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1. Seismic Analysis Code

SAC (SeismicAnalysis Code) is a general purposeinteractive program designed for the study of

sequential signals, especially timeseries data. Emphasis hasbeenplaced on analysis tools used by

research seismologistsin the detailed study of seismicevents. Analysis capabiliti es include general

arithmetic operations, Fourier transforms,threespectral estimation techniques, IIR andFIR filtering,

signal stacking, decimation,interpolation, correlation, andseismicphasepicking. SAC alsocontainsan

extensivegraphicscapability. >@?
SAC ACBEDGFIH LawrenceLivermoreNational Laboratory (LLNL) JLKNMPORQCSUTWVYX[ZN\^]_M`badcPedfhghiLjlkCmonqpLr Sds_tYuwvNx[yLzl{L|_}�~��[{C� iL� F=H j zl{ SAC J monIpYr SsRtluwv�]L�_�C� f^gdiE�

2. �G�I���d�[�����
SAC ]�y[���������5����Ab�^\^x��R  ¡£¢[¤wu�¥§¦¨~�©_] n�ª�«�¬ ? AIhV ª x kb®h¯C°C±N²q³]-���U�´�µ]L¶-·dAE¸W¹ºF={ gdi�»¼� �q�U�´�½JP¾l¿ j �¨À i ] f ¾W¿ fPÁ �[{ g[iYjCk () Â j�I�Ã���ÅÄ[ÆRÇ^ÈÊÉq�E]l¾W¿ fRË �PÌRÍYÎ fhghiE�CËLÏ_k  _Ð^{_] SAC �q�5�o�ÑA¼ÒhÓCÔ5xEÕRÖF×H n�ªØ« AbÙCÚ-]oÛ A x��ÜF=H �
Ý bd x (begindevicesxwindows)Þ ]EßR�UA X Window Systemà fEáÃË �hâL  k ]Yã � X Window SystemJ UNIX, Linux ]ähåÊæEç �è� æ È ªWéhêPf_g^ibëÊì�k_í ��xhyNîðï ç ª ÇUñóòwà[x ÞEô ] æbç �o� æ j B5� �
Ý bd sgf (begindevicessgf)í �C�_õRJ Þ ]bßl�Cö�J pP÷ òYS-x-F¼âE  k¼ø â¨î Þ A pP÷ òYS�ùCF�{_ú�ûC  i�k ]�ã �bpC÷òCSN] pWr Vw�èü « J SGF ¡ SAC GraphicFile

» ù×�Ü� SAC ý_þd] binary ] plr VR�èü «ÿ�ËlÏRk
SGF
p[÷ òPSN]bÎ��NJ f001.sgf ]NyU�¼x � f + �´F�� ¯ + .sgf��ù¼�G� Î���x Ë[iY�

Ý qdpoff

qdp J Quick andDirty Plot ]Wã �	��
��� J qdp
j

on x Ë zC{C� i ] fwk5í �ÃA off xÊF{ Ï^ëhË �où���� Ë�� ]wÇ��dü «2j����� ~¼�dH��5A��[�^H �L]^x Ë�iE�
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Ý r (read)

SAC
pLr Vw�Êü « ]Yï_V"!RA�#%$ n x'&�(*)�+ �-, À�. r exampleew.sac

Ë/� ù�� � �10�2] ph÷ òCSÊAEÕ�35x4&�(*)5+6[J r exampleew.sacexamplens.sac exampleud.sac ù� _� .yb� �
Ý w (write)

#4$ n x-&�(7)^©*8WïwV"!wA pw÷ òWS5x Á�� úq  �9, À�. w output.sac
Ë:� ùð� � � alphaÆÇ[ÈÊÉE�PA ø ; { w alphaoutput.alpha ùÑ ^��.WïRV !PJ4<_ò�= n¼f^Ë �?>�@ flÁ[ë � iL�

Ý p (plot)

#	$ n x'&(�)[©�8lï_V�!_A plot   iE� �*�_Ä ªBA:CÜ« SN] « ñ×V ª ¡ED�F pHGh» J 1 I kD5F pHJ � 1 K ¡ single-trace,single-window
» �%0�2 ï_V�! j &(*)dâY��{C� i ù � JML «ñ×V ªBN_ø ú�û�~�� iE�

Ý p1 (plot1)

#B$ n x4&�(*)d©�8Pï^V !_A plot   iY� ���_Ä ª	A�CG« SÃ] « ñ×V ª ¡ODF pHG[» J 052I k D*F pPJ � 0�2 K ¡ multi-trace,multi-window
»µ��0*2 ï_V�! j &�(�)[âL�d{P� i ù � JLRQ�S_àdx 0�2 D�F pYj úbû�~¼� iL�

