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1 Scope and Purpose of the Document

This Technical Note (TN) is the third volume in the trilogy of  the SCIAMACHY Operation Concept TNs
describing the basic knowledge about SCIAMACHY operations planning. It served prior to launch as
input to the development of the ENVISAT ground segment, in particular to those systems that are
required for mission planning and timelining. During in-flight operations this TN is the repository to trace
the configuration of the measurement state definitions. In that respect, the TN is strongly related to the
other two TNs which outline the concept of mission scenarios (SCIAMACHY Operations Concept: I.
Mission Scenarios, PO-TN-DLR-SH-0001/1) and timeline generation (SCIAMACHY Operations
Concept: II. Timeline Generation Rules and Reference Timelines, PO-TN-DLR-SH-0001/2). Although
each individual TN can be treated as a separate document, the full picture of the operations concept can
only be obtained by dealing with all three TNs.

The 5th issue of the TN is prepared based on the parameter settings as defined for the implementation of
the 'FINAL-FLIGHT'-states and subsequent corrections. These parameter settings reflect a set of state
parameters based on the evaluation of measurements executed during the SODAP and CAL/VAL-phase
of SCIAMACHY in 2002 and the issue of some OCR's between December 2002 and October 2003. The
presently defined states and sets of parameters reflect the knowledge base of the instrument performance
and operation at time of issue of this document in compliance with the scientific requirements. This
onboard version of the parameter settings differs greatly from the EEPROM-version in nearly every
respect  resulting in a very large number of changes.

Also the present Issue 5 Rev. 0 of this TN representing the 'FINAL-FLIGHT'-states will further undergo
the iterative process of optimising instrument measurement states and state parameters, which will
continue throughout the life of SCIAMACHY. The involved parties will continue to use the established
procedures for implementation and configuration control for updates of parameters, whenever these are
required from a scientific or technical point of view. This issue is not addressed here but is covered in
several dedicated interface documents issued by ESA and SCIAMACHY project management.

Issue 5 of this TN, which provides the state definitions for final flight states and instrument engineering
parameter settings, differs from issue 4 mainly in the following areas

• update/redefinition of measurement and calibration/monitoring states to reflect the instrument status
at time of issue of this TN

• inclusion of all OCR's issued

• high number of corrections of editorial nature

Note: in this issue the comparison between the final EEPROM-version ICU_SW V.2.03 and the present
status of the inflight RAM is presented. In the preface of each parameter table in chapters 5 to 7
reference is given only to changes initiated via OCR after the definition of the first 'Final-Flight'-
configuration. Chapter 8 shows references to all documents , which initiated updates to engineering
parameter tables.
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3 Timeline Execution and Instrument States

Instrument states are the smallest building block in the frame of operations timelining. The basic rules
how to use these building blocks when generating sequences of instrument activities are listed in the TN
about timeline generation rules (SCIAMACHY Operations Concept: II. Timeline Generation Rules and
Reference Timelines, PO-TN-DLR-SH-0001/2). In summary, the state definitions have to obey the
following boundary conditions

• maximum number of states is 70

• states are defined by sets of parameters

• states are controlled by Relative Time Command Sequences (RTCSs)

• states can be modified by macrocommands (MCMDs)

 This TN will provide the information on the currently defined states, i.e. the assignment of state
identifiers to specific measurement categories and specific parameters. The corresponding parameter
tables are maintained under configuration control by SOST. Any modifications present and in future to
the parameters or even state definitions follow defined procedures. Fig. 1 and 2 depict the logic flow
between various types of tables when executing a timeline. Shaded boxes in fig. 1 indicate the
corresponding tables presented in this TN. For the hatched boxes, the general layout of the tables is given.
In fig. 2 the relation between the tables is shown for a specific case in more detail. Each table serves a
specific function (see also chapter 5). The table functions are as follows.

 A timeline is started by a START_TIMELINE MCMD. This MCMD enters the RTCS Table where, after
the corresponding RTCS for the start of the timeline has run to completion, the identifier of the
instrument_timeline is transferred to the

⇒ TIMELINE INDEX Table:
 The identifier of the instrument_timeline is correlated with the start index for the
instrument_timeline in the TIMELINE table. The TIMELINE INDEX table has 63 entries
(identifiers from 1 to 63) corresponding to the maximum number of instrument_timelines to be
stored onboard.

⇒ TIMELINE Table:
 The start index of the instrument_timeline defines the location of the instrument_timeline in the
TIMELINE table. The TIMELINE table has 4096 entries, i.e. the sum of all entries for all 63
instrument_timelines must not exceed this number. Each instrument_timeline ends with an END OF
TIMELINE entry. Note that the END OF TIMELINE entry counts like a separate state entry in an
instrument_timeline. The identifiers of the states in the sequence of an instrument_timeline are listed
sequentially in the TIMELINE table with the first state being found at the start index.

⇒ STATE RTCS INDEX Table:
 For each state identifier from the TIMELINE table, the STATE RTCS INDEX table provides the
start index of the RTCS associated with that state. The RTCS INDEX table has 70 entries,
corresponding to the maximum number of states. The RTCS start index is transferred to the RTCS
table and the state is executed.

⇒ RTCS Table:
 Each RTCS is listed in the RTCS table with its sequence of primitive commands. A total of 1000
primitive commands can be stored. The RTCS start index defines the location where the first
primitive command to execute the RTCS (i.e. the state) can be found.

 Note: There are two types of RTCS: NORMAL RTCS (e.g. STR_TML) and STATE RTCS (STT_01-
STT_15). All NORMAL RTCS are designed such that only one Primitive Command is executed at
any given point in time. STATE RTCS are designed such that only one Primitive Command is
executed in each of the three processors ICU, PMTC and SDPU at any given point in time. Hence



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 5 – 15 October 2003

not more than three Primitive Commands can be executed simultaneously. This concept allows to
shorten the execution time of STATE RTCS when preparing a measurement or when cleaning up
after measurement. The execution of a state is controlled only by one particular STATE RTCS (see
table 2) and by parameters, defined in various STATE Parameter and COMMON Parameter tables.

⇒ STATE Parameter  and COMMON Parameter Tables:
 These tables contain the information relevant for the execution of the state. The parameters can be
grouped into different classes according to their functional purpose (see also fig. 4 in chapter 5).
Note that only a fraction of the COMMON Parameters will be described in the TN in detail, i.e.
those that have a direct impact on STATE Parameter tables.

 After the execution of the state (end of the corresponding RTCS), the ID of the next state in the
instrument_timeline is read from the TIMELINE table and the sequence TIMELINE table - RTCS
INDEX table - RTCS table (with state execution) occurs again. This loop is executed until the END OF
TIMELINE entry at the end of the instrument_timeline is reached. Control is then returned to outside the
instrument_timeline execution chain and a new instrument_timeline, if required within an orbit_timeline,
can be started.

 

RTCS INDEX
Table

STATE

TIMELINE
Table

TIMELINE

Table

State
Execution

INDEX
MCMD

START_TIMELINE

STATE

Tables
Parameter

COMMON

Tables
Parameter

Loop
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MCMD
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End of
State
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Figure 1: Timeline Execution - General Flow
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Figure 2: Timeline Execution - Detailed Flow
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4 State Summary and Orbit Dependence

 The current definition of the 70 states, i.e. the assignment of specific measurement categories with
specific parameter sets to a state identifier i (1 ≤ i ≤ 70) is outlined in table 1. The table presented reflects
the status of the Final Flight configuration as loaded into RAM October 15th 2003.

 Table 1 is a top level table which does not play a role in the actual timeline execution as depicted in fig. 3.
Tables that will provide insight into the parameter space are depicted in chapter 5. The columns in table 1
have the following meaning:

 State ID State identifier
State Acronym Acronym used in the definition of reference timelines
Function Purpose of state
Cat. (Type) Title of state
Cat. (ID) Measurement category
Orbital Position Position in orbit (in degrees) where state should be executed. The

definition is in a sun fixed reference frame. Origin (0 degrees) is the
orbital position close to the SO&C window perpendicular to the
centroid of the sub-solar window.

RTCS RTCS controlling state execution
Description Short description of major state properties
Timing State timing properties related to measurement (no. setup and

cleanup)
ESM Status of Elevation Scan Mechanism
ASM Status of Azimuth Scan Mechanism
NCWM Nadir Calibration Window Mechanism
APSM Aperture Stop mechanism
NDFM Neutral Density Filter Mechanism
WLS White Light Source
SLS Spectral Lamp Source
Scan Speed Scan speed (ILOS) for measurement states (1st line: ESM,

2nd line: ASM)
Cluster Definition Index assigned Cluster Definition

 NOTE:
because of pending OCRs some states described here in table 1 may become subject to further
modifications.

 Table 2 summarises the properties of the RTCS used in the definition of the states.

 It is obvious in table 1 that most of the states are reserved for scientific measurement categories (limb,
nadir, SO&C, MO&C). This fact is partially due to the requirement to implement a flexible exposure time
scheme. With the sunlight incidence angle (w.r.t. the atmosphere) being a function of latitude, the
intensity of the reflected and scattered light measured in orbit varies with orbital position. Therefore, in
order to achieve signal-to-noise ratios in the observed radiances which allow accurate retrieval of
atmospheric trace gases and to avoid saturation, exposure times and co-adding factors for limb and nadir
categories must also be latitude dependant, i.e. they vary across the orbit.

 Fig. 3 displays this relation. The shaded inner disk represents the Earth with arrows pointing at three sun
fixed positions. The sun is located to the right. A sun fixed reference system can be defined with its origin
close to the North Pole (the 90°-axis points towards the sun in the ecliptic plane). Three rings above the
Earth disk indicate the orbital positions of nadir, sun/moon fixed and limb states (each number in a cell
within the ring refers to the state IDs of table 1). Note that over the North polar region limb states start
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significantly prior to the SO&C window because they sense atmospheric volumes which lie sufficiently
ahead of the instrument, i.e. they are already illuminated by the rising sun. Measurements in nadir mode
have to wait until the spacecraft has reached a position in orbit where the atmosphere below the
instrument is hit by the first sunlight. In the South polar region this relation reverses. The orbital location
of the MO&C window is only sketched. Analysis of Sun and Moon visibility in SCIAMACHY’s FOV
indicates that the rising Moon can be seen over a wide latitude range in the southern hemisphere
depending on the time of observation and whether it is measured at the beginning or end of a monthly
period.

 The non-illuminated part of the orbit (eclipse period) will mainly be used for calibration and nadir-eclipse
measurements and also for any scheduled maintenance purposes.
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Table 1: SCIAMACHY State Definition Summary
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Table 2: SCIAMACHY Measurement Category & State RTCS Definition Summary
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Figure 3: Orbital Position of Limb, Nadir and Sun Fixed States
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5 State Parameter Description

 This chapter describes each instrument state down to the level of individual STATE and COMMON
parameters. These parameters can be grouped in different classes as depicted in fig. 4. Shaded boxes
indicate those parameters whose tables are presented here in the 3rd volume of the SCIAMACHY
Operations Concept TN's. From the COMMON parameter tables only those, which are ”referenced” by
STATE parameter tables (e.g. the Scanner State Parameter Table refers to entries in the Scan Profiles
Table) are described in this chapter.

 The layout of the succeeding sub-chapters is table dependant. Nevertheless it has been tried to maintain a
common structure with a table template preceding each parameter table. The template has the purpose to

• identify the MCMD which is required to update the parameters stored in the ICU

• provide a reference to the list of MCMDs according to the latest issue of the Instrument Operations
Manual (RD 1)

• specify the range and unit of each parameter together with an indication of the parameter function

• present information about

1. the table parameter values as defined at time of Issue 5 Rev.0 of this TN reflecting the status of
definition of the 'Final-Flight'-states including the implementation of all accepted DCR's pre-
launch, the complete of chages introduced by the definition of the final flight parameter set and
all subsequent approved and implemented OCR's

2. the table parameter values as defined at time of the last burning of the onboard ICU-EEPROM
(necessary corrections to contents in tables for the EEPROM parameters are included)

The second bullet is included since a more detailed description of the properties of each parameter can be
found in the MCMD sheets of RD1 Annex 6.

The last bullet covering the table parameter values serves the purpose to identify necessary updates of
parameter tables via MCMD (either as part of Error Correction during NT3 Part 4 -see RD 1 or via CTI-
I/F for instrument tuning and optimisation) in order to write into the working area of the ICU-RAM the
latest valid version of parameter tables.

Note that the tables presented here in the TN cannot serve the purpose to explain the instrument actions
and activities triggered by the parameters.
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OCR Status

The table below lists the status of issued OCRs. Pending OCRs either wait for approval of the implementation
option by the originator, approval by project management or implementation by SOST. In case implementation is
finished, the associated column lists the date and the orbit number when the modification becomes effective.

OCR Originator Issue
Date

Subject Approval Implementation

1 S. Noël, IFE 11/02/03 Reduce Moon Occ PETs to 1 s 27/02/03 10/03/03, orbit 5358

2 S. Noël, IFE 20/02/03 Change nadir scan w.r.t. TCFoV
anomaly (PR-ID 36)

17/03/03 08/04/03, orbit 5771

3* Q.L. Kleipool, SRON 27/02/03 In-flight measurement of channel 8
non-linearity

18/03/03 30/04/03, orbit 6090

4* Q.L. Kleipool, SRON 27/02/03 In-flight measurement of channel 7
non-linearity

pending pending

5* Q.L. Kleipool, SRON 26/02/03 Harmonisation of the monthly dark
signal calibrations

12/03/03 04/04/03, orbit
5711/5712

6* Q.L. Kleipool, SRON 26/02/03 Increase of dark current blocks in the
eclipse timeline

12/03/03 04/04/03, orbit
5711/5712

7 SRON 07/07/03 Revision of calibration states 67, 8, 16
and 48

10/07/03 21/07/03,

orbit 7267

8 G. Lichtenberg, SRON 09/05/03 Change of final limb tangent height

step ('Limb dark') from 150km to
250km

13/05/03 &
07/07/03

26/05/03, orbit 6456

&

21/07/03, orbit 7265

(limb_mesosphere)

9* G. Lichtenberg, SRON 07/05/03 Repetition of memory effect from

SODAP

23/06/03 16/07/03,

orbit 7193/7194

10* J. Skupin, IFE 08/05/03 Perform WLS over diffuser measure-

ments (state 70, meas.cat. 19)

in eclipse only

20/05/03 13/07/03, orbit 7151

11 M. Gottwald, DLR 21/07/03 Improvement of limb/nadir matching 22/09/03 15/10/03, orbit 8489

*: OCR's marked with '*' are not related to parameter tables or are for temporary test puposes only

Table 3: OCR - Implementation status
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STATE Parameter COMMON Parameter

Scanner
State Parameter Table

Azimuth Relative Scan

Profile ID
Azimuth Basic Scan

Profile ID

Elevation Basic Scan
Profile ID

Elevation Relative Scan
Profile ID

Exposure
State Parameter Table

Pixel Exposure Time
Low Data Rate
Pixel Exposure Time
High Data Rate

State  Index Table

Cluster Definition Index

Co-Adding Table Index
High Data Rate
Co-Adding Table Index
Low Data Rate
Measurement
Category ID

State Duration
Table

Restart Time

(SDPU) Measurement
Mode
Number of BCPS

Wait Measurement
Execution
State Duration

Scanner Restart Wait

Co-Adding Table

Basic Scan Profile

Azimuth Basic Scan
Profile
Elevation Basic Scan
Profile

Relative Scan Profile

Scanner Constants

Scanner Control

Parameter Table
Mechanism Control

Parameter Table
Thermal Control

Parameter Table

Cluster per Channel

Cluster Definition

Detector Command

Function Parameter

SP Init Parameter

Redundancy Definition

PMTC Module Enable

Table

Table

Table

Table

Table

Table

Parameter Table

Table

Table

Table

State i, i=1,.....,70

State i, i=1,.....,70

State i, i=1,.....,70

State i, i=1,.....,70

Co-Adding Index j
j=1,.....,70

Cluster Table ID n, n=1,....,4

Cluster Table ID n, n=1,....,4

.....

.....

.....

.....

.....

Profile ID m, m=1,....,6

Profile ID k, k=0,....,14

Hot Mode
Parameter Table

State i, i=1,.....,70
Mode & Short PET

Figure 4: STATE/COMMON Parameter Classes
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5.1 STATE Parameter Tables

5.1.1 Scanner State Parameter Table

This table defines various scanner parameters. A Scanner State Parameter table exists for each state, i.e.
the total number of tables in this class is 70.

