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1�Ù FASTV¹

FAST�¡�500��»¥¡�>"�º£Five-hundred-meter Aperture

Spherical Radio Telescope¤§ï�3¥u<¬�ÚIB²�`H²��

¶U�/¥"��¡¥�I�À²106◦51′24.00′′§��25◦39′10.63′′§°

o1110.03�"FAST8ck7@�ÂÅ§CX70 MHz�3 GHzªã"

L 1 FAST�7@�ÂÅ

SÒ ªÇ��£GHz¤ XÚ§Ý£K¤
1 0.07-0.14 1000
2 0.14-0.28 400
3 0.27-1.62 35£LÅã¤
4 0.56-1.12 60
5 1.15-1.72 20
6 1.05-1.45 20£19Åå¤
7 2.00-3.00 25

FAST�LÅãõÅå�ÂÅk19�Åå£ã3¤"

ã 1 19Åå��é �"

FAST���¡´���»300�§�»500��¥)¡"FAST���
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ã 2 19Åå/�"

¡´ÌÄ��¡§*ÿ��ÿ§300��»��Ü©��¡C/��Ô¡§

¤±AT^300���FAST��»O�Åå�5Uëê"FAST�Åå��

�

θ ≡ 1.22
λ

D
= 2.94′

(
λ

21 cm

)
. (1.1)

d{üAÛ'X�±��§3�u26.44Ý�Uº�§��¡C/«��±

/¤����Ô¡"�Uº��L26.44Ý§C/«�Ø´����Ô¡§

��¡§k��Â¡È¬~�§,��¡§XÚ§Ý¬O�§¤±"�º

(¯Ý¬eü"ëêR ≡ Aeff/Tsys�N
"�º�(¯Ý§ù�ëê�ª

ÇÚUº�Cz"

8c§FASTk7@�ÂÅ§CX70 MHz-3 GHzªÇ"Ù¥19ÅåLÅ

ã�ÂÅªÇl1.05 GHz�1.45 GHz"FASTkóÀ(!Ì�!SETI �

A@P¹êâ�ªà"óÀ(ªà�±Jø500 MHz�°£�A�Z��

°400 MHz¤§4 kªÇÏ�§�m©EÇ�±�50 µs!100 µs!200 µs�"

Ì�ªà�±Jø400 MHz�°§64 kÏ�½1 MÏ�§½31.25 MHz§64

kÏ�§�m©EÇ�±�0.1 s!0.5 s ½1 s"SETI ªà�±Jø5 HzªÇ

©EÇ§10 s�m©EÇ"

FAST*ÿØ
¦^U©
?1½I§�¦^�ÂÅXÚ¥�D(
?

1½I"D(
�D(§Ý310 K�m£ã4¤"



ã 3 R ≡ Aeff/Tsys�ªÇÚUº��Cz"

L 2 FAST�ªà

ªà¶¡ ëê`² �5
psr êâæ��m49.152 µs!98.304 µs �ÀÏ�êµ1 k!2 k!4 k!8 k

196.608 µs§%@Ï�ê�4 k
spec(F) 500 MHz�°§Ï�ê�1024 k§ 500 MHz��°êâP¹§±F

ªÇ©EÇ�476.837158203125 Hz IPFITS©�
spec(W+N) Wµ�500 MHz�° °�ÚÄ�Ó�P¹§Ä�%@

Nµ31.25 MHz�° ¥%ªÇ�1420.0 MHz§��±g1��"
Ï�ê64 k ¬P¹±WÚNIP�ü«FITS©�
°ÝªÇ©EÇµ7.62939453125 kHz
Ä�ªÇ©EÇµ476.837158203125 Hz

SETI æ��m10 s§Ï�ê65535 k °(æ��m�10.200547328s
ªÇ©EÇµ7.450580596923828 Hz P¹±FIP�FITS©�

ã 4 ^u½I�D(
�D(§Ý"



1�Ù ~^*ÿ�ª

�Ù0�~^*ÿ�ª"�ª¥©¶�¡)Ò¥´�ª3*ÿXÚ¥

�¶¡§�
�B§S?n§vk��§z�üc1��i1��"

2.1 �l£Tracking¤

3d�ª§"�º�lA½�I�
""�ºÖ�/¥g=�Ý§¿

�õÅå�ÂÅ¬�Ø�|^="

¦^d�ªI�Jø
�J2000{�»²»�"

