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[7] Radiation-hydrodynamical Simulations of AGN Feedback

We performed radiation-hydrodynamical simulations of radiation-driven winds in
high-redshift, gas-rich galaxies. The simulation setup was idealised to test maximal
coupling of radiation in a multi-phase interstellar medium. Radiative transfer was solved
with the M1 scheme for 5 photon groups spanning from infrared to UV and we used a
sub-grid treatment for infrared scattering on dust. We found that the mechanical
advantage of the outflow generated by the radiation can reach L/ c ~ 20, as seen in many
recent observations by Maiolino, Cicone et al. (2016). The outflows evolved according to
optical depth of the photon groups and depended strongly on the properties of the
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momentum transfer, but that the principal agent that generates the large mechanical

advantage was the multiply-scattering infrared photons.
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2% FHERH) 2% E L7, &5I2 Murchison [BEAUSNDRFZEZE 2 K74 Fb b T
XA E A, 2009 FFITIE NASA OFEEEA Y —Z A MLV EEOENLT I
D—=DTHDH7 Y v BnRoipolz, 2010 4iTIF, 1200~1300 K OEiRERSE 2 #85R L 72
Almahata sitta [EA67 I /BB S 4, FEFICERO/NERENM 2 212 TAHE L DK
JECT X JBPERSNA MO S 5 Z L b o7, & HIT 2016 FIZIXERM OEEHEA
WRrEy ZIZL-oT, KEREAKREDOMIZHD 6TPIF 2V 287 - ST A aBTrY
UnH SN, Fxld, FHEROT I VBAED X ITEMRI NS ATREMED B D DD
HOENZT D2 e BMIC, O FENPL RO TWVESFRLBARSFENLRE SN
TERIBRA 235 7 U ¥ AR I DWW C, B b RO EE LRSS B GR) & O EEf e
B2 Rd7=, 7 2 /7 BERiEMA L LTIE, Murchison [EANORHS NI X A v
ENTENIOCKREENTETI )T N=MNINMIER L, EX VM ET I TR RS
UK BEC L0 7 ) kD, £, TCIHA L TV 2 RBRER TOA KRR
Xt L, e R O RO LR =R X =D R EMEEZ TN L, R SRR OFHBR
BTG Z Y 9 2085t Lz, & BITSUGHEREE T D45 UG O KA BUG DB IRIERR R &
TV, MIGO T FVF—EEERZ KD T, S BT, KTEON-EMZ A N3 TORGZ R
HET 2720, K FICKDMBER)S % B G LTI BBRERR 1T 7o, ZORME, HFlk=
ANF—OFHE LD T IV BRITITE A ERBSUSTERSND Z Ebholz, RIZ, BIX
I DIERIRREIRR AT o Tofb R, BE2ZEHH TlIm KT 70 keal/mol F&EE D SSFEREDS B-Doh-
Too KO K DSOS T3 K 55 keal/mol FRE & SOBFEEENMKL 72 o72, LT, 4
FEPICEE KA L TEETHL Z ERbhoTe, L LR BEEMIZIE, 50~
70 keal/mol 1Z ERUSFEREN & 5 LARIED 3 FEDZ A LA — /L TIHILHAEE 20, B4
YA UMBBEANORIEENTWD Z NG, BARRKIKTY I/ AR E S 5 et b
b5, TIT, BEBHKKEOREERIZLD T~102 K BEORE EH 2 KETH &, 70
kcal/mol FREDSUSERETH MR 2 2 LN TE D, o, B FED L RIKIEERE COKIES
fEeiE D BIRITK 12 keal/mol FREE T > 7z, Koy OMEZN K721 TIx/e <, Uts & LT
DKDOMREZRST D &, K0 —BROSHEREDMET LSS &L rTRErE S 5 5, ITF TO A
B HIE, SN L DM F RIS Z ETRIGRIRIZ L 57 XV BAEKR B E X LD,
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AR EWEMOBITHD “NA A~—H—" L LTHEFLNTEY, RIHLECBN
THHICEDZENEOREFHEEDRHR LN TS, AFETIE, A A~—h—ORH ]
REMEIZ DWW CE B MRAT 21T o 7o, SRINKE OB 2 U727 V2 L, HiEk
RUBRICR T, XSGR > TS A~ — D — L7 D K& ol & H OB EE O#
BT 2 UCRrli L7z, #iREOBRBEOREICB W T, IRME T, EEEN TS -
KOMBE T, ZOMOEREE L OB NAR SN, NEX TR BREOBETH HHAEDBR
BBV, Ly Ry PITMNT 5, 0.67um & 0.72um H7- 0 OEEIE, ZORM X
DH 02, 03 ODRINDOFEOHRF-> Tz, $EIME(~0.35um) 1L, RIHDOHTFDI b,
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XHZLERLTWVS,
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2, FBEEREIR D O OFRES B 7 & OZERIBNIRA o T IR B OEHERDIIFH R 2 A R 3
BRTHDID, ZNETIHEEIND Z LRS00, Fixld, EHEEHHELZ GPU <
AT AT c Am—aT T —X T I F X HESL Fuk B TCRIRMCETT LT LT X
LB LR L, Zoa— R, SE> DO EfE< ARGOT 15 & R A i 7e
ED IR - T2 580 b Ol Sk Z fiE < ART 5% GPU R~ /LT a7 Y at v i
ELTEbDOTHD, Zoa—Rafiv, ACENEEIORD G o2 REEEKTh 5 AR
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FRABE ZEEB LR TIZEE L TV ARWEOICH, AR VB TREENRE S
DMIAICH D Z Ldbohole, ThUE, @EEOERMKRENER S, £ 2032
AT E L TIRD2 2, BREABRD 2 WIEE I EN 572D Th 5,
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Vlasov FFER A EH#EHES I 2L — 9 95 Vlasov ¥ = b —3 3 TlE 6 IRocfirH
ZEMZBEBE L CTAEVICHE 720, BT KEDOLERAENLEL RV, HET I 2
L— a3 VOGHRRER T LS HT0IC A v v a AT 2 LIFBLENTIE R, 22T,
Ay v a BT DI, HEAR—LOEREE 2R ESE 5 2 LT Vlasov v 2 L
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T A RN EL EFEE D semi-Lagrange A X — AL AT 52 & T, KV Vlasov I = L
— g VT LB A F— L2 B%E LT,

