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1.1 óÀ(A59Ù�¿Â

1967c§Antony HewishÚJocelyn Bell3�1(SðcïÄL§¥¿	uyóÀ("l@

�å§k'óÀ(�ïÄÒ¤��ÆïÄ���c÷9:�K"�óÀ(k'�ïÄ®²ü
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[1, 2]
"

óÀ(´¯�g=�¥f(§§�)u¥��þð(��#(�u"du�#(�u�

Øé¡5§óÀ(�g1�Ý��Ñ�uÙc�(
[3, 4]
"óÀ(�;.�þ�1.44M⊙§�»
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óÀ(Ïu�äkî�±Ï5�óÀ&Ò�¶"ÊH�U©Æ[�É�óÀ(Ë��

.�/�©�.0§óÀ(�Ë�8¥3ü4^¶NC§Ë�åz×L/¥�gÒ*ÿ���

óÀ
[5]
"óÀ(�±Ï�~½§�~óÀ(±ÏCzÇṖ;.��10−15§Î¦óÀ(�±Ï

CzÇ;.��10−20§ÏdóÀ(�¡�!3Uþ�¨
[6]
"

ý�õê�óÀ(�3�>ÅãäkË�
[7]
"Ïd§�>Åã´?1óÀ(*ÿïÄ�

�ZI�"óÀ(�Ë�&Ò�©�f§éóÀ(�6þÚOL²§31.4 GHzóÀ(²þ6

þ�0.8 mJy
[8, 9]
"óÀ(Ë���ÆÌ§Ë�UþÌ�8¥3$ª§�XªÇ�OpË�Uþ

×�eü"

óÀ(�óÀ&Ò�~Ä§Ó��±Ï�'~�u10%§�±|^óÀ(&Ò²w�Ú

ÑÚ(Sðcy�5&ÿ(S�m>f©Ù
[10]
"d	§duóÀ(Ë�äkpÝ �5§§

q´&ÿ(S^|�ûÐóä
[11]
"Ïd§óÀ(q�¡�(S0�&�"

o�§óÀ(´�a�~��UN§§U�·�Jøk'¥fÔn!2Â�éØ!(

X�Úå³!(S^|!(S0�!1(Ôn±9�»Æ�´L&E"¦+U©Æ[3éó

À(�C��V�ïÄ¥®��
Ø��?ÐÚ¤J§�´éóÀ(�@£�k�«¯K

k�?�Ú)û§XóÀ(�/¤L§±9ð(üz�L§!óÀ(�(�Ú¥fÔn!ó

ÀË�Å�!óÀ(º�¥��«ÔnL§!óÀ(ål±9ÕàX(��§ù�+�E´

����m��+�"

1.2 VLBI*ÿ{0

dõ��>"�º|¤��>Z�
´¼�p�m©EÇ�k�Ãã"�>Z�
�

©EÇδθÚÄ��ÝD±9*ÿÅ�λ�m�'X�δθ ∝ λ/D"$�Ä�Z�¤£Very Long

Baseline Interferometry§{¡VLBI¤´deZ�åAz!AZ$�A�Z�©á��>"�

º|¤Z��§§¦�>*ÿ��m©EÇ��æÎ�¦þ?
[12]
"duäkp©EÇ!p(

¯Ý�A:§VLBI*ÿ�2�^uUNÔnÆ±9UNÿþÆïÄ"

VLBI*ÿ�Ä��n´Van Cittert-Zernike½n"�âVan Cittert-Zernike½n§�>�

��Ý¼êV(u, v)ÚÙý¢�Ý©ÙBν(x, y)´Fp�C�éµ

Bν(x, y) =
∫ ∫

Vν(u, v)e2π(ux+vy)dudv , (1)

Ù¥u!v©O´±*ÿÅ��ü �Ä��Ý3xÚy���ÝK"dN�"�º|¤

�VLBI�§�kN(N − 1)/2�Ä�é"?1VLBI*ÿ�§�¥��¤
"�º�l��

Ó�UN"�X/¥�g=§�>���ØäCz§�Ä�éé�A�mªÇ���Ý¼

ê�©þV(u, v)?1æ�"XJæ�¿©§ò*ÿ��V(u, v)?1�Fp�C�§�ï8I

�ý¢�Ý©Ù
[13]
"

?1VLBI*ÿ�§�"�ºXÚò�Â���>�Ë�&E=z�>&Ò?1æ8!