2.2 ¤£×££Drift¤

3d�ª§"�º�±·�§��A½��§��/¥g=�¤×

£"5¿§×L�»�´�c{��»�"

¦^d�ªI�JøI�×L�
�J2000{�»²»�"

2.3 $Ä¥×££OnTheFlyMapping¤

3d*ÿ�ª§"�º÷»²�½½»��½���5£×£CX�

¬F/�U«"

÷»²�½��×£Ú÷»��½��×£�*ÿ�m�±O�X

e"

÷»²×£�m = ×£�m+=��m

= ü^�m××£^ê+üg=��m×=�gê

=
(å»�−m©»�

×£�Ý
× int

(
(å»²−m©»²

×£m�
+ 1

)
+üg=��m× int

(
(å»²−m©»²

×£m�

)



2.4 
þ
	£OnOff¤

÷»�×£�m = ×£�m+=��m

= ü^�m××£^ê+üg=��m×=�gê

=
(å»²−m©»²

×£�Ý
× int

(
(å»�−m©»�

×£m�
+ 1

)
+üg=��m× int

(
(å»�−m©»�

×£m�

)
÷»²�½��×£�Ý�5-30′′/s§÷»��½���×£�Ý�5-

15′′/s"×£m��u0�©§%@�1�©"

¦^d�ªI�Jø×£«��»²��Ú»���"

2.4 
þ
	£OnOff¤

�Kþ§�±ÏL©O�l
þ£ON¤:Ú
	£OFF¤:§¢y


þ
	*ÿ"�´§ù�Ã{�yON:ÚOFF:¯���"ù��ªÒ´

�
¢ym��u1Ý�ON:ÚOFF:�m�¯���
é"�º��?

1
AÏ`z"

o*ÿ�m�üg�l�m!���m9Ì�gêk'"

o*ÿ�m = (üg�l�m× 2 +���m× 2)

×Ì�gê−m

���m�ON:ÚOFF:m�k'"m�20�©±S§���m

�30¦§m�20�©�1Ý§���m�1©¨"

d�ªI��ÑON:ÚOFF:�»²»�"

2.5 ¯ì£SnapShot¤

õÅå�ÂÅ���ü�Åå�mk��Åå�m�§�
W÷ù


�Y§�±ÏL*ÿo��� �¢yÃ¿CX"ù��ª�O�ëY�

lùo��� �"�'ogüÕ��l§ á
 �����m"ù�

�ªÌ�^uÕ�¡óÀ(|¢§¤±o� �3Õ��IO�"

d�ªI�Jø1�� ��»²»�"og�l*ÿ� �£Õ�

�I¤©O�

 �1µ^rJø�»²»�=z��Õ²l1Õ�b1"
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 �2µl2 = l1 − d
2 ; b2 = b1;

 �3µl3 = l2 − d
2 cos π3 ; b3 = b2 − d

2 sin π
3 ;

 �4µl4 = l3 + d
2 ; b4 = b3;

Ù¥d´��ü�Åå¥%�ål§=ü�Åå°Ý"

2.6 g½Â£Custom¤

<ó?�?¿�:;,©�§�\��XÚ*ÿ"

^rIJøz100ms�#�g�!�¹?�VÑF!� �!:��

�txt©�"



1nÙ *ÿëê��

3.1 êiªàëê

êiªà�ëê`²Xeµ

a. êiªàÀ�µpsr/spec/SETI¶

b. óÀ(ªàÀ�: 1k/2k/4k/8k¶

c. Ì�ªàÀ�µspec(F)/spec(W+N)¶

d. æ��m£sampling time¤À�µ

psr(1k): 49.152 µs!98.304 µs!196.608 µs¶

psr(2k): 49.152 µs!98.304 µs!196.608 µs¶

psr(4k): 49.152 µs!98.304 µs!196.608 µs¶

psr(8k): 98.304 µs!196.608 µs¶

spec: 0.1 s!0.5 s!1 s§

5µ0.1 s!0.5 s!1s°(�m©O�0.100663296 s!0.50331648 s!1.00663296

s"

e. rfgain : ê�=���ª&Òëê§��µ−11.5 dB�+20 dB§+�

L��§−�LP~"Tëê��ë�Xe§LÅã6þ�u1 Jy,óÀ(

*ÿ!Ì�*ÿ!¤£ÑUrfgain=15dB¶31 Jy�10 Jy,rfgain=9 dB;311

Jy�15 Jy,rfgain=8 dB;316 Jy�30 Jy ��^rfgain=¯dB"

f. dgain µóÀ(ªà8 bit êâ&ÒN�ëê§=N�óÀ(êâ&

Ò"

