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1 Introduction

1.1 Purpose of document

The pointing offsets between the instrument lines of sight and the Attitude Control
and Measurement System (ACMS) coordinate system are contained in the
Spacecraft-Instrument Alignment Matrix (SIAM). This interface is controlled per ICD
(RD-1). The SIAM is required to point the telescope along the desired instrument line
of sight. Nominal ground-based pointing information will be contained in the SIAM
prior to the Focal Plane Geometry (FPG) calibration carried out in the COmmission
Phase (COP) after which the SIAM is subject to regular updates following
subsequent pointing calibration activities (RD-2). This document defines the HIFI
SIAM and contains the data for the SIAM release to date.

1.2 Nominal Focal Plane Geometry

The nominal focal plane geometry of the HIFI optics is described in RD-3. The
situation is depicted in Fig. 1. HIFI has 7 mixer bands spatially separated along the
spacecraft Y-axis (RD-4). Each mixer band contains two mixers operating on
orthogonal polarizations, referred to as —H and -V designating Horizontal resp.
Vertical mixer polarization, which are nominally co-aligned in the Focal Plane. The
HIFlI Focal Plane Chopper (RD-5) provides focal-plane chopping functionality for
each band around its central postion with throw along the spacecraft Z-axis (RD-4).
The two chopped positions which are separated by 1.5 at the sky are indicated in
Fig. 1. together with the corresponding chopper rotation angle resp. focal plane
position label “+Z”.

Chopped positions in FP

Y (mm)

Figure 1 — Nominal Focal Plane Geometry of HIFI
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2 Definition of the HIFI Apertures

The total number of apertures required by HIFI is defined as follows:

e HIFI has 7 independent mixer bands

e |n each mixer band there are 2 LO subbands (frequency dependence)

e In each mixer band there are 2 mixers operating on orthogonal polarizations
(polarization dependence)

e In each mixer band there are 2 relevant chopper positions (chopper
dependence)

In each mixer band we therefore include frequency (2 sub-entries), polarization (2
sub-entries) and chopper (2 sub-entries) dependence in the SIAM. The total number
of apertures to be included in the SIAM is therefore 7 x 2 x2 x2 =7 x 8 = 56 entries.

2.1 Frequency dependence

It is verified by analysis that the HIFI beams are not frequency dependent as far as
pointing is concerned. However, in each mixer band there are two LO subbands
designated by “A” and “B” that subdivide the mixer bands into two LO frequency
subbands. Since in each subband the mixers are pumped differently with possibly
opposite balance, the H/V mixer performance is generally different in each LO
subband.

2.2 Polarization dependence

Nominally the —H and -V mixers are co-aligned. Furthermore the balance of mixer
performance is generally good enough to allow for co-adding the spectra observed
through the individual mixers channels. Ground measurements however reveal that
actual pointing offsets can be as large as 10-20% of the FWHM in bands 1 to 5. In
the worst-case scenario of observing point-like sources, one is therefore generally
much better off when pointing at an average sky position than at one of the individual
mixers and loosing aperture efficiency in the other (which can be as large as 7%). By
default we therefore define a synthesized pointing entry, labelled as “S”, for co-added
—H and -V spectra for which we point somewhere in between the —H and -V sky
positions. Nominally we define the synthesized position S as the average H/V
pointing, but together with the frequency dependence described above, this
dimensionality of the SIAM allows in principle for future sensitivity-weighted
synthesized pointing refinements. Apart from the default S entry in the SIAM we
nominally use the H mixer as the second sub-entry. This choice is based on the fact
that the —H mixer is on average the most sensitive mixer channel and because the
comb-generator of the WBS-H spectrometer is strongest and expected to have the
longest lifetime.
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2.3 Chopper dependence

For observing modes not employing focal-plane chopper functionality the default
position is the central position on M3 (pick-up mirror) in Fig. 1. The (primary) chopped
position (the position from where the beam is thrown by 1.5" at the sky to the other
(secondary) chopped position) is chosen to coincide with the mechanical rest position
of the focal plane chopper. This mechanical rest position of the chopper nominally
coincides with the “-Z” or “+2.4°” position (towards the internal Calibration Source
Assembly) in the HIFI Focal Plane.

