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1. B KX A C(fCA DHEF B EEA DR E

FTIREARNEMABBEIRXARX VI aLb—yayFOyz sk
(Center for Computational Astrophysics, LUF Tl CfCA & B&EET 2)DHEREFIBGT
B#cO1>0L&S. SEIOHFBFRTIETgrdo. cfca.nao.ac. jpi & WS 5T
BH—/\&Man00.cfca.nao.ac.jpi, "an@l.cfca.nao.ac.jps& WS
H—N\ZFERATZ(INS5EVWTNESEDOHEETRAT ICERINICER O
THH, BEOFMAFFOTA Yy TERWI EITERSINELW). BIIRAXA
CfCA OHEFBFEEOFRICIE cfca HHNERT 5 THPC &Y T —77 41T VPN
(Virtual Private Network, 772U SSL-VPN D)2 AW TER T 2HENH S, &
9% VPN B D 26 DY 7 k7 x 77 TCisco Anyconnect Secure Mobility Client; %
BiEL LS. FEIE(Mac 0S X, Windows, Linux)IC & F 2 5l FIEIE

https://www.cfca.nao.ac.jp/node/78

CERSNTVWS. FROR—VLREINLRBEERZEHNE N, T
TRABBLOZEEAIT RO TEEHEEEEHD. TOHOFEETR
T2BHOD/INAT—RHIPREICRZDT, FoicERHLTHEIS.

1. VPN BB/ X T —R
HCA DTz 7T7Ho MOV A Y UERBICBENZR—YICERRINTWS.
BEID VPN BERA/NRAT—REEEINTED, XEEZRC1I—TIE
NEZETERL.

2. NIS DFIEA/NRA T — K
CfCA DHEMHERIBYENSEWC Slack DALY M Xy E—IXIFEF
A—=)VICEEEHEINTWB/XRT—RKTHS. VPN Bt DMEILHE. EBRIC iSALE
BT HEM (grd0, an00, an@1)IC ssh AT 1 VI 3BRICHE LR D, IRE
NIFPEOTA VEICRIEET S & (BiR) .



B{T Tld macos EDETHZRITN, thd 0s THRKTHS. £IBDD
PC £ Cisco Anyconnect Secure Mobility Client #3265 EIF 2 ELITDU 1> KD
NEN3723 5.

N R AnyConnect ]
w Secure Mobility Client cisco

7 o VPN:
Ready to connect.
vamcfca.nao.ac.jp [ Connect ]

| | v

Z 2Tl cfcA D VPN —/N (A DO) & 724D Z8]

vpn.cfca.nao.ac.jp

ZAANL, TConnectyZz 7w U 93, §95E6E5—DDT4 Y RIUNENS,
Z Z TlE Username & Password D A1%&ERS SN 5,

200 AnyConnect Nmm
Secure Mobility Client CISCO  ing.

77 ] ) VPN:
° Please enter your username and password.

Cisco AnyConnect | vpn.cfca.nao.ac.jp

Please enter your username and password.

(L)
9

Username: IisaIeOO |

Password: I| I

® Username [CIFEANICEA SN DY M4 isaleXX (XX & 2 HTOEF.
isale@1, isale@2, ..., isale22 X E)Zx AN



® Password ICIEFRAICEBEI NI VPN /KX T — R (2 fTOXES) #AD

Username & Password Z AN LTS5, OKZ V7 U v U9 %, U T TEET 2EMA
ICZ b, EIIRXE (fCAAND VPN BEfRISHEIIUIcC &I 3.
XK ) AnyConnect e

Secure Mobility Client CISCcO
, Q\ VPN:

Connected to vpn.cfca.nao.ac.jp.

fr.. 1

‘ Connected to vpn.cfca.

00:00:13

Cira

VPN BN EIZ LS, 3IEHVWTSEIDHES CAWSETE T —/\Tgrda, ic
OJ4>9%. £FIXMASHIDIHKRT L) %ILE FiF %, macos THNIE 7S
Vy—3ay) - "0 - "9—ZF)b) BETH D, TDLET,

$ ssh —-CY isale@@@grd@.cfca.nao.ac.jp

EANT B LEOANICH BT VY N4 isale0 [FEED ID TESHWZ ST
L. 9BL,

$ isale@@@grd@.cfca.nao.ac.jp's password:

EIRAT—REKDHDSNDZDT, EAANSlack DALY M X ytE—IFIEE
FA—=JLTEWEZNIS DYIEE/NRAT—RKZANT 5.

Last login: FriJun 4 12:25:48 2021 from anoo.cfca.nao.ac.jp
- Maintenance schedule (date/time in JST)
- XC50, Analysis servers, fileservers, GRAPE and GPU:

2021/06/07 09:00 --> 17:00.

Y$lFAYY ROV TIRNDDOEDTY, TOBDXFS(ssh ...y Z AL TS,
UTHE#ETY. B8A TV gy Y OEKICDWTIETEHS T manssh B EZTH - THEAN
TLESW. v EEVWTHRAUBRERD X



- General-purpose PCs will remain in operation
- Web service:

2021/06/14 09:00 --> 2021/06/15 17:00.
[isaleoo@grdo ~]$

FREOLSIERRESNNIEL grdd ANDOOT A VIEEIIL TWS. FIEAT A Vs
Il

$ yppasswd

EAAL, BZASNTED NISIXAT—REESICEEIT S &
FOWTKOHEEICHERRIENE S TWE I & 2R U & S. gnuplot % load U
BEONEZHREBEL CHD. BRIDLEHICIERZRBED PCH X1 ICHIGLIEEE
BATWB I ENRATHS (macOS &5 XQuartz, Windows 7% 5 MobaXterm,

Cygwin/X 73 &).

[isaleoo@grdo ~]$ module load gnuplot
[isaleoo@grdo ~]$ gnuplot

GNUPLOT

Version 5.2 patchlevel 5 last modified 2018-10-06

Copyright (C) 1986-1993, 1998, 2004, 2007-2018

Thomas Williams, Colin Kelley and many others
gnuplot home: http://www.gnuplot.info
faqg, bugs, etc:  type "help FAQ"

immediate help:  type "help" (plot window: hit 'h')

Terminal type is now 'wxt'

PESETHEVWTIN, NRT—REBIIEATETZH > TRBEWLET.



gnuplot> plot x

00 %| Gnuplot (window id : 0)
OHE # 2@ a@aly ?
10 T T
X —=
//’
///
P
s L /,/ i
/”/
//
0o} // ]
//
| // _
///
10 I I I
10 -5 0 5 10
| 9.33735, 6.09727

DL SBEEIRRS AL, X1 [SHD U BERELNE > TWS.

BET, I8 —/\N0oO7 14 Y NTETL,ISALE St EZ TS EBNT T L.
BE, FIFATERT « RVBREICIEERO TB)NHS. Uy MBBLZESK
ERETRESNZIESEA =) ZRITES /=6, homeliSALEXX/ TIC .forward 7
FAIEERL, BEDA—ILFRLAZRHLTRHIS. FHADIT 15 %
FHEX—IL7RLAZAAL, Tforwardi & WS ZEITTIREIT NIX OK TH S.

emacs DIFE:
$ emacs -nw .forward

vi DIZE:

$ vi .forward

https://www.cfca.nao.ac.jp/node/22#disk




2. iSALE B&E T 7 1)U, R1175%, U —/\F]HHA]

ARETRIEUHICOVA VICEIILZS iSALE BE T 71 )L %= %#(E 9 5 FE
AT OV1 Y UIeT 4 LY MU TN XY K& > THTHAIEIREE
T 7 7 ILIEAEEI N TULAR, ISALE B8E 7 7 )L IE~isaleoo/school2021/
DRICENMNTWS. £TFISALEREEY 7ML ZREDT L7 NJICERU
&5, AV RZAVICLUITZEANT 3.

$ cd
$ tar xvpf ~isale@0/school2021/isale-work-2021.tar.gz
$ chgrp -R isale ./isale-work

9% &, ~isaleoo/school2021/ICE N 11T L) Bisale-work-2021.tar.gzh REI 5.
~AMNEE TR T I 2T THB.chgrpANY RTEET7 7ML ETIL—T
lisaley ICBI 21— DHIEETESLSICLTWVWS.

$ 1s

isale-work

ERRNIZOKTH S. T+« LU Kk Uisale-work R ITISALEESE 7 7 1 LAY 51
TW3. ZNILISALE [Amsden et al., 1980; Ivanov et al., 1997; Wiinnemann et al.,
2006 | DEFHTHR> T3 % liSALE-Dellens DERIT 7 7 A ILEAAT 7ML X E BT
HDTHD. 4P, isale-work.tar.gz % IFF DAL D KA I TH B4 HilL
TES N zisaleworkD 7 7 RHERZHRET 5.

$ chmod 750 isale-work

EgB2ET, BREYIL—7 Tisaley DAY\ T VLA TESZHREERS.

3 Stable release DFRFHTHRTY. AFRTIEH D £ A.
tEERERIEZFDORD TIEH D £ A.

10



ARETIE iSALE STEICDER T 71 ILBEEICDWTHEREER L, ISALE DETHEZ
RS T 2. 20 HiTIEEDH AT ISALEZESETHBDZEITULES. < 2.2
THof & 17z iSALE-Dellen D CDWTHEERT 5. 2.3 1Tl CfcA HEEFI AT
BHOBRICDOWTHRHRT 5.

2.1.  iSALE DZE1T
FI I SALE HRESICK>TTERHICAEEINTWSHIE Tdemo2D) =F
S5ETHKD.

$ cd isale-work/demo2D

TFALY MY demoaD ANBEIT S, Fo LY N DREERRBL THES.

$ s -F
Plotting/ asteroid.inp @ @ @ @
isale_run.sh @ material.inp parameters.db

E1RB. BREEEDHAITEIsICA T3y F Zf[{F, T« LI NJVEADRZATY
Y1 | [AET, symboliclink @ ETRIRENBDLDICLTWS.

$ qsub -N ${PWD##x/} isale_run.sh

EAATNIETAT T LISALE2D BNETEIND. T ETHEOL ML D, ZDMEIC
fgstati AN Y RZANT 2 EBEMNRA LU Job BNEL TWEHNE S HZHER
TE3. TN ${PWD##x/}E Job BEREDT 4 LYV NJICIEET 5 A
723V THB.

$ gstat
Job id Name User Time Use S Queue

66306.9rdo ldemo2D isale0l 00:00:00 R long

11



DESICEDDHEER D IT Job ID(Z DFITIE 66306)DMF T LWL, Job AY
MNTWBEWS Z &R D. Tgstaty ANV Y R TLEEED Job ID AVHZ & =&
SHEMIMRT LI EZERLTWS. gstat AY Y KDFEMIC D W TIE CfcA HMRfHE
IEEY—NOFEFIIEICEEHENTVWEDT, SROZ L.

https://www.cfca.nao.ac.jp/node/165#management

ZDIREET s, THEFR T % & MPlotsy & Tdemo2Dyi E WS e T« L7 M UDME
BENTW3IET THS. "demo2D ITIFSESE T iSALE DEFEH A,
TPlotsy ICIZETEERMNFBE S NICERT 7 1L N TWS. TPlots; DA
%’%ﬁ&fm}\ LJ J: 2.
$ ls ./Plots

EFTD &, DamPre-XXXXX.png and .eps & WS EIRMNEEBT 40 WTE TV B IET
TH3. ALIC 1 RORZRHWTHELS.

$ display -resize 20% ./Plots/DamPre-00190.png

EABL,

demo2D: T= 2.34s

—=5.0 1

Pressure

=7.51

—10.0 1

=12.5 1

-15.0 T T T T
=15 -10 -5 0 5 10 15

D& SBRDNE T NIFFEIEENEL < Thh T35

¥ resize ATV 3V ORICEL BELE L EERTINIBEROKE S EXEHZN (B.-
resize 50%), 7 —% DERXEHIEZ 2D T, HHEHICRVWEEIEN D L S51CE5.

12



2.2. FBE# 7 71 )L iSALE-work/demo2D DH &

HIEA T iSALE2D ZFESE 2 I ENTED L SICE o fc. KREITIE iSALE-work
TALINIDHREGDHT SALE SHEICKFICHERSDZHAT 5. HIfiT
iSALE2D ZE{TI 2/cHICEEIL e "demo2Ds OFENTY RI—HIiCE>T
MWEBERTF7AINETHS. LT TIE Tdemo2Dy OHFBEZEHHAT S. B F,

Fdemo2D; [&./share/fexamples/demo2D &[El—TdH 5.

2.2.1. isale run.sh (7 7))

SHEY—NDOHE/ — KN\ Job ZRIFB1cdDEaHT 7 1L TH 3.

$ less isale_run.sh

EANNTBE, 77MIDFEZFHENTES. COHT,

time ./iSALE2D -i asteroid.inp -M material.inp

& HDERDHVISALE2D DEITHH TH B.-,-M A T avICE>T2D0DAAT
7 1 )L Tasteroid.inp1, "material.inp1 Z&HAA TWS., BEED time & iSALE2D
DOERTEEZAE - BT ZEHDODIANVY RTHD. CD2D0DANT 71 %
MEIDIEILE>THADHEZERIT DI ENTES. 2D 2 DOT7A
IWORBICDOWTIE 3 ETHEHT 5. iSALE EfTaRIcHE <

python ./Plotting/plot.py
l& Python X7 ') 7k plot.py DEITAT THS. Python TEH N/ Tplot.pys D
H1 T pySALEPlot Z A AA TW5.

qZ AN UL Tlisale_run.shyZBAU, BUs; AV Y KT Tdemo2D)y T4 L7 b

VICEMTIZ7 71 I)LB 2 H5 &,

iISALE 2177 7 1 )L iSALE2D
iISALE A7 71 )L: asteroid.inp, material.inp

13



HEER(T LI RNY): demo2D, Plots
python R U FRE(T 1 L2 KYJ)  Plotting

NEFNTWB I L ZERTES. Misale runshiZREL T, SiAEzES2D
D iSALE ABWT7 7 ILEEITT S python RV U FRZIBET S &, HYISALE
TEEEERTI S EDFETH .