óÀ(1 kªàµ3C
§æ��m49.152 µs§��Àdgain=200¶æ�

�m98.304 µs§��Àdgain=180¶æ��m196.608 µs§��Àdgain=150"

óÀ(*ÿ§ÑU*ÿ§æ��m49.152 µs, XJD(+rÝ�high§

Àdgain=200¶rÝ�low§Àdgain=230¶ÃD(+§Àdgain=250"æ�

�m98.304 µs§XJD(+rÝ�high§Àdgain=150¶D(rÝ�low§

Àdgain=160¶ÃD(+§Àdgain=180"æ��m196.608 µs§XJD

(+rÝ�high§Àdgain=100¶rÝ�low§Àdgain=110¶ÃD(+§

Àdgain=120"
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óÀ(2kªàµ3C 
§æ��m49.152 µs§��Àdgain=200¶æ�

�m98.304 µs§��Àdgain=190¶æ��m196.608 µs§��Àdgain=180"

óÀ(*ÿ!ÑU*ÿ§æ��m49.152 µs§XJD(+rÝ�high§

Àdgain=350¶rÝ�low§Àdgain=360¶ÃD(+§dgain=380"æ��

m98.304 µs§XJD(+rÝ�high§Àdgain=230¶rÝ�low§Àdgain=250¶

ÃD(+§Àdgain=280"æ��m196.608 µs§XJD(+rÝ�high§

Àdgain¸170¶rÝ�low§Àdgain=190¶ÃD(+§dgain=200"

óÀ(4k ªàµ3C
§æ��m49.152 µs§��Àdgain=300¶æ�

�m98.304 µs§��Àdgain=250¶æ��m196.608 µs§��Àdgain=200"

óÀ(*ÿ!ÑU*ÿ§æ��m49.152 µs§XJD(+rÝ�high§

Àdgain=400¶rÝ�low§Àdgain=500¶ÃD(+dgain=600"æ��

m98.304 µs,XJD(+rÝ�high§Àdgain=350¶rÝ�low§Àdgain=400¶

ÃD(+§Àdgain=450"æ��m196.608 µs§XJD(+rÝ�high§

Àdgain=300¶rÝ�low§Àdgain=320¶ÃD(+dgain=350"

óÀ(8k ªàµ3C 
§æ��m98.304 µs§��Àdgain=400¶

æ��m196.608 µs§��Àdgain=300"óÀ(*ÿ§ÑU*ÿ§æ

��m98.304 µs§XJD(+rÝ�high§Àdgain=750¶rÝ�low§

Àdgain=780¶ÃD(+dgain=800"æ��m196.608 µs, XJD(+rÝ

�high§Àdgain=600¶rÝ�low§dgain=650¶ÃD(+dgain=700"

g.  �À�: óÀ(ªà§%@�2´ �,�À4´¶Ì�ªà§%@

�4´§Ø�À¶SETI%@�4´§Ø�À"

3.2 D(+ëê

D(+�ªµ

ONµ���mD(+

OFF: '4D(+

MODULATEµD(+Uì±ÏgÄm'

D(+rÝµ

highµ10 k

lowµ1 k

±Ï��ëêµ

delayµD(+Ð©� ê�

ONµD(+m�ê�

OFFµD(+'�ê�



3.2 D(+ëê

OFF!ON!delay�Ãþj�ê§ùn�ëêéA�ê�¦±4 ns§�

���D(+�OFF!ON!delay�m§D(+5\��mS��

delay→ON→OFF→ON→OFF
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4.1 FASTêâ�¦^^�

�¦^FAST*ÿêâ>��Ø©Ak��§äN�¦Xeµ

��µ/�ó�3FAST£500��»¥¡�>"�º¤êâÄ:þ�

¤"FAST´d¥I�Æ�I[U©�$1Ú+n�I[��ÆC�"0

Acknowledgementµ/This work made use of the data from FAST

(Five-hundred-meter Aperture Spherical radio Telescope). FAST is a Chi-

nese national mega-science facility, operated by National Astronomical Ob-

servatories, Chinese Academy of Sciences.0

¤k¦^FASTêâ�^ruL�Ø©§e�Ú^d��§2g�

�FAST*ÿ��UÉ�K�"

d	§·��ïÆÚ^£ãFASTuÐ{§�A�©Ù"