Ý p2 (plot2)

#B$ n x4&�(*)d©�8Pï^V !_A plot   iY� ���_Ä ª	A�CG« SÃ] « ñ×V ª ¡ODF pHG[» J 052I k D*F p1J J 1 K ¡ multi-trace,single-window
» �90*2 ïwV"! j &�(7)dâE�h{P� i ù � JTLD5F p àdx 0�2�« ñ×V ªRjBUVBWX�lf úbû�~¼� iL�

Ý xlim

x Y ¡Z�5[dJ�6 � Y k fft
� J%\�� 2 Y » ]%] ^[A xlim 0 10

ËX� ù`_-À iL�
Ý fft

#	$ n x'&(�)d©*8PïRV�!_A FFT xdy5î p V n O*a�b_  iL�
Ý pspam(plotspam)

psp J ª�AXC « SÊAlÇ/�[ü «   i �q�U��� � am J amplitude 8 ; A W �^ùI�Ü�ÑÆ[ÇhÈ¨Éb� �ädå J�cBd 2 ßR��8 jPk loglin, linlog, linlin ]PÆ^ÇhÈ¨Éb� f a5e f�[iE�
Ý rmeanf�g

]�� °R±NË�� ]RH5h�#4$ n x%&5(*)[©�8lï_V�! ë�ì?i7j ¡ �7k�l
g » A-mGîon�� �

Ý rtrendf�g
]�� °R±NË�� ]RH5h�#4$ n x%&5(*)[©�8lï_V�! ë�ì�G �N] « ñL�´��A%m�î?nÊ� �

Ý int

#	$ n x'&(�)d©*8PïRV�!_A
fg
  iL�

Ý dif

#	$ n x'&(�)d©*8PïRV�!_AHp
g
  iL�
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Ý lowpassc (lowpasscorner)

c 1.5
Ë�� ù9_-À ì �dH5�qV�=_V�\�� 2 x�y5î k #4$ n x	&(*)d©�8lï^V/!wx"��V�q ª�p çS�!RA ë�;hiE�

Ý highpassc (highpasscorner)

c 1.5
Ë�� ù9_-À ì �dH5�qV�=_V�\�� 2 x�y5î k #4$ n x	&(*)d©�8lï^V/!wx%r^ò*q ª�p çS�!RA ë�;hiE�

Ý bandpassc (bandpasscorners)

c 1.5 7
Ës� ù`_5À ì ��HÃ�qV�=^V7\�� 2 x�y5î k #4$ n x%&(�)[©�8Cï_V !_x'<����tq ªp ç S�!RA ë�;hiE�

Ý sc(systemcommand)

SAC à ë¨ì UNIX ]d���-���½A=�d�_HP��6^J k', ÀB. scls ]Ny5��x sc ] � x[�q�-���½APuû_ R� .dyb� �
�[\^J SAC ]RÂ	vÊ���U��� f J Ë ��w ` F=H4x�v����U��� Ë ] f SAC x f ��� � SAC Â4v f�d�hH ; ��.	y*�N] UNIX ]N�q�Ã����ù-z�{ sc ���U��� A=�Êzl{7| á   i^í ù�x ËdiL�
Ý sgftopsí ��J SAC ]^Â%vÊ�q�5��� f J Ë ��w ` F=H%x5vÊ���U��� fPk SAC } ô Q7~ pYr Vw�¨ü «f[ghi

SGF
p^÷ òPSUA PostScript �^ÍNx'a�b �'����� xwJ sgftopsf001.sgf f001.ps

Ë:� ù  � .dyb� � SAC Â%v f �N�_H ; � . scsgftopsf001.sgf f001.ps ùÑ  iRí ùwù Ë[iY�

3. �����
X Window System]'�*�5x ghiRí ùbAH�*�ÜF={ k �*��a 2 SACAUX A /usr/local/sac/aux xP���F k �I�N�o� sac

f
SAC A �7
   i��   i ùÑ�_\w]dy-�óx ��
 #hü��CV�� Ï y1�_Ç��w��Ç « SAC�j ßR��~×�[{ k SAC ]N�q�Ã��� j u_û��WÓ Ë'��� x Ë[iY�

onaga% setenv SACAUX /usr/local/sac/aux

onaga% sac

SEISMIC ANALYSIS CODE [August 11, 1992 (Version 10.6f)]

