Cllass U/11 Protostars & llrigeered Star [Formation im NGCZS]

Foran High School, Milford, Connecticut Robinson Secondary School, Fairfax, Virginia
Lincoln Way High School / Adler Planetarium, Chicago, Illinois Bozeman High School, Bozeman, Montana
Caltech, Pasadena, California SUNY Long island, New York

Robinson Secondary School:
Bozeman High School: Foran High School:

HERSCHEL

Space Observetory

Thesis: NGC 281: A Tale of Two Populations

Do differences in star East: Star formation W, West: Star formation is
Jormation triggers produce is.thougcliltbto 9 EaSt eSt triggered by lateral
: riggered by . - . .
different protostars? s | A typical source: BREURERE compression of gas.
f‘f 4 Radiation Driven » cocoon-like envelope * Jocated along ionization front P 5
Implosion RDIS, e alioned alonge filament or pillar : :
T Vo Eath 2 Wi,fa,,, 19097 A7 . = ¢ * 118 visual candidates
Motivation, Methodology: 2 ., i .
114, 3). * 58 after further vetting

A variety of trigger mechanisms
are seen to cause the onset of star

. . * 70 visual candidates Final Results

formation (SF) in the Galaxy. . 31 after furth c7Y
Larson, R.B. 2003, Rept. Prog. Phys, 66, 1651 a ter Turther CS SOUICCs

NGC 281 is an unusual case in RELEE * 51 Maybes

which two separate triggers T |

appear to be responsible for SF Einal Resu'ts Photometry Details:

in the same cloud. * 8 Yes sources

* 23 Maybes We were limited to aperture

Guetter & Turner 1997, AJ, 113, 6.

photometry only.
o A ek Ve used the Aperture
We used Herschel to map 2 F°”‘f{9~'-°”?‘§g A 1590 o Xy i) T JOAPONLANE Photometry Tool .
NGC 281 in the far-IR AVl e mase of NGC 251 [
O I Yo e from Herschel We cannot reliably determine

(70, 100, 160 wm). backgrounds for 160 wm

channel with aperture
Source ID and Photometry ph otometry.

Visual identification from 24, 70, and 100 micron

Herschel observations allow

us to 1identify and measure b FITS images along with values of full-width half | _ Consequently, 160 um
: — 1 e | , " maxima (FWHM) and x-y aperture slices from EEE el | EemEmmEieEEae | 3/;_ . ph()t()metry was dropped

. from further analysis.
infrared. group of protostar candidates in each region. =) Y

protostars

NGC 281 East and West Color-Color -
on ts: T Conclusions:
Star Formation: Results: onclusions:
In the earliest stages of their development, 0.8 NGC 281 East and West Color-Color : IS . .
stars are enshrouded by dust and gas. 0 % TR East and West side comparison
' dark cloud b gravitational collapse G Protostar ' R, L « We did not find any systematic differences in
bipolar §ase S median West Yes's .
flow 0.6 5 crvelope Infalate v L proto-stellar populations between the East and
= o, st (el o 1 2 3 a4 s & West groups.
~ 0.5 %} : Log(AF70/AF24) : : ..
2 4 7  However, our experiment 1s sensitive only to the
S 0.4 S s Comparison of NGC 281 protostars with a grid of high-luminosity protostars. Differences may yet
o . %0 ,, o' R + radiative transfer models based on physical exist in the low luminositv protostars
ting=0_L—500 AU ' 0.3 O R 0 R characteristics of protostars. yP '
Cartoon from Greene, American Scientist, Jul-Aug 2001 " : v Oigy tees: @ West Yes's BOth EaSt and WeSt prOtOStarS haVe mass lnfall rates
. 3 tofs < %o O WestMaybe's . . 1 i
The youngest i 0-2 CAY :{ Proi~i sy amamesvess | CONSistent with model values less than 10 M /yr. Comparison to models and Orion A&B.
protostars are most | S 01 i @ S emedenvesves | No protostars are unambiguously consistent with * Protostars in NGC 281 appear to have low mass
casily identified in S 3 O high mass infall rates. infall rates, and are bluer than protostars in Orion.
the far-IR and Sub_ g und | o 0 NGC 281 East and West Color-Color
mm because the bulk e = 0 0-2 ' +> ‘ £ > 2 *  We offer three scenarios to explain these results:
Model SED with peak at 70 Log(AF70/AF24) e * Protostars in NGC 281 are at a later evolutionary

of their emission 1S 1N, .4 vrotostar geometry

o stage compared to those in Orion.
those wavelengths. Credit: Elise Furlan

* It is possible that only the lowest luminosity proto-

The East and West populations occupy the

Log(AF100/AF70)

Tumical SAIme 1‘€giOIl of the color-color PlOt- A lack o - stars (not detected here) are at an earlier
ypical source : - . . .

SED in NGC 281 of difference may 81gn1fy lack of - Ie;/(g)cllgilsonary state compared to Orion and the
ilfvlz,i{fzismid_ evolutionar y differences 1n the accretion R : Protosté:llar evolution is faster in NGC 281
IR mean our rates, Or ages of the two gToups. Both East and West sources  are bluer than compared to Orion.

B protostars founq in the prolific star-forming OF
class 0 or 1 stage i i region of the Orion Nebula. i

'