þz§¿òù
��mÚªÇCz&ÒP¹3�;0�þ"ù
&Ò²Lêâ/£�03�

'?nÅ¥ý�¢yZ�£¡�/�'0¤¿ÑÑE��Ý¼ê�Ì¤©"�'��Jò��

K�*ÿ(J§Ïd�'?nÅ´��VLBIXÚ¥�Ø�½"��ü�"



3Ï A�§�µóÀ(VLBI*ÿ^��'?n?Ð 3113Ï A�§�µóÀ(VLBI*ÿ^��'?n?Ð 3113Ï A�§�µóÀ(VLBI*ÿ^��'?n?Ð 311

Ï~U?1Fp�C�£F¤Ú¦{$�£X¤�^Sò�'?nÅ©�FX�'?n

Å!XF�'?nÅÚnÜ�'?nÅFXF"FX�'?nÅk�Fp�C�£F¤§��¦{$

�£X¤§��È©¿ÑÑ��Ý¼ê�Ì¤©¶XF�'?nÅ$�^S�Ð��"duFp

�C�3È©�c?1§FX�'?nÅ3z�Ï�S�?1æ� �U�Ú\\óÀ�"Ï

dFX3?nóÀ(!Ì�*ÿêâ�¡äk���`³
[14]
"

U$1²�ØÓ§�'?nÅ�©�M��'?nÅÚ^��'?nÅ"8c§M��

'?nÅÌ�$1u;^8¤> £́ASIC¤½y|�?§�
�£FPGA¤²�þ¶̂ ��'

?nÅK$1u8+O��¸e§d^�¢yÙõU"1��VLBI�'?nÅÙ¢´^��

'?nÅ
[15, 16]
"�5du*ÿêâþìO�Ñ
���O�Å$�Uå§���'?nÅÌ

�´M��'?nÅ"CAc§O�ÅEâ×�uÐ§8c8+O�Å®²���±÷v°

þVLBI*ÿêâ�'I¦"M��'?nÅæ^�êO�§^��'?nÅæ^2:êO

�"�'M��'?nÅ§̂ ��'?nÅäk°Ýp!(¹!mu±Ïá!5d'p�A

:"

2 óÀ(�VLBI*ÿïÄ

2.1 óÀ(VLBI*ÿ��¿Â

ÚüU�*ÿ�'§VLBI*ÿk�p��m©EÇ§VLBI3óÀ(�*ÿÚïÄ¥

kXØ�O���^"|^VLBI�|ÏóÀ(º�§éÙ¥�AÏ(�£XjG(�!ü

/(��¤?1p©EÇ¤ã*ÿ§l��\/
)óÀ((±Ô�ÚÙ¥�ÔnL

§
[17, 18]
"VLBI�p�m©EÇ��yéóÀ( �ÿþ��æÎ�¦°Ý"|^VLBIé

óÀ(?1À�ÿþ�°(ÿ½óÀ(ålÚg1"ù«ÿþ�ªØ�6u?Û�.§

´ý�¿Â���ÿþ"8cý�õêóÀ(�ål´ÏLÚÑþ£DM¤ÿþ§2�â

ÕàX>f�Ý�.TC93
[19]
½öNE2001

[20]
O���"*ÿL²§éu,
���óÀ(§

dTC93½NE2001���ål�3���Ø�
[21]
"°(�óÀ(ålÚg1é?�ÚïÄó

À(k'Ônäk�©��¿Â§~X��Ï@y�óÀ(¤���#(¢,§í�óÀ

(c#§ïÄóÀ(üz
[22]
§ïá¥f(�Ô��§

[23]
§�õÕàX>f�Ý�.�"Õá

°(ÿþóÀ(ålÚg1�é`zTiming�§Ù¦ëê�)äk�¿Â
[24, 25]
"d	§|

^VLBI��mÐóÀ((SðcïÄ§&ÿ(S0��©ÙÚÔn5�
[26–28]
"

2.2 óÀ(VLBI*ÿïÄ?Ð

g20V70c�§ïÄöÒm©}Á^�>Z�
éóÀ(?1*ÿïÄ§¿3ïÄL

§¥ØäU?*ÿEâÚêâ?nEâ"�Ð�*ÿæ^ål�C£A�½öAzZ�¤�

�êA�U�½öë�Z�¤§*ÿ8I�=�uålC¿�6þr�óÀ(
[29–31]
"

|^VLBIéóÀ(?1¤õ*ÿ�¡����¯KÚ]Ô´XÛU
k�Jp*ÿ

&D'"óÀ(Ë���ÆÌ§�XªÇ,p6þ×�ü$§�Ü©óÀ(*ÿÑ3$ª
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?1"�$ªVLBI*ÿÉ>l�K�'�î§>l�Ú¤ì� Þá��&Ò��Z�

m�~á$������Z5"nÜ�ÄþãÏ�§VLBIéóÀ(�*ÿ�Ü©Ñ31.4

GHz£LÅã¤?1"��Ñ>l�Ú¤ì� Þá�K�§*ÿL§¥²~æ^� ë�E

â
[32–34]
"GPS>l��.�^5?�ÚU�8IÚ� ë��í{�  �

[35]
"d	§é

u6þr�óÀ(��±æ^VªÓ�*ÿ��{�Ñ>l��K�
[36]
"

óÀ(&Ò´�~�f!�~Ä�óÀ&Ò"XJU
3óÀ(VLBI*ÿêâ�'?

