MINEOS

Software na vypocet vlastnich kmitl a syntetickych zdznam{ sféricky symetrickych
nerotujicich elastickych selfgravitujicich téles.

Plvodni algoritmus zaloZzen na pfimé numerické integraci zakladnich diferencialnich
rovnic (pohybova a Poissonova rovnice + reologie): EOS - J. F. Gilbert 1966
Dnesni verze verejna od roku 2006: Guy Master
http://geodynamics.org/cig/software/mineos

Metoda
Reseni pohybové a Poissonovy rovnice.
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Posunuti dané sféroidalni a torodalni Casti
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Diferencialni rovnice prvniho radu se integruji od stfedu Zemé pres jednotliva
rozhrani, jako pocatecni hodnota se bere analytické reseni ve sttredu homogenni
koule, snaha o spinéni hranicnich podminek na povrchu.
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Pohyb plidy pro nerotujici anelasticky problém
u(x,t) = Re u[gﬂffzsg.(;{:,,.jug.{a:) (1 — exp(ivgt)]
th.

Amplituda posunuti je dana momentovym tenzorem (strike, dip, rake a skalarni
seismicky moment), pozici zdroje a prijimace (epicentralni vzdalenost, azimut) a
vlastnimi funkcemi ve zdroji a na povrchu

o
a(x,t) = Z{} Y- nAj(x) cos(nwit) exp(—nit)
n=01=0


http://geodynamics.org/cig/software/mineos

4 zakladni programy: minos_bran, eigcon, green a syndat

Vypocet vlastnich Cisel a vlastnich funkci (minos_bran, eigcon)

‘ MODEL ‘ | CONTROL PARAMETERS |
! !
[ MINOS_BRAN ]
headers eigenfunctions
ASCI file binary file
EIGCON ]

eigenfunctions
.eigen

Vypocet Greenovych funkci a syntetickych seismogram0 (green, syndat)

aigenfunctions
.eigen

aigenfunclions
Jmigen

.sitechan
-site

!

l CMT solution
[ GREEN
Green functions
Jwidisc |

!

SYNDAT

Synihalic saismograms
-widisc

-elgen: modalni ¢islo,hlové Cislo, typ kmitu, pofadi mddu, perioda, fazova r., grupova rychlost,
Utlum, parametry umisténi vlastni funkce
.Site: zkratka stanice, ...., Sitka, délka, vyska, popis stanice
.Si1techan: zkratka stanice, kandl, ..., hloubka, orientace senzoru

Mineos pocita v kartézském referencnim systému: x na vychod, y na sever, z nahoru

CMT konvence: x na jih, y na vychod, z nahoru
WwFdisc: zkratka stanice, kandl, ¢as prvniho vzorku, pofadi modu, posledni vzorek, pocet vzorkd,
vzorkovani,....

S

Limity programu:
Dobry pro pocty na nizkych frekvencich ale ne na frekvencich kolem 1Hz. Nepocita to
Uplné dobre kmity vnitfniho jadra.

Neni zahrnuto Stépeni, které se zactina projevovat ve spektru zaznamu delSiho nez
1—2 dny.



MINOS_BRAN
Vstupy:
e 1-D model prostredi
(hustota, seismické rychlosti, objemovy a smykovy faktor kvality)
prem_noocean.txt, prem_ocean.txt, NRussia.txt, CPacific.txt
e Kontrolni parametry (,S, T, R", rozsah frekvenci, poCet Uhlovych Cisel a
overtond, presnost vypoctu)
Vystupy:
e ASCII soubor se vstupnim modelem prostiedi a parametry vlastnich médu
(frekvence, faktor kvality, fazova a grupova rychlost)
e Binarni soubor s vlastnimi normovanymi (na jednotkovou kinetickou energii)
funkcemi

V manualu nabizi nastaveni
(fmin, fmax) = (0, 125.0 mHz), (nmin, nmax) = (1, 30), (Imin, Imax) = (1, 1631)

vSechny toroidalni(28k) a vétsinu sféroidalnich(28k) do 8 s.
VSechny mody do 6s: 150k sféroidalnich, 100k toroidalnich

EIGCON
e Nacte binarni soubor s vlastnimi funkcemi,
e prenormuije je a
e zahodi je pod hloubkou 1000km, tim se redukuje velikost soubor{ a vypocetni
Cas pro Greenovy funkce.