Table Template:

MCMD: SET SCANNER STATE PARAMETER (IOM Reference A6.49)

Columns:

Common parameter: parameters, applicable to all phases (columns 3 - 10)
note that the term ”common” is only used locally; it does not refer to the
COMMON parameters (chapter 5.2)

Phase 1 - Phase 8: particular phases of the scan activities (phase 1 = transition from scanner idle
to scanner start position, last phase = transition from scan to idle);
the maximum number of phases is given by the row parameter Number of Scan
Phases

Trailer: only for internal use

Rows:

State ID: identifier of measurement state; range = 1-70
spare: presently unused
Relative Scan Profile Factor n: multiplication factor to be applied to the Relative Scan Profile
(n=1-6) parameters Angular Variation, Start Acceleration, End Acceleration;

if no Relative Scan profile shall be used in a state, all factors shall
be ”0”; range = -128 ... +127

spare: presently unused
Number of Scan Phases: number of phases for each scanner mode; range = 1-8 (according

to used phases of columns 3-10)
Duration of Phase: duration of the scan phase in milliseconds; this parameter has

precedence for the timing of a phase; range = 250msec-6500 sec
note that the duration of phase 1 and the last phase are smaller than
the setup and cleanup times because the latter include the execution
times of the corresponding primitive commands

Phase Type: selection of type of scanner movement; range = 0/1
0 = transition to position defined by nominal profile - see IOM
1 = scan execution according to phase parameters

Azimuth Centering of Relative Scan Profile: selection of centering; range = 0/1
0 = no centering applied
1 = apply centering algorithm to Relative Profile

Azimuth Filtering: selection of filtering, range = 0/1
0 = no filtering applied
1 = apply filter for smoothing the transition from
encoder to sun-follower feedback

Azimuth Inverse Rel. Scan Profile for Even Scan: selection of inversion scheme, range = 0/1
0  = no inversion, all repetitions are identical
1  = inversion, each 2nd scan profile in a series is
inverted

Azimuth Correction of nominal Scan Profile: selection of correction type for Basic Scan Profile
for time dependent effects to achieve nominal
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ILOS scan trajectory; range = 0-9
0 = no correction
1-9 = different types of corrections - see IOM
A6.46

Azimuth Relative Scan Profile Identifier: selection of Relative Scan Profile stored in the
PMTC; the Relative Scan Profile is added to the
Basic Scan Profile; range = 0-6
0 = no Relative Scan Profile
j (j=1,....,6) = Relative Scan Profile j

H/W Constellation: selection of ILOS conversion algorithms for the
optical H/W constellation in use; range = 1-5
(according to 5 different algorithms - see
[ R 6 ], p. 79)

Azimuth Basic Scan Profile Identifier: selection of Basic Scan Profile stored in the
PMTC; range = 0-14 (according to number of
Basic Scan sets)

Azimuth Number of Repetition of Relative Scan: number of repetitions of Relative Scan Profile in
one scan phase, range = 0-4095
0 = no repetition, executes selected Relative
Scan Profile only once
n>0 = execution of n repetitions

spare: presently unused
Elevation Centering of Relative Scan Profile: selection of centering, range = 0/1

0 = no centering applied
1 = apply centering algorithm to Relative Profile

Elevation Filtering: selection of filtering, range = 0/1
0 = no filtering applied
1 = apply filter for smoothing the transition from
encoder to sun-follower feedback

Elevation Inverse Rel. Scan Profile for Even Scan: selection of inversion scheme, range = 0/1
0 = no inversion, all repetitions are identical
1 = inversion, each 2nd scan profile in a series is
inverted

Elevation Correction of nominal Scan Profile: selection of correction type for Basic Scan
Profile for time dependent effects to achieve
nominal ILOS scan trajectory; range = 0-9
0 = no correction
1-9 = different types of corrections - see IOM

Elevation Relative Scan Profile Identifier: selection of Relative Scan Profile stored in the
PMTC; the Relative Scan Profile is added to the
Basic Scan Profile; range = 0-6
0 = no Relative Scan Profile
j (j=1,....,6) = Relative Scan profile j

spare: presently unused
Elevation Basic Scan Profile Identifier: selection of Basic Scan Profile stored in the

PMTC; range = 0-14 (according to number of
Basic Scan sets)

Elevation Number of Repetition of Relative Scan: number of repetitions of Relative Scan Profile in
one scan phase; range = 0-4095
0 =  no repetition, executes selected Relative
Scan Profile only once
n>0 = execution of n repetitions
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At time of issue the following OCR’s are affecting the table content of the FINAL-FLIGHT definitions
such, that the consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title State
affected

OCR_008 09/05/03 SRON;
G.Lichtenberg

Change of final limb tangent height

step ('Limb dark') from 150km to 250km

27; 54 - 57

OCR_011 21/07/03 SOST-DLR;
M.Gottwald

Improvement of limb/nadir matching 28 - 37; 40;
41
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5.1.2 Pixel Exposure Time Parameter Table

This table defines the pixel exposure times for all states, both for the low and the high data rate. Only one
table of this class exists.

Table Template:

MCMD: SET EXPOSURE STATE PARAMETER (IOM Reference A6.35)

Columns:

State ID: identifier of state; range = 1-70
Data Rate: data rate for which the exposure times apply; the Pixel Exposure Time

(PET) is specified separately for high and low data rate
Channel 1a - Channel 8: PET in SCIAMACHY measurement channels (including the separation

of the first two channels into virtual channels) in BCPS
(1 BCPS=62.5 msec); range = 1-16383 (62.5 msec - 1023.9375 sec);
note that the value ”0” corresponds to 31.25 msec i.e. only pixel data from
every second exposure will be read

Note that the values for the PET are furtheron under investigation. They depend on instrument
performance subject to the SCIAMACHY monitoring task. In addition the optimasation of  the PET is
ongoing in order to obtain the best results (signal-to-noise ratio) over the complete orbit

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title State
affected

OCR_001 11.Feb.03 IFE, S.Noel Reduce Moon Occ PETs to 1 s 54 - 57

OCR_007 07.Jul.03 SRON Revision of calibration states 67,
8, 16 and 48

8; 67



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 69 – 15 October 2003

.

Blank Page



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3
Issue 5, Rev. 0
15 October 2003 – 70 –

EEPROM – ICU_SW V. 2.03



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 71 – 15 October 2003

Final-Flight_Vers.FF10



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3
Issue 5, Rev. 0
15 October 2003 – 72 –

EEPROM – ICU_SW V. 2.03



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 73 – 15 October 2003

Final-Flight_Vers.FF10



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3
Issue 5, Rev. 0
15 October 2003 – 74 –

Hot Mode Parameter Table

This table defines whether to invoke the Hot Mode for channels 6-8 or to use the PET-values as defined
in the Pixel Exposure Time parameter table. Only one table of this class exists.

Table Template:

MCMD: SET HOT MODE (IOM Reference A6.37)

Columns:

State ID: identifier of state; range = 1-70
Channel 6 - Mode: definition of the exposure time in channel 6; range = 00/01

00 = normal mode, i.e. the exposure time is defined by the PET
01 = Hot Mode, i.e. the exposure time is not defined by the PET

Channel 6 - Short PET: scaling factor for determination of exposure time in channel 6 when
mode is set to ”01” (exposure time=28.125 µsec*2Short PET);
range = 0-10

Channel 7 - Mode: definition of the exposure time in channel 7; range = 00/01
00 = normal mode, i.e. the exposure time is defined by the PET
01 = Hot Mode, i.e. the exposure time is not defined by the PET

Channel 7 - Short PET: scaling factor for determination of exposure time in channel 7 when
mode is set to ”01” (exposure time=28.125 µsec*2Short PET);
range = 0-10

Channel 8 - Mode: definition of the exposure time in channel 8; range = 00/01
00 = normal mode, i.e. the exposure time is defined by the PET
01 = Hot Mode, i.e. the exposure time is not defined by the PET

Channel 8 - Short PET: scaling factor for determination of exposure time in channel 8 when
mode is set to ”01” (exposure time=28.125 µsec *2Short PET);
range = 0-10

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title State
affected

OCR_007 07.Jul.03 SRON Revision of calibration states 67,
8, 16 and 48

16;48
(channel 6)
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5.1.3 State Index Table

This table defines the relation between states, cluster definition and co-adding index, both for the low and
the high data rate. Only one table of this class exists.

Table Template:

MCMD: SET STATE INDEX TABLE (IOM Reference A6.54)

Columns:

State ID: identifier of state, range = 1-70
Cluster Table Index: selection of the clustering scheme (cluster: pixel area of a sensor/

channel with identical PET and co-adding factor); range = 1-4;
the Cluster Definition Table is given in chapter 5.2.4

Coadding Index High Data Rate: selection of the co-adding table for the high data rate;
range = 1-70 (note that the equality of the maximum number of
co-adding schemes and the maximum number of states is only
accidental)
the Co-Adding Tables are given in chapter 5.1.6
Note: for the ADC calibration, the co-adding index is set to ”0”

Coadding Index Low Data Rate: selection of the co-adding table for the low data rate;
range = 1-70 (note that the equality of the maximum number of
co-adding schemes and the maximum number of states is only
accidental)
the Co-Adding Tables are given in chapter 5.1.6
Note: for the ADC calibration, the co-adding index is set to ”0”

Measurement Category ID: identification of the measurement category, range = 1-22 (note
that this parameter is not used onboard, it is  added to the
measurement data packets for ground processing purposes)
the assignment of IDs is as follows:
1 = Nadir
2 = Limb
3 = Nadir_Pointing
4 = SO&C_Scanning
5 = SO&C_Pointing
6 = MO&C_Pointing
7 = Moon scanning
8 = Sun_Diffuser_Calibration (ND filter out)
9 = Sub-solar Calibration
10 = Spectral_Lamp_Calibration
11 = White_Lamp_Calibration
12 = Dark_Current_Calibration
13 = Sun Nadir/Elevation_Mirror_Calibration
14 = Moon Nadir/Elevation_Mirror_Calibration
15 = ADC Calibration
16 = Sun_Diffuser_Calibration (ND filter in)
17 = Nadir_eclipse (pointing)
18 = Nadir_eclipse (scanning)
19 = White_Lamp_Diffuser_Monitoring
20 = Dark_Current_Calibration Hot_Mode
21 = NDF_Monitoring_Filter-OUT
22 = NDF_Monitoring_Filter-IN
23 = Sun_ASM-Diffuser_Calibration
24 = Nadir_Pointing _LEFT
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25 = Sun_ASM-Diffuser_Atmosphere
26 = Limb-Mesosphere

In fig. 5, the relation between the State Index table, the Co-Adding table and the Cluster Definition table
is shown. It can be read as follows: For low data rates when executing state i, the cluster definition as
listed in Cluster Definition table k is selected. This definition is associated with the co-adding scheme of
Co-Adding table j. Each table consists of 64 identical Cluster Indices. All co-adding factors of table j are
applied to the corresponding clusters of table k. Fig. 5 depicts an example where a co-adding factor f is
applied to the cluster with index m and identifier n (the cluster is part of channel l; it starts at pixel l1 and
has a length of Dl).

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title State
affected

none
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Figure 5 : Relation between State Index Table, Co-Adding Table and Cluster Definition Table
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5.1.4 State Duration Table

This table defines the duration of state internal time intervals. Only one table of this class exists.

Table Template:

MCMD: SET STATE DURATION TABLE (IOM Reference A6.53)

Columns:

State ID: identifier of state, range = 1-70
Restart Time: definition of the elapse time between consecutive RESTART

commands in limb mode in number of BCPS pulses;
range = 1-255
(1 BCPS = 62.5 msec)

(SDPU) Mode: selection of measurement mode for SDPU; range = 0/1
0 = standard, continuous measurement
1 = limb mode, no data processing from elevation steps

SDPU Duration (Number of BCPS): definition of SDPU measurement mode in number of
BCPS,

range = 0 to 216-1
Wait Measurement Execution - WM: definition of the RTCS Wait parameter WM (the time to

wait for the termination of the nominal scan, i.e. excluding
the last phase of a state, in CT (1 CT = 3.90625 msec);
range = 0 to 232-1

State Duration: definition of the total duration of the state, including all
phases of the state (equivalent to the RTCS execution time)
in CT; range = 0 to 232-1

Scanner Reset Wait - WSR: definition of the RTCS Wait parameter WSR (the time to
wait for the termination of the last phase of a state) in CT;
range = 0 to 216-1

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title State
affected

OCR_011 21/07/03 SOST-DLR;
M.Gottwald

Improvement of limb/nadir matching 28 - 37; 40;
41
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5.1.5 Co-Adding Table

A Co-Adding table exists for each co-adding index, i.e. the total number of tables in this class is 70 (the
equality of the number of co-adding tables and the number of states is only accidental). Each Co-Adding
table stores consecutively 64 co-adding factors.

Table Template:

MCMD: SET CO-ADDING TABLE (IOM Reference A6.33)

Rows:

Cluster Index: identifier of the cluster (it refers to the Cluster Index in the Cluster
Definition

Table - see chapter 5.2.4); range = 1-64 (maximum)
Co-Adding Factor: number of co-addings to be applied to the pixel data in a cluster;

range = 1-64 (maximum)
1 = no co-adding applied
n, 1 < n ≤ 64 (n data words will be co-added)

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title Co-Adding
Table affected

OCR_007 07.Jul.03 SRON Revision of calibration states
67, 8, 16 and 48

50
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5.1.6 Detector Cmd Words

The table Detector Cmd Words defines the parameters for the non state dependent settings of the 8
detector channels. The table is set by the identical MCMD as the DME ENABLE list. Only one table of
this class exists.

Table Template:

MCMD: SET DETECTOR COMMAND WORDS (IOM Reference A6.34)

Header Line: spans the area of information for the Detector Cmd Word

Columns

DME DEC: ID of the detector module electronics
Exp. Time Factor: parameter not delivered from this table to the SDPU
Mode BIN: defines the operational mode. Set to default value ‘00’.

Range: 00 – 01
channel 1 – 5 ….. normal mode
channel 6 – 8 .... state dependent defined by MCMD - SET HOT MODE

Section Address DEC: defines the intersection of the 2 virtual channels of a detector
applies to channel 1 – 5 only
Range: 1 – 511; ‘0’ used if no virtual channels are defined

Ratio BIN: parameter not delivered from this table to the SDPU. Set to default value
 ‘00001’.
applies to channel 1 – 5 only

Control BIN: parameter not delivered from this table to the SDPU. Set to default value ‘01’.
Comp Mode BIN: defines the setting of the ‘Offset’ compensation.

applies to channel 6 – 8 only
Range: 00 – 11

Fine Bias Setting BIN: adjusts the setting of the ‘Bias’ voltage.
applies to channel 6 – 8 only
Range: 000 – 111

Short PET BIN: defines PET in HOT MODR ( not delivered from this table to the SDPU)
applies to channel 6 – 8 only

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title

none
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5.1.7 DME ENABLE List

The table DME ENABLE list defines if one of the 8 detector channels is enabled/disabled. The table is set
by the identical MCMD as the Detector Cmd Words table. Only one table of this class exists.

Table Template:

MCMD: SET DETECTOR COMMAND WORDS (IOM Reference A6.34)

Columns

DME DEC: ID of the detector module electronics
Enabled/Disabled BIN: defines if the DME is activated.

Range: 0 –1

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title

None
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5.2 COMMON Parameter Tables

5.2.1 Basic Scan Profile Table

This table defines the parameters for the Basic Scan Profile. Only one table of this class exists.

Table Template:

MCMD: SET SCANNER BASIC PROFILES (IOM Reference A6.45)

Columns:

Basic Scan Profile Identifier: identifier of Basic Scan profile; range = 0-14
Basic Scan Position Azimuth: definition of the scanner azimuth start position of a basic scan

profile in µrad; range = -6283185 to 6283185 (-2π to 2 π)
Basic Scan Rate Azimuth: definition of the scanner azimuth scan rate in  µrad/sec;

range = -32768 to 32767 (-0.032768 to +0.032767 rad/sec)
Basic Scan Position Elevation: definition of the scanner elevation start position of a basic scan

profile in µrad; range = -6283185 to 6283185 (-2π to 2 π)
Basic Scan Rate Elevation: definition of the scanner elevation scan rate in µrad/sec;

range = -32768 to 32767 (-0.032768 to +0.032767 rad/sec)

Note that the Basic Scan Profile parameters are preliminary. They are subject to change based on present
testing activities and the results of a detailed orbit analysis, in particular the visibility of celestial objects
within the IFOV.

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title Basic Profile
affected

OCR_002 20.Feb.03 IFE, S.Noel Change nadir scan w.r.t. TCFoV
anomaly

ESM 1

OCR_008 09/05/03 SRON; G.Lichtenberg Change of final limb tangent height

step ('Limb dark') from 150km to 250km

ESM 5; ESM 9
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5.2.2 Relative Scan Profile Table

The relative scan profile is superimposed onto the basic scan profile. Each table describes the parameters
for one Relative Scan Profile. Six tables of this class exists.

Table Template:

MCMD: SET SCANNER RELATIVE PROFILE (IOM Reference A6.48)

Columns:

Common parameter: parameters, applicable to the entire profile (columns 3 -8)
note that the term ”common” is only used locally; it does not refer to
the COMMON parameters (chapter 5.2)

Segment 1 - Segment 8/16: identifier of the segment of the Relative Scan Profile; the maximum
number of segments is given by the row parameter Number of used
Segments (segments are sub-divisions of a profile)

Rows:

Number of used Segments: number of segments used for the construction of the
profile; range = 1-16 (identical to columns 3-10)

Duration of Segment (msec): duration of a segment in msec; range = 0-65535
Angular variation (µrad): definition of the difference between the angle at the

end of the segment and the angle at the start of the
profile in µrad;
range = -6283185 to 6283185 (-2π to 2π)

Acceleration at Start of Segment (mrad/sec2): definition of the acceleration at the start of a
segment in mrad/sec2; range = -32768 to +32767

Acceleration at End of Segment (mrad/sec2): definition of the acceleration at the end of a segment
in mrad/sec2; range = -32768 to +32767

Number of Support Points: selection of number of support points for the
calculation of the acceleration function (the position
between support points is derived by linear
interpolation; range = 0-255

BCPS Synchronisation: selection of synchronisation mode at start of a
segment; range = 0/1
0 = no synchronisation
1 = synchronisation (start when a BCPS is received)

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title Relative Profile
affected

OCR_002 20.Feb.03 IFE, S.Noel Change nadir scan w.r.t. TCFoV anomaly 2
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5.2.3 Cluster per Channel Table

This table defines the number of clusters in each channel. Only one table of this class exists.

Table Template:

MCMD: SET CLUSTERS PER CHANNEL (IOM Reference A6.32)

Columns:

Cluster Table ID: identifier of the corresponding Cluster Table Index; range = 1-4
Channel 1 - Channel 8: number of clusters within the particular detector channel;

range = 1a-8

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title

None
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5.2.4 Cluster Definition Table

This table defines the clustering scheme. A total of four tables of this class exist, corresponding to the
number of different clusterings.

