
CHAPTER 4

Abundane of PAHs in the

Small Magellani Cloud

T

he di�erene in the extintion urve of the Small Magellani Cloud (SMC)

with respet to that of the the Milky Way (MW) and the Large Mag-

ellani Cloud (LMC) has been a subjet of interest and the soure for various

siliate�graphite�Polyyli Aromati Hydroarbon (PAH) based dust models

over the years. In this hapter, we have studied the di�use dust emission in

the SMC using observations made in the far-ultraviolet (FUV: 1000�1750 Å)

and subsequently ompared this di�use emission with observations made in the

infrared for the same loations, in an attempt to onstrain the dust omponent

responsible for the observed emissions. Sine the weakness or absene of the

2175 Å feature in the SMC extintion urve is assoiated with the absene of

PAH moleules, we have tried to explain the seletive absene of this feature

in the SMC using our observed orrelation trends.

4.1 Introdution and Motivation

The di�erene in properties of interstellar dust as well as the gas-to-dust ratio

from one galaxy to another is well established by the variations seen in the

far-ultraviolet (FUV) extintion urves of the Milky Way (MW), the Large

Magellani Cloud (LMC) and the Small Magellani Cloud (SMC) [134, 135℄.

In fat, the metalliity of the SMC, Z≈0.005 [136℄, is smaller by a fator of

about 10 in omparison to the MW, as opposed to about 4 for the LMC [137℄.

Bouhet et al. (1985) [135℄ found the dust-to-gas ratio in the SMC to be 8

times smaller than the MW while Koornneef (1982) [138℄ found the same ratio

for the LMC to be 4 times smaller than the MW. These properties of the SMC

being similar to low-metalliity high-redshift galaxies, and owing to the fat

that it is so nearby to the MW (≈60 kp) [139℄, make the SMC an ideal system

for studying the interstellar medium (ISM) of suh galaxies whih are in the

early stages of their hemial enrihment [140℄, at high spatial resolution and

sensitivity. This is further strengthened by its nearly fae-on orientation and

low Galati extintion to the observer in the MW.
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46 CHAPTER 4. DUST IN THE SMALL MAGELLANIC CLOUD

Although the SMC provides a dust sample having signi�antly di�erent

harateristis than the MW and LMC dust, the most striking di�erene be-

tween the three is the 2175 Å feature in their extintion urves. Most models

assume the SMC dust to typially onsist of siliates and attribute the ab-

sene of the 2175 Å bump along 4/5 sightlines [21, 134℄ to a lak of graphite

or arbonaeous dust. However, the presene of the bump was observed for a

partiular loation (AzV 456/ SK 143) in the SMC by Gordon et al. (2003)

[21℄ and reently, it has also been observed by Apellaniz & Rubio (2012) [141℄.

Hene, the 2175 Å bump is not ompletely absent in the SMC and it's presene

or absene seems to be dependent on loation/sightline under observation.

The ontribution of Polyyli Aromati Hydroarbons (PAHs) towards the

2175 Å bump and FUV rise in the interstellar extintion urve was suggested

by Leger et al. (1989) [142℄, whih was supported with experimental data

shortly after [143℄, although observational proof needed to wait until muh

later [144℄. It has already been shown that the extintion urves for these

three galaxies an be reprodued by models onsisting of amorphous siliates,

graphites and PAHs, with appropriate hanges in their size distributions and

relative abundanes for di�ering sightlines [25, 26℄. More reently, Steglih et

al. (2010, 2011) [145, 146℄ have investigated PAH speies as potential arriers

of the 2175 Å bump using laboratory based tehniques. However, it has been

observed that for low-metalliity galaxies, the PAH emission is highly de�ient

[147�150℄ and this has also been on�rmed spetrosopially [151, 152℄.

As disussed in Chapter 2, stellar ontinuum-subtrated 8 µm gives PAH

emission [153℄, while Very Small Grain (VSG) or hot dust emission is seen near

24 µm [23, 104, 105℄ depending on the observed environment [115, 154, 155℄.

The strength of the loal star formation also seems to ditate large variations

in the 24 µm emission relative to the 8 µm emission [154℄. In addition, the

emissions at 65 µm and 90 µm are observed to be from large dust grains

or partiulate matter and the e�ieny of destrution of dust grains due to

heating by stellar photons is seen more learly at shorter wavelengths.

