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TO: B. E. Tossman

FROM: A. C. Sadilek

SUBJECT: Boresight Mapping of the EPAM Instrument
ENCLOSURE: Appendix 1, EPAM Boresight Computations

The five sensors on the EPAM instrument have had their boresights mapped into the
instrument coordinate system on September 18, 1996. The instrument coordinate system
was defined by indicating the Portage machine table until it was true within 0.0005" and by
placing the EPAM instrument on its mounting spacers on the table. The +Z-axis side of the
EPAM instrument was indicated true to within 0.0004" to set the rotation of the instrument
on the table. This aligned the Y-axis of the Portage machine with the spin axis of the ACE
spacecraft. To measure the boresights of the various EPAM sensors, the entrance plane of
each of the sunshades was indicated at four points. This raw data is enclosed in appendix 1
of this memo. Vectors were computed which lay in the entrance plane of the sunshades, and
their cross product vector was normalized to define the individual sensor boresights. Angles
of the boresights from the coordinate system axes were computed, and the error angles of the
boresights from the ACE spin axis were summarized in Figure 1. All angles were within one
degree of their specified offset from the ACE spin axis.
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Figure 1: ACE EPAM Instrument

Coordinate System Definition:
X-Axis is defined by +Z side of EPAM
X-Z Plane is defined by mounting feet of EPAM
Y-Axis (Spin axis of ACE s/c) is normal to X-Z Plane
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Boresight Orientation of EPAM Sensors:
(Y-Axis is ACE Spin Axis, ¢ is error angle of Boresight from Spin Axis)

Sensor Boresight Normal Vector Polar Coordinate System Angles

(x,y ,Z)= (a:ﬂ yY) = g=
LEFS 60  (0.86136, 0.50800,-0.00078) = ( 30.531°, 59.469°, 90.045°)  0.531°
LEMS 120 (-0.86395,-0.50357,0.00228) (149.763°,120.236°,89.869°)  0.236°
LEMS 30 (0.50534, 0.86292, 0.00108) ( 59.646°, 30.354°, 89.938°)  0.354°
LEFS 150 (-0.50271,-0.86446,0.00036) (120.179°,149.821°,89.979°)  0.179°
Composition(-0.34409,0.50113,-0.79402)  (110.126°,59.925°,142.563°)  0.075°

Aperture




THLEE K
mmmmmmm

L<<EF
X33

Zopesy
Zuuu>8

=wwO0
IRXITEE

HC E EF/} M Inﬁl}awuwux— BOTes ;7 ht Cmﬂuf&f[cn s

LA 24 (LEFS 60°)

A=)49. 7630&%7\ )(—a/;(“
—lH38) — [428)) |\~28762) p= 119.234, ﬁm\’m
"110

¥ = 83.869 AN

LEMS 30°
)(‘: 0.0000 a?
)';:.0,0090 v
= = 0,0000 LEFS 40°
/ Lav 24
X,=- LB 6T LENS 120
21: 0.0000
X32=7319  Xy=—-07345 \ 1
Yo 1,2438  Y¢= L2428 z X
25=H. 14538 Z, == 1.»277
W=\ _ [l UXN=(7. 16802, :
= UxV]=8,32]
Y{"r) %870 422745 fwvfzazaigy
2,72 0 -0,00(47
N—= )c!’_)(,r - 40,0024, “ BL.E ; A"Qf/‘tf_’b
- S of LEFS 1o'- (o 8613¢,0.5080,~0.00075)
2,- +2,88|5 A= 30.53) fron x—oo;@
3= 59,469 fm\‘r m@CE 1)
=60" > 10 53"
o 7=
Q_EMS 1207 90.045 .ﬁ"la-w\ ~te
Y= 1445 [=7.13278 ’_ -
2.4800 xy= -4.15755 l 7825620
0.0000 +0.01885)
(v} .
o LEMS 120 Botasd] Vodd
N [T265 184 09076\ = (=0.8L395,-0.50 257 0.00125)
1.2400 — 1.2400 =~ | G.000p

‘ ) | La3° MK—‘{/Q-Q«NJ



FETAL
nnnnn
TEeES

______

L2270

TwwOC

ety T
vvvvvv

LAV 2B (LEI"‘IS 267/

:('3"*32"/ WxN=(4.16355, 710969, 0,00834)

I."éii;? | wtv = 8.’)_3‘;111 i
Qo B W¢M A%(?x{h LEMS

= Y s
“12410 +1. 20 o (O 50534%0.56292 O’OOWED
0.7251-0,7287 \*=[-0.0036| =59 (u( vﬁ""“ X—a,m

4223+ | 4322 2,9645 ﬁ 30. 3%
‘{,09.301

a"-— 80! 928 7‘-'7.«»\2-:!/)04'?

N -

o FowathSevoid
(LEFs 150°)
-2, 4300 -4.15354
U= ( #1422 W=7 a0 | Tuwv]= 8.2623]
0,000 J.00298
. (-1, 2400 41,2400 \ [ O f=_ LEFS 150°=

0. 7207-0.7217 |={~.0012-

-l 4y — ), 430/ \-2.9800 6050 2715=0.86%446,0.0003

= 120.17qvf7o~~><-a44:e
3=149,92) z;@'zmmY-am
i valme =150 -0, 1777?

J =89 c17<1 frnZ-ape]
E 01] f'@d‘ﬂ\)( Yﬂj&;;l

B




“33200

ACE Co-a\/amﬂ" Cm\ 3. u%

Y= 0.0000

L': =R "2!95 {ﬂaﬂﬂr 77\0—(/4,@—\1 JaU'CL&- M&CJ AB
Yu= [,0200 =+0,9522 D&‘M v Privloua il
Z‘f:+l.oq7q X'.l-* :q.)

X=0,0000 2,°12.1973 U= +0.9527
Y,= 0,0000 0.000
2,20,0000 21973
X5 =0. 82
Y;=-0.9897 [
= 00
:‘2 th.lo V=[] 1265 +0. 432 /.’2747\
gmw 9 [ 1,0300+0,9897 |=(2.0 I?ﬁ
,Ym‘prcl/' O,OOOO O /
— x‘mPas,
EI
%Xv—-= uzu@ 'LL}"L(, )uiu‘}.i
Vo V3 D V:b V; 7 V:' Va

= (-‘1.%378‘1) 2.800%0 [.923)%
luxv] = 5.52912

% 6«%&tm~wﬁ Nt :(—0.7%02)0. 50113)0.34‘10
A= 142.563 —ff'—mw\ x o

/3: 5q.q25° Y’CWM(A’CEWWA,)
~ %M = Lo +}J0ﬁ/0.0‘75°

7= é‘i.e738°,ﬁnm\ 2laua
BUT I MEED T0 cHaneE C0RDIVATE SYSTEMS FIRST ;
“here z=x'¢ w=-2’

_[-2.1973 V LI221L Bm—ésl l\r =0, 39‘1‘0
g ( 0’0000) 'L(,XV“:(Q.SOGC}o) Vea?‘o?f‘ 0. 5’0!!3\
0.9 521 ~4.43789 ~0. 79402 /‘

- (71,0999 +hlow\ [@ %= /10, m, .
V= 1,0200 +“73Ci7z): 20197 ﬁ = Iq, c715 Q’Iﬁ‘/(7o075
1.J265 + 0,148 1.27%7 7= 142.5(3°

&/




