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EEAN AN

openr: SEEHEEEE: free lun,unit

readf:

EIEN]E. [Prompt.] Unit, Va fon ..., Var,

Heywords: [, AM _FPM=[stnng. sinng]] [. DAYS _OF WEEK=sinng amay{/ names}] [, EFEOEMAT=value]
[. MONTHS=stnng amay{12 names}] [. F'F'.I._.Ir.lF'T—Ji!’r"ng]

reads:

SEWE, input, Var,, ., Var, [, AM_PM=[string, string]] [, DAYS_OF_WEEK=string_array{7 names}]
[, FORMAT=value] [, MONTHS=string_amay{12 names}

Hith&

i [T =it = SIS String |, Pattem] [ COUNT=variable . ESCAPE=string | . /REGEX [./FOLD, CASE]]
SIRRS] OJ LI | /EXTRACT |, LENGTH=variable] [, /PRESERVE_NULL] )

Strm Id : Result = YIS Expression, First_ Character [, Length] [, /REVERSE_OFFSET])

Strl e n : Result = EJIZINENExpression)




2083/18728/1215
2883/11/782/,1185
20083 /11780472225
2003 /11721/72355
2883/127082/1585
200487848/11/1135
2004787725 /1855
2004/89/713/72185
2004/89/719/1925
2804/11701/78655
20048711/787/71918
28085781 /716/08218
2805785 /14/8525
2005707 714708245
2085787727 /2388
2085/88/722/720408
2086/12/713/8318
2011/83708/78185
2011/783721/1958
2011/78972372255
2012/ /72378538
2012/ 727/1985
2012/83/7087 /78518
2012783713 /71818
2012/7085/717/78218
2012785727 /78535
2012/786/16/1955
2012787707 /78488
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2012/07 72371545

28083/18729/78615
28083/11/7083 78815
2883/11/785/7086088
2003/11722/78238
28083/12/782/1738
20047848/ 11/1845
2004/07 72672258
2004/89/7147 08805
2004/89/720/0188
2084/11/701 /8885
2004/11/788/9115
28085/81/717/1758
28085/085/715/708248
2005/87 /71570345
2005/87729/1715
2005/88723 /10845
2006/1271378925
2011/83/7088/08008
2011/83722/8135
2011/789726/1155
2M12/01728/1538
2012/01728/708205
2012/83788/1115
2012/83788/1115
20127085717 /70038
2012785727 /1845
2012/86/716/2028
212/ 07 70778745
2M12/87 71272225
212787 /7/18/8688
2M12/87 72372145

29588
1578
353
13

86

35
2886
273
=¥

63

2083/18/728/71854
2083/11/782/78954
2083/11/78471954
2003/11721/80826
2083/12/702/1738
20047 084711/708438
2004707 725/1538
2004/089/712/08036
2004/ 09/19/72224
2004/11/781/8686
2004/11/787 /1786
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CDF(Common Data Format):

What is Common Data Format (CDF)?

e Self-describing data format for the storage of scalar and multidimensional data in a platform- and discipline-independent way

Scientific data management package (CDF Library) allows application developers to manage these data arrays

Transparent access to data and meta-data through Application Programming Interfaces (APIs)

Built-in support for data compression (gZip, RLE, Huffman) and automatic data uncompression, and checksum
Large file support (> 2G-bytes)

CDF library includes a suite of tools that allow users to manipulate CDF files

Provide read/write interfaces for C, FORTRAN, Java, Perl, C#/Visual Basic, IDL, MATLAB (and user-supplied software, e.g., Python,
Sybase, mySQL)

http://cdt.gsfc.nasa.gov



ISEENCDFI %

(FFHCDAWEBZFH,
Website: http://cdf.gsfc.nasa.gov/html/cdf patch_for_idl.nhtml

JI[1ES S
IDL> @compile_cdaweb

Ale,

FEHHmS:
read mycdf:
E1TAT

npstr=read mycdf( np fitsname’)

- IDL> npstr= read ~mycdf('Np', 'wi kO swe 2&14&123 v02.cdf' )
read myCDF took 0.0000000 seconds to generate VVs.
DL> help,npstr,/str
** Structure <e54c68>, 2 tags, length=13112, data length=13100, refs=1:
NP STRUCT -> <Anonymous> Array[1]
EPOCH STRUCT -> <Anonymous> Array[1]

DL> help,npstr.np.dat,/str
Expression= FLOAT = Array[870]




IDL> help,datastr.np,/str

IDL> datastr=read mycdf (' ** Structure <e4al38>, 47 tags, length=4808, data length=4800, refs=2:

read myCDF took 9.5367¢ VARNAME STRING  ‘Np' _
- TITLE STRING 'WIND= Solar Wind Parameters'
IDL> help,datastr,/str PROJECT STRING 'ISTP>International Solar-Terrestrial Physics'
**# Structure <=dde5c8>, 30 DISCIPLINE STRING 'Space Physics>Interplanetary Studies'
EPOCH STRUCT EggE%E%EE g&mg 'g&gﬂ;ﬂ%nd I'll{{ntgr‘Elane-t.?:r'yrtF'lasma Laboratory'
' =Solar Win Xxperiment’
DELTA TIME STRUCT  pata TvpE STRING  'K@>Key Pa rameter
TEXT STRING A [27]
EI{IT'EI'_'PI'?aE §$EHE1 MODS STRING AEE:;[E]
— ADID REF STRING 'NSSD0138'
LABEL TIME STRUCT  LOGICAL FILE ID STRING 'WI KO SWE 20140123 V02
EORMAT TIME STRUCT  LOGICAL_SOURCE STRING 'WI_ KO SWE'
— LOGICAL SOURCE DESCRIPTION
GAP_FLAG STRUCT B ~ STRING 'Wind Solar Wind Experiment, Key Parameters'
MODE STRUCT  PI NAME STRING 'K. Ogilvie'
PI AFFILIATION STRING 'NASA GSFC'
SC_POS_GSE STRUCT MISSION GROUP  STRING '‘Wind'
LABEL POS GSE  STRUCT  INSTRUMENT TYPE STRING  'Plasma and Solar Wind'
TEXT SUPPLEMENT 1
R0 S gy ST TR,
_ _ GENERATION PROGRAM
SC POS R STRUCT STRING 'WIND_SWE_KP'
DQF STRUCT INPUT FILE STRING Array[12] .
FIELDNAM STRING 'Proton d ty"
QF _V STRUCT  yaL1pmIn FLOAT 0. 00000
F VTH STRUCT  VALIDMAX FLOAT 1000. 00
SF_MF‘ STRUCT  SCALEMIN FLOAT 0.00000
— SCALEMAX FLOAT 200.000
QF AsP STRUCT  LaBLAXIS STRING '‘Ton N'
V GSE STRUCT  UNITS STRING #/cc
(ABEL v GSE  STRUCT joeTel  sme [
V GS5M STRUCT  FORMAT STRING f7.1"
LABEL V GSM STRUCT  FORM_PTR STRING .
V_GSE P STRUCT s o0 e
LABEL V POLAR STRUCT Eé éé:ﬁLﬂ g#gﬂﬁ él : ﬂﬁﬂﬁ-ﬂeﬁl
UNIT POLAR STRUCT - \Epoch’
— DEPEND 1 STRING e
THERMAL SPD STRUCT  pIct Key STRING 'density=proton’
NP STRUCT CATDESC STRING 'Solar Wind Proton Number Density, scalar'
DELTA PLUS VAR STRING e
ALPHA PERCENT STRUCT DELTA MINUS VAR STRING o
CARTESIAN STRUCT  AvG TYPE STRING L
DISPLAY TYPE STRING 't ies'
POLAR STRUCT VAR _NOTES STRING TIEBEIRES
DIM SIZES LONG 0
CDFTYPE STRING 'CDF_REAL4'
CDFRECVARY STRING 'VARY '
DAT FLOAT Arrav(8701



BIEXI CDF3 4R FisEENE R

}TFFCDFX {4 : id=CDF open(filename) IDL> id=cdf open('wi k0 swe 20140101 vOl.cdf')
i1y EDL} help,id, /str
B1FECDFXESE.: info=cdf inquire(id)

D LONG = 17138664

NDIMS The longword integer specifying the number of dimensions in the rVariables in the current CDF.

A string describing the decoding type set in the CDF file, such as MAC_DECODING' or

DECODING "ALPHAVMSD_ENCODING'.

IDL> info=cdf inquire(id)
IDL> help,info,/str
** Structure <dbclb8=, 9 tags, length=80, data length=72, refs=1:
MAJORITY NDIMS LONG 1
DECODING STRING "HOST DECODING'
ENCODING STRING "NETWORK ENCODING'
MAXREC MAJORITY STRING 'COL_MAJOR'

ENCODING

MAXREC LONG ~ 857
VARG NVARS LONG 30
NZVARS LONG 0
NZVARS NATTS LONG 42
DIM LONG

A Tongword integer specitying the number of a e number returnec
NATTS this field includes both global and variable attributes. You can use the GET_NUMATTR keyword to
theCDF CONTROL routine to determine the number of each.

A vector where each element contains the corresponding dimension size for the rVariables in the
current CDF. For O-dimensional CDF's, this argument contains a single element (a zero).



evernote-html-snippet://CDF_CONTROL.html

name=CDF_VARINQ(I,2,/ZVARIABLE)

IDL= name=cdf varing(id, 1)
IDL= help,name

IS_ZVAR NAME STRUCT = -> <Anonymous> Array[1]
IDL> help,name,/str
NAME ** Structure <d760d8>, 6 tags, length=72, data length=55, refs=1:
IS ZVAR INT 0
DATATYPE NAME STRING ‘Delta time'’
DATATYPE STRING "CDF _REALS'
NUMELEM LONG 1
RECVAR STRING "VARY'
NUMELEM DIMVAR BYTE Array[1]
IDL>= name=cdf varing(id,2)
IDL> help,name,/str
RECVAR ** Structure <e5c¢558>, 6 tags, length=72, data length=55, refs=1:
IS ZVAR INT ¢
NAME STRING ‘Time PB5'
DATATYPE STRING "CDF_INT4'
DIMVAR NUMELEM e 1
RECVAR STRING "VARY '
DIMVAR BYTE Array[1]

IDL> name=cdf wvarinqg(id,6)
IDL> help,name, /str
** Structure <edab@8=, 6 tags, length=72, data length=55, refs=1:

IS ZVAR INT 0
NAME STRING "GAP FLAG'
DATATYPE STRING "CDF_INT4'
NUMELEM LONG 1
RECVAR STRING "VARY'

DIMVAR BYTE Array[1



EEENEE:
cdf varget, id, 'epoch', epoch, rec_count=info.MAXREC

IDL} cdf varget, 1d Epnch',epnch rec count=info.maxrec
IDL> help,epoch

| ] — » =
e L - - o . _

IDL> cdf varget,id, 'Np',np,rec count=info.maxrec

~ |IDL> help,np o
NP __FLOAT = Array[3, 87] |

IDL> cdf varget,id, "tp',np,rec count=info.maxrec
% CDF VARGET: Cannot find variable: tp.
% CDF VARGET: CDF file error. BAD VAR NUM: Illegal variable number specified.

s Execution halted at: $MAINS




FITS3 {4

FITS: Flexible Image Transport System

What is FITS?