nL§¥¤õJ�k�óÀ(&Ò§�ò*ÿ&D'Jp3∼ 5�§ù��±wÍJpóÀ

(VLBI*ÿ¤õAÇ"ù«J�óÀ(óÀ&Ò�EâÏ~¡��'?nÅ¥�/óÀ�0

Eâ"Bartel�ÄkJÑ3óÀ(VLBIêâ�'?nL§¥æ^/óÀ�0Eâ§¿3Mark

III�'?nÅþ�
k°5Á�
[37]
¶d�§\<�S2�'?nÅ¥mu
óÀ�õU�¬§

�´vk²L2��ÿÁÚ¦^£S2�'?nÅÌ�^uÿ/VLBI*ÿêâ?n¤
[38]
¶F

�K4�'?nÅ¥mu
óÀ�õU�¬§̂ udF�Kashima"�ºÚ�ÛdKalyazin"

�º|¤�Ä�éóÀ(*ÿêâ��'?n
[39]
¶EVN��'?n¥%��Ö=JIVE�Mark

IVM��'ÅäkóÀ�õU�¬§�´duÿÁØ¿©§��vk�ª�^rm���^

uEVNóÀ(*ÿêâ�?n
[40]
¶{IVLBAÚVLA�M��'ÅóÀ�Eâ�é¤Ù§õ

g�¤óÀ(*ÿêâ��'?n¶Cc§e�|æSwinburne�ÆDellerÆ¬?�
m^

��'?nÅDiFX"DiFXÚþãM��'Å�'§��¡§ÏL$1uO�Åþ�^�5

¢y�'?nõU¶,��¡§æ^�k?/óÀ(êâ©�Eâ0£Pulsar Binning¤§éó

À(VLBI*ÿêâ?n��(¹§�Uk�Jp*ÿ&D'"duÙR��5UÚ(¹��

*Ð5§T�'Å�{II[�>U©�£NRAO¤!�IêÊ�>U©ïÄ¤£MPIfR¤��

�#����'?nÅ£���©13Ù¤"

�XVLBIEâ!*ÿEâÚêâ?nEâ�Øä?Ú§�5�õ�VLBI��mÐó

À(*ÿïÄ"VLBAÚVLA�3?15����óÀ(UNÔnÆÚUNÿþÆ�ïÄ§

T�8Oyé30õ�óÀ(?1*ÿ§8c|^VLBA®²¤õ¢y
ål�7 kpc�óÀ

(�À�ÿþ
[21, 41]
"Brisken�<

[42]
|^VLBIÏLéóÀ(PSR B0834+06(SÑ�y�?1

©EÇ�100µas¤ã*ÿ§é(S0����É5Ñ�?1ïÄ"DellerÆ¬|^e�|

æVLBI�LBAéõ�óÀ(?1
¤õ*ÿ§Ù¥�)8c®����VóÀ(XÚ
[43, 44]
"

2.3 ¥IVLBI�éóÀ(*ÿïÄyG

@320V90c�Ð§ISU©Æ[ÒJÑ
|^þ°25 m�>"�ºéÜBonn!Green

Bank!Gold Stone"�º*ÿóÀ(�ÐÚ�Y
[45]
§�du««�Ï§T*ÿïÄ��vk

mÐ"¿°7àU©Õ®²mÐ
10õc�üU�óÀ(*ÿÚïÄ§¿��
�©`D

�¤J
[46]
"CAc§·I|^IS�4��>"�º£þ°25 m§¿°7à25 m§��50 m±

9&²40 m¤\þ uþ°�êâ�'¥%�¤
¥IVLBI�£Chinese VLBI Network§{

¡CVN¤§3��ó§�1ì½;�¡u�
��^"CVN��ïá�¦�ISmÐóÀ

(VLBI*ÿ¤��U§�8cIS�vkäkóÀ�õU��'?nÅ"

�C§.þ�Ü©VLBIêâ¥%Ñ3¦^£½}Á¦^¤¿uÐDellerÆ¬?��m
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ã 1 DiFX^��'?nÅ��e

^��'?nÅDiFX"·�3�<>Mþ¤õSC
DiFX§¿|^DiFX3Pulsar Binning

�ªÚÊÏ�ªeéCVNéóÀ(PSR B0329+54�Á*ÿêâ¤õ?1
�'"ÏLé

'§Pulsar Binning�ªUwÍJp*ÿ�&D'"2009c§·�¤õ���VLBAÚEVNõ

�{��óÀ(*ÿ�m"8c§EVN®²^|?1
éóÀ(PSR J1022+1001ü�{

��*ÿ"ÏLüÅþ?nCVN*ÿêâ§·�Ýº
óÀ(êâ�'?n�k'E

â"2010c7�·�ÚêÊ�>U©ïÄ¤Ü�§|^T¤�Bonn-DiFXéá±Ï$6þ�

óÀ(PSR J1022+1001�EVN*ÿêâ3Pulsar Binning�ªe¤õ?1
�'"�©13Ù

ò©O0�DiFX��n!�e!SCNÁ!êâ�'6§§Pulsar BinningõU�¦^§üÅ

þDiFXéPSR B0329+54�CVNÿêâ?n�¹Ú8+�¸eBonn-DiFXéPSR J1022+1001

�EVN*ÿêâ?n�¹§��é|^CVNmÐóÀ(ïÄcµ?1Ð""