Table Template:

MCMD: SET CLUSTER DEFINITIONS (IOM Reference A6.31)

Rows:

Channel: identifier of the channel; range = 1a-8 (channels 1 and 2 are subdivided into
2 separate channels)

Cluster Index: identifier of the cluster; range = 1-64 (maximum)
Cluster Identifier: identifier of a cluster within a particular channel, i.e. channel cluster counter;

range = 0-15
Start Pixel: definition of the start pixel of a cluster; range = 0-8191

note that the numbering is continuous through all channels
Length: definition of the number of pixels contained in a cluster; range = 1-1024

Note that the Cluster Definition 4 is presently defined for test purposes only and therefore not used
operationally.

At time of issue the following OCR’s are affecting the table content of the ICU EEPROM such, that the
consequent modifications are subject to RAM-updates via MCMD.

OCR Issue date issued by Title Cluster
Definition

Table affected

none
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6 Timeline and RTCS Tables

As pointed out in chapter 3, the execution of timelines requires access to tables which have to be defined
outside the frame of STATE and COMMON Parameter tables. Such tables are the

⇒ RTCS Table

⇒ STATE RTCS INDEX Table

⇒ TIMELINE INDEX Table

⇒ TIMELINE Table

6.1 RTCS Tables

6.1.1 RTCS Table

This table stores 1000 Primitive Command Entries. Only one table of this class exists.

Table Template:

MCMD: SET RTCS (IOM Reference A6.43)

Columns:

Entry ID: identifier of the corresponding Primitive Command; range = 1-1000
Delta Time: definition of relative time tag in CT w.r.t. start of previous command,

range = 0-32765 (equivalent to 0-127.99 sec)
Command Header: title of Primitive Command

Note that the following table shows only the general layout for the first 53 entries. The full information
about the RTCS-table is given in chapter 8 covering all Engineering Parameter Tables.
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Entry ID Delta Time Command Header
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
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6.1.2 STATE RTCS INDEX Table

This table stores the Start ID of the RTCS associated with each state. Only one table of this class exists.

Table Template:

MCMD: SET STATE RTCS INDEX TABLE (IOM Reference A6.55)

Columns:

Start Index: identifier of the entry number of the first primitive command of the RTCS in
the RTCS Table; range = 1-1000;
note that the 70 Start Indices are listed sequentially corresponding to an implicit
sequence of state IDs, the latter starting at state ID=1 and ending at state ID=70
(as depicted in the list of states right to the RTCS Index table)

At time of issue no OCR’s are affecting the table content of the ICU EEPROM.
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6.2 Timeline Tables

6.2.1 TIMELINE INDEX Table

This table stores the identifiers of the start entry in the TIMELINE Table for the 63 instrument_timelines.
Only one table of this class exists.

Table Template:

MCMD: SET TIMELINE INDEX TABLE (IOM Reference A6.58)

Columns:

Timeline ID: identifier of the onboard instrument_timelines; range = 1-63
Start ID Timeline: identifier of the Entry ID of the first state of an instrument_timeline in the

TIMELINE Table; range = 1-4096; for instrument_timelines not loaded in
the ICU, the start index ”0” must be used - see IOM for more details

The following table shows the definition as it was agreed between all parties to construct a firm template
for all timelines. By using this fixed layout the flexibility of the MCMD is intentionally truncated.

Note: the content of this table is fixed and it is not planned to introduce any changes into this table .
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6.2.2 TIMELINE Table

This table stores the state sequences for the 63 onboard instrument_timelines. The table has 4096 entries.
Only one table of this class exists.

Table Template:

MCMD: SET TIMELINE (IOM Reference A6.57)

Columns:

Entry ID: position identifier of a particular state in the TIMELINE table;
range = 1-4096

Time Tag: definition of the start time of a particular state relative to the time tag of the
preceding state in CT (for the first state in an instrument_timeline this
parameter refers to the time tag of the START TIMELINE MCMD),
range = 0-16777215 (equivalent to 0-65535.996 sec)

State ID: identifier of a particular state in an instrument_timeline, range = 1-70

Note that the following table shows only the general layout (template) for the first 53 entries. RD 3 gives
the full definition of all timelines contained in the TL-store. Furthermore RD3 will specify in the final
issue also the contents (distinguished by a ‘set’-nr.) of the TL-store for the different scenarios.
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Entry ID Time Tag State ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
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7 Open Issues w.r.t. State Parameter Tables

The instrument states as presented here are based on the current knowledge about SCIAMACHY
performance and operations after the definition of the first set of 'Final-Flight'-state parameter tables.

A source for potential state modifications is the behaviour and aging of instrument components with
proceeding instrument lifetime and  ongoing measurement activities in space. Results of instrumnet
monitoring activities might require to tune certain parameters to the actual instrument status.
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8 Engineering Parameter Tables
This chapter describes all remaining SCIAMACHY instrument onboard tables. All of these tables have
the purpose to maintain the correct technical functions of the subsystems of SCIAMACHY and of the
overall instrument.

The individual engineering tables permit the parameterised setting of different tasks like:

- Monitoring

- Timing and Commanding

- Initialising of Corrective Actions

- Setting of Engineering Parameters for Subsystems and Mechanisms

The engineering tables are considered as a fairly stable part of the onboard EEPROM. When in the
following the tables are reproduced the EEPROM parameter version is given and the current RAM table
version is not presented with all parameters but only with the altered ones on the appropriate pages. The
reason for this diverting approach is, that with engineering parameter tables just a small, very limited
number of modifications has occurred since the last burning of the EEPROM. Furthermore it is planned
to load these modifications via fixed commands and not via the table interface - CTI. This means the
related fixed commands are part of a distinct procedure (see RD1).

8.1 Monitoring Tables
The Engineering tables related hereto are all organised according to the ID-number of the parameter
defined. When an ID is cited in any of these tables the identical parameter is designated by this ID.
The following 3 tables are all related to only one Excel source file and can be derived therefrom:
1. Monitoring Table
2. Enable Monitoring Table
3. Inhibit Monitoring Table
In the following these 3 tables are described based on the template of the common Excel source and the
common Excel source is depicted.

8.1.1 Monitoring Table

This table holds the status or limits against which a parameter defined by its ID is checked. The table is
limited to 255 parameters. Only one table of this class exists.

Table Template:

MCMD: SET MONITORING (IOM Reference A6.40)

Header Line:

Checking State: identification of a distinct checking state for the application of the monitoring limits

Columns:

Parameter ID: identifies a particular instrument parameter against which status or limits are
checked;
range = 1...255  (column 1 - DEC;  column 3 – HEX)

Enabled/Disabled: not used for Monitoring Table
Type & m-Length: combines 2 parameters:
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Type: ‘0’ defines a set of expected states against which a digital parameter is
monitored;
 ‘1’ defines a value range for the monitoring of analog/digital parameters;

m-Length: defines the number of word of the microcommand ( value = 4);
Filter: defines the number of tolerated status deviations (type 0) or limit violations
(type 1), before a history entry is generated;
Checking State: Identifier of the checking state for the application of the monitoring limits
(see header line)
High Limit or State 1: with ‘type 0’ this parameter defines state 1 permitted

with ‘type 1’ this parameter defines the maximum value permitted
Low Limit or State 2: with ‘type 0’ this parameter defines state 2 permitted

with ‘type 1’ this parameter defines the minimum value permitted

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

DCR/OCR Issue date issued by Title

DR-SCIA-0100DO/97 03.09.97 DSS Increased Filter Value in checking state IDLE for
Parameter 94 & 100

DR-SCIA-0112DO/97 12.11.97 DSS Monitoring Limit in checking state STATE for
Parameter 94

DR-SCIA-0010DO/98 08.04.98 DSS Modification of Calibration Curves for on-board
Monitoring for Parameters  106, 107, 112

e-mail H.Kröger &
T.Niessen

12.06.2002 Astrium;
H.Kröger

Correct  I0137 &  I0138  SRC Cold stage &
Parabolic Reflector Temperature

e-mail T.Niessen 04.11.2002 Astrium;
T.Niessen

Correct I0138  SRC Parabolic Reflector
Temperature

e-mail P. Luetzow 30.09.2002 Astrium;
P.
Luetzow

correct I0270 Mechanisms Status O/B
Monitoring Limits to allow 71 decimal

8.1.2 Enable Monitoring Table

This table holds the parameters defined by its ID, which are individually enabled for monitoring. The
table is limited to 255 parameters. Only one table of this class exists.

Table Template:

MCMD: ENABLE MONITORING (IOM Reference A6.7)

Header Line:

Checking State: identification of a distinct checking state for the application of the monitoring limits

Columns:

Parameter ID: identifies a particular instrument;
range = 1...255  (column 1 - DEC;  column 3 – HEX)

Enabled/Disabled: parameters marked ‘enabled’ are identified for monitoring
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Type & m-Length: not used for Enable Monitoring Table
Filter: not used for Enable Monitoring Table
Checking State: Identifier of the checking state for which the monitoring applies (see header line)
High Limit or State 1: not used for Enable Monitoring Table
Low Limit or State 2: not used for Enable Monitoring Table

NOTE: MCMD  ‘Enable Monitoring’ may also be used to globally enable monitoring, 
which does not alter the setting of the individual parameter.

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

CDR/OCR Issue date issued by Title

none

8.1.3 Inhibit Monitoring Table

This table holds the parameters defined by its ID, which are individually inhibited for monitoring. The
table is limited to 255 parameters. Only one table of this class exists.

Table Template:

MCMD: INHIBIT MONITORING (IOM Reference A6.7)

Header Line:

Checking State: identification of a distinct checking state for the application of the monitoring limits is
inhibited

Columns:

Parameter ID: identifies a particular instrument;
range = 1...255  (column 1 - DEC;  column 3 – HEX)

Enabled/Disabled: parameters marked ‘disabled’ are specified for monitoring
Type & m-Length: not used for Inhibit Monitoring Table
Filter: not used for Inhibit Monitoring Table
Checking State: Identifier of the checking state for which the monitoring is inhibited (see header 

line)
High Limit or State 1: not used for Inhibit Monitoring Table
Low Limit or State 2: not used for Inhibit Monitoring Table

NOTE: MCMD  ‘Inhibit Monitoring’ may also be used to globally inhibit monitoring, 
which does not alter the setting of the individual parameter.

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

DCR/OCR Issue date issued by Title

DR_SCIA_0009DO/99 08.12.99 DSS Inhibit Monitoring for SDPU HK timeout due
to SDPU dumps (I0201 = Fault ID 161)
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8.2 Corrective Action Tables
The Engineering tables related hereto are also all organised according to the fault ID-number of the
parameter defined. When an ID is cited in any of these tables the identical parameter is designated by this
ID.
The following 3 tables are all related to only one Excel source file – Corrective Action Mask - and can be
derived therefrom:
1. CA_Mask
2. Enable Autonomous Switching
3. Inhibit Autonomous Switching
In the following these 3 tables are described based on the template of the common Excel source and the
common Excel source is depicted.

A further table – CA_matrix – is related to above 3 tables. This tables defines for the identical set of Fault
Ids, which CA is assigned to a particular Fault ID as a function of instrument mode or transition to mode.
The Excel sheet related hereto is depicted after the picture of the CA_Mask.

8.2.1 CA_Mask Table

This table holds the information, for which Fault IDs a fault handling action shall be enabled/inhibited.
The table is limited to 1023 Fault IDs.

Table Template:

MCMD: SET CA_MASK (IOM Reference A6.29)

Columns:

Fault ID: identifies a particular fault ID for which the fault handling action shall be
enabled/inhibited; for details see chapt.10 of RD1;
range = 256....1022  (column 1 - DEC;  column 3 – HEX); ID 256....1022
are generated in the instrument SW
fault ID range 1...255 is mapped on parameter ID range 1...255. Fault ID 0 is
default and not checked. With fault ID range 1...255 the MCMDs Enable
Autonomous Switching and Inhibit Autonomous Switching are used.

CA_Mask: specifies whether fault handling for the quoted Fault ID is enabled/inhibited
(column 2 – HEX – 0 / 1 -;  column 6 – alphanumeric)

SP EID Dec & HEX: not used for CA_Mask

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

DCR/OCR Issue date issued by Title

e-mail e-mail
20.08.2002

H.Kröger;
Astrium

correct CA-Mask for fault 86 to be
disabled

8.2.2 Enable Autonomous Switching Table

This table holds the information, for which Parameter IDs an autonomous switch-down function shall be
enabled as a CA in response to out-of-limit conditions of this parameter. The table is limited to 255
parameters. By default CA execution is enabled for all parameters.
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Table Template:

MCMD: ENABLE AUTONOMOUS SWITCHING (IOM Reference A6.6)

Columns:

Fault ID: identifies a particular fault ID for which the fault handling action shall be
enabled; for details see chapt.10 of RD1; A Fault ID is generated in the ICU as
a result of limit checking and/or other detected faults.
Fault ID range 1...255 is mapped on parameter ID range 1...255.   Fault ID 0 is
default and not checked.
range = 256....1022  not used for this table

CA_Mask: not used for this table
SP EID Dec & HEX: not used for this table

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

DCR/OCR Issue date issued by Title

none

8.2.3 Inhibit Autonomous Switching Table

This table holds the information, for which Parameter IDs an autonomous switch-down function shall be
inhibited as a CA in response to out-of-limit conditions of this parameter. The table is limited to 255
parameters. By default CA execution is enabled for all parameters.

Table Template:

MCMD: INHIBIT AUTONOMOUS SWITCHING (IOM Reference A6.16)

Columns:

Fault ID: identifies a particular fault ID for which the fault handling action shall be
inhibited; for details see chapt.10 of RD1;
fault ID range 1...255 is mapped on parameter ID range 1...255. Fault ID 0 is
default and not checked.
range = 256....1022  not used for this table

CA_Mask: not used for this table
SP EID Dec & HEX: not used for this table

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

DCR/OCR Issue date issued by Title

none
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8.2.4 CA_Matrix Table
The Engineering tables related hereto are also all organised according to the fault ID-number of the
parameter defined. When an ID is cited in any of these tables the identical parameter is designated by this
ID.
The CA_Matrix defines for a particular Fault Id, which CA is assigned to it as a function of instrument
mode or transition to mode.

The table is limited to 1023 Fault IDs.

Table Template:

MCMD: SET CA_MATRIX (IOM Reference A6.30)

Header Line:

CA ID HEX: covers the Transition to Mode & Current Mode entry area for the particular CA
to be applied

Columns:

Fault ID: identifies a particular fault ID for which the appropriate fault handling action
shall be defined;    for general flow diagramme see chapt.10 fig. 10-6 of RD1;
range = 1....1023  (column 1 - DEC;  column 2 – HEX);
fault ID 1023 is assigned to EQSOL

Transition to: columns 3,5,7,9,11,13,15,17
specifies which fault handling action – CA applies for the Fault ID in the
transition to the quoted mode

Current Mode: columns 4,6,8,10,12,14,16,18
specifies which fault handling action – CA applies for the Fault ID in the quoted
mode

At time of issue the following CCR’s or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via MCMD.

DCR/OCR Issue date issued by Title

DR-SCIA-0004DO/00 27.07.00 DSS Correction of CA-matrix due to Patch & Dump
handling problems

e-mail P.Lützow 16.09.2002 Astrium fault ID 0796 to be treated acc. to DR-SCIA-
0004DO/00
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8.3 Control tables

All tables of this grouping are related to characteristics of instrument controls. This covers mechanisms,
drives and the thermal control.

8.3.1 Scanner constants

This table holds all values of the constants used in the scan algorithms. All parameters listed have their
particular calibration. For details about a single parameter see RD7.

Table Template:

MCMD: SET SCANNER CONSTANTS (IOM Reference A6.46)

Columns:

Column 1: gives the alphanumeric name of the parameter
Parameter: specifies the value of the parameter in calibrated engineering units

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

Note: The tables given in this chapter are reflecting only the parameter settings for the inflight
configuration ID 15 & 16.

DCR/OCR Issue date issued by Title

DR-SCIA-0099DO/97 22.08.97 DSS Scanner constants SF parameter update

DR-SCIA-0024DO/98 15.07.98 DSS Update of zero offsets of scanner constants after
ILOS calibration

DR-SCIA-0036DO/98 03.12.98 DSS Update of zero offsets for Flight

DR-SCIA-0008DO/99 01.07.99 DSS Update of SF quadrant thresholds in Scanner
Constants MCMD for Flight

DR-SCIA-0001DO/01 12.03.01 Astrium Encoder Zero Offsets for new ASM/PFM#2 and
editorial changes

DR-SCIA-0002DO/01 11.04.01 Astrium Final Encoder Zero Offsets for ASM/PFM#2
and editorial change
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8.3.2 Scanner Control Parameters

This table holds the PID-controller parameters used for the scanner position control. All parameters listed
have their particular calibration. For details about a single parameter see RD7.

Table Template:

MCMD: SET SCANNER CONTROL PARAMETERS (IOM Reference A6.47)

Columns:

Column 1: gives the alphanumeric name of the parameter
Parameter: specifies the value of the parameter in calibrated engineering units

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

DCR/OCR Issue date issued by Title

None
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8.3.3 Thermal Control Parameters

This table holds the thermal control parameters. All parameters listed have their particular calibration.

Table Template:

MCMD: SET THERMAL CONTROL (IOM Reference A6.56)

Columns:

Parameter ID: gives the parameter ID
ATC_OBM Parameter gives the alphanumeric name of the parameter
EU: specifies the value of the parameter in calibrated engineering units

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

Note: The tables given in this chapter are reflecting only the parameter settings for the inflight
configuration ID 15 & 16.