The dissimilarities in the environment aused by enhaned star formation in

some regions of the SMC has been suggested to be the reason for the observed

di�erene in the interstellar extintion urves [156℄. Hene, we hope to explain

the dust properties for our sample of loations whih is spread over di�erent

environments ranging from those near ative star forming or HII regions to

those at the outskirts of the SMC, using FUV�IR orrelation studies.
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4.2 Sample of Observations

Pradhan et al. (2011) [157℄ had reported the �rst observations of FUV (1000�

1150 Å) di�use radiation from the SMC using Far Ultraviolet Spetrosopi

Explorer (FUSE) [158, 159℄. They found the FUV di�use fration from the

SMC to be higher than that of the LMC whih was attributed to the higher

dust albedo (∼50%) in SMC [25℄. Out of 220 observations made using FUSE

in a 5

◦
radius of the SMC, 190 were of stars and 30 observations were used by

them to extrat the di�use bakground. The di�use data were obtained using

the low-resolution LWRS (30′′ × 30′′) whih was the largest among the three

FUSE apertures enabling it to ollet deent di�use �ux. After bakground

subtration and avoiding airglow lines, the data were ollapsed into two wave-

length bands per detetor resulting in six bands but they [157℄ found the data

to be of muh higher quality from segment 1, leaving four bands with e�etive

FUV wavelengths: 1004 Å (1A1), 1058 Å (1A2), 1117 Å (1B1) and 1157 Å

(1B2). In ase of multiple observations for the same loation, the di�erene

in FUV brightness omes from a slight di�erene in position, whih suggests

that the FUSE data may possibly have a large unertainty or intrinsi satter.

Hene, out of 30, we e�etively got 24 di�erent loations for this work.

In order to inrease the wavelength overage of the FUV sample, we have

used arhival data whih was observed by the International Ultraviolet Explorer

(IUE) telesope [160�162℄ in the SMC orresponding to the loations observed

by FUSE. We found 21 loations with IUE observations available in the MAST

arhive at Spae Telesope Siene Institute (STSI). These observations were

made by the Short Wavelength Prime (SWP) amera [160, 161, 163℄ aboard

IUE with an aperture size of 20′′ × 10′′ in the 1150-1978 Å wavelength range.

We onsidered the FUV observations made by Pradhan et al. (2011) [157℄

and tried to look for arhival data in the infrared at the same loations. We

found data for all 24 loations in the Spitzer and AKARI telesope arhives

at 8 µm, 65 µm and 90 µm. The instrument details for both these spae-based

IR telesopes have been disussed in Setion 1.2.1. However, only 7 out of the

24 observed FUV loations had data available at 24 µm in the Spitzer arhive.

The Wide-�eld Infrared Survey Explorer (WISE) [164℄ telesope mapped the

sky in four wavelength bands: 3.4 µm, 4.6 µm, 12 µm and 22 µm (W1, W2,

W3, W4). Hene, we have used data taken by WISE in the 22 µm (W4) band

with an angular resolution of 12

′′
to augment the 24 µm Spitzer data. Figure

4.1 shows our 24 loations on a far-IR 65 µm image of the SMC taken by the

AKARI -FIS (N60 band).
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Figure 4.1: The 24 dust loations studied by us are shown as magenta

oloured irles on an AKARI (65 µm) image. The yellow square

represents the loation disussed in Gordon et al. (2003) [21℄ and

the green square represents the loations disussed in Apellaniz &

Rubio (2012) [141℄ to have shown the presene of the 2175 Å bump.

4.3 Data analysis and Results

The FUV intensities for the 24 FUSE observations at 1004 Å, 1058 Å, 1117 Å

and 1157 Å have been taken from Pradhan et al. (2011) [157℄. We have used

the �ux tables available in the IUE (MAST) arhive to obtain the intensities for

21 loations at three wavelengths: 1250 Å, 1500 Å and 1750 Å, so that we may

be able to study the FUV: 1000-1750 Å range at onsiderable intervals of 250

Å. The IUE observations orresponding to the FUSE loations are presented

in Table 4.1. The three loations with unavailable arhival data have been

left blank. The IUE �ux values are shown as I1250, I1500 and I1750 with the

subsript denoting the orresponding wavelength. The loations are given in

galati oordinates (gl, gb) and the unertainties in the data presented here

are the 1σ error values while alulating the �uxes.
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We have �rst onvolved all the infrared images taken by Spitzer, WISE