The standard data format used in astronomy
Stands for 'Flexible Image Transport System'
Endorsed by NASA and the International Astronomical Union

Much more than just another image format (such as JPEG or GIF)
Used for the transport, analysis, and archival storage of scientific data sets
o Multi-dimensional arrays: 1D spectra, 2D images, 3D+ data cubes
o Tables containing rows and columns of information
o Header keywords provide descriptive information about the data
See also the descriptions on the Wikipedia and Library of Congress Web sites.

http://fits.gsfc.nasa.gov



AN FI TS

{FASolar softwaref2H,
Website:

\BRER: readfits

RELDFITS({ Filename,/Fileunit, [ Header, heap, /NOSCALE,
MNSLICE=, /SILENT , STARTROW =, NUMROW = , HEBUFFEER=,

fCHECESUM, /COMPRESS5, /FPACE, /No Unsigned,

EATEN NOC=,

NaNVALUE

= MRDFITS | FilEHaEEIFilEnﬁit,[EEEEH_HDIEEEEH name,

JFSCLLE , /DSCLLE , /UNSIGNED,
HLIHJ—“T1=11[h,1], /USE_COLNUM,
/NC TDIM, ROWS = [a,b,...], $
/POINTER VAR, /FIXED v EXTNUM=

RANGE=[a,b], COLUMNS TR ERROR ACTION==x,
CEHPRE55=:ump_pIug, tatus, /VERSION |

SSWHHESBIEZ: doc_library & xdoc



http://www.lmsal.com/solarsoft/sswdoc/sswdoc_jtop.html

IDL> xdoc, 'secchi_images’

secchi_images.pro — O X
iy

}lru secchi_images,start dt.end dt.sc.instrument,wavelength,database=database outmode=outmode ,diff=di

.+

:Purpose Generatefshow SECCHI images

JInput

; start dt  Start date & time, usually in YYYY/MM/DD HH:MM:35 fonmat
; end dt End date & time, usually in YYYY/MM/DD HH:MM: 535 format

: SC alb

: instrument euvi |corl |corZ | hi 1 | hi 2

; wavelength 304|171 | 195 | 284

:Output Images or mvi movie

skeywords
; outmode 0 - mvi movie; 1 - JPEG images
 diff Time difference {in minutes) between two fits, which are used in generating a
difference image; set 0 for direct images; 1 for running difference images regardless
of time difference
: brange Two-element array, used to specity the minimum and maximum wvalues for rescaling images

: color Use color or not

; isize The size of images
; outpath  The path used to store output images

:Calls find_secchi_fits, ymds2datearray, mk_euvi, mk_corl, mk_corZ, mk_hil, mk_hiZ, make_mvi

:History
; 2006-11-06 Created by Yuming Wang (ymwangizusic.edu.cn)

Go To: Linel I Tt::pl Bntt:::ml
Findl I: Case -l =ensitive
Cursor Position: line I: colunn I:

Dismiss
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“

AT A

* set plot,iIRFAE  EFHANKENAE: win, x, ps
f51: set plot,'ps’

Id.nameX BT R3S

IDL> print, 'd. name

WIN

kadeicoi i IREYIBFEREENEN
B _E'J%’kﬂl

decomposed=0|1 & B MEN I8 AR BE2MUERE

_I—/

\\\

|

retain=0|1|2 XEFDFHERTIV, &‘—"uﬁua DB m%%)szpJ,rﬁ
BEMD. OFXSAFD, 1ZT-HARSD, 2%=~HIDLFD. (
win,X)

* close /close file X[Z34 (ps)




- dname=!d.name: FERFHUFISE
set plot,'ps’




Portrait Mode Landscape Mode

> |

X Offset

What you expect. What you might get!

Set Plot, ‘PS’
Device, XSize=xs, YSize=ys, XOffset=xoff, YOffset=yoff, /Landscape



BOES

1. BORYEN
window[, B AZR5|E&][,retain=0|1|2]
[ title="FRNT="][,xsize=xsize][,ysize=ysize]
[, Xpos=xpos][,ypos=ypos]|,/free][,/pixmap]
S _L_/\:.I:EI/L—J =MHHEO
& Z5 |2 & IDLA LARTFRASFI 1281 &,
ISias F'_JLJJEZ‘“_?;?;\?l 31, ,\l:fé%\:'ﬁ%bu

S¥freeiE7, i—L’mu = EIEI’J,%'Q@ e
Id WI n d OW |:|:|

= TR Ty B e T
.": ~.':""'l(-i' S TV i

= B .' r 7 DR . A . /A .',v
-'T;"”-C, ?,‘.: 1 /—1I !L.'s‘c:
e M - . ! & B = & [ =



IDL> help, 'd, /fstr

¥ Structure 'DEVICE, 17 tags, length=84, data length=24:
NAME S TRING TWIN
X 5IZE LONG 40
T olZE LONG bl
2 VeIZE LONG a0
¥ VoIlzZE LONG hld
£ CH LIZE LONG fi
¥ CH 51ZE LONG 14
£ Px CM FLOAT 47, anisd
¥ PX CM FLOAT 47, ab2d
N COLORS LONG 16777210
TABLE SIZE LONG 206
FILL DIST LONG |
W TN DOW LONG -1
UNIT LONG )
FLAGS LONG a48124
ORIGIN LONG Array[2]
Z00M LONG Arrav[2]




B f'\l

=5|5]