As the thermal status of the instrument is subject to change due to external and internal thermal
conditions, some parameters of this table (ID 37 to 46) are changed as result of the termal monitoring
activities - see IOM chapt 12.3.2.2 PIN_401 & PIN_402. The latest status of these changes is always
displayed on the web-site of SCIAMACHY Operations Support :

http://atmos.af.op.dlr.de/projects/scops/

DCR/OCR Issue date issued by Title

DR_SCIA-0011DO/98 16.03.98 DSS Revised settings of ATC constants (Flight
Parameters)

DR_SCIA-0022DO/98 07.07.98 DSS ATC Set-point update for new OBM
Temperature (-18°C)

DR-SCIA-0001DO/99 22.01.99 DSS ATC Set-points updated according to Flight
Prediction

DR-SCIA-0003DO/99 16.04.99 DSS ATC Radiator A power restriction (ground) &
temp. setpoints (flight)
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8.3.4 Mechanism Control Parameters

This table holds the parameters defining the pulse duration for the actuator drives.

Table Template:

MCMD: SET MECHANISMS CONTROL (IOM Reference A6.38)

Columns:

Mechanisms: gives the drive group and drive nomenclature
Drive pulse duration specifies the value of the parameter in seconds

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

DCR/OCR Issue date issued by Title

none
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8.4 Command tables

All tables of this grouping are related to commanding  of timing sequences and the definition of
conditions, when these sequences are applicable. This covers the Relative Time Command Sequences
(RTCS) and the tables specifying mode switching and non-mode switching MCMD's.

8.4.1 RTCS Table

This table holds a total of max. 1000 parameters defining the timing of the various RTCS. Presently 29
different tables of this class exist.

Table Template:

MCMD: SET RTCS (IOM Reference A6.43)

Columns:

Counter DEC: entry number of the parameter in the RTCS pool
∆TT HEX: specifies the HEX-value of the delta time in ct (1/256 s)
CMD HEX: specifies the HEX-value of the 16-bit header word of the primitive CMD used at

this RTCS entry
Parameter Type : specifies whether the delta time parameter is coded directly in delta time

 (immediate) or shall be taken from either the RTCS_WAITS table or the
STATE_DURATION table

DT_ID: supplementary information; gives the alphanumeric name of a parameter to be
taken either from the RTCS_WAITS table or from the STATE_DURATION
table

∆TT DEC: supplementary information; gives the alphanumeric name resp. the decimal
value of the delta time

Destination: supplementary information; gives the destination of the primitive CMD
CMD_Type: supplementary information about the type of primitive CMD
Command_Header: supplementary information; gives the alphanumeric name of the primitive CMD

specified in column ‘CMD HEX’
Note: supplementary information; quotes at the start entry of the RTCS the abbreviated

name of the RTCS or ‘SPARE’, when not used

At the bottom of each of the 20 tables for information purposes the duration of the specified RTCS is
given (units are ct´s). To this sum the values of all ‘WAITS’ have to be added where applicable.

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via fixed MCMD.

DCR/OCR Issue date issued by Title RTCS table
affected

DR-SCIA-0103DO/97 25.09.97 DSS Modified state 65 with measure-
ment data delivery

STT 07
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8.4.2 RTCS Waits Table

This table holds the ‘WAIT’ parameters in the ICU, which may be used instead of a delta time within a
RTCS

Table Template:

MCMD: SET RTCS WAITS (IOM Reference A6.44)

Columns:

WAIT Description: gives the abbreviated name of the WAIT parameter
WAIT Parameter HEX: specifies the HEX value of the parameter in ct
WAIT Parameter DEC: specifies the DEC value of the parameter in ct
WAIT ID HEX: specifies the HEX name of the WAIT as used in the RTCS pool

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

DCR/OCR Issue date issued by Title

none
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8.4.3 RESET Index Table

This table contains the START indices for the RTCS used for the RESET commanding depending on the
current mode of the ICU. There is only one table of this class.

Table Template:

MCMD: SET RESET INDEX TABLE (IOM Reference A6.42)

Columns:

Column 1: gives the name of the current mode
Start index/fault ID 
HEX gives the HEX value of the START index of the RTCS to be applied for the 

transition
ALPHAN gives the abbreviated name of the RTCS to be applied for the transition
DEC gives the DEC value of the START index of the RTCS to be applied for the 

transition

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

DCR/OCR Issue date issued by Title

none
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8.4.4 Mode_Mode_Matrix

This table holds the information specifying of a mode switching request is permitted depending on the
current mode resp. the transition to a mode the ICU is in at time of receiving this request. There exist 8
tables of this class.

Table Template:

MCMD: SET MODE_MODE MATRIX (IOM Reference A6.39)

Header line: every 4 columns the information for each one of the request types is repeated.

HEX: request type ID HEX

Alphan:alphanumeric name of request type

Columns:

Column 1: names the Current Mode resp. the Transition to a Mode
HEX sub-column 1 specifies if the mode switching request is permitted ( 0 / 1 )
HEX sub-column 2 specifies the HEX value of the START entry of the RTCS to be used
Alphan sub-column 1 repeats as word if the mode switching request is permitted
Alphan sub-column 2 gives the name of the RTCS to be used resp. in case the request is not permitted

the fault ID for the CA to be applied

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

DCR/OCR Issue date issued by Title

none
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8.4.5 AUX_MCMD_Mode_Matrix

This table holds the information specifying of a nonmode switching (auxiliary) MCMD is permitted
depending on the current mode resp. the transition to a mode the ICU is in at time of receiving this
MCMD. In case the MCMD is not permitted the fault ID for the CA is specified. There exist 66 tables of
this class.

Table Template:

MCMD: SET AUX_MCMD_MODE MATRIX (IOM Reference A6.28)

Header line: every 4 columns the information for each one of the MCMDs listed is repeated.

Columns:

Column 1: names the Current Mode resp. the Transition to a Mode
HEX Allowed: specifies if the mode switching request is permitted ( 0 / 1 )
HEX Fault ID: if allowed, specifies the HEX value of the START entry of the RTCS to be used
: if not allowed, specifies the HEX value of the fault ID for the CA to be applied
DEC Allowed: same as HEX Allowed
DEC Fault ID: if allowed, specifies the DEC value of the START entry of the RTCS to be used
: if not allowed, specifies the DEC value of the fault ID for the CA to be applied

At time of issue the following DCR's or OCR’s are affecting the table content of the ICU EEPROM such,
that the consequent modifications are subject to RAM-updates via  fixed MCMD.

DCR/OCR Issue date issued by Title

DR-SCIA_114DO/97 01.12.97 DSS ICU synchronisation in STANDBY and
STANDBY/REFUSE only
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A Annex

A.1 Support Tables

The tables presented in chapters 5 and 6 are in a format as required by the instrument from a systems
point of view (ground and space segment). However, to clearly understand the properties of individual
states in some cases we feel it necessary to alter or even supplement such state parameter information.

In Annex 1 we list several tables serving this purpose. When any of these tables reflects parameters,
which were called up already in the earlier tables but in differing units or context, then these parameters
are given in the following tables always in the up to date value and not in the EEPROM value. Insofar we
present only parameters corresponding to Table_version 21.004.

A.1.1 Pixel Exposure Time Parameter (sec)

This table gives the pixel exposure times for all states, both for the low and the high data rate, in seconds.
It is equivalent to the Pixel Exposure Time parameter table in chapter 5.1.2 where the PETs are listed in
Engineering Units (EU).

Table Template:

Columns:

State ID: identifier of state
Data Rate: data rate for which the exposure times apply; the Pixel Exposure Time

(PET) is specified separately for high and low data rate
Channel 1a - Channel 8: PET in SCIAMACHY measurement channels (including the separation

of the first two channels into virtual channels) in seconds

Note that the indices given on the right hand side of the table (e.g. N1-N8, L1-L7, etc.) define individual
PET sets. Their nomenclature starting with state 46 is self explanatory. ”N” stands for ”Nadir” and ”L”
for ”Limb”. A summary of these PET sets and their connection to coadding tables applied is found in the
next chapter (A1.218
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A.1.2 Integration Time

This table summarises the relation between PETs and Co-Adding factors for different measurement
categories. The identifier of each Integration (PET*Co-Adding) table is used in several other support
tables and in the state summary table in chapter 4.

Table Template:

Rows: alternating

Clusterindex: running index of the cluster in subsequent channel; in the electronic
pdf formats cluster indices are colour coded for the different channels

Integration Time (s): Pixel Exposure Time multiplied by the coadding factor applicable.
Co-Adding Factor applied corresponds to the nominally used data
rate. For clusters in Hot Mode the effective integration time is given.
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A.1.3 State Duration (sec)

This table defines the duration of state internal time intervals in seconds. It is equivalent to the State
Duration parameter table in chapter 5.1.5 where all times are listed in Engineering Units (EU).

Table Template:

Columns:

State ID: identifier of state
Restart Time: definition of the elapse time between consecutive

RESTART commands in limb mode in seconds
(SDPU) Mode: selection of measurement mode for SDPU, either

”Standard” or ”Limb”
SDPU Duration (Number of BCPS): definition of SDPU measurement mode in seconds,

corresponds to the duration of scan phases 2 to n-1
Wait Measurement Execution - WM: definition of the RTCS Wait parameter WM (the time to

wait for the termination of the nominal scan, i.e. excluding
the last phase of a scanner state) in seconds

State Duration: definition of the total duration of the state, including all
phases of the state (equivalent to the RTCS execution time)
in seconds

Scanner Reset Wait - WSR: definition of the RTCS Wait parameter WSR (the time to
wait for the termination of the last phase of a state) in
seconds
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A.1.4 RTCS Duration

The RTCS Duration table shows how long the individual phases of a state will last. It supplements the
State Duration table (chapter 5.1.5).

Table Template:

Columns:

Measurement Category Name: identifier of measurement category, appended by a
sequential counter for identical categories

State ID: identifier of the state
RTCS: identifier of the applicable RTCS
T Measurement Phase n (nominal), n=1-6: duration of all phases within the measurement

window of a state in seconds; the activities of each
phase are described in A 2; phases for the transition
at the beginning and end of a state are not listed;
note that Measurement Phase 6 is currently unused

Nominal Measurement Duration: duration of measurement window as defined in
seconds

Max. Integration Time: maximum duration for integration of science data
before submission to data packeting in seconds

T Set Up: time required for preparing the instrument to
execute the measurement of the state in seconds

T Measurement: time required to execute the measurement phase of
the state in seconds

T Clean Up: time required to bring the instrument back from
measurement to nominal configuration in seconds

SDPU Duration (sec): definition of SDPU measurement mode in seconds
Wait Measurement Execution - WM: definition of the RTCS Wait parameter WM (the

time to wait for the termination of the nominal scan,
i.e. excluding the last phase of a state, in seconds

State Duration: definition of the total duration of the state, including
all phases of the state (equivalent to the RTCS
execution time plus add. 4 cts) in seconds

Scanner Reset Wait - WSR: definition of the RTCS Wait parameter WSR (the
time to wait for the termination of the last phase of
a state) in seconds

Table not updated and deleted
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A.1.5 Co-Adding

The relation between State identifier, Co-Adding, Cluster definition, PETs and the data rates is
summarized in the following table. It provides an overview of which combinations of these quantities are
presently defined. Co-Adding Table IDs without assigned other parameters are not used.

Table Template:

Columns:

Coadding Table ID: identifier of the Co-Adding table; the Co-Adding tables are given in
chapter 5.1.6

Cluster Definition Index: selection of the clustering scheme; the Cluster Definition table is given
in chapter 5.2.4

PET: set of PETs as defined in the Pixel Exposure Time parameter support
table (chapter A 1.1)

Data Rate: data rate for which the exposure time set applies
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A.1.6 Cluster Definition

This table provides supporting information for the definition of the clusters. It supplements the Cluster
Definition table in chapter 5.2.4. For each cluster definition (indicated at top of each table), the clustering
within all 8 channels is given.

Table Template:

Upper section:

Columns:

Channel ID: identifier of the channel; range = 1-8
Channel - Start Pixel: identifier of the first used pixel in the channel (excluding blinded

pixels); range = 0-1023
Channel - End Pixel: identifier of the last used pixel in the channel (excluding blinded

pixels); range=0-1023
Channel - Length: number of used pixels in the channel (End Pixels- Start Pixel+1)
Channel Wavelength - Min: Start Pixel expressed in nm
Channel Wavelength - Max: End Pixel expressed in nm

Lower section:

Columns:

Cluster ID: identifier of the cluster within the channel (including clusters with
unused and blinded pixels); range = 0-15

Cluster - Start Pixel: identifier of the first pixel in the cluster
Cluster - End Pixel: identifier of the last pixel in the cluster
Cluster - Length: number of  pixels in the cluster (End Pixels- Start Pixel+1)
Cluster Wavelength - Min: Start Pixel expressed in nm (only for clusters with used pixels)
Cluster Wavelength - Max: End Pixel expressed in nm (only for clusters with used pixels)
Description: characterisation of unused and blinded pixels, virtual channels,

overlaps and major measurement targets (AE = aerosols)
Cluster Index: identifier of the cluster; range = 1-64 (maximum)
Cluster Identifier: same as ”Cluster ID”
Start Pixel: same as ”Cluster - Start Pixel”
Length: same as ”Cluster - Length”
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A.1.7 Scan Profiles

Four support tables are listed. They provide a short description of the purpose of each Basic Scan Profile
(one for  azimuth and one for elevation - see chapters 5.1.1 and 5.2.1), of the Relative Scan Profiles (see
chapter 5.1.1 and 5.2.2) and of the correction applied to the Nominal Scan Profile via the Scanner State
Parameter tables (see chapter 5.1.1).

Table Template:

Basic Profiles (azimuth and elevation) - Columns:

Basic Scan Profile Identifier: identifier and purpose of each Basic Scan Profile
Position [10-6 rad]: definition of the scanner start position of a basic scan profile in µrad

(identical to parameters in Basic Scan Profile - 5.2.1)
Position deg: definition of the scanner start position of a basic scan profile in degree
Rate [10-6 rad/sec]: definition of the scanner rate in µrad/sec (identical to parameters in

Basic Scan Profile - 5.2.1)
Rate deg/sec: definition of the scanner rate in degree/sec
Description of the
intended use of profile: purpose of corresponding profile

Corrections - Columns:

Description of Correction Function: identifier and purpose of each correction function applied
to the Nominal Scan Profile

Relative Profile - Columns:

Relative Scan Profile Identifier: identifier and purpose of each Relative Scan Profile
Rel. Position for factor=1 [10-3 deg]: maximum relativ angular position variation within a

Relative Profile in 10-3 deg



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 303 – 15 October 2003

Final-Flight_Vers.FF10



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3
Issue 5, Rev. 0
15 October 2003 – 304 –

Final-Flight_Vers.FF10



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 305 – 15 October 2003

A.2 State Description

The following state descriptions summarise the activities within each state. They should be
considered as summaries of the measurement performance within each state and as a quick
reference guide to understand the sequence of individual state events.

State Descriptions

The state descriptions summarise the activities within each state. They should be considered as summaries
of the measurement performance within each state and as a quick reference guide to understand the
sequence of individual state events.

The description of each state is given in the form of a table. The table content is as follows

Header........................................

ILOS...........................................
Scan............................................

Swath..........................................

Measurement Duration............

Exposure Control.....................
Integration Time......................
Pixel Size (Ground Pixel)........

state ID with acronym, the measurement type and measurement
category
strategy and targeting of the instantaneous line of sight (ILOS)
type of scan, centre of scan motion, width, number of repetitions and
velocity resp. duration
image of the scan of the instantaneous field of view (IFOV) on the
earth surface
measurement duration, partly split into different measurement
phases
pixel exposure time
range of integration times = pixel exposure time* co-adding
spatial resolution (dependant on selected integration time)

The state descriptions presented here are those for nominal operations, i.e. they represent the final flight
states as of October 2003 (FFS_021215 incl. OCR_009). This final flight state version had been uploaded
December 15th, 2002 and in subsequent corrective mcmd-sequences.

State ID State
Acronym

State ID State Acronym State ID State
Acronym

State ID State Acronym

01 nad01 19 ascd03 37 limb10 55 mop03
02 nad02 20 ascd04 38 lnad01 56 mop01
03 nad03 21 ascd05 39 dcchm 57 mop02
04 nad04 22 asad01 40 limb13 58 sscp01
05 nad05 23 nad23 41 limb12 59 lsc01
06 nad06 24 nad24 42 nad26 60 sscs01
07 nad07 25 nad25 43 nad27 61 lwc01
08 dcc05 26 dcc04 44 nad28 62 escd02
09 nad09 27 elimb01 45 nad29 63 dcc02
10 nad10 28 limb01 46 dcc01 64 nmep01
11 nad11 29 limb02 47 sos02 65 adc01
12 nad12 30 limb03 48 lwnd01 66 nmes02
13 nad13 31 limb04 49 sos01 67 dcc03
14 nad14 32 limb05 50 scs01 68 nmes01
15 nad15 33 limb06 51 sop01 69 lsd01
16 lwnd02 34 limb11 52 escd01 70 lwd01
17 ascd01 35 limb08 53 sscp02  
18 ascd02 36 limb09 54 mos01   

State Description Tables
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State ID 01
nad01

Scientific measurement Nadir

Description

ILOS In State 01 the Earth atmosphere is observed centering the line of sight (LOS) towards
Nadir. To adjust the ILOS (Instantaneous Line of Sight), SCIAMACHY uses for the
measurement only the nadir/elevation scan mirror (ESM).

