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Instrumentation

2 Flutes (2nd doubling piccolo)
2 Oboes

2 Clarinets in Bb

2 Bassoons

2 Hornsin F

2 Trumpetsin C

1 Tenor Trombone
1 Bass Trombone

1 Tuba
Timpani (32", 29", 26", 23")
Percussion 1
Glockenspiel
4 Wood Blocks
Tam tam
Slapstick
Percussion 2
Vibraphone (no motor required)
4 Tom toms
Percussion 3
Bass Drum
Snhare Drum
Harp
Piano

Strings

Duration: 6:45

Accidentals pertain
throughout the measure.

Notes

In 1912 astronomer Henrietta Swan Leavitt (1868-1921) published a discovery
that would blow open humanity’s understanding of the scale of our universe.

While working at Harvard College Observatory tediously documenting the
brightness of Cepheid variables, a type of star whose brightness fluctuates,
Leavitt discovered an exact relationship governing the length of time between
a Cepheid’s bright peaks (its period) and the magnitude of a Cepheid's
brightness (its luminosity).

Simplified, this period-luminosity relationship, now also known as Leavitt's Law,
states that the brighter the star, the longer its period.

So how did Leavitt's discovery radically expand our understanding of the
universe's scale?

Before Leavitt's discovery, humans were restricted to the parallax method for
measuring interstellar distances. The parallax method involves using
trigonometry to calculate the distance to a star, taking advantage of the fact
that measurements made from opposite sides of Earth’s orbit around the Sun
form two points of a triangle in relation to the star in question. However, the
parallax method is not useful if the star is so far away that the angles measured
from opposite sides of Earth’s orbit are practically the same (imagine an
extremely wide triangle with a height so negligible that the triangle looks
almost like a straight line).

However, Leavitt's discovery presented humanity with a new yardstick. After the
relationship between distance, brightness, and period was calibrated (by
measuring the distance to the closest Cepheids via parallax), one could then
look at any Cepheid variable, no matter how far away, and simply compare its
observed luminosity with its true luminosity, a value which can now be
calculated using Leavitt’s Law. This difference between the star's true and
observed luminosities allows the distance to the star to be exactly determined.

In the years following Leavitt's premature death, astronomers including Edwin
Hubble would build on Leavitt's discovery to demonstrate that the universe was
not comprised solely of the Milky Way Galaxy, as some supposed, but in fact
contains multitudes of galaxies.
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"The measurement and discussion of these objects present problems of
unusual difficulty, on account of the large area covered by the two

regions, the extremely crowded distribution of the stars contained in ,
them, the faintness of the variables, and the shortness of their periods."
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