^�ÆTR�|�Æp [13]. �a�09p0-ap�09p��Qa�|LAa�|0=a�|VPM�Q [5,8,21,24]. 09ph℄X#CXAVVS^
C[^ α. J6V�℄vd#09pCXvdVlfS^B^E^ β. 09pVJ;EJ^b℄�Æ5*\� RVM ;��
tan(ψ − ψ0) =

sinα sin(φ− φ0)

sin ζ cosα− cos ζ sinα cos(φ− φ0)
, (1)PM ψ 
J;EJ^�ψ0 
h℄Xvd:�R1_L9VvE^� ζ = α+ β 
 )vd#h℄XVS^� φ
09p^E� φ0 
<	^E�Nh℄X�CX#�℄vd�9��J;EJ^i(lI�

(
dψ

dφ
)max =

sinα

sinβ
. (2)
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Fig. 2 The measured pulse widths plotted as a function of pulsar period�|�Æp#09
f�C[^K^E^�nS�P [13]:

ρ = 2arcsin[sin2 W

4
sinα sin(α + β) + sin2 β

2
]1/2 . (3)J6� α 0 β �E0 5 Q09
f��u (3) 
�O!!'6^j�V 5 Q�|�Æp ([ 2). ; 3(a)∼(e) |!j�" ρpp � ρ50 � ρ10 � ρc50 0 ρc10 #UMV�P�;M�h�u_4�<M-��'�
M-)f�/0�R��9m℄'6;)�; 3(f)
-ap�09pV-l�|3|�|�Æp#UMV�P� 5 Q
fj�V�|�Æp#UM|II�4Lvs��P�# Gil Y [8] TRV ρ10 � Kramer Y [21] TRV ρ100 ρ50 #UMV�PI0�I�



3 O z ~Z
2;r2;�hX+ xr 185v 2 9X�*|E��X2�*|E�
47q�
Table 2 The calculated beam sizes of Conal Double and Triple pulsars

PSR ρpp ρ50 ρ10 ρc50 ρc10 ρcore

(deg.) (deg.) (deg.) (deg.) (deg.) (deg.)

B0052+51 - - - - - -

B0148−06 3.8 4.5 5.3 4.6 5.3 -

B0149−16 2.8 4.1 5.7 4.4 5.9 -

B0254−53 - - - - - -

B0301+19 2.6 3.5 4.5 3.6 4.6 -

B0402+61 5.5 6.8 8.9 7.4 8.9 -

B0525+21 2.4 2.9 3.4 2.9 3.4 -

B0818−13 5.2 5.2 5.4 5.2 5.4 -

B0834+06 3.7 4.0 4.3 4.0 4.3 -

B1133+16 4.7 4.2 5.8 5.3 5.9 -

B1913+16 14.4 16.1 18.1 16.3 17.9 -

B1919+21 4.4 4.8 5.5 5.0 5.5 -

B1935+25 - - - - - -

B2020+28 5.8 7.1 8.7 7.1 8.2 -

B2044+15 4.2 3.7 6.3 5.5 6.8 -

B2224+65 5.6 6.5 7.5 6.7 7.6 -

B1154−62 10.3 8.1 9.9 11.8 13.1 8.0

B1508+55 4.1 4.2 5.4 4.9 5.6 3.4

B1754−24 - - - - - -

B1821+05 5.6 6.5 7.9 6.9 8.1 2.1

B2002+31 3.1 1.0 2.0 4.3 5.2 1.0

B2045−16 3.4 3.9 4.8 4.2 4.9 2.1

B2111+46 4.5 4.2 6.2 5.6 6.5 1.9; 3 X�� 5 Q09
f`=V�|�Æp#UMV�P�=XV�℄v�P.<# Rankin[5] /=VU-VAa0=a�|?s^�4�0U-�|a?sM��lCXV�|a1BAa�=,V�|a1B=a�J6�j&�_ (�!�sz/IV_?=) ku!℄vD4�f7�uD4=VD℄℄�u_|B���|!j�Aa0=a'|�℄AaV�|�Æp# ρinner = ρ0
inner · P

n ^D4�=aVÆp# ρouter = ρ0
outer · P

n^D4�e%#" 3. J6T=V9�3D℄Vi(|B −0.5 n!�95*\�?
ρ ∝ P−1/2 V�P� v 3 *|E
47q�OV0�CH-���

Table 3 Fitting results for the correlation between beam size and pulsar period

Beam Inner Cone Outer Cone

ρ0
inner

n ρ0
outer n

ρpp 3.02±0.22 −0.56±0.05 4.68±0.13 −0.49±0.05

ρ50 4.09±0.13 −0.48±0.03 5.46±0.06 −0.47±0.02

ρ10 5.03±0.15 −0.45±0.02 6.45±0.09 −0.50±0.02

ρc50 4.27±0.08 −0.47±0.01 5.76±0.06 −0.49±0.02

ρc10 5.12±0.12 −0.44±0.02 6.64±0.14 −0.49±0.04



186 2 G � � 52 {J6�Æ�R� ρc50 V�u_M:e|&0�3D℄w�D4V|v�M-lf�9�= Wc50 j�V�|�Æp ρc50 l�4 ρ ∝ P−1/2 �P��E� Wc50 
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 50% Vf� Wc50 B`*\#�|�Æp^�P�Wc10 
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f^�)B�u�n% )V09p��Vo3�.!*� Wc10�{
��5*V09
f)�vp�

< 3 �SxrQ"X�~��r%WOX�R
Fig. 3 The measured beam sizes plotted as a function of period
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Fig. 5 Comparison for widths of the two cone components
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Pulse Width Measurements for Pulsars

XU Jun1,2 HAN Jin-lin1 WANG Chen1

(1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)

(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABSTRACT The pulse profile widths of pulsars can be measured as: Wpp (peak-peak

separation of two cone components), W50 (the full width at half of the maximum intensity),

W10 (the full width at 10% of the maximum), Wc50 (the width between the phases at 50% of

the maxima of the two outer components) and Wc10 (the width between the phases at 10%

of the maxima the two outer components). These pulse widths are gotten by using profile

data of 16 Conal Double pulsars and 7 Triple pulsars at 1.4 GHz. We derived the beam

sizes (ρ) of those pulsars using the measured pulse widths, the magnetic inclination α and

impact angle β, and then verified if ρ follows the relation with the pulsar period (P ), i.e.,

ρ ∝ P−0.5. Through comparing the tightness of the correlations between ρ and P , we found

that the pulse widths between the outer components (Wc50, Wc10) are better than the other

three widths (Wpp, W50, W10), and Wc50 is the best. We notice that for the cone-core triple

profiles the trailing cone components are closer to the core components than the leading

cone ones. The widths of the two cone components of these pulsars are roughly the same

statistically.

Key words pulsars: general, polarization, stars: neutron