and AKARI at 8 µm, 24 µm, 22 µm, 65 µm and 90 µm using a Gaussian

kernel to math the FUSE LWRS aperture size of 30′′ × 30′′. We have then

alulated the median value of intensity within an aperture of size 30′′ × 30′′

for all the onvoluted mid-IR (MIR) and far-IR (FIR) data. Next, we repeated

the onvolution and aperture photometry proess for the IR images to math

the IUE aperture size of 20′′ × 10′′. The alulated IR intensities for FUSE

onvolved data are shown in Table 4.2 while those for IUE onvolved data are

shown in Table 4.3. In both tables, I8µm, I24µm, I22µm, I65µm and I90µm represent

the intensities with the subsript denoting the orresponding wavelength. The

loations for whih 24 µm data were not found have been kept blank.

One we had alulated the IR intensities, we then omputed the Spear-

man's rank orrelation oe�ients (ρ), as desribed in Setion 1.3.2, among

the FUV and IR intensities. The results of our orrelation studies are pre-

sented in Tables 4.4 and 4.5. Table 4.4 shows the rank orrelations among the

IR (Spitzer : 8 µm, 24 µm; WISE : 22 µm; AKARI : 65 µm, 90µm) and the

FUV (FUSE : 1004 Å, 1058 Å, 1117 Å, 1157 Å; IUE : 1250 Å, 1500 Å, 1750 Å)

intensities. While alulating the orrelation oe�ients, we have ompared

the UV data with only those IR data whih have been onvolved for the same

aperture size so that all the data is on equal footing, i.e. the FUSE UV data

has been orrelated with IR data presented in Table 4.2 while the IUE UV

data has been orrelated with IR data presented in Table 4.3. The rank or-

relations among the MIR and FIR data are shown in Table 4.5. As mentioned

earlier, the number of loations with 24 µm data was very less whih limits

our reliability in the observed orrelation results for 24 µm vs. FUV. This is

why we have used the 22 µm data to augment the 24 µm observations.
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Table 4.1: Flux details for 21 FUV di�use loations available in the IUE data arhive orresponding to the observations made using the FUSE

LWRS.

FUSE ID

a

IUE ID gl

b

gb

b

I

c
1250

I

c
1500

I

c
1750

G9310201 SWP33576 303.4160 -43.9837 6.09± 0.39 6.66± 0.37 5.95± 0.19

G9310301 SWP32657 303.3522 -43.9848 1.19± 0.09 1.25± 0.09 1.33± 0.05

G9310401 SWP32634 303.2306 -43.8065 6.12± 0.30 6.85± 0.32 6.42± 0.17

G9310501 SWP07026 303.1724 -43.8871 2.47± 0.17 1.97± 0.17 1.57± 0.07

G9310601 SWP32389 302.9638 -43.7682 0.10± 0.03 0.12± 0.03 0.09± 0.02
F3230101 SWP29730 302.7813 -42.4777 0.03± 0.03 0.11± 0.04 0.27± 0.00