1¤Nan, R. 2006, Science China: Physics, Mechanics and Astronomy,

49, 129. doi:10.1007/s11433-006-0129-9

2¤Jiang, P., Yue, Y., Gan, H., et al. 2019, Science China: Physics,

Mechanics, and Astronomy, 62, 959502.doi:10.1007/s11433-018-9376-1

3¤Jiang, P., Tang, N.-Y., Hou, L.-G., et al. 2020, Research in Astron-

omy and Astrophysics, 20, 064. doi:10.1088/1674-4527/20/5/64

4¤Qian, L., Yao, R., Sun, J., et al. 2020, The Innovation, 1, 100053.

doi:10.1016/j.xinn.2020.100053

4.2 êâ�; �

FAST"�º*ÿêâ�;3FASTêâ¥%�;ÚO�8+¥"*ÿ

�¤��§êâ¬Uì�8?Ò£PID¤�;38+/data318¹e"^r

�±��FASTêâ¥%8+âr§¦^FASTêâ¥%8+]
�¯Ú?

nêâ£Â¤¦^§XÛ¼�8+âr�ë�1�^¶AOJ2µl¥I

S/±	��ä�¯FASTêâ¥%§�äë��þ�U��¤§��±é



4.3 ¼�½��FASTêâ¥%8+âr

XFASTêâ¥%ògC�8�êâ���Ù¦/�?n"^r��âgC

�¢S�¹?1ÀJ"

4.3 ¼�½��FASTêâ¥%8+âr

FASTêâ¥%8+æ^Â¤ÑÖ§^r3��¦^�§I3¥�

�¤ì����+nXÚ¥ý�FASTêâ¥%O�Ú�;8+]
§

¿�I[U©�¤?¥%\¾�÷�Æ¿ýG¤^£�éXo�P

�(linan@nao.cas.cn)ö�¤¤"�Æ\¾�§FASTêâ¥%¬��÷<

ïáÑ]âr§¿�â�ÆSNMï^râr!©��;ÚO�]
±9

�����"

e�÷<I�O\�Æ¥��¹�^râr§IW�5FASTêâ¥%

^râr��L6§"1ÏL�§dFASTêâ¥%ó�<
Mï#O^r

âr!©��;ÚO�]
±9��^r��"e�÷<��íØ�Æ¥

�¹�^râr§IW�5FASTêâ¥%^rârÊ�¦^��L6""

1ÏL�§dFASTêâ¥%íØT^râr"

e�÷<3¦^L§¥uy�Æ¥�½�]
®ØU÷vI¦§I�

C�]
��§IW�5FASTêâ¥%]
C���L6""1ÏL�§

dFASTêâ¥%­#���;ÚO�]
§¿Uì#�]
���ªO

¤§����§e�)�"

4.4 ¼�êâ��

éu®²5þêâ¥%8+âr�^r§FASTêâ¥%ò¤k�ê

âUì�8?Ò(PID) �;,êâ��3/data31/PID 8¹e"�8KI<

£PI¤�gÄD�T�8êâ�Ö���§eÙ¦ë�öI��Ó?nT

�8êâ§IW�5FASTêâÇ�¦^��L6§²PI\iÓ¿�§dê

â¥%D�ÙÖ�êâ��"¤k5þ^r�k�¯gC�8½´®Ç�

�8êâ���§vk�¯Ù¦�8êâ���"FAST®²é	úm�ê

â��3/data31/releaseData 8¹e§¤k?\8+�^ré®úmº�

�êâä�Ö���§ØI�2��Ç�"

4.5 êâ��

XØI�¦^FASTêâ¥%]
§I�r*ÿêâ���Ù¦/�

?n§�úmº��êâIW�5FASTêâé	DÑ��L-�úmê
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â6§�8KI<\i��§×£�"�êâ¥%§ÏL"Ø��§êâ

¥%¬Ï�s��êâ"®úmº��êâIW�5FASTêâé	DÑ�

�L-úmêâ6§×£�"�êâ¥%§ÏL"Ø��§êâ¥%¬Ï�

s��êâ"

Xg�M�5FASTy|§�JcéXFASTy|�ú¿"á¢ 

�!�ý�¯K"��y|��§��ÅFASTy|+n�Ý§B�?

