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case with William Herschel’s. With the unswerving devotion of
his younger sister, Caroline, and the boundless energy and
curiosity of his son, John, they moved astronomy out of the
“Dark Ages” into the modern era.

Caroline was brought to Bath in 1772 to escape the lack of
opportunity (and the drudgery of housework!) in Hanover, to
pursue a singing career. At first things worked out well. She
writes in her diary that she would be indebted to her brother for
this opportunity. At one point, she became good enough to give
singing lessons, but it was not to last.

The increasing burdens on her brother in turn made more
demands on her time. Not only was she assisting William with
his telescope making, but also recording his observations. It is
with these notes, along with her personal diary, that we have the
only window into William’s personal and astronomical life.
History owes her a great debt. It is unfortunate that she burned
part of her diary during a spat with her brother.

Let it be known that she very reluctantly gave up her future
singing career in favor of William’s astronomical one. Caroline
was very close to her family, especially William. Caroline lived to
be 98 and never married. She felt something like jealousy when
William did marry, but this passed and she continued to work
faithfully with her brother.

When recording observations, Caroline would typically be
in a small observing shed at the base of the 20 of 40 foot
telescopes. In it she had a candle or lamp, a star chart, a clock,
and a dial to read the current polar distance of the telescope.
Herschel measured an object’s distance from the Celestial Pole
instead of the Celestial Equator as is done today. From there,
she would record the time, polar distance, hour angle, and the
verbal description called out by William, precariously perched
up to 50 feet off the ground. This arrangement turned out to be
very efficient, as anyone who uses a microcassette recorder to
dictate their observations will testify.

Recording was not Caroline’s only duty. While her brother
made telescopes, she would read aloud to him to “unbend the
mind” of the Great Astronomer. It is comforting to know that
rather than reading a technical book, she read Don Quixote,
Arabian Nights, and the novels of Sterne and Foster. If neces-
sary, she would even feed her brother! Once, when the elder
Herschel’s hands had not left the polishing tool for sixteen
hours, “by way of keeping him alive” Caroline was “obliged to
feed him by putting the victuals by bits into his mouth.”

Just so you don’t get the wrong impression that Caroline
was just her brother’s maidservant, she was a very accomplished
astronomer in her own right. Besides discovering, describing,
and cataloging many star clusters and “nebulae”, including
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NGC 205, a companion to the Andromeda Galaxy, she discov-
ered no less than eight comets, one of them is known today as
Encke's Comet. No, I don’t know why this is, but I'm looking.

After William’s death in 1822, Caroline moved back to
Hanover, not just to be with family and friends she had not seen
in decades, but also to complete the cataloging of all her
brother’s double stars and nebulae, which in 1888 would become
the nucleus of the NGCcatalog, used almost universally {(pardon
the pun) by all astronomers today. She later wrote that the 26
years she spend in Hanover after William’s death were not very
happy ones for her. She missed the importance and activity of
the time spent in England with her brother.

Inafitting tribute to the career of Miss Herschel, the Royal
Astronomical Society voted her an Honorary Member in 1835,
unheard of in those days for a woman! In the Report to the
Fifteenth Meeting of the Society, the topic of the sex of members
was discussed, and “abandoning compliments on one hand, and
false delicacy on the other, submits that while the test of
astronomical merit should in no case be applied to the works of
a woman no less than a man, the sex of the former should no
longer be an obstacle to her receiving any acknowledgement
which might be held due to the latter.” During this vote, two
women, including Caroline, were voted in, and it was “not
necessiry to recount the proofs” of their astronomical accom-
plishments.

ProGRAM PRrEVIEW

Our program for February will feature Dr. Dick Miller,
astronomer at Georgia State University, speaking on blazars,
quasars, and supermassive black holes. Dr. Miller will explain
what these objects are and how they are belicve to function.
Then, based on his research, he will show how these objects are
interrelated. There is considerable evidence that supermassive
black holes “drive” nearby blazars and quasars, producing their
luminosity and other unique characteristics.