Copyright 1992 Regents of the University of California

SAC>

xyz.sac ù¼�G�µï^V�!C] p[÷ òCS j[g zCH ì�kUí �UA�&(�)5(����ÃA�ßC�GF×{�� i xwJ
SAC> bd x

SAC> qdp off

SAC> r xyz.sac

SAC> p

ù½ w�".dyI� � X WindowSystemàhx Þ 1 ]dy-�óxqßP�è~�� ib� Þ S�A pw÷ òYS-x��où� 7�7�5xPJ
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SAC> bd sgf

SAC> p

ùÑ  iRí ù � quit ���Ã��� f �dzlH_© SAC A-�"�Ã~o� k ls
Ë��=f �P��. f001.sgf ù=��� ph÷ òCSj � ì ��{P� iRí ù j5�Cë-iE�5í ] p^÷ òlSÊA sgftops A=�UzP{

onaga% sgftops f001.sgf f001.ps

ùoa*bR ^��. k PostScript Ç n ��! f*�4� �lÓ Ëhph÷ òPSÊA�� i_í ù jRf��hiL�

�
1. SAC �1�7�4  plot (p) ¡o¢7£ ¤¦¥%§`¨-©7ª

ËPÏ^k Q�ü «o« V C�¬slf onaga x login F�{w� i ���Ux%���¨Aqß_��~?� i x_J k¯®
g
]-�_�°	± V�! j X WindowSystem]4�*�Ãx g[i_í ùEAH���GF={ k

mycomp% xhost onaga.eri.u-tokyo.ac.jp

A-| á FI{ ëèì onaga x login   i_í ù � âwH login
�dk ����a 2 DISPLAY A

onaga% setenv DISPLAY mycomp.mydomain.ac.jp:0

ùo�"�C  i_í ù � H58�F k²® �w� °�± V/!P] gdi ��#LòÊ� jdph÷ ò�t æ r VPSÊxdyÃî X Window

System]	q�³¨ü « A-´ ;-µs;PË �èù � xwJ k à7¶-]B·_� f �P���UA�ß_��~?� i^í ù�J f��wË � ��*� j ßR� f"�PË �B��� f � k bdsgf xdy5î Þ S[] ph÷ òPSÊA�� iRí ù�J f�[iE�

4. ¸'¹ º »½¼:¾
1. onaga ] /usr/local/sac/data x g�i SAC ï_V/! ph÷ òPS kob.an A SAC

f &�(�)5( k ALPHApPr V_��ü « ] p^÷ òlSÊA��R� �
2. SAC ¿ V ê4A V�� >@? ]lïRV ! plr VR�èü « x ²   iHA V��

http://www.llnl.gov/sac/SAC Manuals/FileFormatPt1.html AHÀ�ÁNx5F={ k à�¶ p_÷ òWSÃA�&5()d© f FFT A%| á   i C Ç���D�F ê A�� l ��y �
3. à�¶dÇ �7D5F ê A-| á F={ 0Â 10 Hz ]%Ã�Ä ªBA:C « SUA%Å�h�y �
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4. SAC x Ï �^{ fft, plotspamlinlin A4| á FI{	Ã"Ä ª	A�C « SÃ] Þ S5A W��lk PostScript
p[÷

òCSUAb� l F×{ �%� ��y �*�4� ~¼�dH ª	AXCG« S Þ ù¼à7¶N]4Æ*Ç�ùoÈ�É��oy �
�^àd]L�5ÊNx ø �h{_]ÊñPËPV « AHÌ^ã-] « V��µÇ����oüHÍ ¡ Word,LaTeX

Ë:��» A ô �^{BÎ*ÏF k*Ð �5A Ëdi Ðo� PDF
pR÷ òPS5x%a7b´F={ 7 Ñ 31 Òóâ f x koketsu@eri.u-tokyo.ac.jp Ó�Ô4ÕBÖ×%Ø*Ù:Ú�Û1Ü ÖÞÝ�ß9à4á�â�ã�ÝHä:å1æBÕèçRé7ê%ë*ì FFT

×
C Ç"í7î�ïBðXÝ`ñ ×Bò�ó�ô*õö�÷:ø�ù

SAC é ø âHúûü	ý:þÿç Ö × ������� â5ã�ÝPä
�
	���

LawrenceLivermoreNationalLaboratory, http://www.llnl.gov/sac/SAC HomeMain.html (2000).

�����
, http://www-seis.planet.sci.kobe-u.ac.jp/ kakehi/sac/commandlist (1999).
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