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Variadions in Microwave Temperature of Uranus

Long-term changes in microwave brightness temperature have been
observed near 3.5 cm wavelength for 38 years

Klein et al 1966, Klein & Turegano 1978, and this work)

Microwave emission
near 3 cm originates
below the visible
clouds deep in the
atmosphere where
p ~15-40 bars

Are the temperature
changes

» seasonally driven?

= produced by
viewing geometry
(latitude)?
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Variadions in Microwave Temperature of Uranus

Plotted as a function of sub-earth latitude, the long term changes

appear to be geometric and consistent with a “south polar cap”

= Microwave opacity is
less near the poles and
microwave emission
originates from depths
where T~250K and
pressure P~40 bars

= Microwave opacity is
greater at lower latitudes
& microwave emission
originates higher in the
atmosphere where

(T~185K; p~ 15 bars)
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Variadions in Microwave Temperature of Uranus

VLA maps at 2 cm & 6 cm show the contrast between the bright South Pole
and lower latitudes increased significantly from the 1980’s to the 1990’s

(Hofstadter & Butler 2002; and this meeting)

= DSN observations yield a0l T T T I
average disk temperature from 30 —

1984-1990 was Z S . -
T~254 K +/- 6 K

= DSN observations from 1990
to 1994 show ~50 K drop in

Relative Brightness (K]

temperature oy -
T,~254 K ==>~200 K B ]

] ) 0 =1 1981 6 cm

» Computer modeling work will Srof R gy _ ]
be done to learn how the VLA ‘20:— b g L 1994 6 cm :
maps and DSN disk ~30 - 5
temperatures are related. _4990 —BIO —?Io —r_l.o —!;0 —clto —3|0 —2|0 —1|0 t; llo 2|0 3|0 40

Latitude (deg)

10/02/02 (v2) AAS-DPS 2002 4



Variadions in Microwave Temperature of Uranus

The 3.5 cm microwave
observations will be
extended in partnership

with GAVRT
Goldstone-Apple Valley

Radio Telescope Project

Education and Science in
Partnership to Bring the
Universe to America’s
Classrooms ...

10/02/02 (v2) AAS-DPS 2002 5




Variadions in Microwave Temperature of Uranus

GAVRT students will be conducting observations of Uranus during the
months of July-December each year beginning in 2002.

» Students will watch for detectable
changes in Uranus’ atmosphere as it
approaches equinox in 2007.

» The GAVRT team of teachers and
scientists are developing curriculum with
a focus on the extreme seasons and
atmospheric dynamics of Uranus.

= As with our Cassini-JMOC Project, the
data provided by the teachers and
students will be used by scientists to
address important scientific issues
related to Uranus.
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Variadions in Microwave Temperature of Uranus

GAVRT is an educational program involving three partners, NASA,
JPL, and the Lewis Center for Educational Research (LCER).

» GAVRT enald esK- 12 sudertstobecone adive nenbers o ared
Sa ence team—
they sudy Jugte, the Sun and d gat quasars ud ngrad o atronony.
theylink viathelnterng tothe Qoeration Gontrd Cente & LCER
they connedt toand cortrd a 34 nete rad otd escope, once part

d NASA's Deep Joace Net wor k
they cdled sd ence data wh chthey and yzethenfawardtoJPL sd entids
they communi cae wthsaertids

The Technd ogy Buld ngonthe LCER Canpus, AppeValey CA

» |n 2001 GAVRT g uderts
cdleded dtafa use by
NASA s Cassn s enceteam
as t he spacecr &t flew by
Jupter anits way to Stun
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