\FAST"�ºy|Úo�¿���
/�ó�<
B�?\0�|¤§ä

N�¹�ë�FASTy|)¹�H"XÏLeMM���ª��êâ§�J

cue�w�FASTêâ¥%§êâ¥%¬�"�s�#�eM/�ÚéX

�ª§X�w�Òg1eMM��FASTy|§FASTy|�ÆáÂ"



1ÊÙ êâ¦^

5.1 êâ�ª

��þ§óÀ(êâÚªÌêâÑ´ªÌ��mS�"ØÓ�´§

duóÀ(æ��má§¤±Ø^ª��#�IÚ"�ºG���êâ

£meta data¤§¤±óÀ(êâzeZ£Ï~1024�¤æ�£ªÌ¤é

A�1§�#�g�êâ"�'�e§ªÌêâæ��m��§z�æ�

£ªÌ¤éA�1§�#�g�êâ"

8c§óÀ(êâÚÌ�êâÞ©�¥Ñ�P¹
Ü©�êâ"

Ù¥óÀ(êâÞ©�¥kêâP¹m©�MJD£UTCFÏ§Cþ¶

�STT IMJD¤!êâP¹m©��m£UTC 00h���¦ê§Cþ¶

�STT SMJD¤!êâP¹m©�m� £þ£Cþ¶�STT OFFS¤"

êâP¹m©�°(MJD£UTC¤�

MJD = STT IMJD +
STT SMJD + STT OFFS

24× 3600
. (5.1)

d	�P¹
Úêâ��k'�êâ§�)êâ�1ê£NAXIS2¤! �

ê£NPOL¤!æ��m£TBIN¤!Ï�ê£NCHAN¤!z1�ªÌê

£NSBLK¤!�êâ�ê|�/G£TDIM17¤"

ªÌêâP¹
êâ�1ê£NAXIS2¤!Ï�ê£TTYPE13§5

¿§ù´��ê|§z�1�Ñ
��Ï�ê¤!1��Ï��¥%ªÇ

£FREQ§5¿§ù´��ê|§z�1�Ñ
��¥%ªÇ¤!�êâ�

ê|�/G£TDIM21¤"

5.2 êâ¦^

óÀ(êâÚªÌêâÑvk�\�êâ£Ä�*ÿ&E§X
��

I�¤"¤±¦^�I��â"
 �©�£�; �µ/data31/KY¤?

Uêâ©�¥��êâ"
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Ød�	§ªÌêâ�I��õÊVU�§rÕ%ë�X*ÿ�ªÇ

=����X�%ë�X�ªÇ"duóÀ(?n^�p�¹
ù�õ

U§¤±óÀ(êâÃI?�"

óÀ(êâÚªÌêâ¥�rÝÑ´vk½I�Öê§I�^D(+

5\½IO
I½ý¢�6þ�"
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·kéõ{�`§ATéXXº

\Îêâ�'¯K§�éXFASTêâ¥%µfastdc@nao.cas.cn

\Î�8��!µ"�'¯K§�éXµfast-proposal-support@nao.cas.cn

\Î*ÿ�mSü�'¯K§�éXFAST*ÿOy|µfastobs@nao.cas.cn

^r�"¿�½ïÆ§�éXFAST^r�
¬µfast-uc@bao.ac.cn

·XÛ?1*ÿ§I��FASTy|oº

*ÿ��¼1§��*ÿ�m�"�¦¯�*ÿ<
��éX(fastobs@nao.cas.cn)§

¿3FAST�Õ(fast.nao.cas.cn)J�*ÿOy"XJkAÏ�¦§��5§

¿éX*ÿ<
?1`²"

ØI��FASTy|?1*ÿ"

·�±ö�"�ºoº

Ø�±"

*ÿ�¤�XÛ¼�êâº

ë�c¡Ù!5êâ¼�6"{ü5`§du�ä��§�¦^M�

��êâ"

·3Ø©pATNo��º

a�\�U��ù�:"ë�5êâ¼�61��!"

Ø
c¡�Ñ�*ÿ�ª§�k�o*ÿ�ªº
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FASTkéõ�â^rI¦mu��¯*ÿ�ª§vk3�Ãþ�Ñ"
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