2.2.2. Log.out, Log.err (7 7))

Log.out [XSER2RTT U 72 iSALE2D DIREH N ZRINLIcTF AR T 7 1L TH
%.logerr ICRIBFEETS—HAONEIPNTWS. Tgsuby ATYY KT
Misale runshiZRITULICRICIEA 7 7ML ZHERIT2HE DLW 77
- )L Log.outy DI

SETTINGS FINISHED....ccetteiiiiiiiiiiiiinnnne START JOB

EWSTIRBNIEANT 7LD ERBICAES N, StENARE > EZ R
5. AA77MIVDREICKRT 2 &, sTEIFETINRVL. 20HEHIE
Fgstat) CHEFR L THEPD JobID EDH5RW. 7 71 JL Log.out, Log.err D
FIZTZ—MEZTAENTVWEDT, ARZHEZ UAHNT 71 )l asteroid.inpy,
Tmaterial.inp) Z @Y ICIEIET 2 EH 8 . pySALEPIot IC K BT THEITT
T —I3 Log.out, Log.err ICEZAEND. ZDIFAEIE Python AT U T KD py 7
FAIZEIET S, STENERICKT U TWBHEEIFETEICH D - LREEIE
WINTW2. COBRBANT 7ML ZREL, BRE5AEZEHIT D EE
ICETBER T E TICH DB ERBEZHET 2 DICKILD.

22.3. eos(T A LT KY)
CZITIFREBAERINDAN T 7 IILBENEMEINTWS. Ns; O Y KR TH
BEHTHDELWESS., 774 OEENYEZRT. A7 71ILD%
HIlE 7 XETHRIFNEWTBWEWSKRAING D, 7 71 IL& DR F tillo (&
Tillotson EOS ND A J1/VZ X —%, .aneos |& ANEOS TEHE & #1172 EOS table, .input
I& ANEOS NDANNT XA =5 ZEKT 2. BE THICKREAEBRXDODAANLT 7

14



1IN ZERUIEHBERIDT LI M JICEL 2 &K T, "materialinps h
SHEVHT I ENTES. 3 E(3.2 {)THERT 2.

2.2.4. parameters.db (7 71 /L)

ISALE DAANT 7AIDINTX =T DHFREZRET D7 71 )L. IRNTDA
FIRT A —% DA & FRETREE N C DFRICEEA SN TWS DT, manual D
—EEEZDE K.

AEDORREICHEBS TIIERICHEMAITERE LU TH S PYTHONPATH DEETEIC
DWTEHRAL THL. SEOEERIABPRITHETIFRWD, ETHRIC CfcA D
FIFBEREEZ1TL), ISALE STEZ G LU TOWKBICIINEERDZDTEZTH I S.
FEFFEHRAR CHEFL Lo &k DI iSALE DETEH HIE pySALEPIot Z AL THEEMT, 1
B %Z 1T 5. Python T pySALEPlot Z 31T T 2RICHER T 7 1 JLAEIE isale-
work/lib [ICEN N TWS =6 PYTHONPATH ZZ DT 4 LV M JICIBEL THL
WNENHS.

$ pushd isale-work/lib

T isale-work/lib [C#Z&h U,

$ export PYTHONPATH=""pwd "

ETBIETNRZBI ZENTES.

$ echo ${PYTHONPATH}
/home/isalexXX/isale-work/1lib

EIREDBNIERINTHS. LD echo AX Y RTAEHELENZL, HULLIE
EBS5T 4 LY MNUDRS TERIIZBEICIE PYTHONPATH NIEULLKE>TH ST,
PYSALEPlot IC K 2BIT&IHEZ TS &N TERW o, RERZEXRL, R
32 &. CDREE CfCA STEEN SO T IRITDERDNTUES O, &
B{TSMENHS. H L CfcA DFHEY—/\, @@ —/\T iSALE StEMUAT

15



python ZHEA LB WEEE, REZEZXREL, O VKICEEH T
PYTHONPATH MBS & S5ICLULTHL LERITH S, REEKIFIBEEFDR—LT
4« L2 kY ®d.bash_profile CTENMNTWVWDE. BHFHFDIT 1%
T.bash_profile ZHEEUTORBZAHNL, #FELTHL.

if [ "${PYTHONPATH:-}" = "" 1; then
PYTHONPATH="$HOME/isale-work/lib"
export PYTHONPATH

else
PYTHONPATH="$HOME/isale-work/lib: $PYTHONPATH"
export PYTHONPATH

fi

ZhTELOOOV 1 VEICEE T PYTHONPATH DY HOME/isale-work/lib (5@
5LDICkh5.

2.3.  CfCA HEFIBFERDERK

ABETIHZOBELSTEEENERT S 2 BEOY—/NEZDERICDOWVWT
T 5.1 DENFET—/\ 2 DELBEFIY—/NTHD. @EDFEND T &L
TiE. FITFAEFICE > THBRNICERE DR WET Y —/\T pySALEPIot FHD
python X7 U 7N ZHRTHERZITVWELASEHRIE, ZORICEHE Y —/NT
Job ZBATDEWVWSFIENE T ITHTHS.

BESEIDEZFLTF T NisaleXX) T5LHE Y —/\ - BTV —/ D FFH TS
BDIE2021 F7 F16 H(E)FETICREND. BETHEST7 71 ILVYETERR
ECDEAB LD BHIICE INIOHEET ZNEND S.

CDFBBEESIRT UFRICSH iSALE ZHEWEWEEITIE, —RFBEEELT
CfcA HEFIBEEHOFNBRBZITONEND S. BAFEZEZFDOARBDETMME
PEITAEEZEEIN, MRS NISBNT—RAIBEE UL TERINS.
RE—MIBEDOT AU NEDERRIIUZFEERROT, ARRBIEEE
TORENHS.

16



2.3.4. FTEHY—/N

CHIRRAICATA Y UMD ETH 2. SODEBESTIIERADHE
B—N\TH2grdoiicAT 1> 92° FEH—NNFTO0/1> /R &ETEHE
J—RE D SBRINTWSAETO1I Y UEEDEEFEY—/\oAas 1>/
—RKTHd. 1—HFgOs/r>/—Kicas1>L,

$ gqsub isale_run.sh

ICE > TEE/ — RBEANJob ZI/R AT B & WS HNICR > TW.isale_run.sh D

BHEOAYY 10 BITEEHE/ — RBEABRATSBOMSTHD. B, 1—F

FEE/—RECEOVAYTERWL, O VT 2REDHREN.
HE—/N(@OVAY /=R, ZOFEBETIF grdd D2 &) TITAZDIEE

ICUATDRIETH S.

(a). gsubisale_run.sh I &% Job ¥ A (iSALE2D, pySALEPIot)

(b). TFHDIT 1 FICLDT 71 IIRE

(c). A MADT 71 ILDEFZE (scp R EZFA)

BREFEY—/\QIV> NZ51 > FTISALE2D P python ZEHEETI S &
[FEIFETNBD THEIICITEANZ L. NS DETIENT qsub IV YV
RZEFES/PBS Y37 EULTRATZZENEDSENTWVWDS. K 2.3.4.1 [c EFE
MAZRRY 5.

¢ BB/ARTRIC—MBFIEE & UT CfcA ICRIARBEEE L, BE4BAET 3 & Bl
MO0, IOV 1Y TEZLSICARDET. MO0 IFR—LATF LY NUBREE grdo ERELT
WETH, mooo A" DEHY —NTY. BIEERDE - BEHEAFETETHELNZEHD
&H ETY. BE—MMABEIHBEEEEM grdo ICIFOS 1 Y TEZEA.

7 SEOEBEEEE grdo 1T OBRNIGERSNBEVE DO, FENIC—RFIBEEE LT
HEY—N\ZFESHOCEEZEZZDESHEZDRVICBNTHLL ZENEXLWTT.

17



isaleXX ey -
& —/\(grd0.cfca.nao.ac.jp)

‘ |
=
/ 74> /—R AR/ — KB
isale-work Tar xvpf H ~isa|eoo/schoolzoz1/isaIe—work-zoz1.t% /JOb%ﬁ

ey m b G N1

gsub isale_run.sh

l—— demo2D [ ) EXGrnED
—— Chicxulub
./sh [‘ \
éia:‘;{es Cd] EBHIET7 A LT DFICH
(BI7E) Collision2D NET 71 ILENS D,
i — isale run.sh
isale2021cfca ! 3 un
(RN, FiREE) Planet2D ;Saferfi;[.ligg
o BEBE..
omene. ‘
BIB7 A ILTH5H

\ Job¥ ADNETEE. /

23.11. REFRICK T BHET —/NOF O RE.

https://www.cfca.nao.ac.jp/node/157

https://www.cfca.nao.ac.jp/node/165#regulation

2.3.2. BT —/N

BT —NEHERRZEBEN ISP —NEE UL THAESINTWS.
CfCA OHRFEFMABFHERO 7 AV Y N2/ OETOI—YIERTE, 7HAV Y
NEVS & B ICERITY —/\DOR—LAEEHRHEINS. BEEBRLIcLSICZ
DFENT T —/NNICDOWTHSEIDEZ A ICEROEMAER/INTVWSD T
SHEEIUTOEMICO M YT 28I, FifclcimRk7 Y #LSE LI,

$ ssh —CY isale@@@an@@.cfca.nao.ac.jp

HULL
$ ssh —CY isale@@@an@l.cfca.nao.ac.jp

(isale00 FEEDEERID ICBEEHRZS.)

® an0o, an0l ICIEF—ROHXRFAFEOT 1 > TEERA. —MROHERFIBEHMES BT —
NIZIBID/ —RENEZ5NTWVWET.
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EANTB. 58, BO/NXRXT—RZEREINZDT, grdo NOOJ 1 I
FEolBHDER—D NIS INAT—RZAATNIEEFT—/NICOJ 1> TE 3.
FlEY—NEB AT —NOIR—LAT s L7 NI EHBINTED, FAT
D774 IVER, HIER, BEEWSILEERFE DR ANBBNICRIRE NS,
CfCA DRI T, Y —/\TIEFTEERD so3ZzBZ R WRD IFBEARED
B WD AIEETEH %™, Python IC (& iPython & WS X EEHEBENNEE I N TEHD,
AT A Python X7 ) 7 NMERRRFICBER T3 5. iPython OFJAAEICDOWTIE 4
(4.3 B TRRT . HEY—N\TREAOSM Y/ —ROAYY RSV ETD
iPython DFBIFEIEENTWS. &> TEHEHEIIBEFTY —/\T iPython %55
U272, BHTAD Python RV 7R ZERTZ2DNAEIVWTHSZS. Fif:
JupyterLab, Jupyter Notebook @ & S R X FERUHIRIRIZE S FIFATIAETH 5.

o — N\ DM, RUFIARNIEUTOR-JZSRO L.

https://www.cfca.nao.ac.jp/node/22

https://www.cfca.nao.ac.jp/node/22#policy

S TNy I Py TEULTOFABIRTELRVWCEITEELEL &S, BT —/\THEHLTUL
FoT77AINERHEY -/ DS EHHEZIET. RELFEIE

$ cp —-pr hoge hoge_bk

REBYICEREZED, BT TESLIICLTREEL LS.

° SEOFEBLEAE an00, an0l ICIEZ DHEWISERSINBWE DD, IR IC—RFAIBE
EUTEBAY—N\ZESHEZZDESHS ZDHRMVICBNTES ZENEXELWTT.
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3.ISALED 2 DDAHANT 7 I

221 JET iSALE2D DET 7 7AINICHEHAAETEES 2 DDANDT 71U,
Masteroid.inpy, "material.inpiM$» 3 2 & ZkNfz, TD2DDT 7ML ERET
L2ED, BETISALE IRZEDH D ETHD, EEZAD. RETIEID 2D
DANT 7AIDFEHH Z RSt 5. 3.1 BT asteroid.inp, 3.2 §1C material.inp (T
DWW S, ZHICD W T iSALE-Dellen manual [Collins et al., 2016, Section 3],
H U < [& parameters.db [CEFDEEH N TWBD T, 255 b 5H B THE
22 E%EDHD. 3.3 ficidTexamples; 7« L7 MY OFRBDFERZEICDWTHR
N%. BIEIFET MKS BAIRTHS. BBALZ 71/ DRFERFIC tab ZFEA
FELELS—L4D, SERETESNEG. IN—IXEFATSZ L.

3.1.  asteroid.inp
INF—B TV CHEBERGZRET 27 7 1L TH 5.

FEEREIR(T IV S or BEEELER)

STEMEE, RFUIX
SAERTEE, 77 MIIAOEEH LR
JO—NIVEH(EAINRE, HRERE)
BBERAEFER, 1 X, HE, BEES)
BHRAEFER, 1 X, EHE, BEES)
SSHIYESE

L —SRIFEADOEE, HFARR, SESHIYES)

BEZANNT B. asteroidinp DFEZFATWI S, T 1L 7 KV -isale-
work/demo2D ICTZEN U,

$ less asteroid.inp
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T asteroid.inp DFE"ZZHO I ENTES. BRIC10BITOANYIHHD,7D
D7OvINHd. £70V7E35DEBRICHE > TWS. ALFILiSALE ITES
N2ZEHH, PR ZOERO—FHHA, BINANT BE(XFINHEL)TH
3. LT, NvFE 7 207AYTICDVWTHTWNTS. BE, RETTIEATEEE
BERZERL WS Z & ZHIRE UTEAAYT 5. /o Ac. Fluid. Parameters D7
Oy 7 IFEEREE T )L(Acoustic fluidization)ICBAT 2/NT XA —F £ >TWS
M, REBEEETIEFHNER,

3.0, AVYEY

AYEF D10 BITICIEFAAXA Y N7 I NDAENENNTWNS. BITOKEICT-)
HUKIE MEANTBE, ZOFTREAXYNTONESN, ETT 77100
(SALE2D)ICER I N 5. MEDEWE backup 7 7 T ILANDEZAHDEETH
%.iSALE CIESHEAERTI D EBHNICAA T 71 ILIEREINIINFOI T« L
RIS NS (4.2 BIBER). T TIXAY NP R U&= backup 7 7
TIVICHEEFRICEZIAEFNDD, "y TIAXY NFU R B E backup 7 71 )LD
5ZDIHEIREIND EVWSEVLH .

3.1.2. General Model Info

SHEEH OB 1 LY U)EIEET 5.