3 DiFX^��'?n

3.1 DiFX��e±9êâ6§

DiFX´^C++�ó?���±m^��'?nÅ§T^�N^IPP£Intel Performance

Primitive¤¼ê¥§æ^IO�ED4��£MPI¤§�±38+O��¸e¢yp5U$

�
[47]
"duÙ5UÑÚ§õU(¹!Ed$í§.þõ�VLBIêâ?n¥%Ñ3¦^½}Á

¦^DiFX§Ü©?n¥%��âäNI�òÙõU?1
*Ð§~Xe�|æLBA�DiFX!

{IVLBA�NRAO-DiFX!�IêÊ¤�Bonn-DiFX§±9¿�|�IRA-DiFX�
[48]
"8c

½�mDiFX���DiFX 1.51"

DiFX�Ì��eXã 1¤«§Ì�k3�õU�¬µêâÖ��¬!���¬Ú?n�

¬"���¬FxManagerå��+n�^§KI+nêâ�Ö�!$�?Ö�©�!$�(J

��£ÑÑ"8cDiFX|±�êâ�ªkMark5A!Mark5B!LBADR!K5�"ù
êâ�±

1���uv�F§DiFX 2.0®²íÑ¿3?12�ÿÁ"
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5gM���±5g�ä£DiFX|±eVLBI*ÿêâ�'¤"?n�¬éêâ?1�'$�

¿ò��Ý¼ê(Jx����¬
[47]
"

U
éóÀ(�VLBI*ÿêâ?1(¹p���'?n´DiFX���AÚ"DiFX�¤

±U
3óÀ(VLBI*ÿêâ�'�¡��ûÐ�J§��¡´Ï�T�'?nÅäk�

�Z�ÚÑ�¬�Ø(S0�éóÀ(&Ò�ÚÑ�A§,��¡T�'?nÅæ^
k

?�/óÀ(êâ©�Eâ0"DÚ�óÀ�ÏL{ü�m/'£on/off¤òóÀ(&Òk�¤

©J�Ñ5§DiFX�Pulsar BinningEâ�±(¹/ò��±ÏS�&Ò©¤M�“©�0

£bins¤§©���ê!z�©��°ÝÑ�±d^r�âI�gd��§Ó�§̂ r���â

z�©�S�&ÒrÝS (m)ØÓ��ØÓ��"±��óÀ±Ï�~§òÙ�©�M�

©�§̂ ù«�{���&D'�µ

∑M
m=0(S (m))2

√

∑M
m=0(S (m) × Z ×

√
M)2

, (2)

Ù¥Z�3fÈ©�mSÄ�(¯Ý"éu�±d��pd¤©[ÜÙóÀÓ+�óÀ(§

^ù«?n�{���&D'Úæ^{ü�on/offóÀ�Eâ�'�Jp6%¶éud��p

d¤©�ÌóÀU\��pd¤©�¥móÀ|¤�óÀ&Ò�óÀ(§ù«Eâ'{

üon/offóÀ�Eâ&D'�Uõ21%"��óÀ(óÀÓ+Ñ´dõ�pd¤©|¤
[49]
§Ï

dDiFX'æ^on/offóÀ�Eâ�'?nÅU�wÍJp*ÿ&D'"d	§DiFX��±ò

��©���'êâÕáÑÑ§BuïÄØÓ� �óÀ&Ò�k'�¹
[47]
"

3.2 DiFX3�<>Mþ�SC!��9¦^

·�éDiFX�SCÚÿÁÑ´3�<>Mþ�¤�"æ^3üÅþméõ�§��

ª¢y¿1O�"l�ÐDiFX���8c�½��DiFX 1.5§·�Ñ?1LSCÚÿ

Á"yò·�éDiFX 1.5�SC!��±9¦^�¹��o(§M�²�µDell�ªÅ§CPU

�Intel Core Duo E7300VØ?nì¶̂ �²�µö�XÚSUSE Linux X86-64£�� 11.0¤"Ó

�DiFX�I�Intel IPP¥!IO�ED4��£MPI¤±9pgplot¥"·�©Oæ^
Linux�

��Intel IPP-EM64t-5.2!mpich2Úpgplot 5.2.2"

SCL§�N�©�XeAÚµ

(1)SCIntel IPP¼ê¥¶

(2)SCIO�ED4��mpich2¶

(3)SCpgplot¼ê¥¶

(4)��SCDiFX 1.5��¸Cþ¶

(5)$1SC��install-difx?1SC¶

(6)��k'DiFX�LinuxXÚ�¸Cþ"