12r. Miller is a noted astronomical theorist,. His research
has been conducted at a variety of observatories including Kitt
Peak, Palomar, Lowell and Flagstaff, and Cerro Tololo Inter-
american in Chile. Mark your calendars for February 16th!

AAC Memeersiip List To BE ReLEasED

The AAC Membership List will be published in the March
issue of the Focal Point. If you do not wish to have your name,
address, or phone number published please contact Steve Gilbreath
at 634-7466 by February 28th.

Sunsror Grours Anp THEIR
Basic CHARACTERISTICS
by Peter O. Taylor

When Rudolf Wolf devised the Relative Sunspot Number
in the mid-nineteenth century, he envisioned an evolutionary
nature of sunspot-cluster growth. In 1938, M. Waldmeier of the
Swiss Federal Observatory in Zurich, defined a group classifica-
tion scheme which was based on this concept (Waldmeier,
1947). Today this system, known as the Zurich Classification, is
employed by sunspot observers all over the world.

According to Noyes (1982), “All sunspots begin their lives
as tiny pores no larger than a single solar-granule. They are
created when a cluster of sub-surface gas carrying a strong
magnetic field breaks the surface..” A pore may last only an
hour or so, or may go on to become a huge group of spots many
times the size of the Earth.

Invariably a new group first appears as one or more tiny
spots without penumbra (the filamented structures which sur-
round the dark, or umbral, portions of the spots). Such agroup
isclassified “A”. An“A” group is a unipolar, rather than bipolar
cluster.

Visually bipolar groups consist of two or more spots which
are oriented in an East to West direction. If a small group does
show a bipolar structure, it is classified as a “B” group. Many
clusters never devetop beyond the “A” or “B” stage, and
consequently their lifetimes are a few days at most. In spite of
their insignificant appearance, these small activity centers are
often quite numerous, and can make up a substantial portion of
the daily sunspot count. Sometimes, and especially during the
minimum of a sunspot cycle, these are the only groups which are
present on the Sun’s disk.

A few of the “A” or “B” type clusters develop rapidly into
larger and more complicated systems. One of the first signs of
impending greatness is a very rapid surge in growth shortly after
the spot’s initial emergence. Within a few hours, the group may
have grown to become a “C” or “D” group. The most distin-
guishing feature of the “C” group is the appearance of a single
penumbra. The penumbra can appear around the preceding
{most westerly) or following spot; however, more often than not
the penumbra appears around the leader.

On the other hand, the “D” group is characterized by
penurmnbra around both preceding and following spots. Most
“I»” groups pass through the “C" stage, but often their growth
is so rapid that they appear as “A” or “B” types on one day, and
as class “D” on the next. Professor Waldmeier specifies a
maximum length of up to ten heliographic (solar) degrees for
this stage of group development.

A small fraction of the “D” clusters continue to grow and
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become “E” groups. Length (and to some extent, structure) is
the difference between“D” and “E” groups. The “E” types must
demonstrate a longitudinal spread between ten and fifteen
degrees. Spread in latitude, which can show considerable
variation, is not considered.

Although “E” groups represent only a small percentage of
the total number of clusters, a few of them continue to grow into
the largest group of ali, the type “F”. Again length is the
determining factor: their longitudinal spread must exceed
fifteen degrees. Such groups can be spectacutar! The spot count
in one “F” type cluster alone can exceed one-hundred, and they
canspread over areas of billions of square-miles. The lifetime of
the “F” group is usually long; they often rotate back onto the
visible disk for additional appearances.

All groups have one thing in common: their growth is far
more rapid than their decay. Maximum growth can usually be
recognized by a lack of further spread in longitude. And, when
the numerous tiny spots that are characteristically associated
with developing clusters start to disappear, it is most often a sign
that the group has started to decay.

The decay process is similar for all groups. The smaller “C”
and “D” types usually desolve into a rather long-lasting single
spot with penumbra. If decay ends in a single spot it is deemed
to be class “J” if less than two and one-half degrees in diameter,
and “H?" if its size exceeds this. The “H"” group which remains
from the decay of an “F” group is particularly long-lasting and
may reappear for several solar rotations. Small spots may come
and go around the edges of these groups.