3 Definition of HIFI SIAM format
3.1 SIAM entry allocation and indices

According to the SIAM ICD (RD-1) the HIFI SIAM entries are labelled by Hnm_s
where n, m and s are indices of the matrix. Note that s refers to Solar Aspect Angle
(SAA) dependence of the pointing which we assume to be negligible. Therefore we
nominally set s to 0 which corresponds to no SAA dependence (this is presently
assumed by all three instruments, the SAA dependence assumption will however be
verified as described in RD-2 and the SIAM in principle allows for SAA dependence
to be included at a later stage). The main indices into the SIAM matrix used by HIFI
are therefore n and m. We use n to refer to the active mixer band. The remaining
index m (non-zero positive integral index) is composed on the basis of the bit pattern
of a 3-bit number. If we denote the least-significant bit by p, the next significant bit by
f and the most-significant bit by ¢, thenm =1 +c*22+f* 2" + p * 2° where p =
polarization (0 = S, 1 = H), f = frequency (0 = LO subband A, 1 = LO subband B) and
finally ¢ = chopper (0 = M3 center, 1 = chopped). The HIFI aperture naming schema
can therefore be summarized as follows:

e Aperture coding Hnm_s

e Default s =0 (no SAA dependence)

e Indexn=HIFIband (1,2, ...,7)

e Indexm =1+ 3bitnumber=1+c*2%+f*2"+p* 2% with:
0 Least-significant bit p = polarization (0 =S, 1 = H)
o Next significant bit f = frequency (0 = LO subband A, 1 = LO subband B)
0 Most-significant bit ¢ = chopper (0 = M3 center, 1 = chopped)

3.2 Aperture identifier descriptions

The HIFI aperture identifiers Hhnm_s as defined in RD-1 have descriptions as listed in
Table 1 and 2 assuming no SAA dependence exists.
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Table 1 — HIFI aperture identifier description along index n

Aperture identifier Hhm_0 | n | Description
H1m_0 1 | HIFI band 1
H2m_0 2 | HIFI band 2
H3m_0 3 | HIFl band 3
H4m_0 4 | HIFI band 4
H5m_0 5 | HIFI band 5
H6mM_0 6 | HIFI band 6
H7m_0 7 | HIFI band 7

Table 2 — HIFI aperture identifier description along index m

Aperture identifier Hhm_0 | m | Bit pattern | Chopper | Frequency Polarization
Hn1 0 1 | 000 M3 center | LO subband A | S(ynthesized)
Hn2 0 2 | 001 M3 center | LO subband A | H(orizontal)
Hn3 0 3 | 010 M3 center | LO subband B | S(ynthesized)
Hn4 0 4 | 011 M3 center | LO subband B | H(orizontal)
Hn5 0 5 [ 100 Chopped | LO subband A | S(ynthesized)
Hn6 0 6 | 101 Chopped | LO subband A | H(orizontal)
Hn7 0 7 | 110 Chopped | LO subband B | S(ynthesized)
Hn9 0 8 | 111 Chopped | LO subband B | H(orizontal)

4 Example SIAM Data File Contents

4.1 Introduction

The actual HIFI SIAM is a deliverable to HSC and the SIAM files themselves will be
maintained and distributed separately from this document with their own release
notes. For illustration purposes only the description of the initial and nominal HIFI
SIAM is provided in this document. As future updates of the SIAM might involve a
completely different method of generation, using e.g. SIAM information from the other
Herschel focal-plane instruments, we would already here like to refer to the specific
release notes that will go with the delivery of future SIAM versions.

