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INTRODUCTION

The purpose of this document is to provide a condensed, visual compilation of the whereabouts
of SESAME components for quick reference. The document is designed for printing on A3 paper,
such that it may be mounted on office doors or walls near the user’s desk. Graphical representati-
ons are believed to be self-explanatory. It is, however, assumed that the user is familiar with the
SESAME experiment and only needs reminders for some details.

The document consists of three parts:

1. »SESAME in a nutshell” shows a top view of the Philae lander, with positions of all SESAME
components marked and tables containing numerical position data.

2. ,Rosetta Orbital Calendar” visualizes the motion of comet 67P/Churyumov-Gerasimenko
throughout the solar system, highlighting the places and times of key events

3.  This introduction, containing explanations of the previous pages and giving the references
on which the former rely.

The document uses three colours to signify different types of content:
1.  Coordinate frames and the respective scale bars are drawn in a light gray.
2.  Objects like instruments, but also celestial body orbits are drawn in black.

3. Designations of objects and events are drawn in red.

The support by F. Finke (DLR MUSC, LCC) in producing technical drawings and determining coordi-
nates is gratefully acknowledged.



S E S A M E Locations in Rypg and R.gr [mm, deg] Locations and Orientations in R .ge [mm, deg]
Frame X Y Z X Y Orientation
: 198.8 375.5 679.0 +1416.98 +75.02 +Z: 90
in a nutshell = A
M. Knapmeyer, v3.2, 28.10.2014 Ricr, (=6=p=0 -197.7 375.5 868.0 g +Y -796.00 +1245.02  +Z: 210
> Rior 75.0 -200.0 0.0 -Y -651.11 -1283.85 +Z: 330
& | Rugr (=0=p=0 -321.5 -200.0 189.0 || _, |+X +1416.98 -75.02 0
% Ruor 34.0 -200.0 0 gg +Y  -651.11 +1283.85 120
S | Rigr &=0=p=0 -362.5 -200.0 189.0 Y -796.00 -1245.02 240
% Ribr 76.1 258.5 0 '
N RLGF, =0=p=0 -32.04 258.5 199.0 Mutual Distances [mm]
B 2 +XTRM  +YTRM  -YTRM
4 X ACC 150  2395.47 2576.76
2 Y
° 50 +YACC 2576.76 150  2490.08
- — — 7
| || | -Y ACC 2395.47 2567.72 150
4 | 21| X Ty
L | | | | Seismic mass
| 71.5 | ) ‘ barycenter ACC barycenter
PP-RXZ2 Sensor area = 3 x 24 cm” = 72 cm’
22
Sensor axes
<
©
O
1
DIM
+X
! i
Leg ¢ = ®, ﬁ
PP-TXZ2 I
@ APXS (m
RLgr o
PP-TX3
d MUPUS-PEN
™
(e))
'/}
~
o/
@ "Q?\A - Y

PP-RX1

30
[

150
90




SESAME IN A NUTSHELL

The SESAME experiment consists of the
three instruments CASSE, DIM, and PP. Two
of these, CASSE and PP, are not housed in a
single box, but consist of several parts distri-
buted over the entire lander.

The main part of the ,,SESAME in a Nutshell”
page is a top view technical drawing of the
Philae lander, placed in a simplified polar
coordinate system.

The overview figure shown on the right high-
lights the following groups of sub-figures:

A. Table of locations of DIM, APXS (center
of hole in balcony floor), MUPUS (tip of
PEN), and SD2 (Borehole in balcony
bottom) in the lander body coordinate
frame, Ripr, as well as in the Landing
Gear coordinate Frame, R,gr. The coor-
dinates of APXS, MUPUS, and the SD2
tip will change after deployment, and
the R gr coordinates of all three instru-
ments will change if the lander body is
rotated (angle 0), lifted, or tilted
(angles p and 7). In cruise configurati-
on, all rotation and tilt angles are zero.

B. The coordinates of CASSE transmitters
and accelerometers, as well as the dis-
tances between them.

C. A technical drawing of a CASSE accele-
rometer (taken from B&K documenta-
tion), visualizing the dimensions and
axis orientations with respect to the
accelerometer cubicle. When printed
on A3 paper, this drawing will have al-
most the actual size. Note that the X, Y,
Z axes of the accelerometer do not cor-
respond to the X, Y, Z axes of the refe-
rence frames Ripr and R.gf, please refer
to item E, too.

D. Unfolded and perspective view of the
DIM sensor cube, with face designa-
tions and size and area of sensor
facets. The origin of the XYZ coordinate
system is drawn at the DIM coordinate

reference point given in A.