2.Wwset|, &
EEOEs I ZEEENENIRENZBIE
f5: wset,0
3. erase[, E =B E][,color-EREBXZE
(FRS SR EIREHAE EEIEANNS
f5: erase
erase,255
4. wshow|[, 5575 |Z=][,0|1][,/iconic]
EREORS | TRIEEE BBz E O BT &A)
= WShOW/\E\'_}/J\ EEE , FAEZEOIR /I
f5:  wshow,1
5.wdelete[, &Z5 |
MERE RS ‘—JEEZ'IE’J?’J' , FHREERT SHINEF

f5]: wdelete,0

A—L|7‘=|

BI=




1o}k A=

IDL> help, !'p, fatr
¥ Structure 'FLT, 22 tags, length=2596, data lengsth=Z85:

BACKGROUND LONG 0
CHARSIZE FLOAT 0. 000000

CHARTHICK FLOAT 0. 000000

CLIF LONG Arrav [6]

COLOR LONG 16777215

FONT LONG -1

LINESTYLE LONG 0 |p multirol: EKT@*ﬁL/LHUEIJWQ
MULTI LONG Array[5] —) - St e

NOCLIP LONG 0 11 4

NOERASE LONG 0 Ip.multif1]: = 1TRRAY iﬁ

NSUM LONG 0 | ‘rnl. A =

POSITION FLOAT Array[4] p.multi .2. > = U ”J\EI/J 3?&

PSYH LONG 0 | ‘rog -

REGION FLOAT Array[4] 'P.multi _3_ . ZJ’:TI“] '/J\Ellj sz&
SUBTITLE STRING 77 ‘rai-

SYMSIZE FLOAT 0. 000000 !p-mu { .4. L= Ell:” ‘Jﬁ}_%

T DOUBLE Arrav[4, 4]

T3D LONG 0
THICK FLOAT 0. 000000
TITLE S TRING

TICELEN FLOAT 0. 0200000
CHANNEL LONG 0




.
J
L

I
d
A]

P I Ot EHeYl. [X.] Y[, ISOTROPIC] [, MAX_VALUE=value] [, MIN_VALUE=value] [, NSUM=value] [, /POLAR]
[, THICK=value] [, fALOG] [, LOG] [, A NOLERO]

Graphics Keywords: [, BACKGREOUND=color_index] [, CHARSIZE=value] [, CHARTHICK=integer] [, CLIP=
X, ¥, X. Y] [. COLOR=value] [, [DATA | /DEVICE | , /NORMAL] [, FONT=integer] [, LINESTYLE={0 |12
31415} [, /NOCLIP] [, /NODATA] [, /NOERASE] [, POSITION=[X,, ¥,. X, Y] [. PSYM=integer{0 to 10}]
SUBTITLE=stnng] [, SYMSIZE=value] [, /T3D] [, THICK=value] [, TICKLEN=value] [, TITLE=sirng]

Y | ZCHARSIZE=value]

LY | ZGRIDSTYLE=integer{( to 5]]

,-“ I'“r IE}I*uMF’L:IN [left, nght]]

" | ZIMINOR=infeger]

" ZRANGE=[min, max]]

| E"ET‘T’LE—' ralue]

"| ZITHICK=value]

" ZTICK _GET=vamable]

| ZTICK FC IRMAT=5strng]
| ZTICKINTERVAL= value]
| ZTICKLAY OUT=5calar]
" | ZTICKLEMN=value]

| ZTICKNAME=stnng_armay]
" ZTICKS=integer]

"| ZTICKUNITS=5trng]

" ZTICKN =array]

AKNY | Z TITLE sirnng]

E‘u’ LL.IE-I aluefl to 1}

|

[.

[

[

[

[ &

[ ©

[

[ &
[1
L0
[1 {1
[ &

[ ©

[ &

[

[ &

[ ©

[
[




Plots:

EESIE. X[, Y[. Z]] [, /CONTINUE]

Graphics Keywords: [, CLIP=[X,. Y,. X,. ¥,J] [ COLOR=value] [, /DATA | , /[DEVICE | , /INORMAL]

[ LINESTYLE={0|1]2|3 4|5} [ /NOCLIP] [, PSYM=integer{0 to 10] [, E‘rru1EILE='.-'a|U'E] [ /T3D]
[, THICK=w E‘luE'] [ I=v E‘luE']

Utplot:

Flot X v ¥ with Universal time
CALLING SEQUEHNCE:
UIPLOT,X,Y,BASE TIME( or Utstring or Xst0),
TIMERANGE=TIMERANGE, LABELPAR=LBL, /S5AV,TICK UNIT=TICE UNIT,NTICES=NTICKS, %
MIMORS=MINOERS, /NWOLAEBEL, ERROBE=ERECE, £
[& ALL EEYWORDS AVAILABLE TO PLOT]
UTPLOT, roadmap, V
utplot, X

utplot, X, ¥ sep—! timerange=['l-sep-91"', 'Z2-sep-92"]
utplot, X, ¥ sep-—! timerange=[index(0), index(i)], xXstvyle=1l




BL00 ——————————h =Tty
Utplot ($SSW/gen/idl/time)
Plot X vs Y with Universal time labels on bottom X axis

1 B 77 i
Utplot X,Y, basetlme

Executing SSW IDL STARTUP for: CDS
Executing SSW IDL_STARTUP fh
IDL> x=findgen(60*6@L)*60 s«
IDL> basetime="20008/11/11 :
IDL> btai=utcZtai(basetime) :
% Compiled module: UTCZ2TAI. =g 1
% Compiled module: STR2UTC.  °
% Compiled module: VALID_NU ; :
% Compiled module: BOOST_AR ==f E
% Compiled module: UTC2INT. 1
% Compiled module: TAG_EXIS ;