VERSION __ DO NOT MODIFY__ 144
DIMENSION dimension of input file 12

PATH Data file path 2.
MODEL Modelname : demo2D

VERSION & DIMENSION (3iREET 2ME RV, T2 DDEMPATH AT 1 L 7
NJDIKRZIEE L, MODEL THRAEIZIEET 5. CDFIfLE, BHEWST L
2 U DFIZ demoDs E WS T LY M UNERE N, ZDHIC iSALE DR
BHRIMNE NS,

" ~lisale-work/demo2D ICE D11 T L\ B asteroid.inp (&~/isale-
work/share/examples/demo2D/asteroid.inp & [El— T3 . iSALE DEERIMRETER & U TRA 15
BETILEZREICERTIFEE B> TVWET. TEARICHEN MDY TRDD LS ICHE>TW
*9.
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3.1.3. Mesh Geometry Parameters

STERFEIEESE, Y1 )ZHRET S. iSALE TEEREREFTERDIKRT
(High-resolution zone) & FFE RIS AR A D 1&-F(Extension zone) D 2 R DK F =
METE 3. WEFBEABRZ DG, RRZERE T 2EFHZHESDT, i
R ECTHEICERINZ2ABERAKRGZRAIT 2 I &N TERW. FHERE
Dt CYIBEZEDLSICETET DD, FINFUWEEESLGS. BEREHZE
DEIICE>THRETIEFEI DERVWKELR(EMEE, BREDEES5HHD
B82)D, REEHRICHKEZSZTUESHRENHD. & I EDNRIETFE Ngid
ZIEP T EFRICHDBRMEIE>ONgi ) TEATULES. IhZ@RL, Digu
BFHTEIEESZ LR T 5 DM Extension zone T 5.

GRIDH horizontal cells 10 : 80 132
GRIDV vertical cells :35 190 :15

GRIDH, GRIDV (ZZENZNEIE A RN IRE ICEE T M) & IR 1E 77 [M(XSFRéE
TRAMICEKZIEFHTH 2.3 DDEZANT S. EAFOEFH High-
rezolutionzone, EADHFIFFNFNEDAE, IEDFAZ ICAE T % Extension
zone DIFFEUCKIIET 2. GRIDH DERIDOEF(0)IET /1)L b ERZZFERL TL
EZEQOHFEWNT, BEEERTIE O ICULRITNIERS AR,

GRIDEXT ext. factor :1.03do
GRIDSPC grid spacing :100.Do
GRIDSPCM max. grid spacing :-20.Do

GRIDSPC & High-resolution zone ICECE 9 218 FDEZEMICHE T DR (1 1&FH
il m (CXFIT B HV) T 3. Extension zone ICELE T BT DY A X Lew, I

Lext; = MIN(GRIDEXT X Lexiry GRIDSPCM) ~ (3.1.3.1)

ERRB. DED, ALt GRIDEXT DFLEINDIRF T A X, fcfZ U LRDEFH
X|E GRIDSPCM & 7%, FEEDHITIE GRIDSPCM d-20 &E7> TW5. BDfEIL
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GRIDSPC THRIBIL UFEBEICHIGLTH D, & 2 TIIEREFH 1 X% 2 km £%
FELTWEZ EILHKS.

3.1.4. Global Setup Parameters
CDTHY YT iSALE DEEREPENDRWPHIHEEBEZREY 5
INTX—=F % ANT 3.

S_TYPE setup type : DEFAULT
ISALE TIFARICEDLE THRABETEQGEIND YO, ZREROERZE)ZITD

ZENTES. I TIIXFIITIEET D (LANDSLIDE, DEFORM 7R E)Z &iT &
STENICEUVLFHEEY N7y IHBEENICTONS. KEBFRTII—KE
NBHDOERICEU 2RE L 752 'DEFAULT D HEERT 5. TDMODEEIC
BIR D 3 B 5 & parameters.db Z5Z(C L TIZL L.

ALE_MODE ALE modus : EULER

HEROMERE%38IRT 5. EULER, LAGRANGE, ALE % ZIRFIRETH DN, FEHE
RNz EE D, ISALE TIE EULER JEZAHDE U TEEIESH SN TWS. &K
#EB 2 TId ALE MODE = EULER DHZfERT 3.

T _SURF Surface temp :293.Do
DTDZSURF Temp. grad. surf. :10.D-3
D_LITH Lithosp. thickness :80.D3
R_PLANET Planet radius :6370.D0"

INSIFHRE LT Projectile & Target FOYIHEREFEEICEAT 2/ X =5 T
&% %.T_SURF (35RE&EE, DTDZSURF (&5 A Bl (Lithosphere) R D RE AL, D_LITH
FEABDEH, R PLANET IFRRELU TWIKREXETH . VI EEREE
(LAYTPROF, #iR)ZZERICT 215EIE T SURF DHZ AN TNIEL L. EDD 3

P ZDFEITIEHEE6,370mDEREEBEL TWET. HIERK D 3 T/ NSWKRETT.
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DRFEEPHRICE > TRESN D BEBEZBEMNICANT 12D D/NT X
—JTHB".

GRAV_V gravity :-9.81Do
GRAD_TYPE gradient type : DEFAULT
GRAD_DIM gradient dimension 02

INSIFEANSHZRIRT 5. GRAV. V FEHNIMEETH . ADEIFIHE TS
ZEIKY 5.GRAD TYPE IFENBDHREZEZ 3.

GRAD_TYPE I (&

DEFAULT (FfE—7E)
NONE (EEN)
CENTRAL (BREIREAD)
SELF (BECEN)

DWITNHZANT 2. RFEERTIE DEFAULT DH%Z{ERAT 5. GRAD DIM (&
BENMREAREZRET 2. BFFTA X2 RKEL LS LHETIHRIAMICE
NINRELNET 2 & E2ERT D2UENHS. GRAD DIM =1 TIFEREAM, 2
TIREEAM, REAME S ICENINREARZFHET 3.

3.1.5. Projectile & Target Parameters

ZD 2 D2OTAY Y TlE“Projectile” & “Target”|ICFT 2R EZITD. 2 D% &
PR TEREIT 2. iSALE [CHITB“Target” [FEE UL REDME L D TEHOFHE
BIHETZIEOHDZIARTLE UL TERESIND. ZNLNEETProjectile” TH 5.

OBJNUM number of pro;j. 1
LAYNUM number of layers 1

B SALE O TRREPXRAEXRZ R DT TIEHRWC EITEEL TS EIW. HEEEKF T
HRE WRAEIXE TRES NS BEBEDERITBEN S BEEBSEZE5ZXFT.
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OBJNUM [E“Projectile” D¥ % X E T 5. X 3.1.5.1,3.1.5.2 ICEREFIZ R~ . HIZIE
EBRZLOHKERMEAERLTOHEZIE L WIBSIE LAYNUM=o,
ONJNUM=4 EERET D &ICTR 5.

OBJNUM =1 OBJNUM =2 OBJNUM =3

S

LAYNUM =0

& 3.1.5.1. “Projectile” X E I & OBJNUM DBEIFR.

B 3.1.5.2. “Target”Z&XEHI & LAYNUM DER.

OBJRESH™ CPPR horizontal : 8
OBJTYPE object type : SPHEROID

OBJRESH |& Projectile OEIRAMDFERZMIETF TREIT 2D ZHET 2/87
A—9TH%5. BEGREABRDZEBEREILXZDEDOR/NTRES. CPPR (&
Cells per projectile radius D& T3 5. OBJTYPE (& Projectile DFCIRZRET 5.

“Z DFITIXEFTEREZEL 57, CPPR DEIBRIIC/NE K B> TWET.
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SPHEROID (3R)

CUBOID (FZAK)

BITMAP (A —TERK)

PLATE (BRAMET % &6 ZAR)
CYLINDER (FI1E)

OWITNHhEANTS. FEREENELD(E SPHEROID & CYLINDER TH 5 5.
Z DA(demo2D) TIFEN R AR DIEFEUMNERE L TWLWRWHBEIMIT T AR
I RNEED1ICHRTESNS.

OBJRESV CPPR vertical 116

DLDIT OBJRESY E WS /IS A —F ZEBIMT Z°ENEARDIRFH =
OBJRESH &I ICIEE T 52 & HAEETH 5.

OBJVEL object velocity :-6.5D3

OBJVEL T Projectile DI EEZRTE T 5. BDEIFHETREZEKT 5.
> T Z DB TIE Projectile DYNERRI FERENIE FAE I 6.5 kms' &7R 5.

OBJMAT object material : mygrani
LAYMAT layer material : mygrani

“Projectile” & “Target” DB Z:EIRT 5. KRETTHEIAT D material.inp TDIFfc
ZEIEEEICEDESIET2DOANT 7A IV &S 5.

OBJTPROF object temp prof : CONST
LAYTPROF layer therm. prof : COND

OBJTPROF I& Projectile @ LAYTPROF (& Target D#IEREEREZ R 5.

> OBJRESH D EMTHDICIEAT S LMD P TWVWTTH, asteroid.inp FDOZEED ANNERF
IFBEHATY.

26



CONST (FR)

COND (BE)
CONDCONV (Lithosphere [32MRE, ZNLURIFXEEHIX)

CONDCONVCAP  (EA (| CONDCONY, 7272L, Bim &R0
OWInNhHzAHh9 3.

LAYPOS layer position :-85

LAYPOS TEIEMBIEAD Target RAMUBEZRE I 5. IEDEIFETERE Tiwmh
S ZIMEAMDKRFE, BOMEEFERE T SEZ LinEA MR FH
EMEAMAOERBEADIRFROLLTH S, FIZIFIEARIC 200 H&FZ
RELTWT, TH5 140 BB TFBEICENTEZEEL W\ & E I LAYPOS = 140
or-70 EERTEINIX K LN,

3.1.6. Time Parameters

DT initial time increment :1.0D-3

DTMAX maximum timestep :5.D-2

iSALE [SBETHIERD 2 £ T 5. BEZMA At Z+DICHN < & ZRED
% %.DT THIEADY A LZAT Y 7, DTMAX THY A LRTY TORKE%ZKET
%. ZM&ZE Courant-Friedrichs-Lewy (CFL)&REFZ /U TWRWE+DREE
ZIET I ENTERVW.CFLEHIEFEREC, BFYT 1 X Ax, REZIH Atr ZE S
<

CEE ¢ (3.1.6.1)

Ax

¢ BEFERRFETFAND 42 HIH SR
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THEZ5N%.ISALE CIIETEDR Y1 LA T v 7 TEOS S ERDERKEZ 5T
BLTHED, EROREZH& At (&

At:min(m:“, DTMAX)  (3.1.6.2)

£33, DEDEEZIM At (FERXT Y TTEH N, BEBEIHITHNS.
TEND end time :-10.D0

TEND TEIER TRAGIEF ORI ZRE T 5. ADEI Projectile DB AFFE
KrfEl ts TRIBIE U TABICID S 5. B ARG t, 13 Projectile F#E R, L EHER
E Vimp A=Y

to= 2Rp 2 x OBJRESHxGRIDSPC
<= —

Vimp OBJVEL

(3.1.6.3)

EEEEINS. ZDOEFETIE R, (OBJRESHXGRIDSPC)= 800 M, Vimp (OBJVEL) = 6.5
km s'TRD T, ts = 0.25 s THD. FTEFDIFLNZD 10 (2.5 5)ICTR B X THE
IS, EWSZEIILHS. > TZDHITIE TEND=2.5=-10 THD".

DTSAVE save interval :-0.05D0

DTSAVE 7 —4% HAORREZIEET . TEND EEKRICEDEIF t. THIR(L U
EBERYT. ESHITHRATY T now 1

TEND

Nout = ——— (3.1.6.4)

DTSAVE

7 to|& OBJRESH & OBJVEL DMEICIG U TEILT 2D TRZDITEL &£ 5.
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E73%. iSALE Tl noye D _ERDY 4000 ICRE SN TVWBDTERT 2LENH
5. TN LISl WENZ S EWEEd Restart B2 /ERR T 5 2 &R .
Restart [CBI U TIEFABE S TRIRDLBRWV. BEICK > ciFHIE iSALE-Dellen
manual [Collins et al., 2016, pp.18] T DUMP /N T X =5 ZF{AND & L W5 5.

3.1.7. Boundary Conditions
BEEOHE T EEHOB TOENMUIRE £ 5T ZHEREHE L ILR)
WEEERD. COTOY I TR 4 DOBFHTORREGZRET 2.

BND_L left : FREESLIP

BND_R right : OUTFLOW

BND_B bottom : NOSLIP

BND T top : OUTFLOW
BRKMEICIE

OUTFLOW MEOHNFREZR-ILFFR, STENSEDERI)
FREESLIP ME DR TFREDERKD FRE, BITHRAZ 0T B)
NOSLIP MEDORFREZER TolcT 3)

DOWITNMEBIRTESD. MFEEZEEERL TLWS5E,BND_L (@09 FREESLIP
ICERTE LRI NIE 7R 5780\, FREESLIP, NOSLIP Tl ETEfEE DimH S EMEKR MK
FHUTL3HENHD, FENNETHS. OUTFLOW TIEEMERD REHFF
SIRVWHERENGET 5. CE56FRENDETHS. £/ OUTFLOW TIEET
BHROBERENHIILAEV, EWSHBELHS. EOERFHNLVHICD
WTIRE—BNBERNBZVNDOT, BERANICERABEOEZENTHEVNL DI,
Extension zone Z/AK ERET DMLV, Uh U, VL —FERTETX T ESE
EITLLDETDE, ZNHELWEELHD. 20 & S FEFTEERZ RHEMN
ICEL S ERFENFERICEDEERFEL TWSDD, ZFMIT 20ENH ST
H33.

" RAZICEXRGB 7 7AIIINEEB U TUEDLBRVWESICT ILEEETHZEBETEEITH,
BEZOLSBEBEICE > TWBONERIFTRBETY.
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3.1.8. Numerical Stability Parameters
ATHMERBORESIZRET S. ATHEICDOWTIEERR 323 BEZSR
LTIEUL LN

AVIS art. visc. linear :0.24Do

AVIS2 art. visc. quad. :1.2Do

AVIS DY 1 R, AVIS2 [ 2 RDIEBDRKESZERT. T TANINTWVWBIEIL ISALE
ARF—LDHERETHZDT, FAlBZEAINGWERD FEELRVWIEZR
ITIHT 5.

3.1.9. Data Saving Parameters

CCTIIREANT BYEEZIETET 5.

QUALITY Compression rate:-50
VARLIST List of variables : #Den-Pre-Tmp-Yld-Dam-Ert-Vib-YAc-PVb-VEL#

QUALITY (AT —F DEMEAEZRET 2(5LW). BEEUBRNT & HVHEEE
INTWS. VARLIST SN T IYBEZRET 5. TNEFNOYEEN 3 X
FTEEINTRD, BE (XA FRA)TORE, Minx 4’ (¥ v—THE
RiFniER sz,

Den Density

Tmp Temperature

Pre Pressure

Sie Specific Internal Energy

Dam Damage i.e. Total Plastic (shear) Strain
VSt Volume strain

Alp Distension

" parameters.db (C "Please do not change this value unless you know what you do. Changing
compression algorithm or density might result in compression artifacts and, thus, affect the
simulation results and post-processing quality.; EFEEEIS N TWVWE Y. EEFLFMITERL TWE
TA..
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Yld Yield Strength

YAc Strength of weakening due to Acoustic Fluidization

VEL Velocity components (horz. and vert.; cell-centered)
Dm1 Dummy field number 1

Dm2 Dummy field number 2

C x Horizontal co-ordinate (needed for 2D Lagrangian calcs.)
Cy Vertical co-ordinate (needed for 2D Lagrangian calcs.)