4.2 Release 0000 _0001

4.2.1 Release notes

Filename: 0000_0001.SIAM

Description: HIFI nominal SIAM

Date of generation: 2008-04-11, 11:41:43

Valid from: 2008-04-01, 00:00:00

Changes: First HIFI SIAM release. Nominal SIAM based on nominal

FP coordinates assuming no SAA dependence.
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4.2.2 Method of generation

Assuming a nominal telescope focal length of f = 28.5 m (RD-6) the positions in the
focal plane can be converted to pointing offsets at the sky through 8y = +atan (Z/f)
and 0z = -atan (Y/f), where By, 6 are the Euler rotation angles around the nominal Y
resp. Z axis of the spacecraft coordinate system. We assume that there is no rotation
around the X axis. The Direction Cosine Matrix (DCM) is then calculated as a 3-2-1
Euler rotation matrix, i.e. DCM = Mz * My * Mx.

For the nominal HIFI SIAM generated for this release we assume:
¢ No polarization dependence: matrix for S = matrix for H.

¢ No frequency dependence: matrix for LO subband A = matrix LO subband B
o Chopper dependence: values taken from RD-3, see also section 2.3 and 3.

4.2.3 Sky positions of HIFI apertures

The data taken from RD-3 can be represented at the sky as listed in tables 3 and 4
and as shown in figure 2. In table 3 and 4 the indices m and n corrrespond to their
definition provided in section 3.1. In figure 2 all positions are shown as well as their
FWHM and 2 * FWHM contours.

Table 3 — Sky positions of HIFI apertures: micro-rotations 8y about Y in arcsec.

m\n 1 2 3 4 5 6 7

1 0.8 -0.1 -0.1 0.0 0.0 0.0 0.0
2 0.8 -0.1 -0.1 0.0 0.0 0.0 0.0
3 0.8 -0.1 -0.1 0.0 0.0 0.0 0.0
4 0.8 -0.1 -0.1 0.0 0.0 0.0 0.0
5 -83.1 -87.7 -88.7 -88.6 -87.8 -86.5 -84.6
6 -83.1 -87.7 -88.7 -88.6 -87.8 -86.5 -84.6
7 -83.1 -87.7 -88.7 -88.6 -87.8 -86.5 -84.6
8 -83.1 -87.7 -88.7 -88.6 -87.8 -86.5 -84.6
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Table 4 — Sky positions of HIF| apertures: micro-rotations 6z about Z in arcsec.

m\n 1 2 3 4 5 6 7

1 600.2 413.6 283.8 179.1 88.8 2.0 -92.2
2 600.2 413.6 283.8 179.1 88.8 2.0 -92.2
3 600.2 413.6 283.8 179.1 88.8 2.0 -92.2
4 600.2 413.6 283.8 179.1 88.8 2.0 -92.2
5 599.9 413.6 283.8 179.2 88.8 2.1 -92.0
6 599.9 413.6 283.8 179.2 88.8 2.1 -92.0
7 599.9 413.6 283.8 179.2 88.8 2.1 -92.0
8 599.9 413.6 283.8 179.2 88.8 2.1 -92.0

200
-200

-100 0

HIFI apertures at the sky

300
0, (")

Figure 2 — Chopped and central positions of HIFI at the sky.

4.2.4 Data file contents

o=

=
HIFI_SIAM\

0000_0001.SIAM.dat

2008-04-11T11:41:43Z RPRT 56 Z01_0

H11_0 2008-04-01T00:00:00Z

+9.9999576671034918D-01 +2.
-2.9097329102987582D-03 +9.
+3.9713501451461713D-06 +0.

H12_0 2008-04-01T00:00:00Z

+9.9999576671034918D-01 +2.
-2.9097329102987582D-03 +9.
+3.9713501451461713D-06 +0.

H13_0 2008-04-01T00:00:00Z

+9.9999576671034918D-01 +2.
-2.9097329102987582D-03 +9.
+3.9713501451461713D-06 +0.

9097329103217038D-03
9999576671823498D-01
0000000000000000D+00

9097329103217038D-03
9999576671823498D-01
0000000000000000D+00

9097329103217038D-03

9999576671823498D-01
0000000000000000D+00

10

HIFI nominal

-3.
+1.
+9.

