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Ozet: Kirmizidte ve submilimetre dalgaboylarinda gozlem tekniklerindeki ve yildiz olusumuna dair teorik bilgilerimizdeki
ilerleme sayesinde, y1ldiz olusum bélgelerinde gesitli yogunluklarda Geng Yildizimsi Cisim (YSO) topluluklart kesfedilmektedir.
Ancak biiyiik kiitleli yildizlarin nasil olustugu hala kesin olarak bilinmemektedir. Spitzer orta kizilotesi ve 2MASS/UKIDSS
yakin kizil6tesi verileri kullanarak, W49, W51 ve W43 lizerine yaptigimiz arastirmada; W49’da, 232 adet Class 0/ YSO, 981
adet Class II/ge¢is diski adaylarini, W43’de, 1177 adet Class 0/1 YSO, 5358 adet Class II/gecis diski adaylarini ve W51°de 418
Class 0/1 YSO, 1243 Class II/gecis diski adaylarin belirledik. Bu bolgelerin yildiz olusum hikayelerini agiga c¢ikarmak iizere
YSO grup ve kiimelerini inceledik. Biiyiik kiitleli YSO'lar1 belirlemek {izere, Tayfsal Enerji Dagilimi (TED/SED) modellerini
kullandik ve biiyiik kiitleli yi1ldiz olusumuna isaret eden ¢ok yogun iyonize hidrojen bdlgeleri (UCHII) ve mazerler ile olan
iligkilerini arastirdik.

Anahtar Kelimeler: kizilotesi: yildizlar, yildizlar: erken — tip, yildizlar: olusum, yildizlar: n-anakol

Abstract: Advances in the observational techniques in infrared and submillimeter and improved theoretical knowledge have
revealed a broad range of stellar densities of young stellar objects (YSOs) in star-forming regions. However, our understanding
for massive star formation is still lagging. We investigated W49, W51, and W43 by using Spitzer mid-infrared and
2MASS/UKIDSS near-infrared data and identified 232 Class 0/1 YSOs, 981 Class Il/transition disk candidates in W49, 1177
Class 0/1 YSOs, 5358 Class Il/transition disk candidates in W43, and 418 Class 0/1 YSOs, 1243 Class Il/transition disk candidates
in W51. We investigated the groups and clusters of YSOs to understand the star formation history in these regions. We also used
SED models to identify massive YSOs and investigated massive star formation tracers such as ultra-compact HII regions and
masers.
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1.Analysis

We performed a detailed investigation of W49, W51 and W43 which are among the brightest and massive star-forming regions
in the Galaxy. We used the mid-infrared Spitzer data from several programs obtained with the Spitzer /IRAC instrument and
after performing the photometry in four IRAC bands (3.6, 4.5, 5.8, and 8.0 pm) detected sources are cross-matched to
2MASS/UKIDSS data (J, H, and K) and MIPSGAL Archive 24 um data. To identify and classify the sources, we used color and
magnitude criteria as we applied in Saral et al. (2015) for W49 and defined in Gutermuth et al. (2008, 2009). The Minimal
Spanning Tree (MST) method (Cartwright and Whitworth 2004) was used to examine the substructures such as groups and
clusters of YSOs in a similar fashion as in many studies (Saral et al. 2015; Gutermuth et al. 2009; Beerer et al. 2010; Koenig et
al. 2008). We identified 3 MST groups and 7 subgroups in W49, 9 MST groups (Fig 1) and 16 subgroups in W51, and 57 MST
groups and 102 subgroups in W43. We use the ratio of Class II/I to compare the relative ages of different groups. In both W51
and W43, the Class II/I ratio is suggesting several independent star formation events.

We identified tens of massive YSO (MYSO) candidates (M > 8M 8) according to the SED fitting methods (Robitaille et al. 2007;
Azimlu et al. 2015). Star-forming regions host HII regions, UCHII regions and methanol masers which are related to early stages
of massive stars. Fig 1 shows two HII regions (G49.5-0.4, G49.4-0.3) which are positionally associated with the subgroups 2a
and 2fin W51.
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Subgroup 2a also hosts 4 MY SO candidates which might be associated with the methanol masers (magenta diamonds). The other
main HII region seems associated with subgroup 2 of where we identified 11 YSO candidates where 2 of them are MYSO
candidates.
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Figure. 1. Left; 9 YSO clusters are shown in W51. Right; The distribution of MY SO candidates in W51A. White circles are
MY SO candidates, cyan circles are MY SO candidates with 24 pm data, and subgroups in clusters are shown with different
colors.

2.Conclusion

In this study we generated the photometry catalogs for W49, W51 and W43, classified the YSOs and used SED models to identify
the MY SO candidates. By identifying groups of YSOs we tried to understand the star formation histories. The detailed analysis
and results can be seen in Saral et al. (2015); Saral et al., (2016).

3.References

Azimlu, M., Martinez-Galarza, J. R., & Muench, A. A. 2015, AplJ, 150, 95
Beerer, I. M., Koenig, X. P., Hora, J. L., et al. 2010, ApJ, 720, 679
Cartwright, A., & Whitworth, A. P. 2004, MNRAS, 348, 589

Gutermuth, R. A., Myers, P. C., Megeath, S. T., et al. 2008, ApJ, 674, 336
Gutermuth, R., Megeath, S. T., Myers, P. C., et al. 2009, ApJS, 184, 18
Koenig, X. P., Allen, L. E. Gutermuth, R. A., et al. 2008, ApJ, 688, 1142
Robitaille, T. P., Whitney, B. A., Indebetouw, R., et al. 2007, APJS, 169, 328
Saral, G., Hora, J., Willis, S., et al. 2015, ApJ, 813, 25

Saral, G., Hora, J., Audard, M., et al. 2016, ApJ, submitted

Web:http://uak.info.tr/2016/2016 5 - 9 Eyliil 2016, Atatiirk Universitesi — Erzurum
234