[21] GPU ZRWEENZHEHE=—F GOTHIC DOB%R
FHYHEFOME TR NN TWDLENZERFEIZHNL 72D D Tree 22— R
( GOTHIC: Gravitational Oct-Tree code accelerated by Hlerarchical time step
Controlling) % 554 L, GPU % AW Tk L7=, GOTHIC D342 7= - TlZ, block time
step T2 L TRARDFHEEZHIL, F OO FEITRIM Z B L7220 HHE)
W72 mei b 2 3 & v o BEARE kb F23E Lz, FrICBERE(LOBRMIC LY, RiFoAmo
IRFfEI R R 1T U CEITHER BEIICE T SN T\ 72, EEOFHEY BT OMFIEI5E H
LT WEE L 725> TV D, Fermi, Kepler, Maxwell ft{X 23925 GPU % H > TIERERT
it 24T > 72 KER, SEATHIZE T HERM ST 2 —fAY R SEEEIT L~ T 5-10 fFFREE O @b 2s
R Tx T, FHCEHEILDOIENKE Do 72DiT block time step DERFHTH Y, —XAIIC
BHENTW5 shared time step & Feft L C 3-5 [EFRE O @@ bR TE 72, LRtk R
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29 LB 2 2T 2 oI AR 2 — RIZFE LRV, £, 3070k i3 8l
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REIZONTHHEFEZED T,
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[24] SPH ¥+ —# #EHH\ /= Lyman alpha JtFiEHNE@%EH = — F SEURAT
pA%E

Lyman alpha $##f (Lya) CTIEFIZHH D W @R RS (Lyman alpha emitters, LAEs)

DHEGET MEIZBNT T, IR I155 54 & Monte Carlo 1% % FV 7= Lya SRR S5 57 &
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ray-tracing OB SPH KL F¥EREE THR$ 5 Z & T, SPH KL H & A RS R R OB
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