Scan By the orbital motion the atmospheric volume above the subsatellite point along the
ground track is observed during the duration of the measurement. The scan motion of the
ESM moves the ILOS in crosstrack direction. The basic position of the ESM is
controlled by basic profile 1 a position of -45.5°, corresponding to a slightly shifted
nadir-direction (-z) for the ILOS. This shift is to avoid partial obscuration of the nadir
pixels on the extreme right side of the scan. The motion of the ESM is controlled by
relative scan profile 2, yields an ILOS scan of about 61.6°. This profile produces a
relative motion of the ESM (relative to -45,5° basic position) of fixed duration for 4
seconds in positive direction and a flyback (reverse motion) to the original angular
position within 1 second. The 4 second forward motion produces a scan of the ground
pixel in east-west direction (for the descending north-south pass of the orbit). The
resulting swath is reduced by 1° ILOS on its right side and maintains the original angular
position on the left side.

Swath To adjust the Earth coverage the swath is set to 940 km by setting the scan speed to
16°/s. Centering of the scan gives a start position (for the descending north-south pass of
the orbit) of the forward scan of 465 km left of the subsatellite point (ESM angular
position at approx. -60,9°) and a turnaround position of the backward scan of 475 km
right of the subsatellite point (ESM angular position -30,1°).

Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 forward and flyback
scans. A stretch of 4.77°  of the orbit is passed during this time.

Exposure
control

The exposure of the focal plane linear detector arrays (channels) is controlled by a subset
of parameters setting the exposure times of the channels (6 plus 4 virtual) respectively
the defined clusters and the corresponding co-adding factors. The exposure parameters
for nad01 are set to produce optimal signals for the orbital position 183°. The definitions
are summarised in PET table N1.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad01 low rate data they are listed in integration_time table 21.

Pixel size
(Ground pixel)

The ground pixel size is determined by the motion of the Instantaneous Field of View
(IFOV) of the instrument of 1.8° * 0.045° corresponding to approx. 25 km * 0.6 km on
ground - over the atmosphere during the integration time. The motion is a combined
motion of the scan mirror and the orbital motion of the spacecraft. Since the integration
time is diverse, and the angular speed for forward and flyback is different by a factor 4
the ground pixel size varies between approx. 92 km * 960 km (along track * across
track) and approx. 32 km * 240 km.

State ID 02
nad02

Scientific measurement Nadir

DescriptionILOS see state ID 01
Scan see state ID 01; speed 16°/s
Swath see state ID 01; width 940 km
Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 forward and flyback
scans. A stretch of 4.77° of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad02 are set to produce optimal signals for the orbital
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position -3° to 5° and 175° to 183°. The definitions are summarised in table PET table
N2.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad02 low rate data they are listed in integration_time table 22.

Pixel size
(Ground pixel)

see state ID 01
The ground pixel size varies between approx. 92 km* 960 km (along track* across track)
and approx. 32 km* 240 km.

State ID 03
nad03

Scientific measurement Nadir

DescriptionILOS see state ID 01
Scan see state ID 01; speed 16°/s
Swath see state ID 01; width 940 km
Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 forward and flyback
scans. A stretch of 4.77° of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad03 are set to produce optimal signals for the orbital
position 5° to 16° and 164° to 175°. The definitions are summarised in PET table N3.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad03 low rate data they are listed in integration_time table 23.

Pixel size
(Ground pixel)

see state ID 01
The ground pixel size varies between approx. 59 km* 960 km (along track* across track)
and approx. 27 km* 60 km.

State ID 04
nad04

Scientific measurement Nadir

DescriptionILOS see state ID 01
Scan see state ID 01; speed 16°/s
Swath see state ID 01; width 940 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad04 are set to produce optimal signals for the orbital
position 16° to 26° and 154° to 164°. The definitions are summarised in PET table N4.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad04 low rate data they are listed in integration_time table 24.

Pixel size
(Ground pixel)

see state ID 01
The ground pixel size varies between approx. 32 km* 240 km (along track* across track)
and approx. 26 km* 30 km.

State ID 05
nad05

Scientific measurement Nadir

DescriptionILOS see state ID 01
Scan see state ID 01; speed 16°/s
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Swath see state ID 01; width 940 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad05 are set to produce optimal signals for the orbital
position 26° to 36° and 144° to 154°. The definitions are summarised in PET table N5.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad05 low rate data they are listed in integration_time table 25.

Pixel size
(Ground pixel)

see state ID 01
The ground pixel size varies between approx. 32 km* 240 km (along track* across track)
and approx. 26 km* 30 km.

State ID 06
nad06

Scientific measurement Nadir

DescriptionILOS
see state ID 01

Scan see state ID 01; speed 16°/s
Swath see state ID 01; width 940 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad06 are set to produce optimal signals for the orbital
position 36° to 70° and 110° to 144°. The definitions are summarised in PET table N6.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad06 low rate data they are listed in integration_time table 26.

Pixel size
(Ground pixel)

see state ID 01
The ground pixel size varies between approx. 32 km* 240 km (along track* across track)
and approx. 27 km* 60 km.

State ID 07
nad07

Scientific measurement Nadir

DescriptionILOS
see state ID 01

Scan see state ID 01; speed 16°/s
Swath see state ID 01; width 940 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad07 are set to produce optimal signals for the orbital
position 70° to 110°. The definitions are summarised in PET table N7.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad07 low rate data they are listed in integration_time table 27.

Pixel size
(Ground pixel)

see state ID 01
The ground pixel size varies between approx. 59 km* 960 km (along track* across track)
and approx. 27 km* 60 km.

State ID 08 Calibration Dark_Current_Calibration
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dcc05
Description

ILOS
In State 08 the ILOS is pointing in flight direction to an altitude safely above the earth
atmosphere (250km above horizon, basic profile 9) to eliminate atmospheric influences
on the dark current measurement. To adjust the ILOS, SCIAMACHY uses for the
measurement the nadir/elevation scan mirror (ESM) and the azimuth scan mirror (ASM).

Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is set to 40 s.

Exposure
control

The exposure parameters for dcc05 are summarized in PET table Dark_Current_5.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For dcc05 low rate data they are listed in integration_time table 52.

Pixel size n.a.

State ID 09
nad09

Scientific measurement Nadir

DescriptionILOS
see state ID 01

Scan see state ID 01
To adjust the view to a quasi telescopic close look the swath is set to 117 km by setting
the scan speed to 2°/s.

Swath The width is set to 'small', i.e. 117 km. Centering of the scan gives a start position of the
forward scan of 66 km east ( for the descending north-south pass of the orbit ) of the
subsatellite point (ESM angular position -49,35°) and a turnaround position of the
forward scan of 51 km west of the subsatellite point (ESM angular position -41,65°).

Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 forward and flyback
scans. A stretch of 4.77°  of the orbit is passed during this time.

Exposure
control

see state ID 01
The exposure parameters for nad09 are set to produce optimal signals for the orbital
position 183°. The definitions are summarised in PET table N1.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad09 low rate data they are listed in integration_time table 21.

Pixel size
(Ground pixel)

The ground pixel size is determined by the motion of the Instantaneous Field of View
(IFOV) of the instrument of 1.8° * 0.045° corresponding to approx. 25 km * 0.6 km on
ground - over the atmosphere during the integration time. The motion is a combined
motion of the scan mirror and the orbital motion of the spacecraft. Since the integration
time is diverse, and the angular speed for forward and flyback is different by a factor 4
the ground pixel size varies between approx. 92 km* 117 km (along track* across track)
and approx. 32 km* 30 km.

State ID 10
nad10

Scientific measurement Nadir

DescriptionILOS
see state ID 09

Scan see state ID 09; speed 2° /s
Swath see state ID 09; width 117 km
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Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 forward and flyback
scans. A stretch of 4.77°  of the orbit is passed during this time.

Exposure
control

see state ID 09
The exposure parameters for nad10 are set to produce optimal signals for the orbital
position -3°  to 5°  and 175°  to 183° . The definitions are summarised in PET table N2.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad10 low rate data they are listed in integration_time table 22.

Pixel size
(Ground pixel)

see state ID 09
The ground pixel size varies between approx. 92 km* 117 km (along track* across track)
and approx. 32 km* 30 km.

State ID 11
nad11

Scientific measurement Nadir

DescriptionILOS see state ID 09
Scan see state ID 09; speed 2° /s
Swath see state ID 09; width 117 km see state ID 09; width 117 km
Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 forward and flyback
scans. A stretch of 4.77°  of the orbit is passed during this time.

Exposure
control

see state ID 09
The exposure parameters for nad11 are set to produce optimal signals for the orbital
position 5°  to 16°  and 164°  to 175° . The definitions are summarised in PET table N3.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad11 low rate data they are listed in integration_time table 23.

Pixel size
(Ground pixel)

see state ID 09
The ground pixel size varies between approx. 59 km* 117 km (along track* across track)
and approx. 27 km* 7.5 km.

State ID 12
nad12

Scientific measurement Nadir

DescriptionILOS see state ID 09
Scan see state ID 09; speed 2° /s
Swath see state ID 09; width 117 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88°  of the orbit is passed during this time.

Exposure
control

see state ID 09
The exposure parameters for nad12 are set to produce optimal signals for the orbital
position 16°  to 26°  and 154°  to 164° . The definitions are summarised in PET table N4.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad12 low rate data they are listed in integration_time table 24.

Pixel size
(Ground pixel)

see state ID 09
The ground pixel size varies between approx. 32 km* 30 km (along track* across track)
and approx. 26 km* 3.75 km.

State ID 13
nad13

Scientific measurement Nadir



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 311 – 15 October 2003

DescriptionILOS see state ID 09
Scan see state ID 09; speed 2° /s
Swath see state ID 09; width 117 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88°  of the orbit is passed during this time.

Exposure
control

see state ID 09
The exposure parameters for nad13 are set to produce optimal signals for the orbital
position 26°  to 36°  and 144°  to 154° . The definitions are summarised in PET table N5.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad13 low rate data they are listed in integration_time table 25.

Pixel size
(Ground pixel)

see state ID 09
The ground pixel size varies between approx. 32 km* 30 km (along track* across track)
and approx. 26 km* 3.75 km.

State ID 14
nad14

Scientific measurement Nadir

DescriptionILOS see state ID 09
Scan see state ID 09; speed 2° /s
Swath see state ID 09; width 117 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88°  of the orbit is passed during this time.

Exposure
control

see state ID 09.
The exposure parameters for nad14 are set to produce optimal signals for the orbital
position 36°  to 70°  and 110°  to 144° . The definitions are summarised in PET table N6.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad14 low rate data they are listed in integration_time table 26.

Pixel size
(Ground pixel)

see state ID 09
The ground pixel size varies between approx. 32 km* 30 km (along track* across track)
and approx. 27 km* 7.5 km.

State ID 15
nad15

Scientific measurement Nadir

DescriptionILOS see state ID 09
Scan see state ID 09; speed 2° /s
Swath see state ID 09; width 117 km
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 forward and flyback
scans. A stretch of 3.88°  of the orbit is passed during this time.

Exposure
control

see state ID 09.
The exposure parameters for nad15 are set to produce optimal signals for the orbital
position 70°  to 110° . The definitions are summarised in PET table N7.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad15 low rate data they are listed in integration_time table 27.

Pixel size
(Ground pixel)

see state ID 09
The ground pixel size varies between approx. 59 km* 117 km (along track* across track)
and approx. 27 km* 7.5 km.
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State ID 16
lwnd02

Monitoring NDF_Monitoring, ND Filter OUT

Description

ILOS
For the purpose of monitoring the ND filter, the WLS is observed via the ESM under a
’non-optimal’ angle of 10.673°  with the ND filter being ’OUT’.
In phase1 the position of the ESM is acquired and in measurement phase 2 the ESM
points to the WLS under this angle (basic scan profile 13).

Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is set to 12 s.

Exposure
control

The exposure parameters for lwnd02 are summarised in PET table NDF_Monitoring.
Note that channel 6 uses the Hot Mode (see Hot Mode table) with a PET of 14.4 ms.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For lwnd02 low rate data they are listed in integration_time table 48. The
integration time given for channel 6 is the effective integration time which results from
the Hot Mode. Readouts of channel 6 are obtained every 4 sec.

Pixel size n.a.

State ID 17
ascd01

Calibration Sun_ASM_Diffuser_Calibration

Description

ILOS

In state ID 17 sunlight is reflected onto the entrance slit of the spectrometer via the ASM
diffuser which is mounted on the rear side of the ASM mirror. The Sun incidence angle
onto the diffuser amounts to between 48.2° -65.5° . This is caused by the apparent
motion of the Sun in azimuth (323.2° -326.5°  for ascd01) and the required scan of the
ASM of 14°  during the measurement. The measurement starts when the Sun has reached
an elevation of 22.5° , i.e. the angle of ‘reflection’ into the telescope is 22.5° . The
aperture stop is set to ’large’ and the ND filter is ’OUT’.
In phase 1 the position of the ESM at 11.255° (corresponds to an altitude of 250 km,
basic profile 9) and the position of the ASM are calculated (basic profile 4 without
azimuth correction and H/W- constellation 1, ASM diffuser normal points towards +9°
at the start of the state, i.e. ASM mirror normal = ASM angle amounts to 189° ) and
acquired. The ESM stays in this position fixed for the duration of the state. In the
measurement phase 2 the ASM diffuser executes the scan of 14°  thus changing the
angle of incidence.

Scan A scan of 14°  is performed. The scan speed amounts to 0.47° /s.
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

The exposure parameters for ascd01 are summarised in PET table Sun_ASM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For ascd01 high rate data they are listed in integration_time table 17.

Pixel size n.a..
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State ID 18
ascd02

Calibration Sun_ASM_Diffuser_Calibration

Description
ILOS see state ID 17

The state ascd02 is executed when the solar azimuth angle amounts to 326.5° -329.5° .
Scan see state ID 17; speed 0.47° /s
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

The exposure parameters for ascd02 are summarised in PET table Sun_ASM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For ascd02 high rate data they are listed in integration_time table 17.

Pixel size n.a.

State ID 19
ascd03

Calibration Sun_ASM_Diffuser_Calibration

Description
ILOS see state ID 17

The state ascd02 is executed when the solar azimuth angle amounts to 329.5° -332.5° .
Scan see state ID 17; speed 0.47° /s
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

The exposure parameters for ascd03 are summarised in PET table Sun_ASM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For ascd03 high rate data they are listed in integration_time table 17.

Pixel size n.a..

State ID 20
ascd04

Calibration Sun_ASM_Diffuser_Calibration

Description
ILOS see state ID 17

The state ascd04 is executed when the solar azimuth angle amounts to 332.5° -335.5° .
Scan see state ID 17; speed 0.47° /s
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

The exposure parameters for ascd04 are summarised in PET table Sun_ASM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For ascd04 high rate data they are listed in integration_time table 17.

Pixel size n.a.
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State ID 21
ascd05

Calibration Sun_ASM_Diffuser_Calibration

Description
ILOS see state ID 17

The state ascd05 is executed when the solar azimuth angle amounts to 335.5° -337.9° .
Scan see state ID 17; speed 0.47° /s
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

The exposure parameters for ascd05 are summarised in PET table Sun_ASM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For ascd05 high rate data they are listed in integration_time table 17.

Pixel size n.a.

State ID 22
asad01

Monitoring Sun_ASM_Diffuser_Atmosphere

Description

ILOS

In state asad01 the Sun is observed via the ASM diffuser while it rises through the
atmosphere. Thus the atmosphere shall be used as a cut-off filter.
For the ASM diffuser position an average angle relative to the Sun (basic profile 10, as
for state ID ascd02) is used. During the measurement the ASM diffuser executes a scan
of 14.9°  as for the states ID 17-21. Since the azimuth angle of the Sun varies over a year
(323.2° -337.9° ), the incidence angle onto the ASM diffuser changes between 46.2° -
74.9° . The ESM remains fixed throughout the measurement. The aperture stop is set to
’large’ and the ND filter is ’OUT’.
The measurement starts when the Sun has reached an altitude of 17.2 km.
In phase 1 the pointing position of the ESM at an altitude of 17.2 km (corresponds to an
ESM angle of -13.41°, basic profile 14) and the position of the ASM are calculated
(basic profile 10 without azimuth correction and H/W- constellation 1, ASM diffuser
normal points towards +7°  at the start of the state, i.e. ASM mirror normal = ASM angle
amounts to 187° ) and acquired. The ESM stays in this position fixed for the duration of
the state. In the measurement phase 2 the ASM diffuser executes the scan of 14°  while
the Sun is rising.

Scan A scan of 14.9°  is performed. The scan speed amounts to 0.47° /s.
Swath n.a.
Measurement
duration

The duration of the measurement is set to 32 s.

Exposure
control

The exposure parameters for asad01 are summarised in PET table Sun_ASM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For asad01 high rate data they are listed in integration_time table 17.

Pixel size n.a.

State ID 23
nad23

Scientific measurement Nadir_pointing
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Description

ILOS

In state ID 23 the earth atmosphere is observed pointing the line of sight (LOS) towards
Nadir. To adjust the ILOS, SCIAMACHY uses for the measurement only the nadir/
elevation scan mirror (ESM).
By the orbital motion the atmospheric volume above the subsatellite point along the
ground track is observed during the duration of the measurement. No scan motion of the
ESM via a relative scan profile is invoked, since all factors are set to zero. The ESM is
standing still in the basic position controlled by basic profile 1 yielding a position of -
45,5°, corresponding to a slight shift in nadir (-z) for the ILOS.
The relative scan profile 2 is used only for the purpose of maintaining scanner control
because of the applied Earth model correction throughout the measurement.