D9110901 302.6293 -46.4968

G9310701 SWP44978 302.1944 -44.8284 1.52± 0.10 2.09± 0.23 1.59± 0.05

P2030201 SWP37769 302.0468 -44.9842 49.5± 1.56 33.4± 0.91 22.85± 0.41

C1580101 SWP01597 302.0361 -44.9538 14.2± 0.87 11.15± 0.80 9.1± 0.34

S4057101 SWP44978 301.9879 -44.9723 2.31± 0.13 2.23± 0.11 1.66± 0.05

G9310801 SWP43336 301.9201 -45.5506 0.10± 0.02 0.14± 0.02 0.19± 0.01

G9310901 SWP51882 301.6525 -44.9388 1.51± 0.10 1.08± 0.06 0.78± 0.03

G9311002 SWP33300 301.6106 -45.0572 8.21± 0.46 6.14± 0.30 4.475± 0.13

C0830201 SWP45153 301.5995 -45.1168 4.27± 0.46 4.36± 0.18 2.82± 0.08

G0350101 SWP24869 301.5767 -45.1257 1.98± 0.13 1.59± 0.13 1.28± 0.05

E5110802 SWP51639 301.6581 -44.1975 2.64± 0.16 2.45± 0.14 2.35± 0.05

F3210103 SWP04925 301.5848 -44.9657 26.35± 2.58 20.30± 1.12 11.80± 0.34

E5110801 301.6505 -44.1871

A0750204 SWP23925 301.5607 -45.0648 0.16± 0.02 0.09± 0.02 0.06± 0.01

C0830302 301.4967 -45.1017

G0350301 SWP27926 301.4725 -45.0704 0.09± 0.03 0.04± 0.03 0.06± 0.02

D9044301 SWP24868 301.4683 -44.6991 2.83± 0.15 2.31± 0.19 1.49± 0.05

D9044401 SWP24871 301.3154 -44.9915 5.17± 0.35 4.06± 0.24 3.02± 0.13

Notes:

a

The FUSE di�use observation details are presented in Pradhan et al. (2011) [157℄.

b

gl and gb are the Galati longitude and latitude in degrees (

◦

).

c

The IUE FUV data are in units of 10

−13

ergs m

−2

se

−1

Å

−1

.
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Table 4.2: Calulated MIR and FIR intensities from the Spitzer, WISE and AKARI arhival data for our target 24 SMC loations after

onvolution for omparison with FUSE data.

Sl. No. gl

a

gb

a

I

b
8µm I

b
24µm I

b
22µm I

b
65µm I

b
90µm

1 303.4160 -43.9837 0.63± 0.04 23.73± 0.16 17.72± 2.20 49.21± 1.49 65.41± 1.34

2 303.3522 -43.9848 0.31± 0.16 19.48± 0.22 17.36± 2.52 57.78± 1.16 68.45± 0.91

3 303.2306 -43.8065 0.37± 0.09 16.14± 2.72 38.53± 1.56 47.85± 1.57

4 303.1724 -43.8871 0.55± 0.16 15.86± 2.67 29.56± 0.44 42.58± 0.62

5 302.9638 -43.7682 0.87± 0.02 16.42± 2.36 9.61± 0.11 16.16± 0.31

6 302.7813 -42.4777 2.86± 0.82 20.72± 5.46 16.27± 2.35 1.32± 0.00 2.10± 0.00

7 302.6293 -46.4968 3.62± 1.49 22.38± 29.90 21.35± 2.26 0.05± 0.00 2.05± 0.03

8 302.1944 -44.8284 1.07± 0.02 16.39± 2.36 10.70± 0.26 19.84± 0.40

9 302.0468 -44.9842 0.50± 0.03 15.82± 2.42 46.85± 2.05 55.31± 2.06

10 302.0361 -44.9538 0.49± 0.03 22.81± 0.17 17.36± 2.52 47.33± 2.27 52.00± 2.24

11 301.9879 -44.9723 0.30± 0.03 15.95± 2.69 27.52± 1.11 32.57± 1.26

12 301.9201 -45.5506 0.60± 0.01 17.85± 0.03 14.94± 2.57 2.94± 0.05 8.23± 0.21

13 301.6525 -44.9388 0.42± 0.05 15.86± 2.66 10.53± 0.15 19.90± 0.16

14 301.6106 -45.0572 0.68± 0.07 15.62± 2.69 42.02± 0.66 58.05± 0.48

15 301.5995 -45.1168 0.59± 0.12 15.66± 2.64 16.52± 0.32 30.37± 0.52

16 301.5767 -45.1257 0.67± 0.09 16.55± 2.39 14.34± 0.31 25.14± 0.53

17 301.6581 -44.1975 1.19± 0.00 15.47± 2.60 1.14± 0.09 5.38± 0.03

18 301.5848 -44.9657 0.09± 0.00 14.73± 2.53 15.85± 0.24 22.93± 0.09

19 301.6505 -44.1871 1.19± 0.00 14.50± 2.50 1.02± 0.08 5.53± 0.03

20 301.5607 -45.0648 0.91± 0.03 16.39± 2.75 26.24± 1.24 37.09± 1.67

21 301.4967 -45.1017 1.01± 0.01 15.69± 2.65 19.01± 1.36 25.51± 1.04

22 301.4725 -45.0704 1.03± 0.04 16.63± 2.40 24.32± 2.17 32.18± 1.90

23 301.4683 -44.6991 1.03± 0.01 17.66± 0.04 16.39± 2.36 3.29± 0.05 7.91± 0.10

24 301.3154 -44.9915 0.70± 0.03 14.59± 2.51 10.31± 0.31 17.26± 0.38

Notes:

a

gl and gb are the Galati longitude and latitude in degrees (

◦
).