R EEBINAIETH B. VARLIST ICEEFNTWRWYIEBEZHERICAN K
SEBEICIEBHEEZITS UHRBRVDT, HERIICEKERT UL TELBELND
5.

3.1.10. Control Parameters

DAY I TRIERRBA TV a Vv ERET 5.

STRESS calc_stress i1

STRESS RREIGN TV VI ZEEIT2NEDLZ 0 b 1 DETEET 5.
STRESS=0 D & Z(LEHIHIICRTY Vb=0.5 &7 %. > T materialinp TR
ISAETIVEEIRLU TWeE UTHREDAT Y VILDOESTEBED 0 IC725726,
MR EFEL <D . material.inp ZiRET D <, BEDH DR ULDER
HRNRZENTEDDT, ERTHSB. 172U, VARLIST D EA DT X
STRESS=0 TIEFTZ7—%ZH T HD(Dam, Vst, Yid, YAc R EYWHB. TF7—h i
t%ﬁl7 7 7 AL ERER L, VARLIST ZBYICIEIET 2HENT 5. RiFZ

FEICEEFNTWRWHSBEEIMNICASIETNTWLWS Control parameters %
< 3755 KEBIESTIEENR WD, BERH 5 AL iSALE-Dellen manual, XU
parameters.db ZZ&ZE(C U TIE UL L\

3.1.11. Tracer Particle Parameters

Z N &K T.lisale-work/demo2D/asteroid.inp DB =K UTz. TOANT 74
LTI N L —TRIFIFEA SR ISALE (Td Lagrangian tracer particles = #%
FORRICHE > CEHI Z2EECODHRTEZBATEIIENTES. NL—Y
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FFICIFEFICERSINIYBEL T TIEBES 2ENTERW, MEDEZRME,
EHEERE, KOBEROETONMZEHRTES. HRZEHSZ ETEDLLZN
FlFBWEBE S, FZTUT T asteroid.inp ZiREL T L —HRFEEAT
2 HE AR NS, SALE BHEF —LDNEELU K H & ~isale
work/share/examples/Chicxulub Tl& b L —HRIFIFTEHAI N TWS.

$ less ./examples/Chicxulub/asteroid.inp

EANL, BIEChicxulubiDFDANT7 7AILZTRWNWTH LS.

Numerical Stability Parameters & Control parameters (global) D & I MTracer Particle
Parameters; D AV I NH 3. NL—HRFZEBATSICIE, cOTAVI %=
IE—=UTEBTREL TWL3 asteroid.inp ICX—X M FHIEL V. BITFTIE/N
TA—=FICDOWTHRICHAT 5.

TR_QUAL integration qual. i1

L —DRFEBATEINENERET 5.0 BSETHALBVREILES.

TR_SPCH tracer spacing X :-2.Do :-2.Do :-2.Do
TR_SPCV tracerspacingY :-2.Do :-2.Do :-2.Do

NL—UhFZHEAT ZHEBEIEET S. TR_SPCH FBIEF M, TR_SPCV [FEHE
HETH 2. EOBEEEER, 8OBERTFRERT. ZORITE 2 RFEIH
L—HHTFZBATHIENDILIRRD. BEZITHFN 3 FlicaoTVWDS
D& TChicxuluby (& 3 BEDYE Z IR SFIBICH S5 TH 5.

TR_VAR add. tracer fiels*’ : #TrP-TrT#

PRODBEROTVWBESICRAZN, BRIV
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NL—YRFICEEERT Z2YEEZIETT 5. 3.1.9. Data Saving Parameters) D
VARLIST E[AERIC, ZNENDOYIBEN 3 XFTEERINTED, AZ“"TDORR
T, Mikx ¥ THEZITNIEES .

TrP Peak pressure

TrT Peak temperature

TrE Peak specific internal energy

Trp Pressure

Trt Temperature

Tre Specific internal energy

Trd Density

TrM Material

TrA Distension (alpha)

Trv Volume strain

TrS XX and YY components of the dev. stress tensor
TrX XX component of the dev. stress tensor
TrY YY component of the dev. stress tensor
ZEIRTES.

3.2. material.inp

material.inp (AT 2YWEETILIRREAER, BRICH, ZRER, #1551t
BEVERET 27 71ILTHS. material.inp ODFEFZFA TN S. T1L 7T
N U ~Jisale-work/demo2D ICTEE) L,

$ less material.inp

T material.inp” Z 5t < &E M TE S.material.inp (&2 DD 7OV I TEEEINT
W3, E¥DEERITDETILOER, TR ENZTNOETILADAAIN
TA—=FTHD. KEITEFETILOFERIF(LTOY V)CDOWTHEHRTS. 22
TEIRUVEETINIRIEZFNICH 2T/ TA=FEZT IOV VICANZRENH

*! ~lisale-work/share/examples/demo2D/material.inp &[E—27 71 /L TT.

33



%. ETIEIRTA—F DIEHEDE DFEHIF iSALE-Dellen manual [Collins et al.,
2016, Section 4]ICEMNTWVWBDT, FE55%ZSEICLTIELL.

MATNAME Material name : mygrani

HEFOMELTHD. I—TEENEHRICRERELY, FAEHFTU -
20 7 XFTRIFNIEDZ S, material.inp @ MATNAME T2}z &81%
asteroid.inp @ OBJMAT XU LAYMAT ERIGE 22 &ICK > T2DDAAT 7
Iz B ENTES.

EOSNAME EOS name : granit1
EOSTYPE EOS type :aneos

REARRET /L% BIRY S. EOSTYPE I (&

tillo Tillotson EOS
aneos ANEOS

DELLSNZERIRT B ENTES. ZNEND EOS DEHICDOVWTIIHEER
D 3.22 BZZSEU TIEL LY. EOSNAME [d~/isale-work/sharefeos DHH53EIR T
B5ZENTES. CDESMRFICRZE DT BRENH S. Tillotson EOS D/
X —% |$HRF. ti1lo, ANEOS table [#53RF.aneos T&H 3.

STRMOD Strength model : ROCK

O

BARIGHET IV ZEIRT 5. BREAETIVICDOWTIEERRED 4.1 fizSRLU
TIEL L\ STRMOD I &

ROCK - Pressure- and damage-dependent strength model for rock-like materials.
DRPR - Drucker-Prager: Linear pressure-dependent strength model for granular materials.
LUNDI - Lundborg intact: Non-linear pressure-dependent strength model for intact rock.

2 1 XA ~D AsCIl
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LUNDD - Lundborg damaged: Non-linear pressure-dependent strength model for damaged rock.

VNMS - Von Mises: Constant yield-strength model for ductile materials.
JNCK - Johnson and Cook: Strain and strain-rate dependent strength model for metals.
LIQU - Liquid: Newtonian fluid model

HYDRO - Hydrodynamic: Inviscid fluid model

ZRIRTBIENTZS. FREENSWVE BN S, ROCK, DRPR, JNCK,
HYDRO IEDWTIEHERR 41 i CER L. 22 TRERENUNDOYEETIVIC
DWTREE(ICS &9 %.LUNDI, LUNDD I ROCK model ESE2H#ATH B8, 1F
FESESIEBWE B 5. VNMS model IFBERIEHZEHE UL TEZDET
IWTHD, EEMEOREREHOELE LU THELONE I ENH B, £lcWbor
% mgroup scaling law [e.g., Holsapple and Schmidt, 1982]D z, FDEE Y [ EH &
LTz ENEL [eg., Suzuki et al., 2012]. LIQU (& 5D RN < SRR
(Newtonian fluid)Z2&x 9 ET /L TH B. HHEREDREIGHT > VI S; FEERE
gZFAWT,

sij= 2n&; (3.2.1)
E1RB. 2 TndEERTH B.
DAMMOD Damage model : COLLINS

DAMMOD (& STRMOD=ROCK D & E[CHRIT/E 5. Damage parameter D DEtEE
Z=iEIRY 5.

NONE - No damage model; material remains intact.

SIMPLE - Shear failure model with constant failure strain.

IVANOQV - Shear failure model with pressure-dependent failure strain.
COLLINS - Combined shear and tensile failure model with brittle,

semi-brittle and ductile shear failure regimes.
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DOWNWITNH%EEIRT S. DAMMOD=NONE & UTCiBBIFEBUENEREL TEEN
THBMEBEZIRD ANSNBWVWDO TEEL X \%’C&S% 72 & DAMMOD=NONE
M & E ROCK model [& LUNDI, LUNDD &[E—Td% 5.

ACFL Acoustic fluidisation : BLOCK

BERHNET )L(Acoustic fluidization mode)Z:EIRT 3. COETFIIE—F TS
S5, BHKGEOMEZEATZETILTCHD. bEHEADIL—FT
K <HISN TULfz Simple crater h*5 Complex crater NDBHEZ 5RBHT 7= IC
BAINTc [e.g., Melosh, 1979].

NONE No acoustic fluidization of the material.
BLOCK Simple block-oscillation model.
MELOSH Full Melosh (1979) model of acoustic fluidization.

DWITNHERBIRTES. KBTS TR,

PORMOD Porosity model  : NONE

ERNEZREBRET L ZBAT EHEDERRT 2.

NONE No microscopic porosity
WUNNEMA with microscopic porosity
DELESHZEEIRT .

THSOFT Thermal softening : OHNAKA

L ET I ZRIRT 5. BER 41418, RV 42 852SHBLTEUL.
NONE No thermal softening.
OHNAKA Smooth hyperbolic tangent function of temperature.

For use with all strength models except JNCK.
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IJNCK Polynomial function of temperature.

For use with Johnson and Cook (JNCK) strength model.
DWINHZRIRATETH .
LDWEAK Low density weakening : POLY

MATE TRER I ZFERIFREDN LN > TVWRWCHEDL ST, BERE
EDEBEEMEKRDZENH D, CNIEEHRE LTI XTI L THD W
BB DY E (jetting ° spallation TE U TeEEREY TIE L < H 5N 2)DEFHE
ZBET 5L, ABEDEREFIILINTAINICEREICKR > TLESBE
NHdZENRRTHS. EEMETHNILIKIE, 2 WEREDTHEIET -
TWBZEICHEYT DD, BESD SALE TIEZFD L SBYEEBELN TR,
CDELSBYEISBENTNDTHZES. ZOMREEEDLZERADETEZ
5D Low density weakening model T 5. < Z Tld

NONE  No low-density weakening.
POLY  Polynomial function of density.

DODWITNHIEZBIRTE 5.

3.3. iSALE AR F—LIC K BH5E

~lisale-work/sharefexamples 7« L 7 kU ICiZ iSALE BHFEF—LHIBEELU K
KRR IRBIBED N Z T W . asteroid.inp ¥° material.inp ZiRE T DRICSE(C
15 THBS. 2L, materialinp IEATS A TNSE/CGX—F ICIZFRFT
DYEIC S > TEBSEDA > TNSEEDD, [EETESETEELNT E&E
BELTEL. Z<DHE, ZRXEMBBESN TULWARV. EEICERT BEIFT
—EENXBMAEZ T 2h, ERICL > TREITZRENH S. AEITIEER
PIBORNBZBEICHENT 2. 3.3.0 BUBEOREDOFIMAICIE, MURIICEEN G
B RTULBRICEHERT X TIEDD > e ERE DB Z 4 U TH < (MacBook
Pro, Mid 2014, OS X 10.10.5, 3 GHz Intel Core i7, 16 GB 1600 MHz, DDR3). ETE#& T &
TIch W 2EEZEBEHZDICFERDESS.
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3.3.1.  Airburst (26 min)

AIHFOBREHKIARZERE U CHHE. SBZABRICEATIROESZEICKERST
3 % . asteroid.inp ICHIHANER T RILF—%ZIEE T S OBJENER hMfEDLN TS,
IEERETIFRWHBERGEZRELEWERICIEZ DL S ICT LKL,

3.3.2. aluminum_1100_2D (60 min) & aluminum_6061_2D (62 min)

TEBRZAWCENEFRERZEET 258, TBRZHEICEALLLVWEE
ICBEICRDTHDD. RIcVL—IE, RSZBNITHILODENAIVT
N (cratergrowth.py) RIS N TEH D, iSALE ZfE> TV L — Y ERERZHE
LIcWHRE ICIFSEICRDES 5.

3.3.3. Chicxulub (359 min = 6.0 hours)

6500 FFRIICEE L EMRKERMEH(K/Pg BEZE)Z5| I U RIEER
[e.g., Schulte et al., 2010; Collins et al., 2020 DIEEEETE. HEES, R, <>V ML
EWSEEBBEENER > TWS. BBEEZRE DORBANDEHEFEZITULWL
BRICSEICRDIESS.

3.3.4. Collision2D (19 min)

ZRZFOBEARTABBENZREE YV M, ZRELEAKZRDE
KR REICEHRT 25E. ZREBRETIVEZFEICEBALLWGES, B
BRERZEZBELUWGEE, REPAKZEAUVLCWEEREICSEICKRS.

3.3.5. demo2D (31sec)
ARE A U T E fz asteroid.inp, material.inp (& Z DBIEDH D TdH 5.

3.3.6. dilatancy (310 min = 5.2 hours)

SIMTED DD o IR DR D ZEEN Z LR % dilatancy model NMEA I TL
%. dilatancy model & Collins (2014)IC & > TEA SN, —MRICHD L S RHL
RICTHMEZNT B EBLBBZ I ENTESNTWS. 2D ESHRED/NILY
BEIFZXLGEWD, AEBEERRELBS, DEDERENLEFT 3. #13K, A,
KRERELBESND VL —FITIE Freear ENEBIEOSNDZ I ENH BN, &
NIFMTEENZERZETcHTH S, FRIMRD dilatant fluid THBDEEZX S
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EZDESBEHEEZHETE %(Collins, 2014). StTETER NI L—%
DENEEZFET DAY ') 7 N(porosity_gravity.py)bEIES N TW5.

3.3.7. lce(>7hours, TEND Z/N& < 5 Z & ZHEE)
KHBED I E FOKFINTRY S5 E. JOKEHECEALLNE
EICBEICRDBIESD.