-3.
+1.
+9.

-3.

+1
+9

SI1AM

9713333333020190D-06
1555568215742690D-08
9999999999211420D-01

9713333333020190D-06
1555568215742690D-08
9999999999211420D-01

9713333333020190D-06

-1555568215742690D-08
.9999999999211420D-01
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H14_0 2008-04-01T00:00:00Z

+9.9999576671034918D-01 +2.
-2.9097329102987582D-03 +9.
+3.9713501451461713D-06 +0.

H15_0 2008-04-01T00:00:00Z

+9.9999568948905615D-01 +2.
-2.9084077341363186D-03 +9.
-4.0270058282119102D-04 +0.

H16_0 2008-04-01T00:00:00Z

+9.9999568948905615D-01 +2.
-2.9084077341363186D-03 +9.
-4.0270058282119102D-04 +0.

H17_0 2008-04-01T00:00:00Z

+9.9999568948905615D-01 +2.
-2.9084077341363186D-03 +9.
-4.0270058282119102D-04 +O0.

H18_0 2008-04-01T00:00:00Z

+9.9999568948905615D-01 +2.
-2.9084077341363186D-03 +9.
-4.0270058282119102D-04 +0.

H21_0 2008-04-01T00:00:00Z

+9.9999798924493355D-01 +2.
-2.0053692659312899D-03 +9.
-4.4372019045814742D-07 +0.

H22_0 2008-04-01T00:00:00Z

+9.9999798924493355D-01 +2.
-2.0053692659312899D-03 +9.
-4.4372019045814742D-07 +0.

H23_0 2008-04-01T00:00:00Z

+9.9999798924493355D-01 +2.
-2.0053692659312899D-03 +9.
-4.4372019045814742D-07 +0.

H24_0 2008-04-01T00:00:00Z

+9.9999798924493355D-01 +2.
-2.0053692659312899D-03 +9.
-4.4372019045814742D-07 +0.

H25_0 2008-04-01T00:00:00Z

+9.9999789926600102D-01 +2.
-2.0051243902145565D-03 +9.
-4.2537014995664286D-04 +0.

H26_0 2008-04-01T00:00:00Z

+9.9999789926600102D-01 +2.
-2.0051243902145565D-03 +9.
-4.2537014995664286D-04 +0.

H27_0 2008-04-01T00:00:00Z

+9.9999789926600102D-01 +2.
-2.0051243902145565D-03 +9.
-4.2537014995664286D-04 +0.

H28_0 2008-04-01T00:00:00Z

+9.9999789926600102D-01 +2.
-2.0051243902145565D-03 +9.
-4.2537014995664286D-04 +0.

H31_0 2008-04-01T00:00:00Z

+9.9999905334927930D-01 +1.
-1.3759725219949005D-03 +9.
-4.0470213749746895D-07 +0.

H32_0 2008-04-01T00:00:00Z

+9.9999905334927930D-01 +1.

9097329103217038D-03
9999576671823498D-01
0000000000000000D+00

9084079699613300D-03
9999577057259614D-01
0000000000000000D+00

9084079699613300D-03
9999577057259614D-01
0000000000000000D+00

9084079699613300D-03
9999577057259614D-01
0000000000000000D+00

9084079699613300D-03
9999577057259614D-01
0000000000000000D+00

0053692659314872D-03
9999798924503203D-01
0000000000000000D+00

0053692659314872D-03
9999798924503203D-01
0000000000000000D+00

0053692659314872D-03
9999798924503203D-01
0000000000000000D+00

0053692659314872D-03
9999798924503203D-01
0000000000000000D+00

0051245716179488D-03
9999798973570553D-01
0000000000000000D+00

0051245716179488D-03
9999798973570553D-01
0000000000000000D+00

0051245716179488D-03
9999798973570553D-01
0000000000000000D+00

0051245716179488D-03
9999798973570553D-01
0000000000000000D+00
3759725219950132D-03
9999905334936123D-01
0000000000000000D+00

3759725219950132D-03

11

-3.
+1.
+9.