Scan no scan
Swath No swath is implied due to the stand still of the ESM. Principally the IFOV in dispersion

direction of 0.045° ( 0.6 km ) determines the ‘swath’.
Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 consecutive still
sequences. A stretch of 4.77° of the orbit is passed during this time.

Exposure
control

The exposure parameters for nad23 are set to produce optimal signals for the orbital
position 183°. The definitions are summarised in PET table N1.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad23 low rate data they are listed in integration_time table 21.

Pixel size
(Ground pixel)

The ground pixel size is determined by the motion of the Instantaneous Field of View
(IFOV) of the instrument of 1.8°* 0.045° corresponding to approx. 25 km* 0.6 km on
ground - over the atmosphere during the integration time. The motion of the IFOV is
contrary to the ‘scanning’ nadir observations only caused by the orbital motion of the
spacecraft and its pointing stability. Since the integration time is diverse, the ground
pixel size varies between approx. 92 km* 1 km (along track* across track) and approx.
32 km* 0.6 km.

State ID 24
nad24

Scientific measurement Nadir_pointing

DescriptionILOS see state ID 23
Scan see state ID 23; no scan
Swath see state ID 23; none
Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 consecutive still
sequences. A stretch of 4.77° of the orbit is passed during this time.

Exposure
control

see state ID 23
The exposure parameters for nad24 are set to produce optimal signals for the orbital
position -3° to 5° and 175° to 183°. The definitions are summarised in PET table N2.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-
adding factor). For nad24 low rate data they are listed in integration_time table 22.

Pixel size
(Ground pixel)

see state ID 23
The ground pixel size varies between approx. 92 km* 1 km (along track* across track)
and approx. 32 km* 0.6 km.

State ID 25
nad25

Scientific measurement Nadir_pointing

Description
ILOS

see state ID 23
Scan see state ID 23; no scan
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Swath see state ID 23; none
Measurement
duration

The duration of the measurement is set to 80 s, which results in 16 consecutive still sequences. A
stretch of 4.77° of the orbit is passed during this time.

Exposure
control

see state ID 23
The exposure parameters for nad24 are set to produce optimal signals for the orbital position 5° to
16° and 164° to 175°. The definitions are summarised in PET table N3.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For nad25 low rate data they are listed in integration_time table 23.

Pixel size
(Ground pixel)

see state ID 23
The ground pixel size varies between approx. 59 km * 1 km (along track * across track) and
approx. 27 km * 0.6 km.

State ID 26
dcc04

Calibration Dark_Current_Calibration

Description
ILOS see state ID 08

ILOS pointing in flight direction to 250 km altitude above horizon.
Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

see state ID 08
The exposure parameters for dcc04 are summarized in PET table Dark_Current_4.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For dcc04 low rate data they are listed in integration_time table 51.

Pixel size n.a.

State ID 27
elimb01

Scientific measurement Limb_Mesosphere

Description

ILOS

In State 27 the earth mesosphere is observed centring the line of sight (LOS) towards the tangent
to the earth horizon in the forward direction of the orbit (horizontal distance ca. 3290 km).
Contrary to the other limb states, state ID 27 executes a sequence of measurements starting at
high (150 km) and descending to low altitudes (approx. 80 km).
To adjust the ILOS, SCIAMACHY uses for the measurement the azimuth mirror (ASM) and the
nadir/elevation scan mirror (ESM). No relative profile is applied to the ASM, i.e. no horizontal
scan is performed. The basic position of the ASM is controlled by basic profile 2 yielding a
position of -45°, corresponding to flight direction (-y) for the ILOS.
The ESM moves, with a timing as for the scanning limb observations, the ILOS a defined number
of angular step towards -z direction. The basic starting position of the ESM is at 150 km  (basic
profile 5). The elevation step is controlled by relative profile 1, which adjusts the vertical step of
the ESM in elimb01 to 0.0285° corresponding to a height resolution approx. 3 km. 23 elevation
steps are programmed, i.e. yielding a stop altitude of approx. 80 km.

Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is set to 40.5 s.

Exposure
control

The exposure parameters for elimb01are set to produce optimal signals in the eclipse phase of the
orbit. The definitions are summarised in PET table L6.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For elimb01 low rate data they are listed in integration_time table 6.

Pixel size
(‘column’ pixel)

The atmospheric ‘column pixel’ size is determined by the Instantaneous Field of View (IFOV) of
the instrument of 1.8° * 0.045° corresponding to approx. 103 km * 2.6 km at the distance of the
tangent to the horizon. The orbital motion of the spacecraft during the integration time determines
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the column depth. Since the ASM stands still during a ‘scanning period’, the column pixel size
has the size of the IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step
height error) also for different integration times.

State ID 28
limb01

Scientific measurement Limb_short

Description

ILOS

In State 28 the earth atmosphere is observed centering the line of sight (LOS) towards the tangent
to the earth horizon in the forward direction of the orbit (horizontal distance ca. 3290 km). This
tangent point shall coincide with the subsatellite point of the corresponding nadir observation at
this horizontal distance.
To adjust the ILOS, SCIAMACHY uses for the measurement the azimuth mirror (ASM) and the
nadir/elevation scan mirror (ESM). Instrument specific correction algorithms are applied to ASM
accounting for the yaw steering of ENVISAT and for the Earth rotation during the time elapsed
(approx. 450 s) between this measurement and the correlated nadir measurement. The basic
position of the ESM, which shall be one elevation step below the horizon, is corrected for the
varying horizontal height caused by the earth ellipsoid.

Scan The atmospheric volume at the horizon (subsatellite point of the corresponding nadir observation)
is observed by directing the IFOV with the ASM. The scan motion of the ASM moves the ILOS
in crosstrack direction. The basic position of the ASM is controlled by basic profile 2 yielding a
position of -45°, corresponding to flight direction (-y) for the LOS. The motion of the ASM is
controlled via relative scan profile 3, which is centered around the -y-direction. This profile
produces for 1.5 seconds a relative motion (relative to -45° basic position) of constant angular
velocity in positive direction and with the alternating inverted profile the ASM returns to the
original angular position. The total angular motion of the ASM is approx. 8.5°, which is approx.
17° for the LOS. To account for the decline of the horizon a further correction is applied during
this azimuth scan. Correction 3 maintains a constant distance above the horizon by adjusting the
ESM position accordingly. Between the forward and reverse motion of the ASM, the ESM is
controlled to move the ILOS a defined angular step towards zenith (+z), thus producing a
meandering pattern for the ILOS path. The first measurement position for the ESM is one
elevation step below the local earth horizon at point of observation. The elevation step is
controlled by relative profile 1, which adjusts the vertical step of the ESM in limb01 to 0.0570°
(LOS) corresponding to a height resolution of approx. 3 km30 elevation steps and azimuth scans
are programmed reaching to an altitude of about 93 km.
After the completion of the scans the ESM is moved by elevation basic profile 9 to an angle of
about -11.255° (about 250 km above horizon) and the ASM to -45° (flight direction), which is the
direction for the exo-atmospheric dark current measurement

Swath To adjust the earth coverage the azimuth swath is set to 960 km by setting the ASM scan speed to
11.2°/s (LOS). This swath is identical to the one of the corresponding nadir observation.

Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

The exposure of the focal plane linear detector arrays (channels) is controlled by a subset of
parameters setting the exposure times of the channels (6 plus 4 virtual) respectively the defined
clusters and the corresponding co-adding factors. The exposure parameters for limb01 are set to
produce optimal signals for the orbital position L1.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb01 low rate data they are listed in integration_time table 1.

Pixel size
(‘column’ pixel)

The atmospheric ‘column pixel’ size is determined by the scan motion in one layer (elevation
step) of the atmosphere of the Instantaneous Field of View (IFOV) of the instrument of 1.8° *
0.045° during the integration time. The IFOV corresponds to 103 km * 2.6 km at the distance of
the tangent to the horizon. The orbital motion of the spacecraft during the integration time
determines the column depth. Since the integration time is diverse, the column pixel size varies
between approx. 1060 km * 3.6 km (across track * height - incl. cycle step height error) and
approx. 230 km * 2.6 km.
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State ID 29
limb02

Scientific measurement Limb_short

Description
ILOS

see state ID 28
Scan see state ID 28; ASM: approx. 8.5°  (mirror) corresponding to approx. 17°  LOS; ESM: 34 steps
Swath see state ID 28; width 960 km
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 28.
The exposure parameters for limb02 are set to produce optimal signals for the orbital position -
20° to -12°. The definitions are summarised in PET table L2.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb02 low rate data they are listed in integration_time table 2.

Pixel size
(‘column’ pixel)

see state ID 28
The column pixel size varies between approx. 1060 km * 3.6 km (across track * height - incl.
cycle step height error) and approx. 230 km * 2.6 km.

State ID 30
limb03

Scientific measurement Limb_short

Description
ILOS

see state ID 28
Scan see state ID 28; ASM: approx. 8.5°  (mirror) = approx. 17°  LOS; ESM: 34 steps
Swath see state ID 28; width 960 km
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 28.
The exposure parameters for limb03 are set to produce optimal signals for the orbital position -
12° to 9° and 146° to 157°. The definitions are summarised in PET table L3.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb03 low rate data they are listed in integration_time table 3.

Pixel size
(‘column’ pixel)

see state ID 28
The column pixel size varies between approx. 1060 km * 3.6 km (across track * height - incl.
cycle step height error) and approx. 230 km * 2.6 km.

State ID 31
limb04

Scientific measurement Limb_short

Description
ILOS

see state ID 28
Scan see state ID 28; ASM: approx. 8.5°  (mirror) = approx. 17°  LOS; ESM: 34 steps
Swath see state ID 28; width 960 km
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 28.
The exposure parameters for limb04 are set to produce optimal signals for the orbital position 9°
to 20° and 125 ° to 146°. The definitions are summarised in PET table L4.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb04 low rate data they are listed in integration_time table 4.

Pixel size
(‘column’ pixel)

see state ID 28
The column pixel size varies between approx. 1060 km * 3.6 km (across track * height - incl.
cycle step height error) and approx. 230 km * 2.6 km.

State ID 32
limb05

Scientific measurement Limb_short



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 319 – 15 October 2003

Description
ILOS

see state ID 28
Scan see state ID 28; ASM: approx. 8.5°  (mirror) = approx. 17°  LOS; ESM: 34 steps
Swath see state ID 28; width 960 km
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 28.
The exposure parameters for limb05 are set to produce optimal signals for the orbital position 20°
to 125°. The definitions are summarised in PET table L5.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb05 low rate data they are listed in integration_time table 5.

Pixel size
(‘column’ pixel)

see state ID 28
The column pixel size varies between approx. 1060 km * 3.6 km (across track * height - incl.
cycle step height error) and approx. 230 km * 2.6 km.

State ID 33
limb06

Scientific measurement Limb_short

Description
ILOS

see state ID 28
Scan see state ID 28; ASM: approx. 8.5°  (mirror) = approx. 17°  LOS; ESM: 34 steps
Swath see state ID 28; width 960 km
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 28.
The exposure parameters for limb06 are set to produce optimal signals for the orbital position >
157°. The definitions are summarised in PET table L6.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb06 low rate data they are listed in integration_time table 6.

Pixel size
(‘column’ pixel)

see state ID 28
The column pixel size varies between approx. 1060 km * 3.6 km (across track * height - incl.
cycle step height error) and approx. 580 km * 2.6 km.

State ID 34
limb11

Scientific measurement Limb_short
(No swath)

Description
ILOS

see state ID 28
Scan see state ID 28

No relative profile is applied to the ASM. The basic position of the ASM is also controlled by
basic profile 2 yielding a position of -45°, corresponding to flight direction (-y) for the ILOS.
This position is maintained throughout the state, i.e. no horizontal scan is performed.

Swath No swath is implemented. The ASM is standing still. The pixel dimension in azimuth is of a
similar size (approx. 103 km ) as the swath of the corresponding nadir observation (120 km ).

Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 28
The exposure parameters for limb11 are set to produce optimal signals for the orbital position 9°
to 25°  and 125°  to 146° . The definitions are summarised in PET table L4.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb11 low rate data they are listed in integration_time table 4.

Pixel size
(‘column’ pixel)

see state ID 28
The atmospheric ‘column pixel’ size is determined by the Instantaneous Field of View (IFOV) of
the instrument of 1.8° * 0.045° corresponding to approx. 103 km * 2.6 km at the distance of the
tangent to the horizon. The orbital motion of the spacecraft during the integration time determines
the column depth. Since the ASM stands still during a ‘scanning period’, the column pixel size
has the size of the IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step
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height error) also for different integration times.

State ID 35
limb08

Scientific measurement Limb_short
(No swath)

Description
ILOS

see state ID 34
Scan see state ID 34; no horizontal scan
Swath n.a.
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 34
The exposure parameters for limb08 are set to produce optimal signals for the orbital position < -
20° . The definitions are summarised in PET table L1.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb08 low rate data they are listed in integration_time table 1.

Pixel size
(‘column’ pixel)

see state ID 34
Since the ASM stands still during a ‘scanning period’, the column pixel size has the size of the
IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step height error) also for
different integration times.

State ID 36
limb09

Scientific measurement Limb_short
(No swath)

Description
ILOS

see state ID 34
Scan see state ID 34; no horizontal scan
Swath n.a.
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 34
The exposure parameters for limb09 are set to produce optimal signals for the orbital position -
20°  to -12° . The definitions are summarised in PET table L2.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb09 low rate data they are listed in integration_time table 2.

Pixel size
(‘column’ pixel)

see state ID 34
Since the ASM stands still during a ‘scanning period’, the column pixel size has the size of the
IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step height error) also for
different integration times.

State ID 37
limb10

Scientific measurement Limb_short
(No swath)

Description
ILOS

see state ID 34
Scan see state ID ID 34; no horizontal scan
Swath n.a.
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 34
The exposure parameters for limb10 are set to produce optimal signals for the orbital position -
12°  to 157° . The definitions are summarised in PET table L3.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb10 low rate data they are listed in integration_time table 3.

Pixel size
(‘column’ pixel)

see state ID 34
Since the ASM stands still during a ‘scanning period’, the column pixel size has the size of the
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IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step height error) also for
different integration times.

State ID 38
lnad01

Monitoring Nadir_pointing_left

Description

ILOS

In state ID 38 the earth atmosphere is observed pointing the line of sight (LOS) towards Nadir at
the extreme left w.r.t. flight direction (approx. 30.5° ). This measurement has the purpose to
monitor the angle dependent degradation of the ESM mirror. To adjust the ILOS, SCIAMACHY
uses for the measurement only the nadir/ elevation scan mirror (ESM).
The extreme left position is obtained by using basic profile 1, yielding a position of -45,5° , and a
superimposed relative profile 5 which adds -15.95°  to the ESM mirror normal. The motion to
reach this offset position lasts 4 sec. Once the extreme left position is acquired, the ESM stays in
that configuration for the complete measurement phase.

Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is 65 s. A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

The exposure parameters for lnad01 are set to produce unsaturated signals throughout the orbit°.
The definitions are summarised in PET table N7.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For lnad01 low rate data they are listed in integration_time table 27.

Pixel size
(Ground pixel)

The ground pixel size is determined by the motion of the Instantaneous Field of View (IFOV) of
the instrument of 1.8°* 0.045° corresponding to approx. 25 km* 0.6 km on ground - over the
atmosphere during one integration time. The motion of the IFOV is contrary to the ‘scanning’
nadir observations only caused by the orbital motion of the spacecraft and its pointing stability.
Since the integration time is diverse, the ground pixel size varies between approx. 59 km* 1 km
(along track* across track) and approx. 27 km* 0.6 km.

State ID 39
dcchm

Calibration Dark_Current_Calibration_Hot_Mode

Description

ILOS
In state ID 39 the dark signal is measured for exposure times < 31.25 msec in channels 6-8 for the
purpose of correcting WLS measurements.
In phase 1 the WLS-position of the ESM (10.523°) is acquired and in measurement phase 2 the
ESM points to the WLS (basic scan profile 12).

Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is 12 s. For the total duration of the measurement phase the
WLS is off thus yielding only a dark current signal with state settings identical to those of the
WLS state (ID 61).

Exposure
control

The exposure parameters for dcchm are summarised in PET table WLS.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For dcchm low rate data they are listed in integration_time table 55.

Pixel size n.a.

State ID 40
limb13

Scientific measurement Limb_short
(No swath)

Description
ILOS

see state ID 34
Scan see state ID 34; no horizontal scan
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Swath n.a.
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 34
The exposure parameters for limb13 are set to produce optimal signals for the orbital position >
157° . The definitions are summarised in PET table L6.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb13 low rate data they are listed in integration_time table 6.

Pixel size
(‘column’ pixel)

see state ID 34
Since the ASM stands still during a ‘scanning period’, the column pixel size has the size of the
IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step height error) also for
different integration times.

State ID 41
limb12

Scientific measurement Limb
(No swath)

Description
ILOS

see state ID 34
Scan see state ID 34; no horizontal scan
Swath n.a.
Measurement
duration

The duration of the measurement is 52.31 s, covering a total of 30 scans and the attached dark
current measurement. A stretch of 3.12°  of the orbit is passed during this time.

Exposure
control

see state ID 34
The exposure parameters for limb10 are set to produce optimal signals for the orbital position 20°
to 125° . The definitions are summarised in PET table L5.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For limb12 low rate data they are listed in integration_time table 5.

Pixel size
(‘column’ pixel)

see state ID 34
Since the ASM stands still during a ‘scanning period’, the column pixel size has the size of the
IFOV of approx. 103 km * 3.6 km (across track * height - incl. cycle step height error) also for
different integration times.

