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Abstract On October 8, 2019, it was announced by the Royal Swedish Academy of
Sciences that the Nobel Prize in Physics 2019 was awarded to James Peebles for theoretical
discoveries in physical cosmology and to Michel Mayor and Didier Queloz for the discovery of
an exoplanet orbiting a solar-type star. Peebles has played a critical role in transforming
cosmology into a precision science. We briefly review the foundation that Peebles laid for modern
cosmology, focusing on his seminal contributions to our understanding of cosmic components,
cosmic evolution, and cosmic structure formation.
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No. 3,1970 PRIMEVAL ADIABATIC PERTURBATION 831
'mass densily per logarithmic increment of &. In the figures the normalization is arbitrarily
fixed to peak value unity.

©) Residual Irregularity in the Mi

In Figure 8 we plot G(k, Ay) (eq. [65]) for the cosmologically flat general-relativity
model. The area under the curve for fixed Ay gives the variance of the brightness of the
observed background when the resolving power is Ay. Notice that G(k, Ay) is appreciable
only near the first peak of ®..(k). As Ay decreases, the curve moves to the right because
one is sensitive to shorter wavelength (larger wavenumber). The shift is not large, how-
ever, because the residual radiation perturbation at shorter wavelength is so very small.
We conclude from Figure 8 that the experimental search for small-scale irregularities in

the microwave background provides a test for the first big peak in Figure 5 (if the radia-
tion has not suffered further scattering). The same conclusion holds for the other three

cosmological models.
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flat Lrelativity model, po = pe. The normalization

Fio,§ Fig. 4 for th
s fixed to peak value unity.

In Figure 9 we plot the mean square fluctuation in the total brightness of the micro-
wave background (eq. [65]; see also Table 1). In these curves the normalization has been
fixed so that ®.(k) (Figs. 4-7) reaches the peak value unity at redshift 1 + Z,, = 10,
The time variation of the matter-density power spectrum is computed in the linear ap-
proximation, and our normalization means that at about redshift Z matter starts to
fragment into separate and distinct bound systems with mass comparable to the mass
hing unity. The observational limit
shown on the figure is the upper limit estimated by Conklin and Bracewell after allowing
for system noise. The results of the computation with this choice of Z,, are comparable to

function (eq. [39]) where @, (k) is app

but smaller than this observational limit.

The above choice of Z,, may be too large. Tf Z,, were moved to a later epoch, it would
reduce the required initial amplitude of the perturbation, hence reduce the mean square
variation of the background. In Table 1 we list the factors by which the mean square
variation of brightness must be multiplied when Z, is reduced to smaller values (more

recent epochs).
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8t ({5 4%) W I (1L 40 SPTpol, ACTPol, BICEP/
Keck, LiteBIRD, AliCPT, Simons ObservatoryZ%s),
DA B b 110 25 (] IG5 47 5T 4%l (PandaX, XENON,
DAMPE, AMS %)Refg it — 48 m 5t a2y fl
L, AW TR

4 Jgic
A FEAHIE S AR RA 1, R
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i A RIS A LS I BAR s Hr, il
F2z, KOG A N R T WAL, SLfEE
PRk, XA R R E, “AOmRgE, =
BRI, PRHERHERR, PEREE T H SR A IS
J&MFN disregard of unwelcome evidence” ” ¥, J5t
e B R AT IR R B —39 T . B
MRS, ANERANFRR BN R AT R i — (AR
Hod IR 2R, b KIARE, /IvOKRIE, &
e LA i3 s i ) 5 8 e A A i ], 2 TOB A T
e , “Publish and be damned, but keep it
short.” —— fh 51 HIE P /RINIE, andiii. T
EX I FE BRI “FHERE TR, A
MAREE,” ), A S B TRk - o

1) HIFFREE “BUAEENIER, WAlER “RFEREBAIERE".
CEEUIRTEVIETE . BRI SULIAD T Ik 75 2EAY R . “unwelcome evidence”
WRIREEE S ERAF & RAIEZHIROUNE R, HATEITELR
L&, BATEEFIMIIERL, REfTEE.
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