+4.
-1.
+9.

+4.
1.
+9._

+4.
-1.
+9.

+4.
-1.
+9.

+4 .
-8.
+9.

+4.
-8.
+9.

+4.
-8.
+9.

+4.
-8.
+9.

+4.
-8.
+9.

+4.
-8.
+9.

+4 .
-8.
+9.

+4.
-8.
+9.

+4
-5._
+9.

+4.

9713333333020190D-06
1555568215742690D-08
9999999999211420D-01

0269887962831051D-04
1712175845852245D-06
9999991891611706D-01

0269887962831051D-04
1712175845852245D-06
9999991891611706D-01

0269887962831051D-04
1712175845852245D-06
9999991891611706D-01

0269887962831051D-04
1712175845852245D-06
9999991891611706D-01

4371929824557005D-07
8982283261803483D-10
9999999999990152D-01

4371929824557005D-07
8982283261803483D-10
9999999999990152D-01

4371929824557005D-07
8982283261803483D-10
9999999999990152D-01

4371929824557005D-07
8982283261803483D-10
9999999999990152D-01

2536929485021845D-04
5292013971087612D-07
9999990953011364D-01

2536929485021845D-04
5292013971087612D-07
9999990953011364D-01

2536929485021845D-04
5292013971087612D-07
9999990953011364D-01

2536929485021845D-04
5292013971087612D-07
9999990953011364D-01

0470175438593195D-07
5685902078916500D-10
9999999999991807D-01

0470175438593195D-07
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-1.3759725219949005D-03 +9.
-4.0470213749746895D-07 +0.

H33_0 2008-04-01T00:00:00Z

+9.9999905334927930D-01 +1.
-1.3759725219949005D-03 +9.
-4.0470213749746895D-07 +0.

H34_0 2008-04-01T00:00:00Z

+9.9999905334927930D-01 +1.
-1.3759725219949005D-03 +9.
-4.0470213749746895D-07 +0.

H35_0 2008-04-01T00:00:00Z

+9.9999896068087057D-01 +1.
-1.3760699603144085D-03 +9.
-4.3019605170578097D-04 +0.

H36_0 2008-04-01T00:00:00Z

+9.9999896068087057D-01 +1.
-1.3760699603144085D-03 +9.
-4.3019605170578097D-04 +0.

H37_0 2008-04-01T00:00:00Z

+9.9999896068087057D-01 +1.
-1.3760699603144085D-03 +9.
-4.3019605170578097D-04 +0.

H38_0 2008-04-01T00:00:00Z

+9.9999896068087057D-01 +1.
-1.3760699603144085D-03 +9.
-4.3019605170578097D-04 +0.

H41_0 2008-04-01T00:00:00Z

+9.9999962297298495D-01 +8.
-8.6836276032295706D-04 +9.
-6.7333358719828252D-08 +0.

H42_0 2008-04-01T00:00:00Z

+9.9999962297298495D-01 +8.
-8.6836276032295706D-04 +9.
-6.7333358719828252D-08 +0.

H43_0 2008-04-01T00:00:00Z

+9.9999962297298495D-01 +8.
-8.6836276032295706D-04 +9.
-6.7333358719828252D-08 +0.

H44_0 2008-04-01T00:00:00Z

+9.9999962297298495D-01 +8.
-8.6836276032295706D-04 +9.
-6.7333358719828252D-08 +0.

H45_0 2008-04-01T00:00:00Z

+9.9999953056847413D-01 +8.
-8.6860212847312992D-04 +9.
-4.2941026274929370D-04 +0.

H46_0 2008-04-01T00:00:00Z

+9.9999953056847413D-01 +8.
-8.6860212847312992D-04 +9.
-4.2941026274929370D-04 +0.