The larger “D,” and the “E” and “F” type complexes often

desolve into two such spots. This stage of decay is classified “G.”
These clusters generally decay further into a single spot which is
frequently the preceding member of the group. These in turnare
classed as either “J” or “H” type groups, depending on their
diameter.

‘The groups which we have described (except for types“A,”
“J” and “H") have visually bipolar structures. QOccasionally a
great group developsthat lacks this structure. These clusters are
also classed “H” even though they do not represent a decayed
group. Usually they grow to be quite large, and may become
great flare producers. More rarely, a small, unimpressive group
which lacks a bipolar structure will occur, and it should be
classified “J” even though it too did not come about through a
decay process.

Note: In the “Modified Zurich Classification”, “G” groups are
included in the definition of classes “E” and “F,” while “J” types
are assigned to class “H.”

THE TEXAS STAR PARTY

The great tradition of dark sky observing continues as the
Southwest region of the Astronomical League presents the
Twelfth Annual Texas Star Party at the Prude Ranch near Ft.
Davis. This year’s astronomical fiesta will include a full week of
observing, astrophotography, and fellowship in the magnificent
Davis Mountains of West Texas from May 20 through May 28,
1990. Activities will include tours of the famed McDonald
Qbservatory, afternoon talks by amateur and professional as-
tronomers and telescope makers, and evening presentations
given by special guest of the Texas Star Party.

Guest speakers for 1990 include Brian Marsden of the
Smithsonian Astrophysical Observatory, Walter Scott Houston,
author of Sky & Telescope magazine’s “Deep Sky Wonders”
column, and noted astrophotographer Tony Hallas.

Participants at the Texas Star Party can select from a
variety of accommodations on the Prude Ranch, including
bunkhouses, private cabins, trailer hookups, and campsites with
convenient bathhouses. All accommodations include access to
a TV lounge, a western-style dining room, and an indoor
swimming pool. Horseback riding and tennis can be enjoyed on
the ranch, along with other recreational activities in and around
the Davis Mountains. A rafting trip down the Rio Grande, a
hike through spectacular Big ben National Park, or an expedi-
tion through the world-famous Carlsbad Caverns can add to this
exciting frontier vacation.

The cost is only $18.00 single and $7.00 for each additional
family member before February 24th. After the 24th the cost is
$23.00 single and $7.00 for each additional family member.
Lodging reservations can be made by calling the Prude Ranch
directly at (915)426-3202 after February 17, 1990.

For more information about this exciting event ask any
officer for further details at the meeting.

WhERE Do You GET THOSE SHows?
by Carolyn Collins Petersen

A planetarium show can be a lot of different things,
depending on where you see it, who's putting it on, and who
created it. Current planetarium show philosophy at any one
facility is affected by a number of factors: educational and
entertainment needs, current events in astronomy, the financial
status of the facility (i.e. doesit need to bring in dough before the
budget axe hits?), what the local audience interests are; the
interests of the planetarium staff, and the abilities of the staff.
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case with William Herschel’s. With the unswerving devotion of
his younger sister, Caroline, and the boundless energy and
curiosity of his son, John, they moved astronomy out of the
“Dark Ages” into the modern era.

Caroline was brought to Bath in 1772 to escape the lack of
opportunity (and the drudgery of housework!) in Hanover, to
pursue a singing career. At first things worked out well. She
writes in her diary that she would be indebted to her brother for
this opportunity. At one point, she became good enough to give
singing lessons, but it was not to last.

The increasing burdens on her brother in turn made more
demands on her time. Not only was she assisting William with
his telescope making, but also recording his observations. It is
with these notes, along with her personal diary, that we have the
only window into William’s personal and astronomical life.
History owes her a great debt. It is unfortunate that she burned
part of her diary during a spat with her brother.

Let it be known that she very reluctantly gave up her future
singing career in favor of William’s astronomical one. Caroline
was very close to her family, especially William. Caroline lived to
be 98 and never married. She felt something like jealousy when
William did marry, but this passed and she continued to work
faithfully with her brother.

