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PREVIOUS WORK...

CHAMPAGNE FLOWS: TENORIO TAGLE+ 79, WHITWORTH
79, YORKE+ 89, WlLLlAMS 84 MCKEE 97

— et

CLUSTER/CLOUD DESTRUCTIQN HlLLS 80, GOODWIN 97,

BOILLY & KROUPA O3A, B LADA 8: LADA O3, GOODWIN &
BASTIAN O6

HIl REGIONS/ACCRETION FLOWS: WALMSLEY 95, KETO
03, 07, DALE+0OS5, 11, 12A,B, 13A,B, PETERS+ 10,
VAZQUEZ-SEMADENI+ 10

WINDS: WEAVER+77, KOO & MCKEE 92A,B, PITTARD OS5,
DALE & BONNELL O8, FIERLINGER+12, ROGERS &
PITTARD 13

WINDS VS HII REGIONS: MCKEE 84, MATZNER 02,
FREYER 03,06, HARPER-CLARK & MURRAY 09



WHAT I ACTUALLY DO:
SPH SIMULATIONS OF GMCS

INCLUDING:
PHOTOIONIZATION FROM O-STARS

WINDS FROM O-STARS

BOTH TYPES OF FEEDBACK



(M,R) PARAMETER SPACE OF
CLOUDS BASED ON HEYER ET AL
2009, SEEDED WITH TURBULENT
VELOCITY FIELDS

VELOCITY DISPERSION CHOSEN SO
THAT CLOUDS HAVE INITIAL VIRIAL
RATIOS OF EITHER O.7 OR 2.3



LET’S DO SOME EXPERIMENTS:
(1) LET CLOUDS FORM STARS
(2) EXPOSE THEM TO IONIZATION
(3) EXPOSE THEM TO WINDS

(4) EXPOSE THEM TO BOTH

FOR B3MYR (NO SNE YET)
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CLOUD STRUCTURE

TURBULENCE GOOD AT MAKING FILAMENTS
RICHEST CLUSTERS FORM AT JUNCTIONS
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CLOUD STRUCTURE

TURBULENCE GOOD AT MAKING EILAMENTS
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..BUT MOST ARE NOT CYLINDRICAL
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BOUND
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INCREASING MASS ==——

UNBOUND
CLOUDS

N
-
"
Z
Lu
Q
O
s
v
<
Lu
14
S
Z

<4 |NCREASING DENSITY

0.001 0.01 107 1073 1072 1071 100
log log ¥ (g cm™2)




UNBOUND
CLOUDS

o
-
2
Z
w
Q
O
-
/)
!
L
14
S
Z

<4 |NCREASING DENSITY

log ¥ (g cm™2)



10Ms UNBOUND CLOUD

Time: 5.38 Myr

x (pc)
2

1o - 10!

T Iy AY
log ¥ (g cm™ =)

DALE ET AL 2012A



10°Mos UNBOUND CLOUD
VESC=6.4KM/S

Lime: 10.44 Myr
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10°Ms BOUND CLOUD
VEsc=9.5KM/s

Time: T7.83 Myr
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(1) CLOUDS APPEAR TO BE
FILAMENTARY

(2) MASSIVE STARS BORN INSIDE
FILAMENTS (OFTEN AT JUNCTIONS)

(3) FIRST THING FEEDBACK DOES,
IF IT DOES ANYTHING, IS DESTROY
FILAMENTS



(4) DENSE GAS NEAR SOURCES
INITIALLY LIMITS THE GROWTH OF
HIl REGIONS

(5) MASS EXPELLED DEPENDS
STRONGLY ON CLOUD ESCAPE
VELOCITY - RANGES FROM ~1-
~60%

(6) SFE REDUCED BY, AT MOST,
50% - OFTEN STILL GOES TO >10%
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+ 4+ Bound clouds (Dale et al 2012a)
@® ® Unbound clouds (this work)
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WHAT ABOUT TRIGGERING?

HOW CAN WE TELL IF THE FORMATION OF A GIVEN STAR IS
TRIGGERED OR NOT? (DALE ET AL 2007)
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TRIGGERED STAR FORMATION

DALE ET AL., 2012B, 2013B - TRIGGERED AND
SPONTANEOUSLY-FORMED STARS GEOMETRICALLY MIXED
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(1) TRIGGERING DOES OCCUR

(2) IT’S LOCAL AND A SECOND-
ORDER EFFECT ON THE SFE

(3) ALSO LOTS OF ABORTED/
DISPLACED STAR FORMATION

(4) VERY HARD TO TELL FROM A
SINGLE SNAPSHOT WHICH STARS

ARE TRIGGERED



WHAT IF YOU TURN ON WINDS TOO?

- MODEL WINDS AS SPHERICAL
MOMENTUM FLUXES - NO HOT GAS
INJECTED

- SETS LOWER LIMIT TO WHAT
WINDS WILL DO

- HOT WIND GAS WOULD ALMOST
CERTAINLY QUICKLY LEAK FROM
CLOUDS - THE HIIl DOES!



WHAT IF YOU TURN ON WINDS TOO?

L'ime: 5.37 NMyr
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WHAT IF YOU TURN ON WINDS OO?
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(1) WINDS HELP THE HIl REGIONS
A BIT IN UNBINDING CLOUDS

(2) WINDS MAKE CAVITIES IN HII
REGIONS (MORE REALISTIC)

(3) IONIZATION/WINDS CAN DO

‘SUBSTANTIAL’ DAMAGE TO
104-10°Mo CLOUDS BEFORE SNE

(4) REDUCE SFE BY AT MOST 50%




SUMMARY - IN THESE MODELS:

- [IONIZATION MORE IMPORTANT THAN WINDS

- IONIZATION/WINDS CAN DO ‘SUBSTANTIAL’
DAMAGE TO 104-10°Mo CLOUDS BEFORE SNE

- THEY DON’T DO MUCH TO 10°My CLOUDS

- THEY REDUCE SFE BY AT MOST 50% - SFEsS
IN BOUND CLOUDS OFTEN >10% AFTER 3MYR

- TRIGGERING DOES OCCUR, BUT: LOCAL,
SECOND-ORDER EFFECT, HARD TO CONFIRM



WHAT NEXT?

SNE - HAVE NOW MODELLED HOW
THE CLOUDS HAVE BEEN SCULPTED
BY OTHER TWO TYPES OF
FEEDBACK

THIS HAS DRASTICALLY CHANGED
THE ENVIRONMENTS IN WHICH THE
SNE EXPLODE
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