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RCW 38: Gamma-Ray TS Map > 2 GeV
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Fermi-LAT Analysis

« Gamma-ray Luminosity
I_Y — 26 X 1034 erg S_1 : - meelr-l_aw model (Fr=2.34)
(Ol i 500 GeV) 4 Fermi-LAT data

« Effective number density
N = 1000 cm3
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» Size of gamma-ray
emission
R=7pc




Stellar Wind Luminosity

Starburst99

Stellar Wind Luminosity L, =8 x 103% erg s~



Chandra X-ray Analysis : Hard X-rays
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What parameters can we constrain?

CoSmie-Rey Diffusion

Acceleration ﬁ Coefficient
Efficiency




Results

Constraints on efficiency:

10%-40% of the stellar wind energy goes into
CR acceleration.

Diffusion coefficient is smaller than the ISM:
CRs are being trapped for longer period of time.

arxXiv:2404.19001

Pandey et al. (2024)
(accepted in ApJ)

CR pressure is four orders of magnitude lower
than thermal pressure.




Fraction of stellar wind energy
that goes into CR acceleration
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If we use the value of D For a standard efficiency
typical for ISM, we get of 0.1, we get a lower
High efficiency! value of D implying CRs

being trapped!
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EXTRA 2: Equations

10% cm ™ 7pc)? 27 2 —1 ("NCR Neff
NCR = 04 ( gt ) (R) . D ~ 2.5 x 10" cm” s (W) (103 Cm_3)
y D 3L, /L. y (R)Q( 0.01 )
1028 cm?2 s—1 0.011 7pc 3L,/Ly ]
Pogr ~ NCR Lo ~ 1 X 10_12erg cm S (—nCR
A7 RD 0.1

y L 7pc 10%7 ¢cm? s~ !
1037 erg s—! R D |
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