% Compiled module: DATE2MID —o+——t—l—
% Compiled module: CHECK_IN._._. ._ o T e

IDL> t1="20008/11/11 12:22: 12'
IDL> t2="20008/11/11 22:22:12'
IDL> Etplut,x,y,busetime,timernnge=[t1,t2],xsty1e=1

43107 = —f




X T ERBRIERE

N
=t

fsc_color: SkEGEEENERYES (88F

{FEHG%: plot,[1,2,3],color=fsc_color(‘red’)

{51 fsc_color_example.pro

http://www.dfanning.com/
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T HEHIERER

I} Image [, Position] [, ICENTIMETERS | , /INCHES] [, /ORDER] [, TRUE={1 | 2 | 3}] [, /WORDS]
[, XSIZE=value] [, YSIZE=value]

ar

il Image [ X, Y[ /CENTIMETERS | , /INCHES] [, /ORDER] [, TRUE={1 | 2 | 3}] [. /WORDS]
[ ""1|J_E—' E‘luF']

Graphics Keywords: [, CHANNEL=value] [, /DATA |, /DEVICE |, /INOEMAL] [, [T30] [, Z=value]

IBvASIeE

IWEEL, Image [, Position] [, /CENTIMETERS] [, /AINCHES] [, /NAN] [, /ORDER] [, TOP=value] [, TRUE=
{1123} [, /WORDS] [, XSIZE=value] [, Y SIZE=value]

ar

IWEFRL, Image [, X, Y [, Channel] [, [CENTIMETERS] [, /INCHES] [, /NAN] [, /ORDER] [. TOP=value] [, TRUE=
{112 3Y[. WWORDS] [, XSIZE=value] [. YSIZE=value]]

Graphics Keywords: [, CHANMNEL=value] [, /[DATA |, /DEVICE | , /NOEMAL] [, /T3D] [, Z=value]




Contour:

m, Z[. X, Y] [. C_ANNOTATION=vector of sirings] [. C_CHARSIZE=value] [, C_CHARTHICK=integer]

[. C_COLORS=vector] [, C_LABELS=vector{each element 0 or 1}] [ C_LINESTYL E=vector]

[. C_ORIENTATION=degrees] [, C_SPACING=value] [, C_THICK=vector] [, /{CELL_FILL |, /EILL] [, /CLOSED]
[. /DOWNHILL] [, /EOLLOW] [. IRREGULAR] [, /ISOTROPIC] [, LEVELS=vector] [, NLEVEL S=integer{1 to 60}]
[. MAX VALUE=value] [, MIN_VALUE=value] [, /OV 'EF'F'LI"'I'I] [, /BATH DATA COORDS,

FATH FILENAME=sinng, PATH_INFO=vanable, FATH XY=vanable} | . TRIANGULATION=vanable]

[, /PATH DOUBLE] [, MXLOG] [, /YLOG] [, ZAXIS={0 |12 ]3| 4}

Graphics Keywords: Accepts all qraphl ; keywords accepted by PLOT except for: LINESTYLE, PSYM,
SYMSIZE. See Graphics Keyvwords Accepted.

ﬁ%¢ﬁéx%%ﬁm%ﬁ

R BRI RK




Contour,Z[,X,Y]

JHISEL

C_annotation: i BiERZ FIIN A RIS

Levels: ik BB —E ERRTXY N AMERIZTZ
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Shade surf

=g 7 [, X, Y] [, AX=degrees] [, AZ=degrees] [, IMAGE=vamable] [, MAX_VALUE=value]
[, MIN_VALUE=value] [, PIXELS=pixels] [, /[SAVE] [, SHADES=array] [, fALOG] [, LOG]

Graphics Keywords: [, CHARSIZE=value] [, CHARTHICK=integer] [, COLOR=value][, /DATA | , /[DEVICE
MORMAL] [, FONT=integer] [, /NODATA] [, POSITION=[X_ ¥_ X, ¥ ]| [. SUBTITLE=string] [, /T3D0]

THICK=value] [, TICKLEN=value] [, TITLE=strng]
Y | ZJICHARSIZE=value]
Y | ZJGRIDSTYLE=integer]0 to 5}]
Y | ZIMARGIN=[left, nght]]
Y | ZMINOR=infeger]
Y | ZIRANGE=[min, max]]
Y | ZSTYLE=value]
Y | ZTHICK=value]
Y | ZTICKFORMAT=3strng]
Y | ZTICKINTERVAL= value]
Y | ZTICKLAYOUT=5calar]
Y | ZTICKLEN=value]
Y | TICKNAME=sinng array]
Y | ZTICKS=integer]
Y | ZTICKUNITS=string]
Y | TICK N =array]

Y | ZTICK._GET=vanable]

Y | ZTITLE=5trng]
ALUE=valuell to 1}]

|
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compa FE_EGﬂtGu - snhadesur
nn="1 0[]
(nn)
(nn)

r r

,1mage, x,¥y,

,1mage, x,¥y,
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loadct ,[EiEaRRE T =
ENGERERSUFAY?

IDL> loadet, &
% LOADCT: Loading table RED TEMPERATURE

IDL> |
IDL» loadet, 3, fsilent

xloadct:LAZZ B HTVENEZ
BB RN EFRYIEEE L

GEH-FED-BELU-WHT

RED TEMPERATUEE
ELUE/GEEEN/RED/YELLOW
STD GAMMA-TIT

FETSM

EED-FURFLE

GREEN/WHITE LINEAR
RH/WHT EXPONENTIAL
GREEN-TIHE

BLUE-EED

16 LEVEL

RATHEOW

STEFS

STERN SFECIAL i




i

Color Table ©

Color Table B

Color Table 1

Color Table 7

e
AV

Color Table 2

Color Table 8

Calor Table 3

Calor Table @

Calor Table 4

Colar Takle 10

Calor Table &

Colar Table 11

Colar Table 12

Colar Table 13

Colar Table 14

Colar Table 15

Colar Table 16

Colar Table 17

.