3.3.8. landslide (204 min =3.4 hours)

S_TYPE = LANDSLIDE & J 35E. #iIRNDZFHETHDICEUIGHELEY b
7y IR TWS. 2 RITT HILNEERDOFHESE L THSEICED. BE
Z DBIREIT (S EEAT « HEBIE D python X7 ) Z A FHEI N TULRLW,

3.3.9. MesoParticle2D (25 min)

S _TYPE = MESO_PART & 9 %58, Macro porosity D EZEZ 5T EABETH S
[e.g., Davison et al., 2017]. [FEAMEME DEBRGREZITWWERICIFERTSH
5. COBPETIEBEDOYMEZR > TED, EBWMEZETEICHD ANTc WER
ICHBSEICRD. BB IDETIICIE additional.inp (asteroid.inp NDBIN T 7
INEWSAAT 7AILHEBINE N TWLWA. isale.pbs DH %

time ./iSALE2D -i asteroid.inp -a additional.inp -M material.inp

EEEFTMZ B2 &IT K o T additional.inp HE1T7 7 1 JL(SALE2D)ICFRAA T E
TW5.

3.3.10. mesoscale2D (255 min = 4.3 hours)

MesoParticle2D & [FAIFRIC mesoscale 5t EZ XM T 5. Z DHIBETIFERMFICE
HRI7E pore(ZR)DEII L TWBEOEERGCEZHE I 5. ZRZETYE
ICEERMEIE T 2RORBEZRNDRICHER TH 5[e.g., Glidemeister et al.,
2013].
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3.3.11. planar_eulerian_2D (5.8 min) & planar_lagrangian_2D (2.3 sec)
Whk 3 1 RITFIRERERZIERT 55t H. BEYEOMRICEERTH
%. planar_lagrangian_2D T3 ALE_ MODE=LAGRANGE H'EFHE N TW 3.

3.3.12. Planet2D (42 min)
B 200 km O/NKEHNBANEREI H51HE. S_TYPE = PLANET, GRAD_TYPE =
CENTRAL YRFIE N, BRODENBFROERAEEERAME TS 3.

3.3.13. Sand2D (433 min = 7.2 hours)
ARWZRAWCEREROKRETE. REFEOMRZENL, EAIMEE
M 500 G (= 4,905 m s))ICERES N T WS,

3.3.14. SelfGravity2D (21 min)

EE 4,800 km ORBHENRIBHIRICER I 551E. S_TYPE = PLANET,
GRAD_TYPE = SELF MRS N TH D, FIEF TH—BCENZERE U Iifitirst
B2 XREAETH 5.
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4. iISALE ETEEEF -9IHk-

KEHM S IFERRICAA T 7 1)L asteroid.inp, material.inp Z &% U, pySALEPIot
TER%Z L TWL . FI#kdmILEC 7 U 7z asteroid.inp, material.inp M S HFE L, &2
HEY E0S ET IV ZZEFRUTEHEZERI 52 £ICF 5. BT T pySALEPIot
DEXRBIEZERT 2. 41 I CRET 7L Z#[HT 5. 42 BiTIEiISALE DA
7 71 ILEEIC D WTIRNR 3. 4.3 B1TIE pySALEPIot (ZBE U TXEER D iPython Z
AU TERY %.44 BICRFEEBE TANT 71 IIUiRE EERZ1T 5.

4.4.  Elementary2D %
F# & U T M Elementary2D 1 & W S Bl B8 % # 5 U = . ~fisale-
work/isale2021cfca/Elementary2D lCB%ehL LS.

$ cd ~/isale-work/isale2021cfca/Elementary2D
W CEEZETT 5.
$ gqsub isale_run.sh

TEHEZETT 3. 'gstati TEE®D Job NEBICHRNTWEHNHERL K S. &
BREDPTKRTIZEIITTHD. 2OBEICICTHRULIEAAT 71,
asteroid.inp & material.inp ICD W TR ICRERT 5.

EAKIF"demo2D) & TWLB MY, material.inp Z& 2 X, Projectile & Target %
MIZIC/KZA DL DI U, FIBBEDHICYEETILEZINT OFF ICUTE
27fAE UTH 3. EOS ITId ANEOS granite(granit2)Z #IR U T L\ 5. asteroid.inp
FETEEIBZ A UHLR L, Projectile X% 20 18 F CRAEIT DL DICEEL L.
ML —UHRFZRIBFICEBALTWS. ML —UHFZFESETICD
WTIEFRETRODERS Z &ITT 5.

STEHIMRT I % & Nnitial_UpzZDeny T 1 L 7 MU DA S 1, MIEAKEHL HEIE
ENTWBIFTTHS.

$ display -resize 20% ./Initial_UpZDen/upZDen.png
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TEHRZRWTERL TH LS.

Initial setup: upZ, Density

12000 — 4000
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o N @
g 2800 ©
> 4500
2600
3000
2400
1500 2200
0 2000

r[m]

D & SBEEDIHEIT TWNILEFBT T TH . Initialpy FAN T 71 ILEEEL
EZEICEBTDERRBED ICEREINTWEHI ZHERIT HRICERATHSS. B
ZBEHOXRY NT—VBRBICK > TEZDFHBEORRICR WEBA DD S AR
N3, ZORICIIVETSEDN, UTOIATY RTEKRT 7 1 JL(*png)%E
BRDFITD PCA\EX(scp) U TE I TEHRZ B2 AENH .

$ scp —-p isale@@@E@grd@.cfca.nao.ac.jp:iSALE-
work/isale2021cfca/Elementary2D/Initial_UpZDen/upZDen.png
./

4.2. SALEOHAT7 7L

CNETITISALE ZESHE % & asteroid.inp TIRELT 1 LI N ICEHER
REENIEIME N, Python RT U7 RNZES TS EHEBRZHE L BRI E
MENDIEHEZATER., AETIFZ ZETREWICIEHBL T >k
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iSALE DFtEHNOFRFICDOVWTRICEENERATH DI EEZDHDZHDIC
FRERY 5.

4.1 EIDXE(IC K o T Elementary2D O TD 7T « L2 ~ UIC Elementary2D & LY
STALINIDERSINTWDIET THZ. COFZEHTHKLD.

$ s ./Elementary2D
INFO SETUP grid.txt jdata.dat.jcerr restart.dump.gz
PROGRESS errors.txto jdata.dat output.txto

Mdata.datih' iSALE DFEHANTHS. LML, BEDOIT 1% TlEAWVWTHRH
RIFBBETERVWTHES. COT7AILEBYICHEREL, 70 LI ZHITT
IA—HHBU WERITIIT T % DH pySALEPIot T3 S. pySALEPlot € DWW Tl
RETTHET 3. output.txtd ICIRIEAERICETINTNIAESHDES
HNEIREND. RS CEER T TOEREHERTE 5.

$ tail -20 ./Elementary2D/output.txt@

REEANUTHELS. tail AXVY RIFT77AILOKRENSIEE U T8 ZIHKR
ICRRSIEZAVYRTHD. LEEDHTIET7 71 ILKIED 20 1T2FKRNT 5.

PERCENT COMPLETE:  XXX%

DEANIRRRETOERETH S, STERBEHN S DRBREE ZDENSE
BIRTETHEEDL SVWOERBENIIINDIIMEETE B.

MINFOLT 4 LY N DHFZEHTHELS.
$ ls ./Elementary2D/INFO

asteroid.inp material.inp modelsetup.tex

setup_report.txt
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FINFOJICIFETEICER U AT 7 1)L asteroid.inp & materialinp A E—&
NI E TV S, modelsetup.tex [N SH LaTeX 74—~V N TIREINT
W23, setup_report.txt ICIEFANT 71 ILZH & ITHERR U ICEHERENETEXE
HTERAINTWS. EEMICIE asteroid.inp ¥° material.inp TEEICEEA L TW
BWINT X =S EED(E*, E0S N'SETESINICEERRBICE T 2EE, StEEE
DEZHEFERE, AU N L —YRFOAEBER L, "Projectile; DEEE(FEF,
BE, EHIRILF—, )VRENTEASINTED, BERUED OERENE
RENTWIHESH ZHERIT SRICERTH 3.

FHWNTISETUPIT A L7 KU DHFZEHTHES.

$ ls Elementary2D/SETUP

Tref isotherm_granit2.txt energy.txt melttemp.txt temperature.txt

alpha.txt gravity.txt pressure.txt yield.txt
alpha_volstr_proj__ .txt hugoniot-proj___ -granit2-aneos.txt
pressure_yield proj  .txt alpha_volstr_target .txt
hugoniot-target_-granit2-aneos.txt pressure_yield target .txt
density.txt matdist.txt sound.txt

DESICHRABT 7LD SN TWS. FIHIERMHGE U TEHESNEDLT
FRAMNT77AINTHRESINTWS. HIZ(E pressure.txt IS IFHEAKHEFICH T B 3F
S HMEDERKERES, temperature.txt [CISPEREBEN RIS NTWS. £
FFICHERBDIE E0S MSETE S 1/t Hugoniot HI#RTdH 5. I Z TIE hugoniot-
proj___-granit2-aneos.txt, hugoniot-target -granit2-aneos.txt < db %. material.inp
TANUIMEETIVICH > TEHE I Nz Hugoniot BIR(GERRT T A MDK
3.1 SBDBIMI N TWS. ¥'E & & D Hugoniot BRIRNNEI SN 2D T, 2D
BREAVRTAIVYE—F VR - Xy F T E[eg., Melosh, 1989, pp54-56]% FA L
TEHRETRORRKENDENBEZKDD I EHARETH .

TPROGRESS1T « LV RUICEEHEFD YA LRTy T &, BERERR, T
FINF—RERRZER VT F AN T 7AIILHMEMS N TV,

B laTeX A—HICE > TR B EEZELBICEATL &£ 5.
% INSDINTA—HITIEISALE IR F — LADHRENBBIMICA TS NE T ISALE [TIEZ D
EOBTEUL/INSA—Y B EBELZ VDT, BRI DT EEHITITHLET.
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4.3. PpySALEPlot B E

AEITIE iSALE DFTEHDDOEMNICHIAT S pySALEPIot ICDWTEEERT 5.
PYSALEPlot M AKX Python TEM 17z pySALEPlot.py Tdb 5. pySALEPlot.py I&
iISALE DETEH N TH S jdata.dat [ELRT 1 LY ZMMNF TERAADToHICTE
FATE 2, BRABEICBELCW OO DOBERWBIZIELI L —FBER, FIO
BEOHE, HI2NUBICHDNL—UESORERE)NERINLTWVWS.
Python R—X &9 % Z & T Numpy(EE), Matplotlib(BE) & Wo TcBN T
module(package)ZMFUH U THERAT 2 EMNTESD EWSFIAN B 3. iPython
EWSKFEERID User Interface RSN TH D, BEDEIFTAV Y 7 M Z1EBK
I ZRICEFTH S, 732 pySALEPIot [ DWW TFIFZE D Tom Davison BEMNE
WeBYZa7ILEBEEINTWS. ZE55BRHI 2RI I HT 3.

pySALEPlot manual

http://isale-code.de/redmine/projects/isale/wiki/PySALEPlot_manual

BUF I, iPython %Z {# > T pySALEPlot TT — % %& A &, Matplotlib THH|
ZITS—EBORNZH TN S, GERFAEY—/QIV > NZ17 > LT
iPython DEEIZFIES 71 T\ B D THESICITOE S & 5FTEIF T gsub O
NYRZFESPBS Y3 TEULTRATZIENEDHSN TS,

1. FF@RFAY—/N\IcOJ1>7 3.

$ ssh —CY isale@@@an@@.cfca.nao.ac.jp

HULL

$ ssh —CY isale@@@an@l.cfca.nao.ac.jp
(isale00 IFEEDEZBS ID ICEZTHRZ %, UTHE2TEK)

2. Python TfEFAIHE/R package Z FtAHA L™,

$ module load anaconda/2 intel

? SEOBEBLEME grdo ([CIEZ OBMIEERAINRNEO0, IBEINIC—BFAIBEEE LT
HEY—N\ZESHEEZZESHSZOFRVICENTELL ZENEELWVWTT.
*® anaconda I (& 3R M Numpy, Matplotlib & L\ 5 7z module & ENTWET.
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3. 71 L2 k' ~Jisale-work/demo2D/Plotting IC &N 5.
$ cd ~/isale-work/demo2D/Plotting
4. python & ipython @ version ZE79 5.

$ python —-version
Python 2.7.15 :: Anaconda, Inc.
$ ipython —--version
5.8.0

> TWhIE OK TH 3.
5.iPython Z#ZE) 9 5.

$ ipython —-matplotlib
Python 2.7.15 |Anaconda, Inc.| (default, May 12018, 23:32:55)

Type "copyright", "credits" or "license" for more information.

IPython 5.8.0 -- An enhanced Interactive Python.
? -> Introduction and overview of IPython's features.
%quickref -> Quick reference.

help -> Python's own help system.

object?  -> Details about 'object', use 'object??' for extra details.

Using matplotlib backend: Qt5Agg

In[1]*:

6. Mmport; I~ > K TREX module ZFHAAT.

7 iPython THEE—RIZAZEZDESIC In[X: EXRRENET. PHED

DEICXMN1DEZFT.
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In [2]: import sys

7. version ZHEFRYT 5.

In [3]: print sys.version
2.7.15 |Anaconda, Inc.| (default, May 12018, 23:32:55)
[GCC7.2.0]

8. pySALEPIlot % import 9 5.

In [4]: import pySALEPlot as psp28

- pySALEPIot -

by Tom Davison

9.jdata.dat & Python DZEEICZFET .

In [5]: model = psp.opendatfile('../demo2D/jdata.dat"')
Opened iSALE data file './demo2D/jdata.dat’, with 201 time steps

Z 1T model; & WS ZHDH T ./demo2Djjdata.dat ZI&IAL Iz &lci 3. H
E3ANEHAIZEETE S,

10. ¥ e EEZFE WO\ modelJ ICEENTWEIHRNBEH THS.

% importXasY T, TNUREIF Y EANT B E XDHEHAENET.
* B73% asteroid.inp, materialinp I X 2ETE BN D jdata.dat ZRIDERICRITEL, FERFICHE

FafT5CEHARETY. fIZRERREZELSEIHEZRELLESICHEZLRT S
BE.
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In [6]: model. [TAB]
([TABiZ % 7 F —Z 483 & L\ 3 FEK)

HREBIEHTTLS. INSHEH model ICIEIMINTWVWBIERTH 3.
CDESICHETEZHEEEZ Y TRTTHAND I ENTESDH iPython ZfE
S EDFRTHS.