b

The MIR and FIR data are in units of MJy sr

−1

.
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Table 4.3: Calulated MIR and FIR intensities from the Spitzer, WISE and AKARI arhival data for our target 24 SMC loations after

onvolution for omparison with IUE data.

Sl. No. gl

a

gb

a

I

b
8µm I

b
24µm I

b
22µm I

b
65µm I

b
90µm

1 303.4160 -43.9837 0.56± 0.03 23.77± 0.03 22.28± 2.07 46.26± 0.00 62.64± 0.00

2 303.3522 -43.9848 0.36± 0.19 19.43± 0.10 22.86± 2.06 57.54± 0.83 68.47± 0.80

3 303.2306 -43.8065 0.42± 0.07 22.26± 2.06 38.49± 1.59 47.14± 1.62
4 303.1724 -43.8871 0.56± 0.05 22.43± 2.11 30.44± 0.68 43.82± 0.81

5 302.9638 -43.7682 0.89± 0.02 21.02± 2.03 9.62± 0.05 15.83± 0.08

6 302.7813 -42.4777 4.60± 0.89 23.82± 2.00 20.88± 2.37 1.41± 0.00 2.10± 0.00

7 302.6293 -46.4968 4.23± 0.34 33.13± 14.81 31.22± 3.42 0.12± 0.05 2.31± 0.00

8 302.1944 -44.8284 1.07± 0.04 21.71± 1.77 10.31± 0.13 19.03± 0.24

9 302.0468 -44.9842 0.56± 0.01 22.05± 2.18 43.73± 0.08 52.67± 0.26

10 302.0361 -44.9538 0.47± 0.09 22.21± 1.09 22.65± 2.33 47.11± 2.16 50.70± 2.06

11 301.9879 -44.9723 0.38± 0.16 21.72± 2.09 26.84± 0.00 30.51± 0.00

12 301.9201 -45.5506 0.59± 0.01 17.85± 0.01 21.64± 2.33 2.79± 0.00 7.69± 0.00

13 301.6525 -44.9388 0.87± 0.29 21.66± 2.34 10.80± 0.22 20.11± 0.15

14 301.6106 -45.0572 0.81± 0.02 22.37± 2.07 42.62± 0.00 58.40± 0.00

15 301.5995 -45.1168 0.19± 0.03 21.31± 2.04 16.37± 0.18 30.23± 0.49

16 301.5767 -45.1257 0.74± 0.03 21.27± 2.32 14.80± 0.00 25.64± 0.00

17 301.6581 -44.1975 1.19± 0.00 20.96± 2.03 1.26± 0.05 5.35± 0.03

18 301.5848 -44.9657 0.93± 0.02 20.72± 2.14 17.08± 0.09 23.78± 0.09

19 301.6505 -44.1871 1.20± 0.01 20.40± 1.91 1.23± 0.00 5.55± 0.00

20 301.5607 -45.0648 0.93± 0.02 22.48± 2.35 25.86± 1.45 36.60± 1.95

21 301.4967 -45.1017 1.02± 0.00 21.22± 2.57 17.96± 0.41 24.182± 0.11

22 301.4725 -45.0704 1.05± 0.01 21.28± 2.30 20.45± 0.00 29.81± 0.00

23 301.4683 -44.6991 1.03± 0.00 17.66± 0.01 21.70± 1.77 2.90± 0.09 7.93± 0.12

24 301.3154 -44.9915 0.69± 0.03 20.55± 2.15 10.63± 0.32 17.27± 0.38

Notes:

a

gl and gb are the Galati longitude and latitude in degrees (

◦

).

b

The MIR and FIR data are in units of MJy sr

−1

.
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Table 4.4: Rank orrelations (ρ) with orresponding p-values among the IR and FUV data for our observed loations.

