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Why do that ?

@® Betterunderstanding
¢ Accurate removal
e Improve our understanding in galactic and extra
galactic physics
® Foregrounds
e Unresolved pointsources
e Sunyaev-Zeldovich (SZ)effect
* Diffuse emission
> Free-Free emission
> Synchrotron emission
> Thermal dust emission
< Anomalous microwave emission (AME)
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Observed Regions

*Areal
eLatitude:-1°—4.5°
'Long itude: 3490 o 3530 http://www.bis.gov.k/uk spaceagency
*Period of Observations:09/2007-10/2007
*Areall
sLatitude-3.3°—1.5°
*Longitude:47 °-51°
*Period of Observations: 02/2008-04/2008 University of Manchester

Cosmic Background Imager

® Interferometer

® Could measure total power
and polarization

® Located in the Chilean Andes
® Placed on a rotating platform
@ Built in Software packages (tim pearson)
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Cosmic Background Imager
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Data analysis - Issues with Observations

@ Unmounted receivers Qi
® Unstable temperature sl
® Spurious signal

® Ground Contamination =

® Large phase offsets

® Atmospheric contamination and Bad
weather

® Observations happening during the day
@ Calibration problems

University of Manchester




CBI main contributions to science

® Among the first to detect the E-mode
CMB polarization (Readnead et al. 2004)

@ Detected a damping tail and a
subsequent excess in the high-latitude

CMB anisotropies (Pearson et al. 2003; Mason et
al. 2003)

® Observed and imaged a wide range of
stellar objects and areas like molecular
clouds, SNRs and HIl regions

Data analysis

@ Data reduction

® Ground subtraction

@ Cleaning and creation of maps

@® Optical comparison with ancillary data
@ Deconvolution of ancillary data

@ Creation of simulated maps

® Photometric methods
¢ Gaussian fitting
¢ Aperture photometry




Results and comparison

® Area_|

Results and comparison

® Area_|
@ Ancillary data from Parkes 64 m 6 cm




Results and comparison
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Results and comparison

@ Area_ll




Results and comparison

® Area_ll

® Ancillary data from Effelsberg 100 m
11cm
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Results and comparlson
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Information about observed sources

® NGC6357
¢ Also called the war and peace nebula

e lies about 1.75 Kpc away toward the constellation of
the Scorpios.(Russeil et al 2012).

e Spans about 400 parsecs
e Forming some of the most massive stars ever discovered

Information about observed sources

® NGC 6334 SN

-

« Also called Cat's Paw Nebula and Bear Claw nebula )

e Among the largest (>0.5 °) star forming regions (Mcbreat et
al 1979)

e L ocated near the heart of the Milky Way

e Liesabout1.75 kpc from Earth in the constellation of
Scorpius (Russeil etal 2012)

University ofMarc hester




Information about observed sources

® W51

¢ Extended (1°) radio source

¢ L ocated at the tangential point of the

Sagittarius arm, 5.5kpc from the sun (sato et
al.2010)

e |tis composed of
o Two complex H Il regions, W51A and W51B
Thesupernova remnant(SNR)W51C University of Manchester

Error Consideratio

.f\ e H

Uncertainties due Gaussianfiting Aperture photometry
Calibration emror ~ 4% ~4%
Simulation errors >2% >2%
Aperture size ~1% ~3%

Cmb confribution Negligible Negligible
Deconvolution 2-4% 2-4%
Ancillary data(Parkes 5 GHz) 10% 10%

Gaussian
CBl data 45% 5%
1%

Ancillarydata
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Error Consideration

Atreas|l
Unceraintiesdue Gaussian fitting Aperture photometry
Calibration emror - -
Simulation emrors >2% >2%
Aperture size ~1% ~3%
Cmb conftribution Negligible Negligible
Deconvolution 2-4% 2-4%
Ancillary data{Effeslberg 11cm) 10% 10%
AiaaslNeverallkehnolR
Gaussian Aperture
CBl data 10% 10%
Ancillarydata 11% 11.5%

Area-|l observed regions

NGC 6357
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Area-ll observed regions
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Area-|

egsilugs sl il

Fitted Predicted {Decon.po) {Rich-lucy alg) Excess 100-ym emissivity
S3(Jy) S¥(Jy) SM(Jy) SM(Jy) [HKMJy sr) 1]
NGGC 6357 270 +12.2 2471+27.2 281.1+309 268.1 +29.5 <10.5
NGC 6357-A 76 +3.5 746 £+ 82 843 +93 765+ 84 <9.9
NGC 6357-B 1359 +6.1 129.1 £14.2 1469 + 16.2 142.6 + 15.7 <6.3
NGC 6357-C 28+1.0 19.5+22 22425 21724 <14.3