�Ð�DiFX��äkJava�ó?���pªö�.¡§ö���±À^·-1½

ö.¡ö��ª"�´T.¡Ø�¤Ù§�Y����vkéTö�.¡?1�õ§

¦^å5¿Ø'·-1�B"DiFX 1.5�SC��install-difx¥�Ø�¹éDiFXö�.
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ã 2 DiFX�ö�6§

¡�SC"8cG¹e§ïÆ^r¦^DiFX�`kæ^·-1ö�"$1DiFX�·-

´mpirun -np N $DiFXROOT/bin/mpifxcorr experiment.input"Ù¥N�üÅ�¸¥mé��

§ê8§experiment.input́ DiFX�Ì§Smpifxcorr�Ñ\©�§�¹
The common set-

tings table, The config table,The frequency table��X�&E§experiment.input©�§�±d

·-vex2difx�âexperiment.v2d©�)¤"

3.3 DiFXéPSR B0329+54�CVN*ÿêâ?n

2008c?1
CVN1�góÀ(*ÿ§du´1�g*ÿÓ�qvkóÀ�õU

��'?nÅ§¤±ÀJ
�U�r�óÀ(��PSR B0329+54��*ÿ8I"PSR

B0329+5432.3 GHz£SÅã¤6þ�´100 mJy
[8, 50]
"*ÿÅã�S/XÅã§�©�8�IF§z

�IF�°�8 MHz§æ^1 bitþz" uþ°!¿°7à!&²�3�"�ºë\
*ÿ"*ÿ

æ^nodding� ë��ª§� ë��J0347+5557
[51]
"���Odg*ÿ�Ì�8�´Á

�|^CVNyk��?1óÀ(*ÿ��15§éÄ�*ÿ�{Úêâ?nEâ?1&¢"

Ï�ý�Ü©�óÀ(Ñ'PSR B0329+54féõ§e�¦CVNU
¤õ*ÿ�õ�ó

À(§�'L§¥7Iæ^/óÀ�0½öPulsar BinningEâ"�
u�DiFX�CVN�

*ÿêâ�m�oN5§�¢ÝºDiFX3?nóÀ(VLBI*ÿêâ�¡Pulsar Binningõ

U�¦^±9��ëê��§·�|^DiFX©O3ÊÏ�ªÚPulsar Binning�ªe?n


CVNéPSR B0329+54�*ÿêâ"

�¦^DiFX�Pulsar BinningõU§I�8IóÀ(�óÀ&Ò���m&E"Ï~óÀ

(&Ò���m&E´^��õ�ªL��§Tõ�ª��XêP¹3polyco©�¥"T©

���âTiming*ÿ���óÀ((L©�dtempô ���"

Ú±c���'§DiFX 1.5?nL§?1
{z"���'?n6§oNþ©�5Ú£X

ã 2¤«¤"

£1¤?6*.v2d©�£*L«�<g½Â�Ì©�¶¤"3T©�¥�±��Nõ���'

L§�&E§~X��é=ã�m�*ÿêâ?1�'�ëêmjdStart!mjdStop§��é=


U��*ÿêâ?1�'�ëêantennas"Ó�T©���±é*ÿ�k'&E£»²!

»�!¶�¤?11
[52]
§Pulsar BinningõU�méI�3�©�¥��"Pulsar Binning�
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ªe?n�g*ÿêâ��Xeµ

· · · · · ·
SETUP psr

{
binConfig=$PATHTOFILE/b0329.binconfig

}
RULE x

{
source= B0329+54

setup= psr

}
· · · · · ·
Ù¥SETUP psr{· · · · · · }Ü©�binConfig¤���©�´PulsarBinning��©�"RULE x{· · · · · · }Ü
©�½éóÀ(PSR B0329+543�'L§¥méPulsar BinningõU"

£2¤$1vex2difx *.v2d§�)*.inputÚ*.calc©�"

£3¤$1calcif2 *.calc·-�)*.uvw§*.delay§*.rateÚ*.im©�"Ù¥*.uvw©�P¹�

´Ä�ÝK&E§*.delay©�P¹�´AÛò´&E§*.rateP¹�´AÛò´Ú�íò´�

�mCz����ê§*.im©�P¹�´Z�¤�.&E©�"

£4¤$1mpirun -np N $DiFXROOT/bin/mpifxcorr *.inputm©�'§��ÑÑ©� 

u*.difx8¹e§T©�¦^�´e�|ærpfits�ª"ÚIOFITS�ª�'§rpfits�ª�©

�Ø��B¦^§��¡�^AIPS£Astronomical Image Processing System¤?nrpfits�ª©

��I�,	SCatlod̂ ��¶,��¡rpfits©��Ø '�'IOFITS�ª�éõ§Ï

drpfits�ª�©��'FITS�ª©��éõ"