2

0

Colar Takle 18

Color Takle 24

Celor Takle 30

Color Takle 36

Hue Sat Lightness 2

Colar Takle 19

Colar Takle 25

Celor Takle 31

Colar Takle 37

Colar Takle 26

Color Takle 32

Colar Takle 38

Caolar Takle 21

Colar Takle 33

Colar Table 39

Colar Table 28

Celar Takle 34

Colar Takle 40

-

Colar Table 23

Colar Takle 35
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SDO/AIA: aia Ict

oro aia lct,r,q,b,vove nth-wavelnth, lood-1load

HMI Dopplergram HMI Magnetogram HMI Continuum AIA 1700 A
Surface movement Magnetic field polarity Matches visible light 4500 Kelvin
Photosphere Photosphere Photosphere Photosphere

AlA 4500 A AlA 1600 A AlA 304 A AlA 171 A AlA 193 A

6000 Kelvin 10,000 Kelvin 50,000 Kelvin 600,000 Kelvin 1 million Kelvin

Photosphere Upper photosphere/ Transition region/ Upper transition Corona/flare plasma
Transition region Chromosphere Region/quiet corona

AlA 211 A AlA 335 A AlA 094 A AlA 131 A
2 million Kelvin 2.5 million Kelvin 6 million Kelvin 10 million Kelvin
Active regions Active regions Flaring regions Flaring regions




s A EIERIER B =
STEREO/SECCHI: secchi colors

SECCHI COLORS

Load appropriate SECCHI color table

Purpose

{ Category STEREO, SECCHI, Color-table

Explanation : Restores the appropriate IDL save file containing the color

table for the selected telescope/wavelength combination.

| Syntax SECCHI COLORS, TELESCOPE, WAVELENGTH, RED, GREEN, BLUE

- | Examples . SECCHI COLORS, 'EUVI', 195, R, G, B
| SECCHI COLORS, 'COR1', O,




SOHOV/EIT: eit_colors

Name: eit colors

Purpose: load EIT color tables

Input Parameters:
table - EIT table number or associated wavelength

Output Parameters:
r,g,b - optional return RGB

Calling Examples:
eit colors,® ; load the first EIT table (relative)
eit colors,4l : load the first EIT table (absolute)
eit colors,284,r,qg,b ; map wavelenght-> table, return RGB
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histogram
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Tl

EEIRGEM. X[, Y[, Z]] [, IMAGE_COORD=array] [ IMAGE_INTERP] [, /LINE_FILL] [, PATTERN=array] [, SPACING=centimeters]
[, TRANSPARENT=value]

Graphics Keywords: [, CLIP=[X_ ¥, X Y ]| [ COLOR=value] [, /DATA |, /DEVICE |, /NORMAL] [, LINESTYLE={0 [ 1|23 |4 |5]}] [. NOCLIP]
[, ORIENTATION=ccw degrees from honz] [, /[T30] [, THICK=value] [, Z=value]

WIND In—situ Observations
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- Temmer et al,, 20714

L Mishra et al., 2014 (3
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SEUNL=]
cursor

sSyntax

OIEERE X V[, Wait | [, /CHANGE | , /DOWN | , /MOWAIT | , /UP | , /WAIT]] [, /DATA | , /DEVICE, | , /NORMAL]

Wait Value Corresponding Keyword Action
MOVWAIT Return immediately.
VWAIT Return if a button 1s down.
CHANGE Return if a button is pressed, released, or the pointer 1s moved.
DOV Return when a button down transition is detected.

LIP Return when a button up transition is detected.




IMOUSE

A structure variable that contains the status from the last cursor read operation. IMOUSE has the following fields:

*% Structure 'MOUSE, 4 tags, length=lé:
X LONG 511
¥ LONG 252
BUTTON LONG 4
TTHE LONG 1428829775

where the meaning of the fields a are descnbed in the following sections.

X

Contains the X location (in device coordinates) of the cursor when the mouse button was pressed.
Y

Contains the Y location (in device coordinates) of the cursor when the mouse button was pressed.
BUTTON

Contains:

1 (one) if the left mouse button was pressed,
2 (two) if the middle mouse button was pressed

4 (four) if the nght mouse button was pressed.
TIME

Contains the number of milliseconds since a base time.




ShYa8E RAIERE($SSW/gen/idl/time)

BT, utc (Coordinated Universal Time, tH&{ERT)
tai  (International Atomic Time, EfREREFAT)
BRI ABEE$SSW/gen/idl/time/aaareadme. txt

|¢I |

TAI International Atomic Time. This is the time used by the SoHO
spacecraft, and is defined as the number of standard seconds since Oh
on 1 January 1958, In the CDS software, TAI time is always expressed
as a double precision floating point number,

UTC Coordinated Universal Time. This is the time standard on which civil
time is based. The main distinction between UTC and TAI, at least
since 1 January 1972, is that occasionally a "leap second"” is inserted
into the UTC time to keep it in sync with the rotation of the earth.
(Before 1972 the situation was more complicated.) TAI time has no leap
seconds. Therefore, in order to convert between the two kinds of time,
one needs to know when leap seconds were added to the UTC time. This
information is maintained within the file "leap seconds.dat” in the
directory given by the environment variable TIME CONV.,