NGC 6357 Res  18.7+0.9 - 16919 - 31£27(1.10)
NGC 6357 Res  1.6+0.5 10.5+1.2 35+25(1.40)
{shiek)

B Free-free accounts forall emission
I Excessemission
[[] Lessemissionthanexpected




Area-|

i il iy

Fitted Predicted {Decon.pio) {Rich-lucy alg) Excess 100-um emissivity
S3(Jy) S¥(Jy) SM(Jy) SM(Jy) [HKMJy sr) 1]

NGC 6357 281 +14.1 255+ 28.1 270 +29.7 250 +28.5 <12.9

NGC 6357-A 76 +3.8 746 £+ 82 824 +91 772+85 9.7

NGC 6357-B 140.5+7.0 126.7 £+ 13.9 145 + 16.0 141.3 + 15.5 <7.9

NGC 6357-C 23+11 18.1 £ 1.9 207 +23 202+22 <17.5

NGC 6357 Res 33717 293 +32 33437 31.7+35 9.7

NGC 6357 Res 16.1+0.8 148 + 1.6 174 £ 1.9 173+ 1.9 <6.4

{shield)

B rFree-free accounts forall emission
I Excessemission

=

Less emission than expected

Area-|

Gl A R

Fitted Predicted {Decon.pmo) {Rich-lucy alg) Excess 100-um emissivity
sJy) ] Sdy) Sdy) [HK(MJy sr) -]
NGC 6334 1536 +9.4 1446 £+ 152 160.0 + 16.8 155.2 + 16.3 <55

NGC 6334-A 1501+ 92 13491142 14891156 144.6 + 15.2 6.1

NGC 6334-B 34121 35337 416 +4.3 405 + 4.3 3.7

NGC 6334-C 152+ 0.9 13.2+14 174+ 1.8 168 + 1.8 <53

NGC 6334-D -

NGC 6334-E 15.4 + 1.6 {9.50)

oo §7e04 28403 e3a09  aes0s

17.3 1 5.1 (3.40)

B rFree-free accounts forall emission

[

=

Excess emission
Less emission than expected




Area-l|

R EIUHSIRIOTOTTIE VS
Fitted Predicted {Decon.pro) {Rich-lucy alg) Excess 100-um emissivity

S¥(Jy) SMJy) SJy) SJy) [uK(MJy sr)-1]
NGC 6334 215144 191.5+210 2164239 21214233 <7.2
NGC6334A | 1495:100 |131.7+145 14641161 | 14221156 <6.8
NGC 6334-B 325422 335137 392143 386142 <35
NGC 6334-C 15.0+ 1.0 12514 16518 163138 6.4

oo NSO -

NGC 6334-Res 97 +0.7 89611 94+1.0 10912 <12.1

B Free-free accounts forallemission
I Excessemission
[[] Lessemissionthan expected

Sky view - IRAS Maps

IRIS 12




Sky view - IRAS Maps

IRIS 25

Sky view - IRAS Maps

IRIS 60




Sky view - IRAS Maps
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A C5(2-1) survey of UC HIl regions (Bronfman+, 1996)
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Area-||

U g TR,

Fitted Predicted {Decon.pro) {Richducy alg) Excess 100-um emissivity
SM(Jy) 5%(Jy) S3M(Jy) S3(Jy) KMy sr) 1]
W51 856 + 8.6 87.6+9.6 98.2 + 10.9 835+9.2 4.6
W51-A 859+ 86 87.8+9.7 98 + 10.8 83 +9.1 4.8
W51-B 56.8 + 5.7 58.21+64 65.4+7.2 64771 <0.3
oo wou NN -

W51D 73207 74108 809 7508 2.8

2603

B Frec-free accounts forallemission
I Excessemission
[[] Lessemissionthan expected

Area-l|

A U e il e iy

Fitted Predicted {Decon.pro) {Richducy alg) Excess 100-um emissivity
sMJy) S¥Jy) 5MJy) 5%Jy) KMy sr)
w51 181.2+181 183.1+21.1 217.4+250 198.0+ 22.8 4.2
W51-A 99.3 + 10.0 91.4 +10.5 108 + 12.4 92 +10.6 5.3
W51-B 56.4 + 5.6 55 +6.3 61.6 7.1 61.0+7.0 4.4
wo v PRGNSR -

W51D 7608 71+08 7.8x09 7509 <3.8

15.1£15 _ 19.5+£22 155+18 <52

B rFrec-free accounts forallemission
I Excessemission
[[] Lessemissionthan expected




Conclusions

® Clear detection of excess emission in NGC 6334 E

® Possible excess emission in the diffuse part of
NGC 6334 and W31

® Free-free emission is, clearly, not the dominant
mechanismin W51 C.

® Possible mixture of free-free and synchrotron
emission in NGC 6334 D

@ More high resolution low frequency data (<30 GHz)
are needed in both regions

® More accurate data are needed