11. B U IZ "model.inputDict ICAIDE NN TWSHIERL TH LS.

In [7]: print model.inputDict

{'DAMMOD': 'COLLINS', '"GAMETA': 0.008, 'DTDZSURF": 0.01, 'D_LITH'": 80000.0, 'YLIMDAM":
2000000000.0,'R_PLANET': 6370.0, 'BPTPRES'":-1.0, 'YINT0': 10000000.0, 'YDAMO0': 10000.0,
'"TFRAC': 1.2, 'PATH": /', '"MODEL': 'demo2D', 'TEND': -10.0, 'DT": 0.001, 'ALE_ MODE": 'EULER!,
'BND_T':'OUTFLOW!', 'STRESS': 1, 'GRIDV": [35, 90, 15], 'OBJTPROF': 'CONST', 'GRIDEXT": 1.03,
'BDTPRES': -1.0, 'BND_B': 'NOSLIP', 'LAYTPROF': 'COND', 'OBJVEL": -6500.0, 'CSIMON': 3.0,
'DTSAVE": -0.05, 'LAYPOS': -85, 'STRMOD'": 'ROCK', 'FRICINT': 1.1, 'PORMOD': 'NONE',
'GRAD_DIM'": 2, 'GRIDH": [0, 80, 32], 'AVIS": 0.24, 'YLIMINT'": 2500000000.0, 'BND_R':
'OUTFLOW!', 'OBJNUM': 1, 'VARLIST'": '#Den-Pre-Tmp-Yld-Dam-Ert-Vib-YAc-PVb-VEL#',
'OBJMAT': 'mygrani', 'POIS": 0.3, 'TMELTO0": 1673.0, 'VERSION': 4.1, 'OBJTYPE': 'SPHEROID',
'GAMBETA'": 115.0, 'ACFL": 'BLOCK', 'EOSTYPE'" 'aneos', 'DIMENSION': 2, 'TOFF': 16.0,
'EOSNAME': 'granit1', 'VIB_MAX': 200.0, 'AVIS2': 1.2, 'GRAD_TYPE': 'DEFAULT', 'OBJRESH': 8,
'BND_L': 'FREESLIP', 'T_SURF" 293.0, 'LDWEAK' 'POLY', 'GRIDSPC": 100.0, 'S TYPE"
'DEFAULT', 'THSOFT': 'OHNAKA', 'GRAV_V'" -9.81, 'MATNAME'" 'mygrani', 'LAYMAT"
'mygrani', 'DTMAX': 0.05, 'LAYNUM': 1, 'FRICDAM': 0.8, 'CVIB': 0.1, "ASIMON': 6000000000.0,
'QUALITY': -50, 'GRIDSPCM': -20.0}

Z N5 (3 asteroid.inp, materialinp (CABD ULIcABRTH . Bz

In [8]: print model.inputDict['R_PLANET']
6370.0

&I NI asteroid.inp FICECH U 7o R_PLANET DEZHOHT Z &N TE 5.
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12. pySALEPlot @ "readStep /B CERD Y 1 AR Ty 7DEHEHAZFOLEE
3. FTISUEAEMEZ Tstep0 ICHRINL TH LS.

In [9]: step@=model.readStep(0)

Read in ['Den'] for timestep -1 (0.000e+00 s)

EREIEE LB WS IEEE(Den)DEDFTHAENS. FIOYIESE ZFEHAAH
fcWwe E &

In [10]: step0=model.readStep(['Den', 'Pre'l,0)

Read in ['Den’, 'Pre'] for timestep 0 (0.000e+00 s)

DL SITIEEITNIEL . 78F asteroid.inp D VARLIST ICECEH U IZYEE UH
HIADTZ N,

13.5tepd DHZIRNTHS. stepd. [VAR], H UL (& step.datal] TZD

YEEDFREFOEES. T TIVAR]ICIIMEEDLET(Den, Pre’xl),
datal[llCld readStep B CTHRAAAL E T DIEFICEHZAND. DFD

Z DB TIE stepd.Den = step@.datal0] TH 3.

In [11]: print step@.Den

[[2636.44921875 2636.33203125 2636.218017578125 ... -- - -]
[2636.44921875 2636.33203125 2636.218017578125 ... - — -]
[2636.44921875 2636.33203125 2636.218017578125 ... - — -]
[2636.44921875 2636.33203125 2636.218017578125 ... - — -]
[2636.44921875 2636.33203125 2636.218017578125 ... - — -]

TERE (granit2) DIZBERENILA TWBIET TH 3.

i
i
A

In [12]: print step@.Den(0,0]
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2636.4492

BREETNIEIRTF[0,0]ICHERMEINTVWREZZTD I EHTE 3.

BF[0,0)| DRSNS A - F=EEEBIE model.x, model.y [T TS,

In [13]: print model.x[0,0]
0.0

In [14]: print model.y[0,0]
-13727.5947265625

DEDIR, Z] = [0, -13.7 km|DAUEBICH T 2 EE(F 2,636 kg m> TH D Z &hbhH

.

14. matplotlib Z import U, #HE%Z L TH KL D.

In [15]:
In [16]:

import matplotlib.pyplot as plt
plt.pcolormesh(model.x,model.y,stepd.Den)
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FERDOESBEINMENNIERIITH . U LT pySALEPIot Ic K BETEH D
jdata.dat DFEHIAM, T 1L IC K DHEDYIEED Python NDZIFEL, 1E
BODYALRTY TDT—45 DD H U, Matplotlib I &K 2HEBDRNITET T
5. INSZ—DDT7F7AIVICEESD, FEHTERITTEDLSICLEEDN
plot.py & & @ Python X7 ') 7~ T %*.

TR ULRIEHEXICEHED, IRERDOZICTHZ2E & S WEEW
», BAFHADKICHKB L TW EZBEFEAREFESDEBTIEHRVDOT, EXR
HIICIFEXD o735 UL\, Matplotlib IC & 23 L WKIDED A& web EICILZDIER
NEBINTWVWSHDT, F552SRULTIZLL.

4.4. asteroid.inp & material.inp DfR%E & HH

KEHSIEWEWEFEEB BN asteroid.inp, materialinp Z#REL, B FH
DABT7AIEERLTW ZEICLES. ERIFE®D Python 27U 7k 318
Y Plotting 7« LU N UHRICAEL TH 3.

Initial.py
PIHRAEER. MEAROR FEE EZEZHEY 5. FRERE® E0S
TILOEBENERIED ICITONTWSHIVERT BRICHEZ S22 5.

PreDen.py
KXY TME for XZ2AWT, -7 ZERURZEBERERT 5. BR%Z
RERFNTRANBZRICERTH S35, AE LU asteroid.inp I& t = 10 t; *E TEF
Bl,01t, CEICHBERRZESHIREICE>TWVWS. KT U TR TIE1
te CEDRZEHNT S, EAEREORBEZELZHET 2REICE > TWD
hY, asteroid.inp D VARLIST THEE L e FOEBDYEEICEERETH 2.

Hugoniot_up-P-Den.py
.[Elementary2D/SETUP (D Projectile & Target M Hugoniot KR T — % Z K F
RE-ENFHE EICHBET 5. Projectile D Hugoniot BHRIC D W TIERER

3 gnuplot D 1—HTULT5 pltfile DiRE LR UEETY.
' Projectile DEARFHRHE. :(3.1.6.3)
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Hugoniot BIfRE R > TR D, 1 RTA VY E—F VX - XV F VI EZAGRLET
52 ENTES.

WEVERA L TEU L.

T, BEOHEFERLSICES TEDLGEWVWS, IBERABVEDLMDICCNEWN
SHEEDVLWSEHEULNABVWDT, UTTIEWS DHIDAHZBRNS.

(@). 7 71 IURERICIET7 71 I)LZ2ER L TEL.
MEFEZER TCI I —HHLBEIC, T7 7MIIHORBVWERERZRETE
BWZ ENHD. REDRICIF/NY V7 v TZ2ELTE TS, TNIFSALE 58
EESDDBEDOT—IYEBAEICHERUL TS, 2ITlE 2 BODHEZBN
LTHIZS.1 DB Elementary2D;Z7 4 LI MU SEAE—T 2 ETH .

$ cp -pr Elementary2D [HOGE]
([HOGE]IC IZMEED&FIZ DT B)

Ep ANV RNICr AT 3% DTS & TElementary2D 21— U, ZDH
BEEROZAMDOT A LI MNJICKRINT DI ENTES. [HOGE]D H D
asteroid.inp, materialinp Z#RET 2 & ICTNIET 7 7 ILEDHREBRE T
H>.

> DB I& Elementary2D DA T asteroid.inp, material.inp Z B D& F1%Z D17 THE
B, iSALE2D ICFRARFXE D I & THS. T DIHFA, Elementary2D [TEFH UL, B
ZIE

$ cp ./asteroid.inp ./ asteroid_[HOGE].inp
$ cp ./material.inp ./ material_[HOGE].inp
([HOGE]ICIZER D &R Z DT D)

BmEEL, E5ITisale_runsh DHDELITZIRET 5.

time ./iSALE2D -i asteroid [HOGE].inp -M material [HOGEL.inp
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ETnIEL . 7272 U, asteroid [HOGE].inp D PATH & MODEL ZjT7 71 )L
@D asteroid.inp TIHEEUCZNS EFERL TEKBENH . Ihetsnde
SAERRNLESRESNTLES.

(b). BREEZEELTHLD.

JCD asteroid.inp TIFEZEREN 12 km s* ERESI N TS, asteroid.inp D
OBJVEL ZIF ERXMEICERE L, Initial.py CHEIL THBD &, RENETEINTWS
CEZMERTESLBD. T I Tisale_runsh DHFT

time ./iSALE2D -i asteroid.inp -M material.inp -C

DESIC-C AT arv2F2E, DBFUEOBRDHZITSIENTES. A
N7 70 =iRET DERETIIERTS 5.

(c). EOSmodel ZEE L THKD.

Feos; 7« L7 MY ICIEERTIEE% EOS model HMEHIE 11T LS. EOS model
ICIIEEZEDOBRLEENTWS. FIZIL granite2 N5 iron_ ICEE I NI,
Initial.py TEENZEDL D ENBREICON D THSS. £fcproj & target T
R 2YEZENDUTEIEHTRETH 2.

(d). Projectile size, FPIRZZREL TH L D.
JCD asteroid.inp Tld& 20 CPPR MASNEINTWS. OBJRESH ZEFEF % &

Projectile D1 AN ZEH 3.

OBJRESH CPPR horizontal 120
OBJRESV CPPR vertical : 40

BREEANTNIXERERFIRD Projectile ZERRT D Z ENTE 3.
CCETTEDLSICanIE, iSALE OEARNBRIBETEBTETCWETH S

S. #EWT PreDen.py ZHIICHN > THRFRINZE (L ZHET D5 X7 ) T~NDAB%Z
BEEICERT 5.
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1-15 17
WE 7R module Z import 5. R¥D 3 {TIFETE YT —/\T python X7 ) T~z
EITITBRICHETHS.

17-30 17

HBATZT7TDORRZZZEES Z2HDEY R EANRTEWZD, 774 KT
EOAXY NP IREINTWS. Python TEI VI I I A—T—>3>% 3 Db
NTEHTZE IV E, BEITIAY RN T IRDAIRETHD. BEE—DEY
TOAXY N7 NI (v —DNEDFNnIEL L.

32-34 1T
BITERZRINT 2T LV N ZIBET 5.
dirname = 'PreDen’

psp.mkdir_p(dirname)

FEEDOLBICEEARETH D. IFHD PATHIBED AJRETH B.

36-37 17
jdata.dat D &% model ICF(ITET.
model = psp.opendatfile('./Elementary2D/jdata.dat')

40-41 17
SHERMEERT 5.
print model.modelinfo()

print model.tracerinfo()

.JElementary2D/INFO/setup-report.txt 7217 T7#: < pySALEplot )5 b STERH =
RIBIENTES. BRERTNIEFAX YN IR ITRIESL L.

43-44 17

ZRRAT DB ZIRET 5.

model.setScale('m')
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ZZ Tl um, mm, cm, m, km ZBIRTES. EFE I 5 &, "model; DHFDEZEfE
FEREDBNNETZFDEMICERINS.

Plzdh s &

model.x = 10,000 (for model.setScale('m'))

model.x =10 (for model.setScale('km'))

ERB.

46-53 17

"model; IC&IN S NI IBIRH S Projectile FFE R, EIERE vinp, B AR t,
ZEHE T 5.

Grid_size  =model.inputDict['GRIDSPC']

CPPR = model.inputDict['OBJRESH']
Rp = Grid_size*CPPR

vimp =-model.inputDict['OBJVEL']
ts =2.*Rp/vimp

CDEICTBEANT 7ML DEREHHN> TEHBMICHEIT 52 ENT
= 5. Projectile D1 APHEREE WS I ERUZEEUBRICETA Y
U7 NZRETDIHENGLLBD. FLEFAACHDNERANBRWZRHLE
TE 3.

55-57 11

Matplotlib TR%ZE5 Z &L Z2EE T 5.
fig = plt.figure(figsize=(12, 8))

ax = fig.add_subplot(111, aspect="equal’)

figsize EEBITNIE, (EHSNBEGRY 1 ADAS SELEECE .
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59-71 1T
KOLEAIC 2 DD U Hh T —/\—ZERT BBz EERT 2.
def make_colorbars(ax, p, f, units):
# Create axes either side of the plot to place the colorbars
divider = make_axes_locatable(ax)
cx1 = divider.append_axes("right", size="5%",pad=0.3)
cx2 = divider.append_axes("left", size="5%", pad=0.8)
cb1 = fig.colorbar(p[0], cax=cx1)
cbt.set_label(psp.longFieldName(f[o])+units[0])
cb2 = fig.colorbar(p[1], cax=cx2)
cb2.set_label(psp.longFieldName(f[1])+units[1])
# Need to set the labels on the left for this colorbar
cx2.yaxis.tick_left()

cx2.yaxis.set_label position('left")

Python CRIMERZ{TDEEDSEICHIBDTHS .

73-76 11

R ATY DT BI—TZ2EET 5.
iStart=0

iLast =model.laststep

foriin arange(iStart, iLast, 10):

S[El0D asteroid.inp TIE model.laststep = 100 T& %. arange(iStart, iLast, 10)l&
iStart 5 iLast R COFZEHINZRHET 2B TH 5. BIDEZIEREL IC
RAUTHUEBZEDIRT EVWSEE%Z L TULWS, 1&E Python Tl for XD J)L—
TEHEIEA VTV MEEARAR=—Z 4 D) > THIE NS, ThUBEROERL
WIBIEZAEETA YTV N EDIFTERRT 3.

