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ISM spectrum by cosmic dust?
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Abstract. The interstellar medium (ISM) spectrum is usually explained by the response of dust
particles (DPs) to the absorption of ultraviolet (UV) and visible (VIS) photons from nearby stars.
With regard to the unidentified infrared (UIR) bands, the DPs are thought heated by UV and
VIS photons to about 100 K thereby exciting the polycyclic aromatic hydrocarbons (PAHs).
However,the UIR bands may be explained with the DPs at 2.7 K. To wit, the UIR bands form
by the direct excitation of PAHs by infrared (IR) radiation induced from the absorption of
cosmic microwave background (CMB) radiation in DPs by quantum electrodynamics (QED).
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1. Introduction
In the ISM, the UIR bands have been linked (Li 2004) to the heating of DPs by

UV photons (Li & Draine 2001). The UIR bands observed in UV-poor regions (Uchida,
et al. 1998) was explained by (Li & Draine 2002) with VIS photons alone assuming
thermal emission from DPs heated to the same 100 K temperature assumed for UV
photons in (Li & Draine 2001). However,the assumed 100 K temperature of DPs may
be fortuitous given not only are UV and VIS intensities not uniform in the ISM, but
the only electromagnetic (EM) radiation ubiquitous to the ISM is the cosmic microwave
background (CMB) at 2.7 K.

2. Theory and Analysis
CMB radiation at 2.7 K may explain the ISM spectrum given a frequency up-conversion

process in DPs. One such process is QED induced EM radiation (Prevenslik 2008). Find-
ing analogy with creating photons of wavelength λ by supplying EM energy to a quantum
mechanical box having walls separated by λ/2, the DPs having diameter D produce QED
photons of wavelength 2D. In the ISM, EM energy is supplied to DPs upon the absorption
of CMB radiation (Mie 1908).

But Mie absorption efficiency is low in single interactions of CMB radiation with a
DP (Bohren & Huffman 1983). The ISM spectrum by CMB radiation therefore relies
on multiple Mie absorptions and QED emissions in a continuous distribution of DPs of
diameter D, each interaction successively increasing the frequency of QED emissions to
produce the ISM spectrum at near unity Mie absorption efficiency (Prevenslik 2008).

Moreover, the Einstein specific heat of DPs depends on the vibration frequency of the
absorbed CMB photon under total internal reflection (TIR) as it adjusts to the EM con-
finement imposed by the DP geometry. Since EM confinement occurs at TIR frequencies
beyond the UV, the specific heats already very low at 2.7 K vanish during CMB photon
absorption. Absent specific heat, the absorbed CMB radiation cannot be conserved by
an increase in temperature (Prevenslik 2008). Instead, conservation of absorbed CMB
radiation proceeds by producing a continuum of QED induced EM radiation within the
DP, the IR content of which exciting the PAHs to produce the UIR bands.
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Beyond excluding Mie absorption efficiency, the classical Stefan-Boltzmann (SB) equa-
tion assumes the DP has specific heat cp to conserve the absorbed blackbody (BB) radi-
ation by an increase in temperature T . Since the Einstein specific heat cp vanishes, the
modified SB equation for DPs including Mie absorption efficiency Qabs is,

σπD2QabsT
4
BB − Ep

dNp

dt
= Mcp

dT

dt
= 0 (2.1)

where, σ is the SB constant, TBB is 2.7 K, Qabs is the Mie absorption efficiency taken to
be unity in multiple interactions, M is the DP mass, dT/dt is rate of DP temperature
change, dNp/dt is the rate of QED induced photons produced having Planck energy Ep =
hc/2D. Here, h is Planck’s constant, and c is the speed of light.

3. Discussion
Historically, DPs having an entire heat capacity comparable to the Planck energy of a

single UV or VIS photon were thought (Purcell 1976) to cause temperature fluctuations,
and even more recently, the UIR bands have been explained (Li & Draine 2002) by
temperatures of about 100 K upon heating by absorbed VIS photons. In contrast, the
QED induced IR continuum directly excites the PAHs to produce the UIR bands with
the DPs remaining at 2.7 K. Moreover, DP temperatures of 100 K from absorbed UV
and VIS photons are unlikely because the DP specific heats already low at 2.7 K vanish
as the CMB photons upon absorption vibrate at optical TIR frequencies.

4. Conclusions
The ISM spectrum is produced by QED induced EM radiation from the multiple in-

teractions of a continuum of DP diameters. DPs always remain at 2.7 K. Neither UV nor
VIS photons from nearby stars are necessary to produce the UIR bands by heating DPs
to temperatures of 100 K. In fact, CMB radiation of DPs may produce in part the UV
and VIS now thought to originate in nearby stars.

The ISM spectrum produced by QED induced EM radiation finds origin in the
blueshift of CMB radiation in submicron DPs.

The converse of blueshift of CMB radiation in DPs is also true in the redshift of VIS
light from distant galaxies claimed in Hubbles Law. The galaxy light observed on Earth
and thought to be redshift by the Doppler effect in an expanding universe may be nothing
more than numerous QED induced blue and redshift of galaxy light in DPs that is finally
observed on Earth as redshift. Hence, the Hubble theory as experimental evidence for an
expanding universe is therefore held in question by QED induced EM radiation in DPs.
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