H47_0 2008-04-01T00:00:00Z

+9.9999953056847413D-01 +8.
-8.6860212847312992D-04 +9.
-4.2941026274929370D-04 +0.

H48_0 2008-04-01T00:00:00Z

+9.9999953056847413D-01 +8.
-8.6860212847312992D-04 +9.
-4.2941026274929370D-04 +0.

9999905334936123D-01
0000000000000000D+00

3759725219950132D-03
9999905334936123D-01
0000000000000000D+00

3759725219950132D-03
9999905334936123D-01
0000000000000000D+00

3760700876481262D-03
9999905321510874D-01
0000000000000000D+00

3760700876481262D-03
9999905321510874D-01
0000000000000000D+00

3760700876481262D-03
9999905321510874D-01
0000000000000000D+00

3760700876481262D-03
9999905321510874D-01
0000000000000000D+00

6836276032295902D-04
9999962297298717D-01
0000000000000000D+00

6836276032295902D-04
9999962297298717D-01
0000000000000000D+00

6836276032295902D-04
9999962297298717D-01
0000000000000000D+00

6836276032295902D-04
9999962297298717D-01
0000000000000000D+00

6860220855529261D-04
9999962276503052D-01
0000000000000000D+00

6860220855529261D-04
9999962276503052D-01
0000000000000000D+00

6860220855529261D-04
9999962276503052D-01
0000000000000000D+00

6860220855529261D-04

9999962276503052D-01
0000000000000000D+00

12

-5.
+9.

+4 .
-5.
+9.

+4.
-5.
+9.

+4.
-5.
+9.

+4.
5.
+9._

+4
5.
+9._

+4.
.9197991857665188D-07
+9._

+6.
.8469781239766045D-11
+9.

+6.
.8469781239766045D-11
+9.

+6.
-8469781239766045D-11
+9.

+6.
.8469781239766045D-11
+9.

+4.
-3.
+9.

+4.
-3.
+9.

+4.
-3.
+9.

+4.
-3.
+9.

5685902078916500D-10
9999999999991807D-01

0470175438593195D-07
5685902078916500D-10
9999999999991807D-01
0470175438593195D-07
5685902078916500D-10
9999999999991807D-01
3019564440265892D-04
9197991857665188D-07
9999990746567424D-01
3019564440265892D-04
9197991857665188D-07
9999990746567424D-01
3019564440265892D-04
9197991857665188D-07
9999990746567424D-01
3019564440265892D-04
9999990746567424D-01
7333333333333155D-08
9999999999999778D-01
7333333333333155D-08
9999999999999778D-01
7333333333333155D-08
9999999999999778D-01
7333333333333155D-08
9999999999999778D-01
2941010076072634D-04
7298670260034499D-07
9999990780340886D-01
2941010076072634D-04
7298670260034499D-07
9999990780340886D-01
2941010076072634D-04
7298670260034499D-07
9999990780340886D-01
2941010076072634D-04

7298670260034499D-07
9999990780340886D-01

Doc.: ICC/2008-130



SRON

HIFI Spacecraft-Instrument
Alignment Matrix (SIAM)

Date: 2/10/2008
Issue: 1.0

H51_0 2008-04-01T00:00:00Z

+9.9999990738564926D-01 +4.
-4.3038203031588287D-04 +9.
+2.8421055263776497D-08 +0.

H52_0 2008-04-01T00:00:00Z

+9.9999990738564926D-01 +4.
-4.3038203031588287D-04 +9.
+2.8421055263776497D-08 +0.

H53_0 2008-04-01T00:00:00Z

+9.9999990738564926D-01 +4.
-4.3038203031588287D-04 +9.
+2.8421055263776497D-08 +0.

H54_0 2008-04-01T00:00:00Z

+9.9999990738564926D-01 +4.
-4.3038203031588287D-04 +9.
+2.8421055263776497D-08 +0.

H55_0 2008-04-01T00:00:00Z

+9.9999981672882043D-01 +4.
-4.3056266184461498D-04 +9.
-4.2562673774148034D-04 +0.