IDL> a=anytim2tai('2008/11/11 12:12:12")
IDL> print,a
1.6050968e+09
IDL> b=anytim2utc('2008/11/11 12:12:12")
IDL> help,b,/str
** Structure CDS_INT TIME, 2 tags, length=8, data length=8:
MJD LONG 04781
TIME LONG 43932000
IDL> print,utc2tai(b)
1.6050968e+09
1)) Y R - AN =D 1T 511 2007/10/11 08:46:46[5200KZE8/\I1557 $hHIATE])?
IDL> help,bb,/str
** Structure CDS _INT TIME, 2 tags, length=8, data length=8:
MJD HEH2007/10/11 08:46:46/=2000F AT aE]?
TIME \ TOO
IDL> print,utc2str(bb)
2008-11-11T12:12:12.000




1+EH2007/10/11 08:46:46,
18]

=200 KZF8/\HI557%

IDL> a=anytim2tai('2007/10/11 08:46:46")
IDL> al=0+200L*24*60*60+8L*60*60+5L*60

IDL> print,utc2str(tailutc(al))

008-04-28T16:51:46.000

JL> b=anytimiutc( " 20K
IDL> bl=b
- |IDL> bl.mjd=bl.mjd+200

{

~ |IDL> b1.time=bl.time+8L*60%60*1000+5L*60*1000|

IDL> print,utcZstr(bl)
2008-04-28T16:51:46.000



& H2007/10/11 08:46:46[52000KAATE]?

IDL> a=anytimZtai('2007/10/11 08:46:46")
IDL> al=a+2000L*24*60*60+8L*60*60+5L*60

IDL> b=anytim2utc('2007/10/11 08:46:46")
IDL> bl=b

~ IDL> bl.mjd=bl.mjd+2000@

| IDL> bl.time=bl.time+8L*60*60*1000+5L*60*1000
IDL> print,utcZ2str(bl)
2013-04-02T716:51:46.000




ﬂg{gs (World coordinate system) $SSW/gen/idl/wcs

IDL> secchi_prep,'20080426_220754_d402B.fts*,header,data,/rotate_on,/silent
IDL> _. — PN "

p1> Fitshead2wcs:MFITS headerdikfFwesiE = B1R BB 21E

IDL

IDLE wcs=fitshead2wcs(header)
IDL

IDLyNes get coord:BEHREE A8 5= A FREI SR A4 FR

IDL>
IDL print,wcs_get_caord(wcs,[2048,1024])/header.ré;}

N\

16.002487 —0.012753654
IDL
IDL
IDLY print,wcs _get coord(wcs,[1024,1024])/header.rsun
—0.078774878 —0.012787877 4/
IDL>

(LWes_get_pixel 3EHRENHE SIREIEBRIR R LR

IDL>
IDIf> print,wcs_get_pixel(wcs,[0,16.$header.rsun]i\\

1029.0068 2043.5581
IDL>
IDL> _
ID]> SSWHRYALER
I1Dl.> —_ -‘\3_1
IDk> print,wcs_get_pixel(wcs,[4,4]"header.rsun) (EISESS

1283.2569 1279.0626 4,/




ZEUVI LRI AR EN—E

Hro coord

image=scc_mk_image ( , , )
secchi_prep, ,index,data, y
window, O, .

device,
secchi_colors, , , 1
image=congrid(image, , )
tv,image

npoint=

theta={indeen(npoint)™® *!pi/npoint
xy=f1ltarr( ,npoint)

xy| ', *]=sin(theta)

xy| ,*|=cos(theta)

wcs=fitshead2wcs(index)
xy=wcs_get pixel(wcs,xy™ )
help,Xy

np=

phi = Findgen( ) * (!'PL * =/ )
phi = [ phi, phi[ ] ]

UserSym, Cos(phi), Sin(phi),

plots,xy/ , , , ,

end
- ZUVI—3 Excen
"COOI‘d .prou 29L, 609(: iUJ«K/‘]\}‘/ 2l RS SEE ‘s _;L%[E




bro combine example

filecorl=findfile( )

filecor2=Tindfile( )

orint,filecorl,filecor?2

secchi prep,filecorl,corlhdr,corldata, -nock on, rotate on,/cilent,/polaris on

secchi prep,filecor2,cor2hdr,cor2data, cmack on,/calimg off,/callac off,/rotate on,/silent

corlimage=bytscl((corldata[*,*, ]-corldata[*,*, ])* ,-1,1)
cor2image=bytscl{median(smooth(cor2datal*,*, ], )-smooth(cor2datal*,*, 1, ), ),-, )

device, retain=2,decomposed=

window, ), xs= , Y 5=

tv,congrid(corlimage, ] ), 50, ;) X5= ) Y 5=
tv,congrid(cor2image, ) ), ) , K5= , ¥ 5=

wcs corl=fitshead2wcs(corlhdr]
wcs cor2=fitshead2wcs(corZhdr]

coord=wcs get coord(wcs cor2)
pixel=wcs get pixel(wcs corl,coord)

nelp,corlimage, pixel

new corl=reform(interpolate(corlimage,pixel[ ,*,*],pixel] ,*,*]))

v,congrid(new corl, ) ),50,

ask=GET SMASK(cor2hdr[ ])

index=where(mask eq and Tinite(new corl))
nelp,index

or2image[index]=new corl[index]

v,congrid{cor2image, ] ), )

nd










bro combine example

filecorl=findfile( )

filecor2=findfile( )

print,filecorl, filecor2

secchi prep,filecorl,corlhdr,corldata, -moch on, /rotate on,/cilent, /polariz on

secchi prep,filecor2,cor2hdr,cor2data, =mask on, /calimg off, /calfac off,/rotate on,/silent

