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TO WHOM IT MAY CONCERNK:

The follewing [nformation {s provided for New York,

Hew York:
17 July 1990 Eascern Daylight Time

SN

Beginning of elwil cwiligh: 5106 a.m,

Sunrise 5:39% a.m.

Sunsat §126 p.m.

End of civil cwillght g:537 p.m.
MOON

(Moonset 3:01 p.m. on previous day)

Hoonrise 12:50 a.m.

Foonset §:19 p.m,

{Hoonrise 1:35 a.m, om following dav}

On 17 July the phase of the Hoon: waning crescemt with
i6 percent of the Moom's surface (lluminaced.

last quserter phase of the Mson on 15 July 1990 at 7:04 a.m.,
Eastern Daylight Tlme.
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I certify that the abova stacsmsnc ls the result ef & Crus and accurate
computation by tha Mautical Almanac Office of the U. 5. Naval Observatery.

j 1
"\ Jo
L.5.
Full, CanToTd
Evr dirssslion of
the Zurzzizionsene

RS B R ) —————




CONCERNING THE AUTHORITY AND DEFINITIONS
lor Statements by

THE UNITED STATES NMAVAL OBSERVATORY

Times of sunrise, sunset, twilight and certain celestin! phenomena depend upon
the geographic location {latitude and longitude] for whick thase times are
copsidered. Consequently, observations of such evenis are not regularly
conducted; neither are records made noe kept, For any such ebservaiions and
récords compiled at a specific location would ke valid for the immediate
vicinity of that locaton only and nor applicable to other locations.
Accardingly, it iz net possible to transmit an affidavit regarding the making,
authority over, or custody of records, Tt ls alse not possible to provide any
siatement which could establish that, upon a search, no record was found,

Data which set forth the quantitative circumsiances of celestial phenomena at a
specific location, and provided by signed statement bearing the seal of the
United States Naval Observatory, are the result of a caleulation, Authority to
make and publish such calculations derives from Title 10, U. 5 Code, Sec.7385ch:

"The Secretary of the Navy may detail any of ficer of the Navy,
competent for that duty, to supervise the Nawiical Almanae”

The Maurtcal Almanac is published annually as a Document under 44 US.C., 1314,
15 made publicly available by the Superintendent of Documents, and may be found
also at some Federal Depository Libraries, public libraries and book dealers.

The computational basis for the informaton furnished by statement is identical

to that used in preparation of the Nawiical Almanae, Therelore, the information
may be duplicazed, using the tables, precepts and examplias in that almanasz, by
ANY pErson competant to make such ealeulations.

Data For Litigation are regularly provided by the Naval Observatory, Acceptance
by a court may vary according to applicable rules of svidencs, but Frequently is
accomplished via judicial notice under Federal Rules of Evidence and requests
for admission of facts under Federal Rules of Civil Procedure, or by state law
counterparts, or by stipulation of admissibility.

[Drefinitions and diacusdon of tarema fallaw)
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RISE, SET AND TWILIGHT

Horizon: Wherever one is located on or near the Earth's surface, the Earth is
perceived as essentially fiat and, therefore, as a plane, Tha sky resembles
one-hall ol a sphere or dome centered at the observer. If there ars no visual
obstructions, the apparent intersection of the sky with the Earth's {plans)
surfacs is the horizon, which appears as a cirele also centered ag the
ohserver,

Rise, Ser: During the course of a dey the Earth rotatss ence on {1 axis
causing the phenomena of rising and serzing, All celestial bodies, stars and
planzts included, seem to appear in the sky at the horizon to the East of any
particular place. then to cross the skv and again disappear at the horizon to
the West, The most noticeable of these svents, and the mosr significant in
regard to ordinary affairs, are the rising and setting of the Sun and Moon.
Because the Sun and Moon appear as circular disks and not as points of light, &
delinition of rise or set must be very specific, for not all of either body is
Seen [0 Fi58 OfF 35¢ At ooce.

Suprise and sunset conventionally refer to the times when the upper edpe of the
disk of the Sun is on the horizon, considered unobstructed relative to the lacation
of interest. Atmospheric conditions are assumed to be average and the location
is in a level region on the Earth's surface,

Moonrise and moonset times are computed for exactly the same circumstancss as
for sunrise and sunset, However, moonrise and moonset mAY occur at any time
during a 24 hour period and, consequently, it is often possible for the Moon to
be seen during daylight, and to have moonless nights. 1t is also possible thae

3 moonrise or moonset does not occur relative to a specilic place on a given date.

Twilight: Before sunrise and again after sunse! there are intervals of

time, twilight, during which there is natural light provided by the upper
atmesphere, which does receive direct sunlight and reflects part of it toward
the Earth's surface. Soms outdoor setivities may be conducted withour
artificial illumination during these intervals, and it is useful to have soms
means to st limits beyond which a certain activity shauld be assisted by
artificial lighting. The major determinants of the amount of natura! light
during twilight are the siate of the atmozphears gencrally and local weather
conditions in particular. Atmospheric conditions are best determined af the
actoal time and place of events. Nevertheless, it is possible (o stablish
uzeful, though necessarily approximate, limits applicable to large classes af
petivities by considering only the position of the Sun below the local horizon.
Reasonable and convenient definitions have evolved.