H56_0 2008-04-01T00:00:00Z

+9.9999981672882043D-01 +4.
-4.3056266184461498D-04 +9.
-4.2562673774148034D-04 +0.

H57_0 2008-04-01T00:00:00Z

+9.9999981672882043D-01 +4.
-4.3056266184461498D-04 +9.
-4.2562673774148034D-04 +0.

H58_0 2008-04-01T00:00:00Z

+9.9999981672882043D-01 +4.
-4.3056266184461498D-04 +9.
-4.2562673774148034D-04 +0.

H61_0 2008-04-01T00:00:00Z

+9.9999999995474287D-01 +9.
-9.5138245609729525D-06 +9.
-3.6877192984124993D-08 +0.

H62_0 2008-04-01T00:00:00Z

+9.9999999995474287D-01 +9.
-9.5138245609729525D-06 +9.
-3.6877192984124993D-08 +0.

H63_0 2008-04-01T00:00:00Z

+9.9999999995474287D-01 +9.
-9.5138245609729525D-06 +9.
-3.6877192984124993D-08 +0.

H64_0 2008-04-01T00:00:00Z

+9.9999999995474287D-01 +9.
-9.5138245609729525D-06 +9.
-3.6877192984124993D-08 +0.

H65_0 2008-04-01T00:00:00Z

+9.9999991195782389D-01 +1.
-1.0063298245104447D-05 +9.
-4.1950336661726232D-04 +0.

H66_0 2008-04-01T00:00:00Z

+9.9999991195782389D-01 +1.
-1.0063298245104447D-05 +9.
-4.1950336661726232D-04 +0.

H67_0 2008-04-01T00:00:00Z

+9.9999991195782389D-01 +1.

3038203031588309D-04
9999990738564970D-01
0000000000000000D+00

3038203031588309D-04
9999990738564970D-01
0000000000000000D+00

3038203031588309D-04
9999990738564970D-01
0000000000000000D+00

3038203031588309D-04
9999990738564970D-01
0000000000000000D+00

3056270084458143D-04
9999990730787602D-01
0000000000000000D+00

3056270084458143D-04
9999990730787602D-01
0000000000000000D+00

3056270084458143D-04
9999990730787602D-01
0000000000000000D+00

3056270084458143D-04
9999990730787602D-01
0000000000000000D+00

5138245609729592D-06
9999999995474353D-01
0000000000000000D+00

5138245609729592D-06
9999999995474353D-01
0000000000000000D+00

5138245609729592D-06
9999999995474353D-01
0000000000000000D+00

5138245609729592D-06
9999999995474353D-01
0000000000000000D+00

0063299130589647D-05
9999999994936506D-01
0000000000000000D+00
0063299130589647D-05
9999999994936506D-01
0000000000000000D+00

0063299130589647D-05
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-2.
+1.
+9.

-2.
+1.
+9.

+4.
-1.
+9.

+4 .
-1.
+9.

+4.
-1.
+9.

+4.
-1.
+9.

+3.
-3.
+9.

+3.
-3.
+9.

+3.
-3.
+9.

+3.
-3.
+9.

+4.
-2215878645589262D-09
+9.

-4

+4.
.2215878645589262D-09
+9.

-4

+4.

8421052631578927D-08
2231911468144045D-11
9999999999999956D-01

-8421052631578927D-08
+1.
+9.

2231911468144045D-11
9999999999999956D-01

.8421052631578927D-08
+1.
+9.