78-84 17
X B, Y EHODE, SEONILDIEET 5.

3> i=[o, 10, 20, 30, 40, 50, 60, 70, 80, 90]D 10 BXRICKEND XTI
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# Set the axis labels
ax.set_xlabel('Radial distance (projectile radius)')

ax.set_ylabel('"Height (projectile radius)')

# Set the axis limits
ax.set_xlim([-7, 7])
ax.set_ylim([-8, 6])

AEEBEEEREUVESTEEREET 5.

86-87 1T

KR Ty i DT — 5 ZZ ¥ step ICFAAD.
# Read the time step 'i' from the datafile
step = model.readStep(['Pre', 'Den'],i)

89-93 17
HAAAIET =270y T 3.
# Plot the density field
p1= ax.pcolormesh(model.x/Rp, model.y/Rp, step.Pre*1e-9,
cmap="magma’, vmin=0, vmax=10)
p2 = ax.pcolormesh(-model.x/Rp, model.y/Rp, step.Den*1e-3,

cmap='YIGnBu_r', vmin=1.5, vmax=4)

model.x, model.y B IEFRDERNS DENER AR, INEH R THS.
C ZTIREEREFZER, THRIZIL L TH DN, REBICER U ITNIER, ZHl
BRI 1IE & LY. peolormesh (&2 DK SR — 8 FROYIBEZFHET 5 DITHE
LTWa.

95-100 1T
YBIRFIRZEMNT 5.
[ax.contour(model.xc/Rp, model.yc/Rp, step.cmc[mat], 1, colors='k',

linewidths=2) for mat in [1, 2]]
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[ax.contour(-model.xc/Rp, model.yc/Rp, step.cmc[mat], 1, colors='k',

linewidths=2) for mat in [1, 2]]

model.xc, model.yc (ZRmHN S DBl - e Bi&F 2R DDEIR S AERE, HEHM
FEBtTd B. step.cmc (B A>T v Y A TH D, model.readStep THEE L TL)
B THEEBNICRITESINTWSERTH .

102-105 17T
NT7—N\—ZHRETS. SZTIFEEEL T make_colorbar A ZIFUHT.
# Add a colourbar, but only need to do this once
ifi==o:
#Call the function
make_colorbars(ax, [p1,p2], ['Pressure','Density'], [' (GPa)','(g/cc)'])

ETONTHBOAT—N\—ZEEHELTH EHFHEELZHRAED LT, &
DHEIFizo T1EEELTHBIFIXIWVWDTIf X EFE > TWLWS. Python TIf X%
FEoeFENEESBVWEZT DL SICTRIEL L.

107 17
2794 NILZIEET .
ax.set_title('Scaled time t/ts = {: 5.2f} '.format(step.time/ts))

CCTIREARHEBE THEBLLRAZIEEL TV, 524, BREE
HbEDLETEAT IR EBRHICEFTIRETH .

109-110 1T
MeEEHT.
fig.savefig('{}/PreDen-step{:05d}.png'.format(dirname,i), dpi=100)
32-34 T CIEELRT v L7 N DHIT PreDen-step[i]& WS &RBIT png 7 7
ILDNERENS. dpi DEHIEETE 3.

12-113 17
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HE)ty N9 5.
# Clear the axis

ax.cla()

BLED PreDen.py TITHOETWRMNEBDRNTH . CEXTxEMRLILE
T.Jexamples FITEEN TS iSALE B F — LDMERL U 7z python X7 U 7 K
ZHROEFDODABNON>TLBTHSS.
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5. iSALE 5TEXEMR -k

ARETIE pySALEPlot ZAAWTEHEBRZHEBITL TLW AEZZER. FikRE
& U T Tintermediate2D 1 7 A B U T 8% % . asteroid.inp, material.inp (&
TElementary2D) EAULHDERU THB. 2001 FEF ML —HRFZ AW
BITZIED T 5. BEIEXPRR THUW PreDen.py ZJTICEETZEBINT %D,
BETHERLDICEDTES > TEDLLBWVN. WEBKLETOREZIHRLT
UVESRBRIFEDDES LSBT AI UMD ZED D LWL UL
IFBEDHEEEDFAICHDBATHELIVWANADE UGV, SEEITIFELD K
STWERWW DN DFERBRUCOBEE EREEENT, JL—YERRSD
REZ, B8KH - BRERDOARL, RAEEENDHRRE)EBRERD
python 27U 7 hHHEEINTWS.

51. HEDML—UOMNEBEEEZZRF Y T3y NRIGEMNT 5.
BEGIR ) Tk PreDen_w_selected_tracer1.py

NL—URFEFRITZE, HRICERDEBRICH >IEMEINEDLSICE
BLTWSHARILT B ENTES. £TEHEDR Sy P 3y hhlc—
DOML—HRFOIFEZHEBEL THD I EICLKS. pySALEPIot [T (FIEE DAL
BICHDNL—HRIFD ID ZHHE I % findTracer EEMNEEINTWS. FIZ
(FHIEAIC(R, 2) = (Rp, - Rp) DIIEICH B HIFD ID ZEXD BT (T

stepo = model.readStep('TrP',0)
tracer_id = stepo.findTracer(Rp, -Rp)

9B, TITR, Z R, FENZTNXEN S B - ICENET AR, FHRED
538> fc BT MEERE, BERRAEFETHS. ZORIEICK > T(R, 2) = (Ry, - Rp)
DEREFD DKL —THFOD ID H tracer id ICIEIMEI NS, FIRU CEEDEEFEIC
BEIZIEHMEONL—HTHRFOD ID MBI NIHEENHZ. ZOHEE
tracer_id I TH D EIFRS NV AAT—EBICEEIT D55

if(len(tracer_id)>1):
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tracer_id = tracer_id[0]

D & SHBEUDIFNEEMZ S & & W len)IZERIINOER % BT EHTH .
BLETHIHRIC(R, 2) = (Rp, - Rp)ICHDRIFD ID Z—DIMH TS fc. 77 H T DALIE
i& PreDen.py DBR¥ DI —THRTITSIBLEEFHL, STEORYIC—ETZIEL
LY.

ax.plot(step.xmark[tracer_id]/Rp, step.ymark[tracer_id]/Rp, 'ko')

BEE LT, MET % & PreDen.py DEIRICEAN DD, YEOBEZRES
ENTES.

Scaled time t/ts = 0.00
4.0 T 6 — 10

3.5 r8

Density(g/cc)
Pressure (GPa)

Height (projectile radius)

-6 -4 -2 0 2 4 6
Radial distance (projectile radius)

CDOELSBELMIFNIFOK THZ. BAIEIRLU I L —FHRFOYHALET
H3. BEXNIER,2) =Ry, -R)DAEICH B ED DM S.

5.2. WEDOFGZMmICT ML —TRFEZAFT Y T3y MRITEMN

95.
BEGZT YT PreDen w_selected tracer2.py
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HERBETEZ I 250, stEFP TREDORGZ R ITHFHIYIHIC E DAL
BICHD, BRERPICEDLISICBHLIDOI ZARTCWEEIEEICHEN
%. pySALEPIot ICFHE SN T3 readStep BAEIITERDY 1M LRT Y TDEE
BREZMOEIT I ENTES. ZITRAIELTHEDOREIANLATY ST
rAZEORFREZES L TWAHFEHEL, Z0OEBEZAHELLTHLD.

STEDORIERAT Y 7Id pySALEPlot [CEE I N TW S laststep BEEZE AW TH
HHT ENTES.

iLast =model.laststep

DE3ICTNIELL. T TlFiLast=100 ATTENSB. FIZIE
step_Last = model.readStep(['TrP', 'TrT'], iLast)

DEDICT B & step Last ICRHBEDFRRY A LR T Y FITHIT BLERERE Trp,
T BM&IS S, b L —THRFICERFREDBERDTHRS NTWRW,
HETRDIVENDS. FIEEESHIDIAMLRTY T2EHLETHUHL,
NEBEEOED ZREZETCEINIEL V. FFEZE delta_time (& asteroid.inp D
DTSAVE DfETH BHEDEDIHE IFERRADE AFHEFRE TR®ILENT
W3 Z &% 3.1.6 TRz,

dtsave = model.inputDict['DTSAVE']

delta_time = dtsave

if(dtsave < 0):

delta_time =-ts*dtsave

DL DICT S & delta_time Z BEINICTEET]RETH 5.

step_Last = model.readStep(['TrP', 'TrT'],iLast)
step_Last_pre = model.readStep(['TrP', 'TrT'],iLast-1)
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Tracer up R =(step_Last.xmark - step_Last_pre.xmark)/delta_time

Tracer up Z  =(step_Last.ymark-step Last pre.ymark)/delta_time

DESICITNE, RIRYALZATY TTIXRTD L —HHRFD R AAK TR
E,Z AR FREZFE TSI ENTES. Hl& LT Tracer_up_Z > 0.3 km/s D
NL—TIDZHHLU THKS. Numpy TRHE I TWS where BA#ZE S &
ETHS.

tracer_id = np.where(Tracer up Z >300)

EFNnIE& .

print(tracer_id)

ZRTI D&, AIFEMHEShTWSR Z &I D, R

print(Tracer_up_Z)
print(Tracer_up_Z[tracer id])

H#EITL, BT D& where BEBICK > THENC ELEEEREEZF O FDOHIN
HMESINTWBZED DD THBS. BITEE 5.1 EEIFRIC

ax.scatter(step.xmark[tracer_id]/Rp, step.ymark[tracer_id]/Rp, c='k’, s=5)

BEELTHESENIE LV, SEIF tracer id ICEED ID BRI N TWB T
& matplotlib TR ZIHE T 5 scatter EAEMMEF] TH 5.
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Scaled time t/ts = 0.00

3.5 -8

Density(g/cc)
w
5}

N
w

Height (projectile radius)

2.0

1.5

-6 -4 -2 0 2 4 6
Radial distance (projectile radius)

CDESBEEERTZIENTES. TITREATRINTVLWSONEHE
DRAEI A LR T Y T T upz > 0.3 kmjs £ > TWBHFOHEANE TH 2. [
RONEBTRABEENCRAIZFEREICET 254ZEML, PEAAEICX
ULTHEBT 2 EHRHTHD. EHTIERARES> 60 GPa(fim), RARE =
600-700K(FEB)DRIFE D ELETHEL 1.

53. FEDML—UORIRZ AT Y73y MRICEMNT 5.
BEGZTY T PreDen_w_selected tracers3.py

& 51,52 CEED—DML—TUKITF, H5KHEHICT ML —TRFEZ
HMET2AHEZER/CTE. TNSDO L —UDRED L SHERPHRZRFE LT W
BONZRANRCLK BB IEHHDEES. TITREREBED—DOD KL —UHF
DRme XA+ Yy T7YayhbhhRICHEBLTHALS. LT TE
PreDen_w_selected tracert.py Z6 &IC U CTAIRZENT 5. REMRZ#H < ITIF
BYALRT Y TICR T BUEBERZLIERL ICECHNEERT 5 2 EHMEF TH
3. BE¥EDI—TFICABHEIIC
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Tracer R=[]
Tracer Z =[]

DELSICEEL, FL—THRFD R FEIE, 7 BEZIRINT 2 cHRT 5. i
WTJIL—7 T

Tracer_R.append(step.xmark[tracer_id]/Rp)
Tracer_Z.append(step.ymark[tracer_id]/Rp)

DL SIC append B TE Y 1 LRTY FICHK T B NEREZETIICENT 5.

ax.plot(Tracer_R, Tracer_Z,'k-")

ETNITRIRERET 5 EHTE 3.

Scaled time t/ts = 9.01

3.5 -8

Density(g/cc)
Height (projectile radius)
Pressure (GPa)

o

-6 -4 -2 0 2 4
Radial distance (projectile radius)

CDESBREERTENITOKTHS. HEIARLCENZLVELG>THED
AN

65



5.4. FEDML—YORANFRRZHET 5.
BEGIR ) Tk PreDen_w_selected_tracer4.py

FES3 TCREDNL—TOBEZARILT 5 ENTE . RRETIEEK
ETONL—TOBNZEREZHCAERKELU TEMLTHEKS. SEIEHFIE U
TEE-EAFE LEOREZIHEY . subplot ZEBMIT 22 &ICLELS.2 DD
ZREICENRD L SICTBEDLMNDPTVWHICHELELS.

fig=plt.figure(figsize=(28,14))
fig.subplots_adjust(left=0.1,right=0.93,wspace=0.35)
ax1=fig.add_subplot(121, aspect="equal")
ax2=fig.add_subplot(122, aspect="0.05")

DESIC 2 DDMICT ax1, ax2 EZMIFTHEER T2 EZEELLD. HE
51-53 £TT Maxy EULTHELTWEHDIEIANRT Max1y ICZEET . HHE
=i < BRICITEZEE E U T Hugoniot HIRBMET S & D P T L\, opendatfile
E9%4 T jdata.dat Z python ICTE T & Z 2 THEDE TSETUP 7 A )L H D Hugoniot
data HFARATELC ELWVWESBS.

hugo = np.genfromtxt('./Intermediate2D/SETUP/hugoniot-target_-granit2-

aneos.txt',usecols=(0,3,4))

&9 % &L hugo HIC Hugoniot BIIRT — ¥ HM&iiE 5. 22Tl o, 3, 4 I
L7 7R TENENRE, B, BEICHIGL TWS. Hugo FTIRZENZEN
0,1,2 ICERE, EH, BEMNELHERINDS. XL

print(hugo[:,2])
78 E &£ NIE Hugoniot BIIRDBET — Y 2R3 2 &N TES.
TR DHEIE & [AIRICER 2R DBE EENZEIICRING 2 77ENBEET

H3. IL—TDHIT

Tracer Den=[]
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Tracer_Pre =[]
EEEL, L=TFT

Tracer_Den.append(step.Trd[tracer_id]*1.0e-3)
Tracer_Pre.append(step.Trp[tracer_id]*1.0e-9)

EUTRANFPICEZZHRITNIE L. BREYALEHS readStep BIELT Trd, Trp
HHARAOREMNG S, I TIHEARD glee, GPa IC18 D & S IR ZHT TH
SEINCHML TS,

ax2.plot(Tracer_Den, Tracer Pre, color='black, linestyle='solid', linewidth = 3.0,

zorder=1)

D& ST ax2 ICHEET 11IE K LY. Hugoniot FRAR® RIERIC

ax2.plot(hugol[:,0]*1.e-3, (hugo[:,1]*1e-9), color="red', linestyle='solid', linewidth =

8.0, zorder=1)

BEELTax ICEREZT 5.

scaled time ths = 9.01
w0 e
.
3s 8 01
2
30 . ]
30 . 5
> L 3 3
& H H H
£
25 2 4 a0
2o z 204
-
1 - L1,
Radial distance (projectile radis) °

CDESBRZERTES. AKDIRIED Hugoniot R, EiRIFAK TRIMR
ZERUTWBMNL—TRTFORNERETHD. COXSLBKZERL THB
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EEERCEERICHENDIC Hugoniot IR EDRICEBB I S L =N DD I &
NTE>.