£5¤$1difx2fitsòrpfits�ª=��IOFITS�ª§±Bu|^AIPS?1�Yêâ?n"

Uþã6§§·�|^Dell�ªÅé�g*ÿêâ?1
üg�'µ�g´3ÊÏ�

ª£ØméPulsar BinningõU¤e?1¶,�g´3Pulsar Binning�ªeé*ÿêâ?1�

'"zg�'L§Ñ^GNOME System Monitor̂ �éDell�ªÅ�XÚ]¦^�¹?1i

À"3zg�'L§¥§VØCPUz�Ø�¦^ÇÑ399%±þ§¦+Åì��
4GS�§O

�L§¥��¦^1GS�"dgCVN*ÿ�±Y8 h§oP¹êâþ��950 G£3�Õêâo

Ú¤§z?1�g�'I���22 h"¦+DiFX�´$13��VØCPU��ªÅþ§�'¤

I�mÚ*ÿ�m�'=��2.7§��DiFXkX�©p��$��Ç"

·�^VLBI*ÿêâ?n^�AIPSéü«�ªeDiFXé PSR B0329+54��'(J?

1©Û!'�"|^FITLDòêâÖ?AIPS�§Äku�^«|¢J0303+4716!J0304+6821

±9 3C84�Z�^«�¹¶�Xu�� ë� J0347+5557�^«�¹§uyù
Ñk

�~Ð�Z�^«¶��§u�8IPSR B0329+54§uyPulsar Binning�ª'ÊÏ�ªU


����²w�Z�^«"�
Bu'�§·�^AIPS�POSSM?ÖxÑ3ü«ØÓ?n
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ã 3 ÊÏ�ªÚPulsar Binning�ªeCVNU�éPSR B0329+54�p�'Ì
ü«�ªe�p�'ÌþéAuÓ�g*ÿ�Ó�g×£êâ§×£����2 min"Ù¥�93Ìã�ÊÏ�ªe�p�'Ì§

m9nÌã�Pulsar Binning�ªe�p�'Ì"z9gþe�géA&²£KM¤–þ°£SH¤§&²£KM¤–¿°7à£UR¤§þ

°£SH¤–¿°7à£UR¤Ä�é�p�'Ì"3zÌã�þ¡Ü©´��Ý¼ê� �ªÇ£z�IF¤�Cz�¹§e¡Ü©´

��Ý¼ê�ÌÝ�ªÇ£z�IF¤�Cz�¹"

�ªeSÅã�PSR B0329+54Ó�g×££Scan��2 min¤*ÿ�p�'Ì£Xã 3¤«¤"

ã 3¥�!mü9©O´3ÊÏ�'�ªeÚPulsar Binning�ªe&²–þ°§&²–¿°7

à§þ°–¿°7àÄ�é�p�'Ì"3zÌã�þ¡Ü©´��Ý¼ê�� �ªÇ£z

�IF¤Cz�¹§e¡Ü©´��Ý¼ê�ÌÝ�ªÇ£z�IF¤Cz�¹"é'�mü9§

�±�~�Ù/wÑ3Pulsar Binning�ªe���p�'ÌkX�~Ð�� Ú�é²w

�ÌÝCz"ù�ýÏ�Pulsar Binning�ªe*ÿ&D'wÍOr���"ÎÃ¦¯§éu

$6þ�óÀ(�VLBI*ÿ§Pulsar Binning¿Â�\�§$�û½*ÿUÄ¤õ"

3.4 Bonn-DiFXéPSR J1022+1001�EVN*ÿêâ?n

PSR J1022+1001́ ��6þ'�f�Î¦óÀ(£18 cmÅãþ6þ��2.6 mJy§±Ï

��16 ms¤"·����EVNéT�*ÿ318 cmæ^� ë��ª?1§�k9�EVN�
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U�ë�
1��{��*ÿ§êâP¹�Ç�512 Mbit/s§*ÿ�m�4 h"

�
Bu?nEVN�*ÿêâ§�IêÊ�>U©ïÄ¤éDiFX�
�
U?§¡

�Bonn-DiFX"T¤òBonn-DiFXSCud60�!:�k480Ø�8+O�Åþ"8+�¸

e�DiFXSCÚ$1ÓüÅ�¸¿vk��þ��É§Ì�I�)ûÐ¿1�¸��e

¯K"¿1�¸��eÌ��)�!:�m�ÏÕ£��æ^SSH¤!�ä©�XÚ£NFS¤

����
[53]
"Bonn-DiFXæ^fusemk5̂ ��òP¹3^�
�þ�*ÿêâ!1�Mark

5A£½Mark 5B¤ü��/§,�^NFSòMark 5A£½Mark 5B¤�/©�!1�8+O�Å

êâ!:"38+�¸e$1DiFX¤æ^�·-1´µmpirun -np N -machinefile machines.blah

$DiFXROOT/bin/mpifxcorr experiment.input§Ù¥N�mé��§ê§machines.blah�½=


!:$1DiFX"XJ¿1XÚ´dØÓ$�5U�!:�¤§�
�k�/A^p5U�!