2231911468144045D-11
9999999999999956D-01

8421052631578927D-08
2231911468144045D-11
9999999999999956D-01

2562669828923402D-04
8325899775364010D-07
9999990942093597D-01

2562669828923402D-04
8325899775364010D-07
9999990942093597D-01

2562669828923402D-04
8325899775364010D-07
9999990942093597D-01

2562669828923402D-04
8325899775364010D-07
9999990942093597D-01
6877192982456060D-08
5084314435210806D-13
9999999999999933D-01
6877192982456060D-08
5084314435210806D-13
9999999999999933D-01
6877192982456060D-08
5084314435210806D-13
9999999999999933D-01
6877192982456060D-08
5084314435210806D-13
9999999999999933D-01
1950336659602079D-04
9999991200845884D-01
1950336659602079D-04
9999991200845884D-01

1950336659602079D-04

Doc.: ICC/2008-130



SRON

HIFI Spacecraft-Instrument
Alignment Matrix (SIAM)

Date: 2/10/2008
Issue: 1.0

-1.0063298245104447D-05 +9.
-4.1950336661726232D-04 +0.

H68_0 2008-04-01T00:00:00Z

+9.9999991195782389D-01 +1.
-1.0063298245104447D-05 +9.
-4.1950336661726232D-04 +0.

H71_0 2008-04-01T00:00:00Z

+9.9999990019765150D-01 -4.
+4.4677139400765435D-04 +9.
-9.1859658290615873D-08 +0.

H72_0 2008-04-01T00:00:00Z

+9.9999990019765150D-01 -4.
+4.4677139400765435D-04 +9.
-9.1859658290615873D-08 +0.

H73_0 2008-04-01T00:00:00Z

+9.9999990019765150D-01 -4.
+4.4677139400765435D-04 +9.
-9.1859658290615873D-08 +0.

H74_0 2008-04-01T00:00:00Z

+9.9999990019765150D-01 -4.
+4.4677139400765435D-04 +9.
-9.1859658290615873D-08 +0.

H75_0 2008-04-01T00:00:00Z

+9.9999981644379299D-01 -4.
+4.4612202578073700D-04 +9.
-4.0998477827175212D-04 +0.

H76_0 2008-04-01T00:00:00Z

+9.9999981644379299D-01 -4.
+4.4612202578073700D-04 +9.
-4.0998477827175212D-04 +0.

H77_0 2008-04-01T00:00:00Z

+9.9999981644379299D-01 -4.
+4.4612202578073700D-04 +9.
-4.0998477827175212D-04 +0.

H78_0 2008-04-01T00:00:00Z

+9.9999981644379299D-01 -4.
+4.4612202578073700D-04 +9.
-4.0998477827175212D-04 +0.

9999999994936506D-01
0000000000000000D+00

0063299130589647D-05
9999999994936506D-01
0000000000000000D+00

4677139400765625D-04
9999990019765572D-01
0000000000000000D+00

4677139400765625D-04
9999990019765572D-01
0000000000000000D+00

4677139400765625D-04
9999990019765572D-01
0000000000000000D+00

4677139400765625D-04
9999990019765572D-01
0000000000000000D+00

4612206327451385D-04
9999990048754739D-01
0000000000000000D+00

4612206327451385D-04
9999990048754739D-01
0000000000000000D+00

4612206327451385D-04
9999990048754739D-01
0000000000000000D+00

4612206327451385D-04

9999990048754739D-01
0000000000000000D+00

14

-4.
+9.

+4 .
-4.
+9.

+9.
-1040267587565408D-11
+9.

+4

+9.
-1040267587565408D-11
+9.

+4

+9.
-1040267587565408D-11
+9.

+4

+9.
+4.
+9.

+4.
+1.
+9.

+4.
+1.
+9.

+4

+4

2215878645589262D-09
9999991200845884D-01

1950336659602079D-04
2215878645589262D-09
9999991200845884D-01
1859649122806636D-08
9999999999999578D-01
1859649122806636D-08
9999999999999578D-01
1859649122806636D-08
9999999999999578D-01
1859649122806636D-08
1040267587565408D-11
9999999999999578D-01
0998473747316132D-04
8290325519373812D-07
9999991595623727D-01
0998473747316132D-04

8290325519373812D-07
9999991595623727D-01

-0998473747316132D-04
+1.
+9.

8290325519373812D-07
9999991595623727D-01

.0998473747316132D-04
+1.
+9.

8290325519373812D-07
9999991595623727D-01
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