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The 9.7 um interstellar spectral feature, arising from the Si-O stretch of amorphous silicate dust, is the strongest extinction feature in the infrared (IR). In
principle, the spectral profile of this feature could allow one to diagnose the mineralogical composition of interstellar silicate material. However,
observationally, the 9.7 pm interstellar silicate extinction profile is not well determined. Here we utilize the Spitzer/Infrared Spectrograph spectra of five early-
type (one O- and four B-type) stars and compare them with that of unreddened stars of the same spectral type to probe the interstellar extinction of silicate dust
around 9.7 pm. We find that, while the silicate extinction profiles all peak at ~9.7 pm, two stars exhibit a narrow feature of full width of half maximum
(FWHM) at ~2.0 pm and three stars display a broad feature of FWHM at ~3.0 im. We also find that the width of the 9.7 pim extinction feature does not show
any environmental dependence. With a FWHM of ~2.2 ym, the mean 9.7 pm extinction profile, obtained by averaging over our five stars, closely resembles
that of the prototypical diffuse interstellar medium along the lines of sight towards Cyg OB2 No. 12 and WR 98a. Finally, an analytical formula is presented to
parametrize the interstellar extinction in the IRat 09 pm < A < 15pum.
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Table 183. Stellar parameters for the target and reference stars / 9.7 ym silicate profie parameters.

Object Type 1 b S/N J—Ks Err(J — Ks) Wco Vsil So.7 Ay Atg97 Ayl/Atem
(degrees)  (degrees) (mag) (mag) (Kkms~1) (um)  (um) (mag)
StRS 354 o7 076.97 —00.64 57 1.88 0.03 18.95 9.75 1.78 0.33 12.2 0.58 21.0
StRS 136 BS8I 000.04 —00.57 74 1.78 0.03 425.26 9.69 2.11 0.42 11.9 0.71 16.8
StRS 164 BS8I 014.21 —00.00 69 1.78 0.03 185.70 9.81 2.99 0.50 114 0.82 14.0
HD 116119 B8Ia 306.62 +00.63 59 0.42 0.02 40.85 9.75 1.90 0.25 2.38 0.11 21.6
HD 147701 BSII(?) 352.25 +16.85 43 0.48 0.03 13.50 9.87 3.07 0.35 3.01 0.17 17.7
HD 204172 BOI 83.39 —9.96 47 —0.06 0.03 0.03
HD 128207 B8V 323.84 +18.35 76 —0.06 0.03 0.04
‘?’: The classification as a giant may be wrong.
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Fig 8. The 9.7 pum silicate extinction profiles derived from the five targets. A (um)
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Fig 10. Comparison of the mean 9.7 um silicate extinction profiles.

Fig 9. Comparison of the mean 9.7 pm profie with the WDO1 models.




