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This Talk

• The Astronomical Almanac (AsA)

• Why there are changes to the AsA

• What needed to be done

• Why I’ve done what I’ve done

• What the changes actually are
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The Astronomical Almanac

Joint publication with US Naval Observatory

• Reference product for the year

• Useful to the people who need the information

• Must maintain “standards”

– Up to date  & reliable
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The Astronomical Almanac
• Not at the leading edge

– Not yet a standard; changing quickly

– Users require continuity

• Not an educational product

• Production process

– Deadlines, funding, and personnel
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The AsA & The AsA Online
USNO – sections

• C – Sun

• E – Planets

• F– Satellites*

• H – Stars

• L – Glossary

• M – Notes&References

HMNAO – sections

• A – Phenomena

• B  – Times scales & 
reference systems

• D  – Moon

• G – Minor planets

• K – Reference data

* Some data provided by BdL
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Implications of IAU 2000 Resolutions

• ICRS & Frame Bias

• IAU 2000 Precession-nutation

• Celestial Intermediate Pole & Origin X, Y, s

• Earth Rotation Angle

• Explanation & Nomenclature

• Software - IAU SOFA 

– Comparisons with NOVAS (GK)
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Section B: Time Scales and Reference Systems
• Tables

– Earth rotation angle, (ERA – GAST)

– Celestial intermediate pole & origin: X, Y, s

– C the ICRS to intermediate matrix

• Explanation

– Celestial Intermediate Reference System

– Another set of precession angles: χ, ψ, ω, ε0

– Use of the CIO Method
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New Table • Journées 2004
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ICRS to Equator of Date Matrices
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Relationship between GAST & ERA 

Schematic Diagram
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Apparent Place Example

Equinox-based

1. Apply NPB to give 
the true equinox and 
equator of date,

2. Apply GAST.

CIO-based

1. Apply C(X,Y,s) to give 
the Celestial 
Intermediate System,

2. Apply ERA.

1. ICRS: Form geocentric vector, apply corrections for light-
time, light deflection, aberration as appropriate;

2. Rotations: from ICRS to required equator of date & 
origin;

3. Calculate hour angle and declination.

OR
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How to Calculate an Apparent Place
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Approximate (~1″″″″) Star Altitude & Azimuth
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Summary of Nomenclature

CIO Based
• CIRS

– CIP (X, Y)

– Celestial Intermediate Equator

– CIO (s)

– Intermediate place

– Intermediate RA

– Declination

• ERA

Equinox Based
• True Eq & Eq of Date

– CIP (X, Y)

– True equator of date

– True equinox of date

– Apparent place

– Apparent RA

– Declination

• GAST

Quantities in the same colour are identical
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