Civil twilight begins in the morning and ends at sunrise, and begine at sunset
and ends in the evening, when the center of the Sun is geometrically gix degraes
below the local horizon, In the morning befors the beginning of civil twilight
and in the evening after the end of civil rwilight, artificial illumination e
normally required to carry on ordinary outdoor activities. However, the amount
al available light during twilight periods and the visibility of objects and
movements are 50 greatly dependent upon weather conditions and ather local

circumstances that they can be sstablished for any specific time and placs only
by the testimony of eve witnesses,




From any lecation on the Earth, the Moon can be regarded as a circular disk
which, at any specific time, is illuminated to some degree by direct sunlight
The geometric shape of the illumiosted part and itz size, relative to the entire
lunar hemisphere which {aces the Earth, are continuously chanaing entities as
the Moon varies from not visibly illuminated to fully illuminatsd, then to not
illeminated again. Although this ¢vele iz 2 continuous progess, I:hc::r: are gight
distinct, traditionally recognized stages, called phases, which are ordinarily
adequate to designate both the degree to which the Moon i illominated and the
geometric appearance of the illuminated part, to the extent that Moon vizibility
has relevance to everyday human activities. These phases of the Moon, defined
in the sequence of their occurrence, are:

New Moon — the Moon is not illuminated by direct suniight

Waxing Crescent — the visible Moon is partly but less than one-half illuminated
by direct sunlight while the illuminated part i3 ncreasing.

Flrst Quarter == one-half of the Moon appears illuminated by direct sunlight
while the llumingred part is inéreasing,

Waxing Gibbons -- the Moon is more than one-half but not Cully illuminated by
direct sunlight while the illuminated part is increasing,

Full Moon -- the vizible Moon is fully illuminated by direct sunlight.

Waning Gibbous -- the Moon i3 less than fully but more than one-half illuminated
by direct sunlight while the illuminated part is decreasing.

Last Quarter -- one-half of the Moon appears illuminated by direct sunlight
while the illuminated part is decreasing.

Waning Crescent —~ the Moon is partly bur less than gns-half (lluminated by
direct sunlight while the illuminated part i3 decreasing.

Following Waning Crescent i o New Moon, beginning a repetition of the complere
phase cyele of 29.5 days average duration.

The Crescent and Gibbous phases are descriptive of the appearance of the
illuminated part of the Moon during the intervals between the New, First
Quarter, Full and Last Quarter phases. The latter are strictly instantaneous
phenomena [or which dates and times of occorrences are provided by many
calendars and almanacs, Howevar, the initanlansous evanis are got
distinguishable within a slowly changing continvum such that they zan be
determined accurately by observation. Therefore, it is not unuseal for a persen
to state that the Moon was Full, or at First or Last Quarter, on dates that are

2 few days removed from the instants when these phenomena actually occursed,
Generally, such a stetement may be regarded as an adequate observation, provided
that the Moon was in fact visible at the place and time specified.

The percent of the Moon's surface lllumlnated is a more refined, quantitarive
description of the Moon's appearance than is the phaze. Considering the Moon az
a eircular disk, the ratio of the area illuminared by direct sunlight to its

total area, muitiplisd by 100, is the percent of the Moon's surfzce illuminated,

Al New Moon the part of the Moon illuminated by direct sunlight is zeéro percent;
it is 50 percent at First and Last Quarters, and 100 percent at Full Moon. During
Crescent phases the percent illuminated is batwesn 0 and 50 percent and during
Gibbous phases it 15 between 50 and 100 percent.

For practical purposes, phases of the Moon and the percent of the Moon
Hlluminated are independent of the location on the Earth from where the Moon ig
observed,




RELATIVE POSITIONS OF THE S5UN AND MOON

In ordes to unamhbiguously cstablish the position of the Sun or Moon relative to
a particular place on the Earth, two quantities are required. The most
conveniens and easily visualized guantizies are:

1. The angular distaoce of the center of the Sun or Moon above the local horizon
This quantity is zero when the object appears 2t the horizon and is 90 degrses
whan the object is dirsctly overhead,

2. The angular diztznce of the center of the Sun or Moon from a cardinal diregtion.
When stated, this guaatity is referred o troc Marth, true East, etc, The uge
of magaetic North, ste. i3 not appropriate, since directions determined by
magnetic compass are varinhle and subiect to local disturbances and anomalied
in the Earth's magnetic field.

Posirions of the Sua and Moon relative 1o any place on the Earth continuously
change and must be stated for a specific time of day as well as for the date.

For purposes of regonstructing the physical circumstances af am event in which
the position of the Sun relative 1o 2 given location at a particulas time of day
is a factor, it is possible to find another date or several dates for which the
Sun will he practically at the same relative position at about the same time af
day. The day following the event is an obvious example. [t iz not possible to
1o find a date for which the relative position and phase of the Moon, at the
same time of day as the original event, are duplicated with the same precision
as i5 possible for the Sun. Some compromise of position, phase and time of day
must be allowed.

AUTHORITIES FOR ADDITIONAL INFORMATION

Weather information is not available from the Maval Observatory. Official
weather records {cloud cover, precipitation, ete) compiled throughout the
United States are available [rom:

Climatological Services Section

National Climatic Dara Center, NOAA

Asheville, NC 283801

Time (zone time, daylight time) legaily in cff2ect at locations within the United
S1ates is determined by the Secretary of Transportation. Information may be
obtainad from:

Office of the General Counsel

Department of Transportation

Room 10424

400 Tth Streeg, S.W.

Washington, D.C. 20550




