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Kennicutt-Schmidt law

● Empirical relation between star formation rate and gas density

RC Kennicutt Jr. (1998)

Star Formation Rate 
per unit area

Surface gas density



Targets

NGC1808

05:05:58.59-37:30:46.98

0.003343

(R)SAB(s)a

Seyfert 2, Starburst

NGC4321

12:20:22.98+16:05:57.96

0.005251

SAB C

Starburst

Target

Coord.

Redshift

Type

Activity



Previous studies

Salak et al. 2017

∑CO(1-0), ∑CO(3-2)
Azeez et al. 2016

∑H2 ( n ~ 1.13)



CO(1-0) as a molecular gas tracer

ALMA 12m array

Target NGC1808 NGC4321

# of antennas 27 42

Angular Resolution 2.5’’ x 1.3’’ 1.2’’ x 0.7’’

Total time 46 min 33 min



ngc 1808 moments map



ngc 4321 moments map



CO data ,IR, uv데이터를 이용하여 K_S LAW 확인하기

1. 'importfits'를 이용하여 IR , UV  data의 형식을 casa로 바꿔준다.

2.'immath'를 이용하여 background값을 처리해준다. 

3. 'imsmooth'를  이용하여 uv, CO 이미지의 resolution을 가장 낮은 값(IR이미지의 값 
5.9arcsec)에 맞춰준다.

4. 'exportfits'를 이용하여 fit파일로 바꿔준다.



5. ds9를 이용해 처리한 파일을 열고, region_ annulus 를 이용하여 radius 값에 따른 
데이터 값을 얻는다.

▶ds9_annulus ▶얻은 data 값



6.얻은 데이터 값을 변환한다. 

▶factor값

▶ngc1808값

▶ngc4302값



7. gas의 density에 따른 SFR(Star Formation Rate)를 plot한다.

▶ngc1808 
밀도 값

▶ngc4321

 밀도 값



Azeez, J et al.(2016) 

결과 비교하기

▶ngc4302값

▶ngc1808값



mom-0 map with different weightings (uniform, natural, briggs)

natural
(2.59” X 1.39”) 

uniform
(2.48” X 1.37”) 

briggs
(2.53” X 1.37”) 

high resolution, low sensitivitylow resolution, high sensitivity



Position-velocity diagram (PVD)

Salak+17
Azeez+16



Kennicutt-Schmidt relation

● KS relation is measured in annuli with 2” 
width (NGC 1808: ~80 pc, NGC4321:~160 
pc)

● NGC4321 lies on slightly above main 
sequence while NGC1808 shows KS 
relation similar to starburst galaxies.

● least chi square fitting with sigma weights 

-> NGC1808 : N=0.73±0.21 

-> NGC 4321 : N=0.47±0.17 

Azeez+16

N=0.35

N=0.80

N=1.13

Salek+17



Gas depletion time



Discussion



Conclusion

● Both NGC 1808 and NGC 4321 show non-linear KS relation, which is 
consistent with previous studies.

● Low N (N=0.73, 0.47, respectively) mainly results from lower N in outer region 
of galaxies.








