letters to the editor
"Character" izing Physics

Revisiting smartphone astronomy

Although I teach 6th-grade general science, The Physics
Teacher has been my favorite professional journal for nearly
20 years. In particular many "Figuring Physics" and "Little
Gems" articles have helped inspire my students to think
more deeply about physics concepts. I try to present ideas
in creative ways to capture my students' imaginations. This
current cartoon is one example.
My students often question the importance of neutrons
(since they have no charge) when we study electricity. I
stand between two students pretending they can't stand one
another and wish to move apart. I tell them the neutron
is kind of a buffer keeping protons together-kind of a
peacemaker. This fall I envisioned my theatrics as a cartoon.
Simply telling students things makes less of an impression
on many than showing them an intriguing visual (such as
this cartoon, and many "Figuring Physics" columns). Some
of my cartoons include questions for my students to answer;
others, like this one, I ask them to explain. I have published
two previous original cartoons in this magazine, but here
my high school freshman son (hoping to attend art school)
created the art.

In the article "Smartphone astronomy" on p. 440 of the
October 2014 issue of The Physics Teacher, 1 the authors
describe a simple method to determine the velocity of the
ISS using a smartphone. To do this, they propose a formula
(1) linking this velocity to the apparent angular velocity of
the satellite. However, this formula only produces the satisfying results given in Table I if hrss is interpreted to be the
distance of the space shuttle from the observer, contrary
to what the text and Fig. 1 indicate." There are some other
caveats about this formula that I would note:
• The angular velocity w is measured when the satellite is
closest to the observer (during a short moment it then
moves perpendicularly to the direction of observation).
If it is measured when the ISS is at 45° from the closest
point, the calculated angular velocity is about 30% too
small.
• As mentioned above, and most importantly: hrss is the
distance between the observer and the ISS (not the distance between the ISS and the center of Earth, as shown
in Fig. 1 and alluded to in the text). hrss corresponds to
the height relative to the surface of Earth only if the ISS
passes vertically above the observer. In two consecutive
transits, hrss (or better, drss) should generally have quite
different values and be significantly larger than the height
above ground (a factor of 2 for an elevation angle of 30°) .

NEUTRON: PEACEMAKER
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C'mon, guys,
let's stick
together.

• vis the velocity of the ISS with respect to the observer. As
the ISS turns around Earth in the same way as Earth itself,
this apparent velocity v will be about 270 m is smaller than
the velocity with respect to the center of Earth, which represents a difference of about 4% (the exact value depends
in a complicated way on the latitude of the observer and
the orientation of the orbit of the ISS).
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• If the smartphone has a zoom, the FOV must be determined experimentally (with the method described in the
article).

zS

Cartoon Concept by Doug Stith; Artwork by Zachary Stith

Doug Stith
Londonderry (NH) Middle School
www.stithsonianscience.com

Given these stipulations, I would like to propose another
challenge for the students, slightly more complex, but probably more accurate: determine the height (above ground) of the
ISS.
The procedure would consist of the following steps:
• Calculate the orbital velocity using the well-known formula v =~(GM I r), with r slightly bigger than the radius
of Earth as suggested in the article (and perhaps corrected
by the relative velocity: subtract 270 mi s) . This is a rather
good approximation as v is proportional to the inverse
square root of r.
• Measure or estimate the angle between the horizon and
the ISS when the ISS is closest to the observer (or consult
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Heavens Above, on the page listing the transits for your
location).

Educational
lnnovationsE

• Film a transit at the same moment and determine the angular velocity w with respect to the observer.
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• Calculate the height above ground using the quantities
above (and simple geometric considerations) and consult
Heavens Above (the correct link is http://www.heavensabove.com/IssHeight.aspx) to compare the result with
reality.
1.

Newton's G Ball
Sir Isaac Newton, so the story goes,
was hit on the head with an apple, thus
giving birth to his theory of gravity
- but apples are SO 17th century!
Students can use this clever device to
easily study the effects of gravity. A
digital timer in the center of the G Ball
measures the amount of time the ball
is in the air. The timer begins when
the button on the display is released ,
and it stops when the ball is caught or
it hits a surface (maximum 12 meters about 3 stories - when dropped onto a
fairly soft surface). Students can throw
the ball straight up, horizontally, or let
the ball drop to calculate the height,
velocity or magnitude of gravitational
acceleration. This is a fun way for
students to master the concepts of
gravity. Batteries included.

M. Meiflner and H. Haertig, "Smartphone astronomy;' Phys.
Teach. 52, 440- 441 (Oct. 2014)

Lukas Schellenberg
Gymnase de Chamblandes
Pully, Switzerland

*Editor's note: Errors were inadvertently introduced in Fig.
1 and in the text surrounding Eq. ( 1) of Ref. 1 during the
editorial process. We thank Drs. Meissner, Haertig, and
Schellenberg for their guidance in setting the record straight.
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Diameter: 10 cm. Batteries: 2 x
LRl 130 included. Products being sold
are not toys. They are for Educational
I Laboratory use only. They are not
for use by children 12 and under.
PHY-200

$34.95

Shipping cha rges w ill be added t o final order. See our we bsit e for shipping rates.

Corrected Fig. 1. Due to the editor's error, hiss
was wrongly portrayed in the original figure
and text as emanating from the center of
Earth. In this corrected version, hiss is measured from the observer's location, very near
the surface of Earth.

www.TeacherSource.com
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A Visit with Madame Curie
"Students,faculty, and administrators ... consistently used
words like 'astounding', 'uplifting', and 'inspirational' to
describe Frontc-;,ak's portrayal of Marie Curie."

Dr. Stephen Summers, Seminole Community College, FL
"Scientists in the audience applaud the accuracy of the
presentation, while the non-scientists rejoice at the
accessibility of Manya's scientific descriptions."

American Museum of Science and Energy
"It was my great reward to spend the evening
with Madame Curie. She reminded me why I do this."

Dr. Cynthia M. Dupureur, University of Missouri St. Louis
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One hour and Two hour programs available , for University and Secondary School Audiences. Demo video upon request.
www/storysmith.org/manya 303-442-4052 manya@storysmith.org
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