Wavelength

1004 Å 1058 Å 1117 Å 1157 Å

ρ p-value ρ p-value ρ p-value ρ p-value

8 µm -0.1117 0.630 -0.2649 0.246 -0.2702 0.236 -0.2922 0.199

24 µm 0.2000 0.704 -0.0286 0.957 -0.0286 0.9572 -0.0285 0.957

22 µm -0.3273 0.147 -0.2792 0.220 -0.3273 0.147 -0.3000 0.186

65 µm 0.0285 0.902 0.1714 0.457 0.1501 0.516 0.1753 0.447

90 µm 0.0740 0.749 0.2130 0.354 0.1903 0.408 0.2129 0.354

Wavelength

1250 Å 1500 Å 1750 Å

ρ p-value ρ p-value ρ p-value

8 µm -0.3857 0.084 -0.4064 0.067 -0.4103 0.064

24 µm -0.0857 0.872 -0.0857 0.872 0.1428 0.787

22 µm 0.1883 0.414 0.1351 0.559 0.1481 0.522

65 µm 0.4844 0.026 0.4338 0.049 0.4675 0.033

90 µm 0.4558 0.038 0.4025 0.070 0.4312 0.051
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Figure 4.2: Correlation plots for 8 µm vs. 1004, 1250, 1500 and 1750 Å intensities.
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Figure 4.3: Correlation plots for 22 µm vs. 1004, 1250, 1500 and 1750 Å intensities.
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Figure 4.4: Correlation plots for 65 µm vs. 1004, 1250, 1500 and 1750 Å intensities.
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Figure 4.5: Correlation plots for 90 µm vs. 1004, 1250, 1500 and 1750 Å intensities.
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Table 4.5: Rank orrelations (ρ) with orresponding p-values among the MIR

and FIR data for our observed loations.

Wavelength ρ p-value

8 vs. 24 µm 0.0857 0.872

8 vs. 22 µm -0.4922 0.023

8 vs. 65 µm -0.6675 0.001

8 vs. 90 µm -0.6649 0.001

24 vs. 65 µm -0.1428 0.787

24 vs. 90 µm -0.0857 0.872

22 vs. 24 µm -0.1428 0.787

22 vs. 65 µm 0.7662 5.120e-05

22 vs. 90 µm 0.7896 2.077e-05

65 vs. 90 µm 0.9818 3.570e-15
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Figure 4.6: Correlation plots for MIR (8, 22 µm) and FIR (65 µm) intensities.
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Figure 4.7: Correlation plots for MIR (8, 22 µm) and FIR (65, 90 µm) intensities.
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4.4 Disussion and Conlusions

We see from Table 4.4 that the orrelation oe�ients for the MIR vs. FUV

data are very lose to zero with high p-values whih indiate the aeptane of

null hypothesis, i.e. no orrelation or assoiation. Therefore, we an say that

no reliable orrelation is observed between the MIR and the FUV emissions.

Now, we already know that 8 µm orresponds to emission from PAH moleules

and 24 µm orresponds to hot dust emission where the dust grain type depends

on the surroundings. For our observed loations, the nearest doumented

soure of emission to eah di�use loation lies between 3�25

′
(using SIMBAD

database), with the losest soure for 18 of the 24 loations being RGB/AGB

stars. Among the rest of the loations in Tables 4.1, 4.2 and 4.3, two are lose

to supernovae remnants, one is lose to an X-ray soure, two are lose to O/B

stars and one loation is lose to an HII region.

Sandstrom et al. (2010, 2011) [153, 165℄ state that the PAH abundane is

relatively high in moleular regions but generally very low under the typial

di�use ISM onditions. The faint 8 µm emission in the SMC is attributed to

the destrution of PAHs whih were ejeted to the di�use ISM after formation

in the atmospheres of di�use stars. The PAH fration is also suppressed in

HII regions. Sine our di�use loations do not oinide with either of the

loations observed by Gordon et al. (2003) [21℄ or Apellaniz & Rubio (2012)