When recording observations, Caroline would typically be
in a small observing shed at the base of the 20 of 40 foot
telescopes. In it she had a candle or lamp, a star chart, a clock,
and a dial to read the current polar distance of the telescope.
Herschel measured an object’s distance from the Celestial Pole
instead of the Celestial Equator as is done today. From there,
she would record the time, polar distance, hour angle, and the
verbal description called out by William, precariously perched
up to 50 feet off the ground. This arrangement turned out to be
very efficient, as anyone who uses a microcassette recorder to
dictate their observations will testify.

Recording was not Caroline’s only duty. While her brother
made telescopes, she would read aloud to him to “unbend the
mind” of the Great Astronomer. It is comforting to know that
rather than reading a technical book, she read Don Quixote,
Arabian Nights, and the novels of Sterne and Foster. If neces-
sary, she would even feed her brother! Once, when the elder
Herschel’s hands had not left the polishing tool for sixteen
hours, “by way of keeping him alive” Caroline was “obliged to
feed him by putting the victuals by bits into his mouth.”

Just so you don’t get the wrong impression that Caroline
was just her brother’s maidservant, she was a very accomplished
astronomer in her own right. Besides discovering, describing,
and cataloging many star clusters and “nebulae”, including
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NGC 205, a companion to the Andromeda Galaxy, she discov-
ered no less than eight comets, one of them is known today as
Encke's Comet. No, I don’t know why this is, but I'm looking.

After William’s death in 1822, Caroline moved back to
Hanover, not just to be with family and friends she had not seen
in decades, but also to complete the cataloging of all her
brother’s double stars and nebulae, which in 1888 would become
the nucleus of the NGCcatalog, used almost universally {(pardon
the pun) by all astronomers today. She later wrote that the 26
years she spend in Hanover after William’s death were not very
happy ones for her. She missed the importance and activity of
the time spent in England with her brother.

Inafitting tribute to the career of Miss Herschel, the Royal
Astronomical Society voted her an Honorary Member in 1835,
unheard of in those days for a woman! In the Report to the
Fifteenth Meeting of the Society, the topic of the sex of members
was discussed, and “abandoning compliments on one hand, and
false delicacy on the other, submits that while the test of
astronomical merit should in no case be applied to the works of
a woman no less than a man, the sex of the former should no
longer be an obstacle to her receiving any acknowledgement
which might be held due to the latter.” During this vote, two
women, including Caroline, were voted in, and it was “not
necessiry to recount the proofs” of their astronomical accom-
plishments.

ProGRAM PRrEVIEW

Our program for February will feature Dr. Dick Miller,
astronomer at Georgia State University, speaking on blazars,
quasars, and supermassive black holes. Dr. Miller will explain
what these objects are and how they are belicve to function.
Then, based on his research, he will show how these objects are
interrelated. There is considerable evidence that supermassive
black holes “drive” nearby blazars and quasars, producing their
luminosity and other unique characteristics.

12r. Miller is a noted astronomical theorist,. His research
has been conducted at a variety of observatories including Kitt
Peak, Palomar, Lowell and Flagstaff, and Cerro Tololo Inter-
american in Chile. Mark your calendars for February 16th!

AAC Memeersiip List To BE ReLEasED

The AAC Membership List will be published in the March
issue of the Focal Point. If you do not wish to have your name,
address, or phone number published please contact Steve Gilbreath
at 634-7466 by February 28th.

Sunsror Grours Anp THEIR
Basic CHARACTERISTICS
by Peter O. Taylor

When Rudolf Wolf devised the Relative Sunspot Number
in the mid-nineteenth century, he envisioned an evolutionary
nature of sunspot-cluster growth. In 1938, M. Waldmeier of the
Swiss Federal Observatory in Zurich, defined a group classifica-
tion scheme which was based on this concept (Waldmeier,
1947). Today this system, known as the Zurich Classification, is
employed by sunspot observers all over the world.

According to Noyes (1982), “All sunspots begin their lives
as tiny pores no larger than a single solar-granule. They are
created when a cluster of sub-surface gas carrying a strong
magnetic field breaks the surface..” A pore may last only an
hour or so, or may go on to become a huge group of spots many
times the size of the Earth.