5.5. REDFHZ®/CT ML —PRFOREEDRKHEE(LZRANS.
BEGIR7 ) Tk PreDen_w_selected_tracers.py

czET<nE, BADONL—RFORETITERICITZAZ2THES. BE
ICERE 52 DX DSIBRFEEDMEICE > T, H2FHEZmWCT ML —THFDHE
BEDRKBEZ{LEKSD, HBEILTHDIIEICLEDS. 2ZTRAIELTHDH
ZNCEWTEMEIC 0.3 km/s LEDHRFREZERFL WS ML —YHFOMHE
BEORKHEZELEKDD. ZXAIIHEE 5154 ERAKTHS. STEFRORFH &
RKOIEWEEZIKINT BET %

aul

i

Time_in_calc =[]

Tracer_mass_plus_upZ =[]

DEOICHERT 2. Bl 52 ERRERD, KRYMLATYTICE TS ML —TH
FORFREZKRDDIBENH DD T, AIFHREDHEIRFIL—TANTEET 5.

Time_in_calc.append(step.time/ts)

Tracer_mass_plus_upZ.append(sum(Tracer_mass[tracer_id])/Mp)

BEEUTEHEFORIERDHREEZRLTICIENT 5. 22T sum %
W3 Z & TREZMEINL—THRFOEEDHRMZTELTWS. 2D&
SIEEEREZANTZEDDIE Python ZAHVS ZEDKERRMTHD.
TR ZEAFHERE, BEZERXRAEETHRRIELLTVWS. BIFERER
TEREERIC

ax2.plot(Time_in_calc, Tracer _mass_plus_upZ, color='black', linestyle='solid',

linewidth = 4.0, zorder=1)

BMEE LT ax2 ICHET NIE &KL
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Scaled time tfts = 9.01

w0 10
N
s s
2
30 q .
S0
s
i H
[
23 H .
-
20 2
-5
15 -8 =,
- p 2 13 7 a 3

Radial distance (peojectile radius)

Pressure (GPa)

D& SBEIMER =N TWLWNIEL OK TH .

Mass having upward valocity (Mp)

nnnnnn
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6. ErE

D-D-Dbd 0 0D OREMRE FBEE BEI-DP-D-D-D-D-D-D

1. examples P DHIBEZRTHE L.
Th®#FNO7T 1« L7 MYURIC isale_runsh NMEHNNTWBDT, KT L I KU
ETHEIL, gsub isale_run.sh T Job Z# ABIRE T 5. examples/HOGE/Plotting
(HOGE (IR BIEDZIR)FITEEMNTA python X7 U 7 NILRERF.py) M &I T
WBDT, FE73HDZHEIRU, isale_run.sh ZEYIICEZIRZ THS Job ZIRKA
ER D
grdd TEADFERFICESE S I ENTES Job D LRRIF 6 THB. gstat T
Job DIRREZHEZR L, Job ZIR AL TIE L L.

E-cMZBED PC ICERXLEWERIE'scpy ANV Y RZERT 5. k%
#FTLU LB kI,

$ scp —pr isale@@@grd@.cfca.nao.ac.jp: ‘~/iSALE-work/ [HOGE]’ ./
HULLIF

$ scp —pr isale@@@grd@.cfca.nao.ac.jp:iSALE-work/ [HOGE] ./

ET3E, BEDPCOD [HOGEID #UvO—KRah. @YIC/KRIBEZT S
WEMNHD. 2ITATYaVyr ZDF22ETTa« LI NI SEBRNICE
KTEDR. ATV 3Yy p FEBEET7 71ILOEFREL/A—Z 23V RED
B ZMHIFIT D, £z emacs ¥ vi TIEBLFTDFHDI T4 I TT 7 I %
RELLEER, ERDOANVY RTFRICT7 7AILZY VY O—RUH EIT
BEINEFLV. WERICTHEY —/\NERXTBICIE

$ scp —pr ./[FILE] isale@@@grd@.cfca.nao.ac.jp:~/iSALE-work/
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ETNIUE, JiSALE-work DHIC[FILE]RN T « LYV NS EH TEIEIND. &
CHBEYIC/NZAEBEZULTRULW, BE, BEANSVWET L7 NJDIKRE
HHANTCWEE [ F Tpwdi A Y REEZ L K L.

D-D-Dbd Db D OREME Fo2[O8 BEI~-D-D-D-D-D-D-D

1. HOME/share/examples/demo2D D asteroid.inp Z#RE L, FRRKERP
EEEXZEZ CHET L.

b b: FFEODHIIC
$ cp -r demo2D demo2D_[HOGE]

73 E & LT demo2D % demo2D [HOGE]E U TEEL THLL ELWESS.

D-D-b-D-D0-0-0-0->XKEWR H3ME BEI-DP-P-P-0-0-0-D

1. Projectile BB & D & 5 IC asteroid.inp, material.inp Z2ZE L, F&ERE
ZHEVICHET L.

b > b:.Jexamples/Collision2D WS E (L1325 TH S 5.

2. ENORBDIMEDLEEEICTRS & S IC asteroid.inp, material.inp ZZEFE
L, StTEEREZEICHET L.

b > b:.Jexamples/Chicxulub WS ZE (L2 5 TH 3 S.

3. Projectile DA¥ERBRALARICIR B & S IC asteroid.inp ZEE L, SHEFERZEY)
ICHEEE L. 2 TRIEPRE 2 HBEMEL /2 Small Carry-on Impactor I & 5

7



R BR[Arakawa et al., 2020]ZBE L TW 3. RADHNIE material.inp HEH]
ICEEE L.

b > K:asteroid.inp F COBJMAT=VOID __ &RTET B &, AIHHRWZERE, ZEE

TE3. ZDEZE materialinp IERELRLS TELW., BEXRZTEH, CTEEE,T
52 EICK > TSUBRED K SBRFEIKBRTERZEED I ENTES.

D-D-b-D-D-D-D-D->XKEME EL4lOH BES-P-D-D-D-D-D-D

1. isale-work/Elementary2D/Elementary2D/SETUP 7 # L7 ICBIMMIhhTW 3
Projectile & Target M Hugoniot data ZAWTEHRE TRICK T 2 RAEEE
NeEEL L.

EYRARTAVE=FT VR - XY FUE [Melosh, 1989, pp.54-57]Z B\ %
E KV EECK R, ftEic ENZHET 5. < DER Projectile D Hugoniot
data DRI FREIFEHERENSDEDE D, RE Hugoniot HIFRZHEET 5.
Projectile & Target DEIFRDR R D Y EEENRAEEE S TH 5.

fR & %)(d Hugoniot_up-P-Den.py T&% 5.
BEYMEZZE Z 2% A, Hugoniot_up-P-Den.py F D

hugop = np.genfromtxt('./Elementary2D/SETUP/hugoniot-proj___-granit2-aneos.txt',usecols=(0, 3, 7))

hugot = np.genfromtxt('./Elementary2D/SETUP/hugoniot-target_-granit2-aneos.txt',usecols=(0, 3, 7))

DITZBYICHRE T B (granite2 -> iron_ 7R EVRENH B.

2. 2021 FEFRBEASEICR N L YR FOUHMBICE T 2B RERE
HEHEE L.

EYbh: BFHlolc&1F2 L —UBEZEICH LT, REFRICEITS TrP(~ L
—HHEER L - B AN E BET 3.

12



7. HIEE

iSALE DEEFHF X >IN TH B, Gareth Collins, Kai Wiinnemann, Boris Ivanov, H. Jay
Melosh, Dirk Elbeshausen D& KICEHHB U £9. £/ pySALEPlot ZFFE L = Tom
Davison RICHHI*LEEL EIFET. AT FXAMNIBEEDHEE KXY, iSALE users group in
Japan DHBRIFTEDPD EDTHELSNIAR, BEDEIRICEITIHINBNDS
MEDORGBREETICLUTHEINE LIz, W< DHD pySALEPIot X7 U 7~ (LiHH
IREICERR U TWeEWe T Y FILZTTIC/ER U R U T iSALE B = 2021 SINE A ML
FFRIBIRRICER U TEE R U . BRiCEHEZRLET. REBICEERAE
KA SRABWEEIRXARX VI 2L—ya >y 7OV NOEK. &
ICRBENOEED BRI ZIT > TWEWCIMEBKICRSEB L EITET.
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A. 774 I)VERIXY 7 b7 £ 77 Cyberduck

CfCA DETE&EM T —/INEFTD PCOBED T 7 A )VEEIE scp ANV Y RTE
79%. LD, SHEREICTENGHREDBSIR 7 71 ILEx7” 7Y ZERAL
EIESHEETHZ2NE LGN, 22 TIEZED 141E LT Windows, Mac &6
IS LTW3 Tcyberducks Z#NT 3.

Cyberduck
https://cyberduck.io

BT, EALERFIEZRNRS.
1. CyberduckZ DL LT, BEDPCICA YA N—)LT 3.
2. EIIRXAIC VPN BRI 5.

3. Cyberduck #1375 k|7,
BT 0% SFTP it
H—/J\: grdo.cfca.nao.ac.jp
d—H & isaleXX [XX [FEZDHEER ID ICEE]
JIRAT—=R:NIS /KX T — R
R—h~&FES: 2
EADL, ERIEIUY Y.

BET BEDOPCETT77AILYT ALY RN EIYDRARA VYT TDOEATY
DERDITZDERMURBETT 7 IVEEEITO I ENTES.
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B. Python FAXYEERUBFIRIE JupyterLab

JupyterLab (75 VYR TRV ) 7N DiRE, 1T, HEZETITSIENT
= % Python FANEERIBIRIIRIZED Z & THS. FiAAATE module FEDHERE% tab
FBEITHET CENTE, HRICEL TWS., FKEEETIEFEEND JupyterLab Z {#
FAUTERETZDT, EETREZEZI TE< 2. UTIRREEHBOFIEZ
RS,

1. EIIKRXEIC VPN B9 5.

2. UTOINY RTIErT—/LicOod (>3 %.
$ ssh —L 9XXY:localhost:9XXY isaleXX@an@@.cfca.nao.ac.jp

or

$ ssh —L 9XXY:localhost:9XXY isaleXX@an@l.cfca.nao.ac.jp

CZTXXIZEDDHEEZXID,Y I oH5 9 FTODEEDEFTH 3.
3. it —/NicOy 0 &, UTZII51A#, E1T
$ module load intel anaconda/2

4. YLTOIVYY RZEITU, JupyterLab Z#2Ef
$ jupyter lab ——no-browser ——port=9XXY

CZTOXXY [FFIE2 D ssh ANV RTHERALECESEGDES I L.

5. RINSNBLTDIXY M#HEL URL Z 7 Z 7 (Google Chrome % #E3Z)IC
O3,

Copy/paste this URL into your browser when you connect for the first time,

to login with a token:

http://localhost:9XXY/?token=6c17bcfd5c6169f371ccb28cf9az5e924dd29e8d945bd4

Q
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A1 D &K SIBREEMNFRRS NALIE JupyterLab DN IEF ICKEEN L TW 3.

File Edit View Run Kernel Tabs Settings Help

+ L3 c 3 Launcher

L

Name - Last Modified
[ iSALE-Dellen 7 days ago
& [ Old_files 10 days ago

" Untitled.ipynb aday ago
[ iSALE-Dellen.zip 10 days ago '
Python 2

E Console

Python 2

Notebook

Commands

Tabs

Other

Terminal Text File

K A1 JupyterLab DFCENEE. < DK SHKBEEN/RENNITEEICKEEL TWS.
CDELSBEEMNENGWESIFRRZEKL, BRI 2 L.

BITF, £<%% 220087 EZFDEBAAEZRNS.
a. URL THRIRE NS ES(localhost:gXXY)H' ssh DIFDES & 2> T\ 3.
—ERTY—/\H 5077 IR U RRSNCESZE > THE ssh(FlE2 I
R3)3%.ssh DESE URL DESMN—KIT B2 TRDIERT. FIZIE 9gXXY =
9000 D & F T localhost:9o01 78 & ERRSINICBZHIF—ERFT T —/\h507
7k (exit AT KL,

$ ssh -L 9001:localhost:9001 isaleXX@an@@.cfca.nao.ac.jp
$ module load anaconda/2 intel

$ jupyter lab —-—-no-browser ——port=9001

&9 5.
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b. 77U TOIHRLLRRINEINSIIESR,
~ssh TERAUCES & URL DFESH—HLU TWIHIVERT 5.
-7 20 %EZ 2 TH3(Safari ¥ Edge).
-TZAR—=KNE—RTHLTH3.

ERETOSERLWHBWESR, FlE4 TUTOONY RZETUTHLELD.
$ jupyter notebook ——no-browser ——port=9XXY

JupyterLab TIEAR < Z®d 1 H{LFID Jupyter Notebook HECENT 5. Tab fEFEHR E
DHEREIXRRICERT 22 &N TES.

HUETSELWHRWEEIE ML, UL X Slack ICTHERICERIT D&, #

DR, BETHERAAR IV Y REISZ—XyE—I%FDXEEIERULTH
g,
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ZSE LT85 websites
CfCA HP

https://www.cfca.nao.ac.jp

CfCA HEFIAABHOFAER - fIRBRFEER

https://www.cfca.nao.ac.jp/node/2

iSALE HP (AR)
https://isale-code.github.io

iSALE users group in Japan wiki

https://www.wakusei.jp/~impact/wiki/iSALE/

PYSALEPlot manual(F5#8)

http://isale-code.de/redmine/projects/isale/wiki/PySALEPlot_manual

SEY— /N, RUFARNERS)

https://www.cfca.nao.ac.jp/node/165#regulation

i — /D, RUFIARK(ERS)

https://www.cfca.nao.ac.jp/node/22#policy
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