State ID 42
nad26

Scientific measurement Nadir_pointing

Description
ILOS

see state ID 23
Scan see state ID 23; no scan
Swath see state ID 23; none
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 consecutive ‘still’ sequences.
A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 23
The exposure parameters for nad26 are set to produce optimal signals for the orbital position 16°
to 26° and 154° to 164°. The definitions are summarised in PET table N4.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For nad26 low rate data they are listed in integration_time table 24.

Pixel size
(Ground pixel)

see state ID 23
The ground pixel size varies between approx. 32 km * 1 km (along track * across track) and
approx. 26 km * 0.6 km.

State ID 43
nad27

Scientific measurement Nadir_pointing

Description
ILOS

see state ID 23
Scan see state ID 23; no scan
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Swath see state ID 23; none
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 consecutive ‘still’ sequences.
A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 23
The exposure parameters for nad27 are set to produce optimal signals for the orbital position 26°
to 36° and 144° to 154°. The definitions are summarised in PET table N5.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For nad27 low rate data they are listed in integration_time table 25.

Pixel size
(Ground pixel)

see state ID 23
The ground pixel size varies between approx. 32 km * 1 km (along track * across track) and
approx. 26 km * 0.6 km.

State ID 44
nad28

Scientific measurement Nadir_pointing

Description
ILOS

see state ID 23
Scan see state ID 23; no scan
Swath see state ID 23; none
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 consecutive ‘still’ sequences.
A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 23
The exposure parameters for nad28 are set to produce optimal signals for the orbital position 36°
to 70° and 110° to 144°. The definitions are summarised in PET table N6.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For nad28 low rate data they are listed in integration_time table 26.

Pixel size
(Ground pixel)

see state ID 23
The ground pixel size varies between approx. 32 km * 1 km (along track * across track) and
approx. 27 km * 0.6 km.

State ID 45
nad29

Scientific measurement Nadir_pointing

Description
ILOS

see state ID 23
Scan see state ID 23; no scan
Swath see state ID 23; none
Measurement
duration

The duration of the measurement is set to 65 s, which results in 13 consecutive ‘still’ sequences.
A stretch of 3.88° of the orbit is passed during this time.

Exposure
control

see state ID 23
The exposure parameters for nad29 are set to produce optimal signals for the orbital position 70°
to 110°. The definitions are summarised in PET table N7.

Integration time The individual integration times are set by the exposure control (exposure time* co-adding
factor). For nad29 low rate data they are listed in integration_time table 27.

Pixel size
(Ground pixel)

see state ID 23
The ground pixel size varies between approx. 59 km * 1 km (along track * across track) and
approx. 27 km * 0.6 km.

State ID 46
dcc01

Calibration Dark_Current_Calibration

Description
ILOS see state ID 08

ILOS pointing in flight direction to 250 km altitude above horizon.
Scan no scan
Swath n.a.
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Measurement
duration

The duration of the measurement is set to 10 s.

Exposure
control

The exposure parameters for dcc01 are summarized in PET table  Dark_Current_1.

Integration time The individual integration times are set by the exposure control (exposure time* co-adding
factor). For dcc01 low rate data they are listed in integration_time table 45.

Pixel size n.a.

State ID 47
sos02

Scientific measurement
Calibration

SO&C_Scanning/
Pointing

Description

ILOS

In state ID 47 the ILOS is directed towards the Sun during sunrise resp. the Sun whilst ascending.
To adjust the ILOS, SCIAMACHY uses for the measurement the nadir/elevation scan mirror
(ESM) and the azimuth scan mirror (ASM).
In the start phase the position of the ASM is calculated based on the position of the Sun defined
in the START TIMELINE MCMD (correction 8 of basic scan profile 3 and relative profile 5). The
position of the ESM is calculated (pointing to an altitude 17.2 km above the calculated point of
sunrise). Both mirrors acquire their calculated position. In phase 2 ASM tracks the propagated
Sun position, whereas ESM starts to scan ±0.33° around 17.2 km. This phase is determined to
balance the effects of the atmospheric refraction on shape and motion of the Sun. At the end of
this phase the centre of the Sun should coarsely coincide with the ILOS. In Phase 3 the Sun
follower (SFS) takes over, acquires and tracks the Sun with the ASM, the ESM continues
scanning while now following the rising target with the predicted velocity. In phase 4 the ESM
maintains this scan motion. The ASM points to the Sun (correction 6). In phase 5 the Sun has
passed the upper edge of the atmosphere. The ESM has stopped scanning and acquires also the
Sun (correction 4 of basic profile 3 and relative profile 5). In the final phase (6) both mirrors track
the Sun (correction 6 resp. correction 4).

Scan A scan of ±0.33° of the ILOS in elevation direction is implemented during phases 2-4, when
ILOS is centered to 17.2 km or following the rising Sun. After completion of one scan the
scanning direction is inverted for the subsequent scan. Scan duration is 2s each direction. Totally
16 scans are performed in phase 2, 2 scans in phase 3 and 14 in phase 4.

Swath n.a.
Measurement
duration

The initial phase of pointing to an altitude of 17.2 km above the location of sunrise has a duration
of 32 s. The sun acquisition and pointing phase takes 4 s and the consecutive tracking/ scanning
of the sun another 28 s. State ID 47 is concluded with a measurement of 2 s pointing to the Sun
above the atmosphere. Total duration of sos02 is 66 s.

Exposure
control

The irradiation of the focal plane by the Sun is reduced by two mechanisms: An aperture stop
(primitive cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a
neutral density filter reduces the light flux (primitive cmd ND FILTER IN ). The exposure
parameters for sos02 are summarised in PET table Sun.

Integration time The individual integration times are set by the exposure control (exposure time* co-adding
factor). For sos02 high rate data they are listed in integration_time table 32. A resolution of
approx. 0.02° corresponding to 1.2 km at horizontal distance resp. 0.165° (10 km) is achieved.

Pixel size n.a.

State ID 48
lwnd01

Monitoring NDF_Monitoring, ND Filter IN

Description

ILOS
For the purpose of monitoring the ND filter, the WLS is observed via the ESM under a ’non-
optimal’ angle of 10.673°  with the ND filter being ’IN’.
In phase 1 the position of the ESM is acquired and in measurement phase 2 the ESM points to the
WLS under this angle (basic scan profile 13).

Scan no scan



SCIAMACHY Instrument States
PO-TN-DLR-SH-0001/3

Issue 5, Rev. 0
– 325 – 15 October 2003

Swath n.a.
Measurement
duration

The duration of the measurement is set to 12 s.

Exposure
control

The exposure parameters for lwnd01 are summarised in PET table NDF_Monitoring. Note that
channel 6 uses the Hot Mode (see Hot Mode table) with a PET of 14.4 ms.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For lwnd01 low rate data they are listed in integration_time table 48. The integration time
given for channel 6 is the effective integration time which results from the Hot Mode. Readouts
of channel 6 are obtained every 4 sec.

Pixel size n.a.

State ID 49
sos01

Scientific measurement
Calibration

SO&C_Scanning_Long_Duration

Description

ILOS

see state ID 47.
In state ID 49 the ILOS is controlled in the first 3 phases with the same strategy as in ID 47.
Phase 4 has the same features as in ID 47 with ASM tracking the Sun and ESM following the
track of the Sun with ESM basic profile 3 corrected with correction 8 whilst it scans. This phase
continues above the atmosphere until the Sun has nearly reached the upper edge of the FOV of
the limb baffle.

Scan A scan of ±0.33° of the ILOS in elevation direction is implemented during phases 1-4, when
ILOS is centred to 17.2 km or following the rising Sun. After completion of a scan the scanning
direction is inverted for the subsequent scan. Scan duration is 2s each direction. Totally 16 scans
are performed in phase 2, 2 scans in phase 3 and 47 in phase 4.

Swath n.a.
Measurement
duration

The initial phase of pointing to an altitude of 17.2 km above the location of sunrise has a duration
of 32 s. The Sun acquisition and pointing phase takes 4 s and the consecutive tracking/scanning of
the sun another 94 s. Total duration of sos01 is 130 s.

Exposure
control

The irradiation of the focal plane by the Sun is reduced by two mechanisms: An aperture stop
(prim.cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a neutral
density filter reduces the light flux (prim.cmd ND FILTER IN). The exposure parameters for
sos01 are summarised in PET table Sun.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For sos02 high rate data they are listed in integration_time table 32. A resolution of
approx. 0.02° corresponding to 1.2 km at horizontal distance resp. 0.165° (10 km) is achieved.

Pixel size n.a.

State ID 50
scs01

Calibration SO&C_Scanning (fast_sweep)

Description

ILOS

In state ID 50 the Sun is used as a calibration source i.e. the solar position shall be well above the
atmosphere. ASM and ESM are used to control the ILOS. Both mirrors shall follow the Sun track
by means of basic profile 3. Since this profile is constructed to cover sunrise around an altitude of
17.2 km (see ID 47) it must be corrected for higher Sun elevation. Correction 8 uses the angular
parameters of the Sun as they are contained in the MCMD START TIMELINE to calculate the
correction terms for the two mirrors. These parameters are valid for the start of the measurement
phase. Updates are performed with each relative profile.
In phase 1 the positions for both mirrors are calculated (correction 8) and acquired. In phase 2
both mirrors are following the corrected, propagated Sun trajectory and the ESM is in addition
performing a scan (fast_sweep - relative profile 6) over the Sun.

Scan When the centre of the ILOS is following the rising Sun, scans over the Sun in elevation direction
of approx. 2.72° (LOS) are performed. They are controlled by relative profile 6 (fast sweep),
which produces a scan of 0.125 s duration in one direction and then holds this position for another
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0.125 s. The scan speed (LOS) is 21.7°/s in the not accelerated segments of profile 6. The
direction of the scan is inverted after each scan. In total 12 scans over the Sun of the type
fast_sweep are performed during the measurement phase 2.

Swath n.a.
Measurement
duration

Total duration of scs01 is 3 s.

Exposure
control

The irradiation of the focal plane by the Sun is reduced by two mechanisms: An aperture stop
(prim.cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a neutral
density filter reduces the light flux (prim.cmd ND FILTER IN). The exposure parameters for
scs01 are summarised in PET table Sun_Fast_Sweep. They are all set to 0.125 s.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For scs01 high rate data they are listed in integration_time table 36.

Pixel size n.a.

State ID 51
sop01

Scientific measurement
Calibration

SO&C_Pointing

Description

ILOS

In state ID 51 the ILOS is directed towards the Sun during sunrise resp. the Sun whilst ascending.
To adjust the ILOS, SCIAMACHY uses for the measurement the nadir/elevation scan mirror
(ESM) and the azimuth scan mirror (ASM). State ID 51 follows a similar strategy in the lower
atmosphere as ID 47 and ID 49.
Phase 1 - start phase - with calculation/acquisition of sunrise position for ASM and 17.2 km
height for ESM, phase 2 - ESM scanning at 17.2 km and ASM following Sun track- and phase 3 -
Sun acquisition by ASM via SFS and ESM scanning - are identical to ID 47/49. In phase 4 ASM
is sun pointing via SFS and ESM has stopped scanning and acquires the sun (correction 4). In
Phase 5 ESM is now also pointing to the Sun (correction 6) as the ASM and both mirrors track
the Sun centre till above the atmosphere.

Scan A scan of ±0.33° of the ILOS in elevation direction is implemented during phases 2 and 3, when
theILOS is centred to 17.2 km scanning the rising Sun. Scan duration is 2s. After completion of a
scan the scanning direction is inverted for the subsequent scan. Totally 24 scans over the Sun are
performed during the phases 2 and 3.

Swath n.a.
Measurement
duration

The initial phase of pointing to an altitude of 17.2 km above the location of sunrise has a duration
of 36 s. The Sun acquisition and pointing phase - only via ASM - takes 12 s and the consecutive
tracking/ pointing to the Sun - now also ESM control via SFS - another 16 s. The final phase 5 -
pointing to the Sun - provides several seconds of measurement time above the atmosphere. Total
duration of sop01 is 64 s.

Exposure
control

The irradiation of the focal plane by the Sun is reduced by two mechanisms: An aperture stop
(prim.cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a neutral
density filter reduces the light flux (prim.cmd ND FILTER IN). The exposure parameters for
sop01 are summarised in PET table Sun.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For sop01 high rate data they are listed in integration_time table 32.

Pixel size n.a.

State ID 52
escd01

Calibration Sun _ESM_Diffuser_Calibration
ND-Filter OUT

ILOS

Description
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In state ID 52 no image of the Sun is projected onto the entrance slit of the spectrometer. For
calibration purposes the ESM diffuser is reflecting the sunlight into the telescope. This diffuser is
a layer deposited on the rear side of the ESM. The angle between the SCIAMACHY optical axis
and the diffuser normal shall amount to 15°  to prevent vignetting from the scanner housing while
the incident solar light has an angle of ‘reflection’ of 22.5° into the telescope.
In phase 1 the position of the ESM at 165° (backside of ESM under 15° inclination) and the
position of the ASM are calculated (basic profile 6 with azimuth correction 8 and H/W-
constellation 4) and acquired. The ESM stays in this position fixed for the duration of the state. In
the measurement phase 2 ASM follows the motion of the Sun with the corrected rate from the
START TIMELINE MCMD.
The timing of the state has to be planned in such a way, that the ascending Sun meets the
requirement of 22.5°  incidence angle at the start of the measurement phase.

Scan no scan
Swath n.a.
Measurement
duration

The measurement phase has a duration of 30s.

Exposure
control

escd01 is performed without additional reduction of the sunlight. The ND-filter is not used in
escd 01 (primitive cmd ND FILTER OUT). The exposure parameters for escd01 are summarised
in PET table Sun_ESM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For escd01 high rate data they are listed in integration_time table 40.

Pixel size n.a.

State ID 53
sscp02

Calibration Sub_Solar_Calibration_Pointing

Description

ILOS

In state ID 53 the Sun is observed at high elevation through the sub_solar port (primitive cmd
NADIR CAL WINDOW OPEN). In this configuration only the ESM can be used, therefore no
capability exists to adjust the LOS in azimuth direction towards the Sun. To provide the required
angular configuration the START TIMELINE MCMD for this state must be timed to fullfil the
fixed angular correlation of the Sun position as related to the fixed IFOV in azimuth of
SCIAMACHY in the sub_solar_window, which has a FOV of 1.72° (azimuth)* 14.78°
(elevation) In azimuth the IFOV is further reduced by the small aperture used with solar
observations (0.72°). The centerline of the aperture coincides with the centerline of the
sub_solar_window.
In phase 1 the position of the ESM is calculated and acquired within the sub_solar_window
applying correction 8 to basic profile 4 (sub_solar) for the actual position of the Sun contained in
START TIMELINE MCMD. In phase 2 the ESM waits in this position for the Sun to come fully
into the aperture. In phase 3 the ESM acquires the Sun with the SFS (correction 4) centering the
slit (0.045°) on the Sun, during phase 4 the solar disk continues moving in azimuth direction
through the aperture caused by the orbital motion. The ESM follows the solar track with
correction 9, where the calculated Sun position is propagated with corrections derived from the
SFS, whilst the Sun moves out of the aperture.

Scan no scan
Swath n.a.
Measurement
duration

The initial phase of pointing to the partially obscured sun has a duration of 7 s. The Sun
acquisition phase take 6 s and the consecutive tracking/pointing to the vanishing sun another 9 s.
Total duration of sscp02 is 22 s.

Exposure
control

The irradiation of the focal plane detectors (channels) by the Sun is reduced by two mechanisms:
an aperture stop (primitive cmd APERTURE STOP SMALL) reduces the collecting area of the
telescope and a neutral density filter reduces the light flux (primitive cmd ND FILTER IN). The
exposure parameters for sscp02 are summarised in PET table Sun.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For sscp02 low rate data they are listed in integration_time table 31.

Pixel size n.a.
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State ID 54
mos01

Calibration Moon_Scanning

Description

ILOS

In state ID 54 the moon is used as a calibration source i.e. the lunar position shall be well above
the atmosphere. ASM and ESM are used to control the ILOS. Both mirrors shall follow the track
of the moon.
In phase 1 the predicted moon position and the resulting angular positions of both mirrors are
calculated and the positions acquired. Correction 5 uses the angular data of the moon as they are
contained in the MCMD START TIMELINE  to calculate the correction terms for the two mirrors.
These terms are valid for the start of phase 2. Updates are performed with each relative profile. In
phase 2 both mirrors are acquiring the centre of the moon using the SFS with APERTURE STOP
LARGE (phase type 1 and correction 5 - readout B). In phase 3 the ASM follows the moon in
pointing mode stirred by the SFS loop and the ESM follows the track of the moon using the
updated correction terms derived from correction 9 (improved tracking using AOCS), whilst it
performs nominal scans over the moon.

Scan A scan of ±0.33° of the ILOS in elevation direction is implemented during phase 3, when ILOS is
centred to the moon and following his track. Scan duration is 2 s each direction. The scan
direction is inverted after each scan. 5 nominal scans over the moon are performed.

Swath n.a.
Measurement
duration

The acquisition/pointing phase 2 of mos01 takes 2 s. The scanning phase 3 takes 10 s. Total
duration of mos01 is 12 s.

Exposure
control

The exposure parameters for mos01 are summarised in PET table Moon.

Integration
time

For mos01 low rate data they are listed in integration_time table 47.

Pixel size n.a.