E. At each foot of the lander, the foot and
PP electrode designations are applied.
Two circular sketches show the orien-
tation of CASSE transmitters and ac-
celerometers. Take care not to confu-
se the accelerometer axes with those
of the landing gear or lander reference

frame.

F. Dashed circles with radii of 0.5 and 1.5
meters show distances from the origin
of RLGF-

G. At a radius of 1 m, an angular scale
with degree resolution is drawn to faci-
litate direction measurements.

H

Detail side view of a foot, with mea-
sures of soles and sole distance.

Origin and orientation of the landing
gear reference frame Ryg.

Perspective view of the Philae, showing
origin and orientation of the lander bo-
dy reference frame Rypg.

Scale bar with a length of 1 m and tick
marks every 5 cm (short) and every 10
cm (long).
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ROSETTA ORBITAL CALENDAR

The orbital calendar is an orbit-shaped calendar,
i.e. the positions of both Earth and 67P/
Churyumov-Gerasimenko are drawn with high
resolution and markers for daily positions
throughout 2014 and early 2015. Orbits were
computed via the JPL Horizons webpage, see the-
re for details.

Orbits are drawn for selected bodies only. Mer-
cury and Venus were omitted to use the space
inside the Earth’s orbit as explained in items C
and E below. Ceres is the largest body outside
Mars‘ orbit that falls within the plot area. Jupi-
ter’s orbit is entirely outside.

As the Earth’s orbit has a shorter period than the
comet, the Earth’s positions are drawn only for
2014. The positions for a given date in 2014 and
the same date in 2015 are not far apart such that
this inaccuracy was accepted for increased clarity
of the plot.

The calendar consists of the following main
parts:

A. Orbits of Earth and 67P/C-G are drawn in a
»,barbed wire” style with circular symbols
for each day and tick marks every other
day. The circular markers are open for
weekdays and filled in light gray for sa-
turdays and sundays. Two sets of tick
marks are applied: at the inner side of the
orbit, the day of year (DQOY) is marked with
short marks for every even day number,
long marks for every tenth day, and num-
bers 1, 100, 200, and 300 at the ticks for
the respective DOYs. At the outer side of
the orbit, calendar dates are marked with
short ticks for even dates, long ticks for the
tenth, twentieth and thirtieth of the
month. At the first day of each month, an
abbreviated month name is applied. Along
the comet’s orbit, the first of January is al-
so marked by the year. See also item L.

B. The perihelion of the comet’s orbit is la-
beled with date and distance from the
Sun. A radius line is also drawn from the
Sun to the position of the comet at perihe-
lion. The perigee is marked in the same
way.

C. Conjunctions are marked by gray circle
segments inside the Earth’s orbit, with the
year of the conjunction given inside the
segment. The Mission calendar defines
conjunctions and oppositions as times
when the angle sun-spacecraft-Earth is
smaller than 5°. See also item E.

D. The coordinate origin of this figure is at
the solar system barycenter.

E. Oppositions are marked by white circle
segments inside the Earth’s orbit, with the
year of the opposition given inside the seg-
ment. See also item C.

F. The orbit of Mars is drawn without time
ticks. The position of Mars for 11. Nov.
2014 (the planned landing date at the time
of the first issue of this document) is
marked by a small circle and a name label.

G

N

Distance circles with radii of 2, 3, 4 astro-
nomical units are drawn for scale.

The orbit of Ceres is drawn without time
ticks. The position of Ceres for 11. Novem-
ber 2012 is marked by a small circle and a
name label.

A selection of mission key events as well as
distances between orbiter and comet are
marked.

Length scale labeled in Astronomical Units,
with ticks at every 0.1 AU and labels every
0.5 AU.

Length scale in units of light travel time,
with ticks every minute and a label ever 5
minutes. Note that 1 AU corresponds to 8
m 19 s light time, and 1 minute light time
corresponds to 0.12 AU or about 18 million
km.

In early 2014, the distance between Ro-
setta and 67P/C-G is large enough to be vi-
sible on the scale of the calendar. The or-

bit of the spacecraft is also drawn in
,barbed wire” style from 01. Jan. 2014 to
30. Apr. 2014, but using red symbols. In
this time range, the DOY scale is applied to
the spacecraft trajectory only, while the
date scale is applied to the comet orbit on-
ly.

Distance between 67P/C-G and Earth,
with different time and distance scales. for
the three years for which the orbit is
drawn. The nominal landing day is
marked by a red dot. The light time
scale denotes the light travel time for
a single way.

A table of dates relative to the landing
day, listing important dates for the
preparation of the landing. These dates
are not attached to the orbit curve for
clarity. Version 3.1: dates prior to re-
lease date were not updated.
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