[141℄ (Figure 4.1), we an interpret the absene of a orrelation between the

8 µm and FUV emissions (Figure 4.2) as a lak of PAHs at our 24 observed

loations whih an be attributed to the presene of high radiation emitting

soures that are favourable for their destrution in the di�use ISM. Now, Oey

et al. (2017) [166℄ state that the VSGs that produe 24 µm emission are

more resilient to UV radiation. Hene, our observed lak of 22 µm vs. FUV

orrelations (Figure 4.3) seem to indiate that the emissions observed by us

do not ome from VSGs but from hot large dust grains. This is supported by

the good orrelations values observed between 22 µm and the FIR (65 and 90

µm) intensities in Table 4.5. The orrelation values indiate a similar nature

and origin of the dust grains showing emission at 22, 65 and 90 µm whih is

also evident from the very good orrelation between 65 and 90 µm intensities

(Table 4.5, Figures 4.6 and 4.7).

The better orrelations for FIR vs. FUV with lower p-values (<0.05) (Table

4.4, Figures 4.4 and 4.5) as ompared to MIR vs. FUV indiate that the 65 and

90 µm emission is seen from larger dust partiulates near regions emitting high

radiation (e.g. supernovae remnants, hot stars) whih ause the destrution
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of smaller VSGs and PAH moleules. The FIR vs. 1250 Å orrelation is

relatively better among them whih implies that the dust sattering is more at

1250 Å as ompared to the other FUV wavelengths. The negative orrelation

observed between 8 µm and the FIR (65 and 90 µm) intensities in Table 4.5

(Figures 4.6 and 4.7) show that the emissions from one soure dereases as the

other inreases whih is due to the destrution of smaller PAHs while larger

grains remain intat. This is also seen from the negative 8 µm vs. 22 µm

orrelations whih shows that the emissions ome from di�erent types of dust

populations. Seok et al. (2014) [167℄ mention that PAH de�ieny might also

our due to oagulation on to larger dust grains. Although they mention

that this proess is dominant in metal-rih galaxies, the negative orrelations

observed here might also indiate suh PAH oagulation onto larger grains

showing FIR emissions whih may lead to the weaker PAH emissions in the

SMC.

The SMC is a low-metalliity galaxy as ompared to the LMC or MWwhih

auses lower line blanketing in stellar atmospheres leading to the destrution

of PAHs by harder UV �elds [153℄. PAHs might be destroyed in low-metalliity

galaxies by hard UV radiation from massive stars [168℄ or by supernova shoks

[167, 169℄. In Chapter 3, we have studied the rank orrelations between IR

(Spitzer : 8 and 24 µm) and FUV (FUSE : 1004-1159 Å) data for 43 loations

in the LMC and found a very good orrelation (∼0.8) for both 8 µm vs. FUV

and 24 µm vs. FUV intensities. These results were obtained for loations near

HII regions whih shows how PAHs and small dust grains are shielded from

destrution in high-metalliity galaxies even in the presene of star-forming

regions. The e�ets of the UV �eld from massive star formation regions or

supernova shoks an be spread over a muh larger area in low-metalliity

galaxies with a dereased dust-to-gas ratio [153, 170℄. The LMC-like shielding

e�et seems to be absent in the low-metalliity SMC whih might have led to

the absene of 8 µm vs. FUV orrelation.

In onlusion, we have studied the IR-FUV orrelations for 24 di�use lo-

ations in the SMC and we found the FIR (65 µm, 90 µm) dust emissions to

be better orrelated to the FUV intensities as ompared to the MIR (8 µm,

22 µm, 24 µm) emissions. The absene of 8 µm vs. FUV orrelation, oupled

with the weakness of emission seen near 8 µm, indiates a lak or absene of

PAHs at our observed di�use loations due to their possible destrution by

high energeti radiation �elds in the viinity. The FIR vs. FUV orrelations

(Figures 4.4 and 4.5) indiate a strong ontribution towards heating of the

larger dust grains showing emission at our loations by UV photons predom-
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inantly sattered around 1250 Å. The very good orrelation between the 65

µm and 90 µm intensities (Figure 4.7) indiates that the grains responsible

for both these emissions belong to similar dust environments. A omparison

between the absene of MIR vs. FUV orrelations for the SMC and the very

good orrelations obtained for the LMC (in Chapter 3) seems to support the

theory that PAHs are shielded from destrution in high-metalliity galaxies as

opposed to the low-metalliity SMC.


	12_chapter 4