Invariably a new group first appears as one or more tiny
spots without penumbra (the filamented structures which sur-
round the dark, or umbral, portions of the spots). Such agroup
isclassified “A”. An“A” group is a unipolar, rather than bipolar
cluster.

Visually bipolar groups consist of two or more spots which
are oriented in an East to West direction. If a small group does
show a bipolar structure, it is classified as a “B” group. Many
clusters never devetop beyond the “A” or “B” stage, and
consequently their lifetimes are a few days at most. In spite of
their insignificant appearance, these small activity centers are
often quite numerous, and can make up a substantial portion of
the daily sunspot count. Sometimes, and especially during the
minimum of a sunspot cycle, these are the only groups which are
present on the Sun’s disk.

A few of the “A” or “B” type clusters develop rapidly into
larger and more complicated systems. One of the first signs of
impending greatness is a very rapid surge in growth shortly after
the spot’s initial emergence. Within a few hours, the group may
have grown to become a “C” or “D” group. The most distin-
guishing feature of the “C” group is the appearance of a single
penumbra. The penumbra can appear around the preceding
{most westerly) or following spot; however, more often than not
the penumbra appears around the leader.

On the other hand, the “D” group is characterized by
penurmnbra around both preceding and following spots. Most
“I»” groups pass through the “C" stage, but often their growth
is so rapid that they appear as “A” or “B” types on one day, and
as class “D” on the next. Professor Waldmeier specifies a
maximum length of up to ten heliographic (solar) degrees for
this stage of group development.

A small fraction of the “D” clusters continue to grow and
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become “E” groups. Length (and to some extent, structure) is
the difference between“D” and “E” groups. The “E” types must
demonstrate a longitudinal spread between ten and fifteen
degrees. Spread in latitude, which can show considerable
variation, is not considered.

Although “E” groups represent only a small percentage of
the total number of clusters, a few of them continue to grow into
the largest group of ali, the type “F”. Again length is the
determining factor: their longitudinal spread must exceed
fifteen degrees. Such groups can be spectacutar! The spot count
in one “F” type cluster alone can exceed one-hundred, and they
canspread over areas of billions of square-miles. The lifetime of
the “F” group is usually long; they often rotate back onto the
visible disk for additional appearances.

All groups have one thing in common: their growth is far
more rapid than their decay. Maximum growth can usually be
recognized by a lack of further spread in longitude. And, when
the numerous tiny spots that are characteristically associated
with developing clusters start to disappear, it is most often a sign
that the group has started to decay.

The decay process is similar for all groups. The smaller “C”
and “D” types usually desolve into a rather long-lasting single
spot with penumbra. If decay ends in a single spot it is deemed
to be class “J” if less than two and one-half degrees in diameter,
and “H?" if its size exceeds this. The “H"” group which remains
from the decay of an “F” group is particularly long-lasting and
may reappear for several solar rotations. Small spots may come
and go around the edges of these groups.

The larger “D,” and the “E” and “F” type complexes often

desolve into two such spots. This stage of decay is classified “G.”
These clusters generally decay further into a single spot which is
frequently the preceding member of the group. These in turnare
classed as either “J” or “H” type groups, depending on their
diameter.

‘The groups which we have described (except for types“A,”
“J” and “H") have visually bipolar structures. QOccasionally a
great group developsthat lacks this structure. These clusters are
also classed “H” even though they do not represent a decayed
group. Usually they grow to be quite large, and may become
great flare producers. More rarely, a small, unimpressive group
which lacks a bipolar structure will occur, and it should be
classified “J” even though it too did not come about through a
decay process.

Note: In the “Modified Zurich Classification”, “G” groups are
included in the definition of classes “E” and “F,” while “J” types
are assigned to class “H.”