corlimage=bytscl((corldata[*,*, ]-corldata[*,*, ])* ,-1,1)
cor2image=bytscl{median(smooth(cor2datal*,*, ], )-smooth(cor2datal*,*, 1, ), ),-, )

device, retain=2,decomposed=

window, O, xs= ,¥Y5=

tv,congrid(corlimage, ) },50, , X5= ,¥Y5=
tv,congrid(cor2image, ) ), ) , K5= ,¥5=
wcs corl=fitshead2wcs(corlhdr[ 1)

wcs cor2=fitshead2wcs(corzhdr[ 1)

coord=wcs get coord(wcs cor2)
pixel=wcs get pixel(wcs corl,coord)
- help,corlimage,pixel
new corl=reform(interpolate(corlimage,pixel[ ,*,*],pixell ,*,*1))

v,congrid(new corl, ] } .50,

ask=GET SMASK(cor2hdr[ ])

index=where(mask eq and Tinite(new corl))
nelp,index

or2image[index]=new corl[index]

v,congrid{cor2image, ] ), )

nd
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1SEENCDFE0E: spacepy
SpacePy Code

SpacePy doct
e ae9ap9 - Handle AE9/AP9 data files

e coordinates - module for coordinate transforms

SpacePy is a package
visualization easier.
output direct from ai

e datamanager — easy access to and manipulation of data

e datamodel - easy to use general data model

e Quickly ¢ e data assimilation - data assimilation module
e Create p ®

empiricals - module with heliospheric empirical modules

* :erform e irbempy - Python interface to irbem/ONERA library

e Run com

e Change | e lanlstar - module to calculate Lstar or Lmax using_artificial neural network
e Harness e omni - module to read and process NASA OMNIWEB data

e plot - Plot, various specialized plotting functions and associated utilities
e PoPPy - Point Processes in Python

Bats - SWMF & BATS-R-US Analysis Tools
pycdf - Python interface to CDF files
radbelt - Functions supporting radiation belt diffusion codes

SeaPy - Superposed Epoch in Python

time — Time conversion, manipulation and implementation of Ticktock class
toolbox - Toolbox of various functions and generic utilities




pycdf - Python interface to CDF files

This package provides a Python interface to the Common Data Format (CDF) library used for many NASA missions,
available at http://cdf.gsfc.nasa.gov/. It is targeted at Python 2.6+ and should work without change on either Python 2
or Python 3.

The interface is intended to be ‘pythonic’ rather than reproducing the C interface. To open or close a CDF and access
its variables, see the cpr class. Accessing data within the variables is via the var class. The 1ib object provides access
to some routines that affect the functionality of the library in general. The const module contains constants useful for
accessing the underlying library.

The CDF C library must be properly installed in order to use this package. The CDF distribution provides scripts meant
to be called in a user’s login scripts, definitions.B for bash and definitions.c for C-shell derivatives. (See the
installation instructions which come with the CDF library.) These will set environment variables specifying the location

of the library; pycdf will respect these variables if they are set. Otherwise it will search the standard system library path
and the default installation locations for the CDF library.

If pycdf has trouble finding the library, try setting cobr 1.1B before importing the module, e.qg. if the library is in
CDF/1ib in the user’s home directory:

http://pythonhosted.org/SpacePy/pycdf.nhtml
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FITS File handling (astropy.io.fits)

Introduction

The astropy.io.fits package provides access to FITS files. FITS (Flexible Image Transport System) is a portable
file standard widely used in the astronomy community to store images and tables.

http://docs.astropy.org/en/stable/io/fits/
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Jupyter Notebooks

" Jupyter Untitled smms: 1 o408 Grgmsm) @ | Logou

File Edit View Insert Cell Kernel Widgets B | Python3 O

B + x & B 4+ ¥ Mz B C » (K5

[3]:
Out[3]:

In [4]:
Out[4]:

[ ]:

print,1

(<function print>, 1)

print,len([1,2,3])

(<function print>, 3)
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Anaconda #[] Spyder

&%= Spyder (Python 3.9)

File Edit Search Source Run Debug Consoles Projects Tools View Help

" - a 8 v o =] L " : ¢ » L] 3] » e C:\Users\Chenglong Shen

D:\Dragon‘\Research\2022 Tianwen Ana‘\ana nomag. py

i 0O ana_nomag. pyx plot fig. pyx show_spno. pyx =
Anaconda3 (64-bit) (start, end):
delta = end - start
days = [(start + datetime.timedelta(days=1i)).strftime( ) i (delta.days + 1)]
days
Anaconda Navigator (anaconda3) e e )
dt_end=parse( )
imfarr=[ 5 1
Anaconda POWGI’She“ Prompt (anaconda3) imftime=pd.read_csv( ,names=imfarr,delim_whitespace=1,parse_dates= ,comment="#",)
Anaconda Prompt (anaconda3) datear‘r‘:date_r*ange(dt_beg,dt_end)
date_tmp datearr:
filestmp=glob.glob( +date_tmp+ )
date_tmp == datearr[@]:
Jupyter Notebook (anaconda3) 32 | datafiles=filestmp

datafiles.extend(filestmp)

Reset Spyder Settings (anaconda3)

dataarr=[ 5 s ) ,

datafile_t datafiles:
(datafile_t)
Spyder (anaconda3) datatmp=pd.read_csv(datafile_t,names=dataarr,delim_whitespace=1,parse_dates= ,index_col=0)
datafile_t == datafiles[@]:
magdata=datatmp

magdata=magdata.append(datatmp)

plt.figure(1l, figsize=(12,6))