:§Ó���du5U$�!:?n�ÝúE¤�$�´¶§̂ r��±ÏL*.threads©

��½z�?nìþ¤mé��§ê8"

¦+PSR J1022+1001�±Ï�~á§6þ�~f§3*ÿÚêâ�'?n�¡Ñ¡��

��]Ô§·��´|^Bonn-DiFX3Pulsar Binning�ªeéTEVN*ÿêâ¤õ?1


êâ�'"éPSR J1022+1001z�×££�3 min¤�*ÿ§Ø=3ü���»U�|¤�Ä

�éþ&ÿ�²w�Z�^«§�3Ü©d����»U�Ú����»U�|¤�Ä�

éþ���²w�Z�^«"

·�À�Effelsberg£EF¤100 mÚJodrell Bank£JB¤76 m!Torun£TR¤32 m§¿°7

à£UR¤25 m!Westerbork£WB§���»93 m¤/¤�Ä�é��L�Ñ3,��×

££�3 min¤���Ý¼êp�'Ì£Xã 4¤«¤"Tãl��m!lþ�e�g´EF–

JB§EF–TR§EF–UR§EF–WBÄ�é�p�'Ì�¹"3zÌã�þ¡Ü©´��Ý¼ê�

� �ªÇ£IF¤Cz§e¡Ü©´��Ý¼ê��Ì�ªÇ£IF¤Cz"lTã�±wÑ§

�'?n��
²w�Z�^«"

4 o(Ú?Ø

óÀ(´�a�~��UN§VLBI®¤�?1óÀ(*ÿïÄ��Ãã��"ÏL

|^SC3�ªÅþ�DiFXéCVN�PSR B0329+54Á*ÿêâ?1�'§y¢ÃØ3ÊÏ

�ª�´3Pulsar Binning�ªe§DiFXÑU
éCVNóÀ(*ÿêâ?1p��'?n§

�Pulsar Binning�ªU
wÍ/JpóÀ(*ÿ�&D'"

3¦^DiFXL§¥§·��uy
DiFX�kL?�ÚUõ�/�"~X§DiFX 1.5¥

�startCalserver3k
64 Linuxö�XÚ¥ØU^|éÄ§�5²��k'©z§uyù

�(´���"�
[54]
"3?1CVNóÀ(*ÿêâ�'�§·�Q}Á
±×£�ü �

©á©��ª§q}Á
dõ�×£��¤�õ©��ª"éu�¹õ�×£���©

�§DiFX�±^|Ö���©�¥1��×£�êâ§�´Ö��Y×£êâ�ØUgÄa

=§I�2gÖ�c¡×£�êââUÏé��Y×£�êâ§ùò�Ñ�~���m"
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ã 4 Pulsar Binning�ªeEVNéPSR J1022+1001�g×££�3 min¤�p�'Ì
þ¡üÌl��m©O´EF£Effelsberg¤–JB£Jodrell Bank¤§EF–TR£Torun¤Ä�é�p�'Ì§e¡üÌ©O´EF–UR£¿°7

à¤§EF–WB£Westerbork¤Ä�é�p�'Ì"3zÌã�þ¡Ü©´��Ý¼ê� �ªÇ£z�IF¤�Cz�¹§e¡Ü©´

��Ý¼ê�ÌÝ�ªÇ£z�IF¤�Cz�¹"

3?nCVNóÀ(*ÿêâ�§·�uyCVN��Õ�*ÿF�©�£log©�¤�

ªÚDiFX?n��ØoN"�
^|�¤�Yêâ?n¥�6þ½I§I�üÕ?�§

SòXÚ§Ý��m�Czllog©�¥ÖÑ¿ÚU�OÃ&E�Ó�\©�©�§,�

^AIPS�ANTAB?ÖÖ�ù
&E¿òÙ©OJ\�FITS©��TYÚGC*ÐL"

I��Ñ�´§dgDiFXU
3�<>MþéùgCVNóÀ(*ÿêâ?1^|�'§

�Ñ��Øõ§́ Ï�dg*ÿêâþ'��§*ÿ�°=k64 MHz§æ^1 bitþz§ê

âP¹�Ç�128 Mbit/s"�
¦CVNU
é�õ�óÀ(¢y¤õ*ÿ§*ÿ�°Úþz°

ÝÑI�?�ÚJp"Ïd§éu±��*ÿêâ?n§p5U�8+O��¸´7Ø��

�"