THE TEXAS STAR PARTY

The great tradition of dark sky observing continues as the
Southwest region of the Astronomical League presents the
Twelfth Annual Texas Star Party at the Prude Ranch near Ft.
Davis. This year’s astronomical fiesta will include a full week of
observing, astrophotography, and fellowship in the magnificent
Davis Mountains of West Texas from May 20 through May 28,
1990. Activities will include tours of the famed McDonald
Qbservatory, afternoon talks by amateur and professional as-
tronomers and telescope makers, and evening presentations
given by special guest of the Texas Star Party.

Guest speakers for 1990 include Brian Marsden of the
Smithsonian Astrophysical Observatory, Walter Scott Houston,
author of Sky & Telescope magazine’s “Deep Sky Wonders”
column, and noted astrophotographer Tony Hallas.

Participants at the Texas Star Party can select from a
variety of accommodations on the Prude Ranch, including
bunkhouses, private cabins, trailer hookups, and campsites with
convenient bathhouses. All accommodations include access to
a TV lounge, a western-style dining room, and an indoor
swimming pool. Horseback riding and tennis can be enjoyed on
the ranch, along with other recreational activities in and around
the Davis Mountains. A rafting trip down the Rio Grande, a
hike through spectacular Big ben National Park, or an expedi-
tion through the world-famous Carlsbad Caverns can add to this
exciting frontier vacation.

The cost is only $18.00 single and $7.00 for each additional
family member before February 24th. After the 24th the cost is
$23.00 single and $7.00 for each additional family member.
Lodging reservations can be made by calling the Prude Ranch
directly at (915)426-3202 after February 17, 1990.

For more information about this exciting event ask any
officer for further details at the meeting.

WhERE Do You GET THOSE SHows?
by Carolyn Collins Petersen

A planetarium show can be a lot of different things,
depending on where you see it, who's putting it on, and who
created it. Current planetarium show philosophy at any one
facility is affected by a number of factors: educational and
entertainment needs, current events in astronomy, the financial
status of the facility (i.e. doesit need to bring in dough before the
budget axe hits?), what the local audience interests are; the
interests of the planetarium staff, and the abilities of the staff.
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Physically, the show may consist of anywhere from 25-300
or more slides, a soundtrack fape, a set of special effects
projectors, and the star projector. In some facilities, these
materials are created in-house. Other facilities buy their show
materials, either from planetarium materials producers, NASA
{slides and films only), or they adapt standard AV presentations
to their needs. In a facility which creates its own shows, the
creation of a show might follow this scenario:

4-6 months before the show opens, the scriptwriter sits
down and comes up with an idea for the show. He/she/it meets
with the artist and soundtrack person (or him/her/itself if the
staff is small), to brainstorm the idea for visual and sound
possibilities. Then the scriptwriter writes the script. (That’s
what 1 do -~ it looks easier than it is...)

2-3 months before the show opens, the finished script is
handed to the technical staff, which then gets te work creating
visuals for the show. If the facility is especially iucky, an on-staff
artist will paint scenes for the show, which are then photo-
graphed and mounted for projection onto a curved surface. If
the facility is exceedingly lucky, the staff soundtrack artist will
compose original music and set the narration to it. However,
usually someonejust uses library music (there are special “space-

music” libraries available for this purpose) to create the sound- °
track, records the narrator(s), and puts together a full track to
go along with the visuals.

1-2 weeks before the show opens, the old show is torn out,
new projectors are instalied, the slides are put in and synchro-
nized to the soundtrack, and the show is rehearsed (if there’s
time).

This scenario varies from facility to facility. If a planetar-
ium space/theater buys a show from another facility, then the
creative time is shorter, but the installation time remains about
the same. Obviously this scenario fits the better-equipped
facilities -- but the creative thought behind the shows given in
any facility isn’t limited to the “big boys”. I have created a show
from 30 slides and a limited soundtrack, which ran in a small
school facility here in Colorado. The students who saw the show
came away with a new appreciation for the subject (Voyager 2 at
Uranus). It was a case of creative presentation -- something
which distinguishes planetarians from the general run of teach-
ers and audio-visual materials creatgrs. It's a lot ljke creating
science fiction -- planetarians have the whole universe from
which to glean ideas to present in Earth-bound facilities. In
most cases, they do a pretty good job.
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