State ID 55
mop03

Scientific measurement
Calibration

MO&C_Pointing_Troposphere

Description

ILOS

In state ID 55 the moon is used to measure the atmosphere in occultation.
Contrary to ID 56 - MO&C_Pointing - the measurement starts, when the moon crosses the height
of about 5 km above the horizon. This requires exact tuning of the start of the timeline, since in
pointing mode the dimensions of the spectrometer slit determine the observed area.
In phase 1 the predicted moon position and the resulting angular position of ASM and ESM are
calculated (correction 5 of basic profile 3 resp. 14) and acquired. The timeline including mop03
starts sufficiently in time to allow the SFS to acquire the moon already well within the troposhere
at an altitude of about 5 km. In phase 2 both mirrors are acquiring the centre of the moon using
the SFS (correction 5 - readout B). With successful acquisition, the ILOS in phase 3 follows the
moon in pointing mode for 14 s. At the end of this phase the moon has reached an altitude of 17.2
km. In phase 4 the pointing to the lunar center continues up to an altitude close to the upper edge
of the TCFOV of the limb baffle. In case acquisition was not successful in the lower atmosphere,
the moon is supposed to be tracked from an altitude of 17.2 km (phase 4).

Note: the exeution of this state during SODAP proved, that this measurement scheme is not
feasible due to the atmospheric observation conditions at low altitudes. The execution of this
state is presently suspended.

Scan no scan
Swath n.a.
Measurement
duration

The acquisition/pointing phase 2 of mop03 takes 2 s. The pointing phase (phase 3) in the
troposphere and lower stratosphere takes 14s and measurements above 17.2 km last for 126 s.
Total duration is 142 s.

Exposure
control

The exposure parameters for mems01 are summarised in PET table Moon.

Integration
time

For mop03 low rate data they are listed in integration_time table 47.
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Pixel size n.a.

State ID 56
mop01

Scientific measurement
Calibration

MO&C_Pointing

Description

ILOS

In state ID 56 the moon is used to measure the atmosphere in occultation.
Contrary to ID 51 - SO&C_Pointing - the measurement starts, when the moon crosses the height
of 17.2 km above the horizon. This requires exact tuning of the start of the timeline, since in
pointing mode the dimensions of the spectrometer slit determine the observed area.
In phase 1 the predicted moon position and the resulting angular position of ASM and ESM are
calculated (correction 8 of basic profile 3 resp. 14) and acquired. The moon should have a height
of 17.2 km above the horizon. In phase 2 both mirrors are tracking the centre of the moon using
AOCS information. In phase 3 the ASM and ESM acquire the moon with the SFS (correction 5 -
readout B). This occurs at an altitude of about 70 km. Phase 4 follows the moon up to the top of
the atmosphere, now with both the pointing ASM and the ESM being controlled via the SFS
(correction 7).

Scan no scan
Swath n.a.
Measurement
duration

The duration of the initial pointing phase (phase 2) without SFS control amounts to 16 s. The
acquisition/pointing phase 3 of mop01 takes 2 s. The tracking phase 4 takes 22 s. Total duration
of mop01 is 40 s.

Exposure
control

The exposure parameters for mop01 are summarised in PET table Moon.

Integration
time

For mop01 low rate data they are listed in integration_time table 47.

Pixel size n.a.

State ID 57
mop02

Scientific measurement
Calibration

Moon_Pointing_Long-Duration

Description

ILOS
In state ID 57 the moon is used to measure the atmosphere in occultation and to get, in addition,
calibration measurements above the atmosphere.
The strategy is a copy of state ID 56 but the moon pointing phase 4 is extended until the moon
nearly reaches the upper edge of the TCFOV of the limb baffle.

Scan no scan
Swath n.a.
Measurement
duration

The duration of the initial pointing phase (phase 2) without SFS control amounts to 16 s. The
acquisition/pointing phase 3 of mop01 takes 2 s. The tracking phase 4 takes 110 s. Total duration
of mop02 is 128 s.

Exposure
control

The exposure parameters for mop02 are summarised in PET table Moon.

Integration
time

For mop02 low rate data they are listed in integration_time table 47.

Pixel size n.a.

State ID 58
sscp01

Calibration Sub_Solar_Calibration_Pointing/
Scanning

ILOS

Description
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In state ID 58 the Sun is observed at high elevation similar to state ID 53.
In phase 1 the position of the ESM in the sub_solar_window is calculated with basic profile 4
applying correction 8 for the actual position of the Sun contained in START TIMELINE MCMD
and acquired. In phase 2 the ESM follows the propagated track of the Sun waiting for her to come
fully into the aperture due to the orbital motion. In phase 3 the ESM acquires the Sun with the
SFS (correction 4) centring the slit (0.045°) on the Sun and during this phase the solar disk moves
in azimuth direction through the aperture caused by the orbital motion while being tracked by the
ESM via SFS. In phase 4 the ESM performs 2 nominal scans over the Sun (relative profile 4)
while the centre of the scan is maintained on the middle of the Sun using correction 9, where the
calculated Sun position is propagated with the corrections derived from the SFS. In phase 5 the
Sun moves out of the aperture being tracked with the now standing still ESM (correction 9).

Scan A scan of ±0.33° of the ILOS in elevation direction centred on the Sun is implemented during
phase 4. Scan duration is 2 s. Two nominal scans are performed.

Swath n.a.
Measurement
duration

The initial phase of pointing to the partially obscured sun has a duration of 7 s. The Sun
acquisition and pointing phase takes 2 s, the scan phase 5 takes 4 s and the consecutive
tracking/pointing to the vanishing Sun another 9 s. Total duration of sscp01 is 22 s.

Exposure
control

The irradiation of the focal plane detectors (channels) by the Sun is reduced by two mechanisms:
An aperture stop (primitive cmd APERTURE STOP SMALL) reduces the collecting area of the
telescope and a neutral density filter reduces the light flux (primitive cmd ND FILTER IN). The
exposure parameters for sscp01 are summarised in PET table Sun.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For sscp01 low rate data they are listed in integration_time table 31.

Pixel size n.a.

State ID 59
lsc01

Calibration Spectral_Lamp_Calibration

Description

ILOS

In state ID 59 SCIAMACHY´s spectral lamp is used as a spectral line source for wavelength
calibration. The ESM is used to project the spectral light into the telescope.
In phase 1 the SLS position of the ESM (9.768°) is acquired and in measurement phase 2 the
ESM points to the SLS (basic scan profile 10).
In this state a longer duration for cooldown is required.

Scan no scan
Swath n.a.
Measurement
duration

Measurement duration of lsc01 is 12 s.

Exposure
control

The exposure parameters for lsc01 are summarised in PET table SLS.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For lsc01 low rate data they are listed in integration_time table 53.

Pixel size n.a.

State ID 60
sscs01

Calibration Sub_Solar_Calibration_Scanning
(fast_sweep)

Description

ILOS

In state ID 60 the Sun is observed at high elevation similar to state ID 53.
In phase 1 the ESM is positioned with basic profile 4 in the sub_solar_window applying
correction 8 for the actual position of the Sun contained in START TIMELINE MCMD. In phase 2
the basic position of the ESM follows the propagated track of the Sun centre (correction 8) and
performs additionally fast_sweeps over the Sun, which moves through the aperture in azimuth
direction caused by the orbital motion.

Scan When the centre of the ILOS is following in elevation direction the Sun, scans over the Sun in
elevation direction of ca. 2.72° are performed. They are controlled by relative profile 6
(fast_sweep), which produces a scan of 0.125 s duration in one direction and then holds this
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proition for amother 0.125s. The scan speed (LOS) is 21.7°/s in the not accelerated segments of
profile 6. The direction of the scan is inverted after each scan. Totally 88 scans over the Sun of
the type fast_sweep are performed during the measurement phase.

Swath n.a.
Measurement
duration

The measurement phase (scanning fast_sweep of the part time obscured Sun) has a duration of 22
s.

Exposure
control

The irradiation of the focal plane detectors (channels) by the sun is reduced by two mechanisms:
An aperture stop (primitive cmd APERTURE STOP SMALL) reduces the collecting area of the
telescope and a neutral density filter reduces the light flux (primitive cmd ND FILTER IN). The
exposure parameters for sscs01 are summarised in PET table Sun_Fast_Sweep. The effective
exposure of all pixels to the Sun is 31.25 msec, since due to the fast_ sweep motion of the ILOS
the IFOV scans over the complete Sun within this time.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For sscs01 low rate data they are listed in integration_time table 35.

Pixel size n.a.

State ID 61
lwc01

Calibration White_Lamp_Calibration

Description

ILOS

In state ID 61 SCIAMACHY&acute;s white lamp is used as a light source for radiometric
calibration. The ESM is used to project the white light into the telescope.
In phase 1 the WLS position of the ESM (10.523°) is acquired and in measurement phase 2 the
ESM points to the WLS (basic scan profile 12).
In this state a longer duration for cooldown is required.

Scan no scan
Swath n.a.
Measurement
duration

Measurement duration of lwc01 is 12 s.

Exposure
control

The exposure parameters for lwc01 are summarised in PET table WLS.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For lwc01 low rate data they are listed in integration_time table 55.

Pixel size n.a.

State ID 62
escd02

Calibration Sun _Diffuser_Calibration
ND-Filter IN

Description

ILOS

see state ID 52
The ESM diffuser position is at 165° (backside of ESM under 15° inclination), the ASM is
following the motion of the Sun.
The timing of the state has to be planned in such a way, that the ascending Sun meets the
requirement of 22.5°  incidence angle at the start of the measurement phase. .

Scan no scan
Swath n.a.
Measurement
duration

The measurement phase has a duration of 30 s.

Exposure
control

escd02 is performed with additional reduction of the sun light compared to ID 52. The ND-filter
is used in escd02 (primitive cmd ND FILTER IN ). The exposure parameters for escd02 are
summarised in PET table Sun_ESM_diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For escd02 high rate data they are listed in integration_time table 40.

Pixel size n.a.
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State ID 63
dcc02

Calibration Dark-Current_Calibration

Description
ILOS see state ID 08

ILOS pointing in flight direction to 250 km altitude above horizon
Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is set to 30 s.

Exposure
control

The exposure parameters for dcc02 are summarized in PET table  Dark_Current_2.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For dcc02 low rate data they are listed in integration_time table 49.

Pixel size n.a.

State ID 64
nmep01

Calibration Sun_Nadir/Elevation_Mirror
Calibration_Pointing

Description

ILOS

In state ID 64 the Sun is used as calibration source. ID 64 uses the extra_mirror for a second
reflection of the ESM (H/W-constellation 5). The correction algorithms used take account of the
doubled mirror deflection. Basic profile 8 used for ESM and ASM also accounts for the
extra_mirror.
In phase 1 the calculation of the predicted Sun position and the resulting angular positions by
both mirrors are performed. Correction 4 uses the angular data of the Sun as they are contained in
the MCMD START TIMELINE  to calculate the correction terms for the twomirrors. These terms
are valid for the start of phase 2. The positions are acquired by ASM and ESM. In phase 2 both
mirrors are acquiring the centre of the Sun using the SFS (phase type 1 and correction 4 - readout
A). In phase 3 the ILOS is following the Sun in pointing mode stirred by the SFS loop.

Scan no scan
Swath n.a.
Measurement
duration

The pointing phases 2 plus 3 of nmep01 take 4 s.

Exposure
control

The irradiation of the focal plane by the sun is reduced by two mechanisms: An aperture stop
(primitive cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a
neutral density filter reduces the light flux (primitive cmd ND FILTER IN ). The exposure
parameters for nmep01 are summarised in PET table Sun.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For nmep01 high rate data they are listed in integration_time table 32.

Pixel size n.a.

State ID 65
adc01

Calibration ADC_Calibration & Scanner Maintenance

Description

ILOS

In State ID 65 the Analogue Digital Converter is calibrated. At the same time the maintenance of
the scanners is performed, which require one full revolution of each scanner per orbit to ensure
full performance. To synchronise source sequence counter measurement data packets are
produced. This is no scientific measurement state but a maintenance state, which is executed each
orbit in nominal operations conditions.

Scan Scanner motions (ASM & ESM) for one full revolution within the state duration are
implemented.

Swath n.a.
Measurement
duration

The duration of the measurement is set to 20 s.

Exposure
control

The exposure parameters for adc01 are summarized in PET table  ADC_Cal.
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Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For adc01 low rate data they are listed in integration_time table 43.

Pixel size n.a.

State ID 66
nmes02

Calibration Sun_Nadir/Elevation_Mirror
Calibration_Scanning

Description

ILOS

In state ID 66 the Sun is used as calibration source. It uses the same constellation as ID 64, but
scans the Sun via the double reflection from the ESM by means of the extra_mirror.
In phase 1 the calculation of the predicted Sun position and the resulting angular positions of both
mirrors are performed. Correction 4 uses the angular data of the Sun as they are contained in the
MCMD START TIMELINE to calculate the correction terms for the two mirrors. These terms are
valid for the start of phase 2. The positions are acquired by the ASM and ESM. In phase 2 both
mirrors are acquiring the centre of the Sun using the SFS (phase type 1 and correction 4 - readout
A). In phase 3 the ASM is following the Sun in pointing mode stirred by the SFS loop and the
ESM performs nominal scans over the Sun following her track using correction 9 (SFS-corrected
propagated Sun positions).

Scan In phase 3 the nominal_scan of ±0.33° of the ILOS in elevation direction centred on the Sun is
implemented. Because of the double reflection off the ESM, its angular motion is halved as
compared to the standard nominal_scan. Scan duration is 2 s. The scanning direction is inverted
for each subsequent scan. In total 5 scans are performed.

Swath n.a.
Measurement
duration

The pointing phase 2 of nmes02 takes 1 s and the scanning phase 3 takes 10 s. Total duration is
11 s.

Exposure
control

The irradiation of the focal plane by the sun is reduced by two mechanisms: An aperture stop
(prim.cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a neutral
density filter reduces the light flux (primitive cmd ND FILTER IN). The exposure parameters for
nmes02 are summarised in PET table Sun.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For nmes02 high rate data they are listed in integration_time table 32.

Pixel size n.a.

State ID 67
dcc03

Calibration Dark-Current_Calibration

Description
ILOS see state ID 08

ILOS pointing in flight direction to 250 km altitude above horizon.
Scan no scan
Swath n.a.
Measurement
duration

The duration of the measurement is set to 80 s.

Exposure
control

The exposure parameters for dcc03 are summarized in PET table  Dark_Current_3.

Integration
time

The individual integration times are set by the exposure control (exposure time* co-adding
factor). For dcc03 low rate data they are listed in integration_time table 50.

Pixel size n.a.

State ID 68
nmes01

Calibration Sun_Nadir/Elevation_Mirror
Calibration_Scanning (fast_sweep)

ILOS

Description
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In state ID 68 the Sun is used as calibration source. It uses the same constellation as ID 64 and ID
66, but the scan of the Sun via the extra_mirror is of the type fast_sweep.
In phase 1 the calculation of the predicted Sun position and the resulting angular positions of both
mirrors are performed. Correction 8 uses the angular data of the Sun as they are contained in the
MCMD START TIMELINE to calculate the correction terms for the two mirrors. These terms are
valid for the start of phase 2. The positions are acquired by the ASM and ESM. In phase 2 the
ASM follows the propagated track of the Sun. The same does the ESM and performs additionally
the fast_sweeps over the solar disk whilst it follows the Sun centre.

Scan In phase 2 scans of the type fast_sweep over the sun of ca. 2.72° are performed. They are
controlled by relative profile 6 (fast_sweep), which produces a scan of 0.125 s duration in one
direction and then holds this position for another 0.125s. The scan speed (LOS) is 21.7°/s in the
not accelerated segments of profile 6. The direction of the scan is inverted after each scan.
Because of the double reflection off the ESM its angular motion of the mirror is halved as
compared to the standard fast_sweep. In total 12 scans are performed.

Swath n.a.
Measurement
duration

The scanning phase 2 takes 3 s.

Exposure
control

The irradiation of the focal plate by the sun is reduced by two mechanisms: An aperture stop
(primitive cmd APERTURE STOP SMALL) reduces the collecting area of the telescope and a
neutral density filter reduces the light flux (primitive cmd ND FILTER IN ). The exposure
parameters for nmes01 are summarised in PET table Sun_Fast_Sweep. The effective exposure of
all pixels to the Sun is 31.25 msec, since due to the fast_ sweep motion of the ILOS the IFOV
scans over the complete Sun within this time.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For nmes01 high rate data they are listed in integration_time table 36.

Pixel size n.a.

State ID 69
lsd01

Calibration Spectral_Lamp_Diffuser_Monitoring

Description

ILOS

In state ID 69 SCIAMACHY´s spectral lamp is used as a spectral line source to calibrate the
spectral characteristics of SCIAMACHY´s ESM diffuser. The diffuser is deposited on the
backside of the ESM.
In phase 1 the position of the ESM (190.2°) is acquired and in measurement phase 2 the ESM
diffuser normal points to a direction between SLS and WLS (basic scan profile 11).
In this state a longer duration for cooldown is required.

Scan no scan
Swath n.a.
Measurement
duration

Measurement duration of lsd01 is 80 s.

Exposure
control

The exposure parameters for lsd01 are summarised in PET table SLS_Diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For lsd01 low rate data they are listed in integration_time table 57..

Pixel size n.a.

State ID 70
lwd01

Calibration White_Lamp_Diffuser_Monitoring

Description

ILOS

In state ID 70 SCIAMACHY ´s white lamp is used as a light source to calibrate the radiometric
characteristics of SCIAMACHY ´s ESM diffuser. The diffuser is deposited on the backside of the
ESM.
In phase 1 the position of the ESM (190.2°) is acquired and in measurement phase 2 the ESM
diffuser normal points to a direction between SLS and WLS (basic scan profile 11).
In this state a longer duration for cooldown is required.
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Scan no scan
Swath n.a.
Measurement
duration

Measurement duration of lwd01 is 80 s.

Exposure
control

The exposure parameters for lwd01 are summarised in PET table WLS_Diffuser.

Integration
time

The individual integration times are set by the exposure control (exposure time* coadding factor).
For lwd01 low rate data they are listed in integration_time table 59.

Pixel size n.a.