·�¤õ���EVNéPSR J1022+1001�*ÿ�m"¦+TóÀ(6þ$!±Ïá§�

·�|^$138+O��¸e�Bonn-DiFX3Pulsar Binning�ªe?1
¤õ�êâ�

'"3vkæ^� ë�?1� �O��¹e§éz���=�3 min�×£*ÿêâ§

·�Ø=3ü���»U�|¤�Ä�éuÿ�²w�Z�^«§�3Ü©d����»

U�Ú����»U�¤|¤�Ä�þ&ÿ�²w�Z�^«"3Ø�Ä�ÂÅ(¯Ý�É

��¹e§d50 m�»�U�£��¤Ú40 m�»�U�£&²¤|¤�Ä�é�d100 m

�»U�£EF¤Ú25 m�»£UR½öSH¤|¤�Ä�ékX���Ä�(¯Ý"
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3/n �þ§CVN�Õ'ý�õêEVN�Õ/n�Ý�$§CVN�±é»��

u−10◦�U«?1*ÿ¿�yûÐ�£u§v¤CX"8cCVN�4��ÕÑkSÅã��ÂÅ

¿�Ñ��kMark 5AP¹XÚ"�Ä�óÀ(Ë���ÆÌA:§¦+SÅãªÇÑ� 

p§�´3ù�Åã�±�ék�/;m<óÏÕ&Ò�Z6"XJéóÀ(*ÿ�æ^512

Mbit/s�P¹�Ç!�°�128 MHz!È©�m�3 min§��50 mU�Ú&²40 mU��Ä

��(¯Ý£1σ¤�1.47 mJy£Ù¥��50 mU�XÚ§Ý�65 K§�Ç�0.55
[55]
¶&²40 mU

��XÚ§Ý�80 K§�Ç�0.6
[56]
¤"3®�óÀ(¥�k40õ�óÀ(31400 MHz£LÅ

ã¤6þ�u5 mJyÓ�»�q3−10◦±þ
[57]
"|^CVNéù
óÀ(?1*ÿ�§XJ3ê

â�'L§¥æ^k��Pulsar BinningEâ§�±3��–&²U�¤|¤�Ä�éuÿ�

^«±�y*ÿ¤õÇ"·�éPSR B0329+54�CVN*ÿêâÚPSR J1022+1001�EVN*

ÿêâ�¤õ�'�äN¢��y¢
�:"|^CVN�±°(ÿþù
óÀ(� �Ú

g1�Ý§&ÿ(S0�§ïÄóÀ(Ôn±9Ùüz�"3ï�500 m�»¥¡�>U©"

�º£FAST¤Úþ°65 m�>"�ºò�ÌJp��CVN�(¯Ý§3��±mÐ�õóÀ

(ïÄ�K"d	§��±òüU�£þ°65 m§FAST 500 m§¿°7à25 m¤*ÿÓCVN*

ÿéÜmÐóÀ(ïÄ"

��

a�HwÆ¬JøPSR B0329+54��©CVN*ÿêâ§a�þ°U©�VLBI¥%x�

¬ïÄ
!�©Q!�³!{!�3lMark 5Aü����©*ÿêâ�¡���|±Ú�

Ï§a��IêÊ�>U©ïÄ¤�Ü�Ú�Ï"
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The Progress on Correlating Pulsar VLBI Observation Data with
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Abstract: VLBI is an important tool to perform high angular resolutionobservation on pulsars.

The signal of most of pulsars is a series of very weak radio pulses, which are affected by interstellar

medium and ionosphere heavily. So, some challenges have to be faced and overcame when the

pulsar observations with VLBI are carried out. As lots of progress have been made in the field of

pulsar observation with VLBI and data reduction, more and more VLBI networks take part in pulsar

research and many good results have been achieved. The possibility of successful VLBI observation

can be enhanced by the technique taking pulsar signals out inthe correlation process, which can boot

the signal to noise ratio of the observation. There is a very popular open source Distributed FX-style

Software Correlator–DiFX, which is turned out to be very efficient and flexible. It has an incoherent

de-dispersion module and advanced Pulsar Binning module. So it behaves very well in the correlation

of VLBI observation data of pulsars. DiFX have been successfully installed on our single desktop

computer. The process of installing, debugging running DiFX and the recent progress of correlating

the VLBI pulsar observation data are introduced in this paper. The first time observation data (the

target is PSR B0329+54) with Chinese VLBI networks (CVN) is correlated with DiFXinstalled on

our desktop computer under the normal mode and the pulsar binning mode. By comparison, Pulsar

Binning can boot the signal to noise ratio significantly. Furthermore, the correlation of our EVN

observations of PSR J1022+1001, whose flux is as weak as 2.6 mJy and the period is as short as

16 ms, is done with the Bonn-DiFX on the computer cluster at the Max-Planck Institute for Radio

Astronomy (MPIfR). Finally, the problems we are facing in the process of correlating pulsar VLBI

observation data with DiFX are discussed. Prospects of the pulsar research with CVN are also given

in the end of this paper.

Key words: Pulsar; VLBI; DiFX; Pulsar Binning; CVN