GREEN
(vypocet Greenovych funkci — odezva modelu na seismicky zdroj)
Vstupy:
e vlastni funkce (.eigen), mize byt nékolik soubord
e souradnice stanic (.s/te)
e vybrané stanice a kanaly (.sitechan)
e souradnice zdroje a jeho hloubku (neformatovany jednoradkovy soubor
cmt_even)
Vystup:
e soubor .wfdisc

SYNDAT
(konvolvuje Greenovy funkce s momentovym tenzorem)
Vstupy:
e Greenovy funkce jednotlivych stanic (.wrdlisc)
e momentovy tenzor (cmt_event)
Vystup:
e synteticky seismogram (.wfdisc)



Verze pro Windows — soucasti

e minos_bran.exe
input model file:
prem_noocean.txt
output file:
prem_noocean_S
eigenfunction file (output):
eprem_noocean_S
enter eps and wgrav
1e-10 10
enter jcom (l=rad;2=tor ;3=sph;4=ictor)
3
enter Imin, Imax,wmin,wmax,nmin,nmax
160000.0166.000
e eigcon.exe
spheroidals(3) or toroidals(2) or radial(l) or inner core toroidals (4)
modes
3
enter name of model file
prem_noocean.txt
enter max depth [km] :
1000
enter name of minos_bran output text file
prem_noocean_S
minos_bran output binary unformatted file name
eprem_noocean_S
enter pathdbase_name or dbase name to store eigenfunctions:
test_ S
e (green.exe
enter path to db with sta & stachan:

Syndat

enter name of File within list of nmodes db:
db_list

enter input CMT file name:
china_cmt_event

min and max frequencies to be considered (mHz) :

0 166.

enter # pts in greens fns .le. 30000 :
8000

enter Green functions output db file name:
green

e syndat.exe
enter input CMT file name:
china_cmt_event
enter tensor type: 0 - moment, 1 - nodal plane 1, 2 - nodal plane 2

0

enter input dbname
green

enter output dbname
Syndat

enter output datatype: 0 -accn, 1 -vel, 2 -displ
0



Table 6.1: Relation: eigen. Description: Eigenfunction and eigenvalue file header.

attribute name | field no. | storage type | external format | character position | attribute deseription
norder 1 id i8 1-8 radial order no. n
lorder 2 id i8 10-17 angular order no. 1
typeo 3 id al 19-19 type of modes
eigid 4 i is 21-258 eigen id
per 5 1 f16.5 30-45 elgenvalue, period
phvel G 4 f16.5 47-62 phase velocity
ervel T 4 f16.5 G4-79 eroup velocity
attn 8 f4 f16.5 £1-06 attenuation
Lrow 9 id i8 98-105 no. of rows
neol 10 id id 107-110 no. of columns
npar 11 id id 112-115 no. of parameters
datatype 12 c2 a2 117-118 numeric storage
folf 13 i 10 120-129 byte offset
dir 14 chid ald 131-194 directory
dfile 15 32 a2 196-227 file name
commmicd 16 id i8 229-236 cotnment id
Iddate 17 date al? 238-254 load date

Table 6.3: Relation: site. Description: Station location information.

attribute name | field no. | storage type | external format | character position attribute description
sta 1 b alb 1-6G station identifier
ondate 2 i is 8-15 Julian start date
offdate 3 i 8 17-24 Julian off date
lat 4 4 9.4 26-34 latitude
lon 5 4 9.4 A6-44 longitude
elev 6 4 9.4 46-54 elevation
staname 7 50 abl 56-105 station description
statype B o ad 107-110 station type: single
station, array, etc.
refsta 9 b ab 112-117 reference station for
array members
dnorth 10 4 9.4 119-127 offset from array
reference (km)
deast 11 4 9.4 129-137 offset from array
reference (km)
lddate 12 date al? 139-155 load date

Table 6.4: Relation: sitechan. Description: Station-channel information.

attribute name | field no. | storage type | external format | character position | attribute description
sta 1 cfi afli 1-6 station identifier
chan 2 8 as 8-15 channel identifier
ondate 3 id i8 17-24 Julian start date
chanid 4 i4 is 26-33 channel id
offdate 5 id i8 35-42 Julian off date
ctype 6 ol ad 4447 channel type
cdepth T 4 9.4 49-57 emplacement depth
hang 8 4 1.1 59-64 horizontal angle
vang 9 4 6.1 G6-71 vertical angle
deserip 10 50 a50 73-122 channel deseription
Iddate 11 date al? 124-140 load date

Table 6.5: Relation: widise. Description: Waveform file header and deseriptive information.
attribute name | field no. | storage type | external format | character position attribute description
st 1 b ali 1-6 station identifier
chan 2 o8 as H-15 channel identifier
time 3 ] f17.5 17-33 epoch time of the first
sample in file
wihid 4 4 % 35-42 waveform id
chanid 5 4 ] 44-51 channel operation id
jdate G id i8 53-G0 Julian date
enctime 7 s if17.5 G2-78 time™®( nsamp-
1) /samprate
nsamp 8 i is 80-87 no. of samples
samprate 9 4 fl1.5 £9-99 sampling rate in
ples /sec
calib 1 4 f16.6 101-116 nominal calibration
calper 11 4 f16.6 118-133 nominal ealibration
period
instype 12 ol al 135-140 instrument code
segtype 13 el al 142-142 indexing method
datatype 14 c2 a2 144-145 numerical storage
clip 15 el al 147-147 clipped flag
dir 16 cfid ialid 149-212 directory
dfile 17 32 a32 214-245 data file
foff 18 i 110 247-256 byte offset
commid 19 id i8 258-265 © id
Iddate 20 date al? 267-283 load date




