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1 Introduction 

1.1 Scope of Document 

This document gives an overview of the straylight test performed in the frame of the Herschel PLM 
STM2 programme and provides an assessment on the straylight test results. The annex contains the 
red-marked step-by-step procedure (as-run).  

The SPIRE measurement data analysis (post processing) is presented in the RAL report RD 05. 

The straylight prediction is described in AD 02. 

 

1.2 Test Objectives 

The objectives of the STM2 straylight test were to  

• Measure the on-ground straylight seen by SPIRE CQM (after the hardware modifications as 
consequence of NC 1675) in order to ensure that the on-ground straylight is low enough to 
allow proper functional testing of the instruments on satellite level.  

• Assess the straylight path through the LO windows and HIFI FPU on SPIRE. 

• Correlate the straylight mathematical model with the test data, as far as possible having in 
mind that a correlation is only possible in a very limited way (in particular in view of the 
extrapolation to in-flight conditions) since the vast majority of the calculated in-flight straylight 
is coming from outside the cryostat (from the hexapod, etc.) and cannot be simulated at all 
during on-ground testing. 
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2 Documents/Drawings 

2.1 Applicable Documents 

The following documents are applicable to this procedure: 

 

AD 01 HP-2-ASED-TP-0110 STM2 Test Procedure Issue 1 

AD 02 HP-2-ASED-AN-0022 Simulation of STM2 Straylight Draft available, 
compilation of issue 1 in 
progress 

AD 03 SPIRE-RAL-NOT-002743 Test on Heating of LOU Windows by 
STM-2 Straylight Source 

Issue 1 

AD 04 HP-2-ASED-MN-1279 PTR for STM2 Straylight Test  

AD 05 HP-2-ASED-AN-0020 Explanations for excess EQM 
straylight 

Issue 1 

AD 06 HP-2-ASED-TN-0023 Herschel Straylight Calculation 
Results 

Issue 4 

 

2.2 Reference Documents 

In this section all documents which are referenced in this report are listed. 

 

RD 01 SPIRE-RAL-REP-002741 SPIRE bench test report Issue 1 

RD 02 HP-2-ASED-SD-0126 Mating of SPIRE WU Issue 1 

RD 03 SPIRE-RAL-REP-002744 SPIRE SFT cold report Issue 1 

RD 04 SPIRE-RAL-NOT-002743 Window heating report Issue 1 

RD 05 SPIRE-RAL-REP-002799 Report on analysis of STM-2 straylight 
testing 

Issue 1 
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3 Test Overview 

The STM2 Straylight test has been performed at ESTEC facilities (clean room Fj 008) from 19.10.2006 
until 20.10.2006. 

The applied principle test set-up is shown in Figure 3-1. 
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Figure 3-1: Principle Test Set-up for Herschel STM2 Straylight Test 

The test flow was as follows: 

 

Test Day 1 (19.10.2006) 

1. Thermal shield and cryocover flushed from Dewars. 

2. Photoconductor read-out equipment installation (photoconductor did not work). 

3. Blackbody source incl. filter and shutter installation (positioned in front of windows). 

4. SPIRE cooler recycle, SPIRE in operation mode. 

5. Measurements during illumination of band 3 LO window with blackbody source from 3 different 
positions (each with closed and open heat shield). 

6. Measurements with band 3 LO window light tight taped with closed and open heat shield. 

7. Measurements during illumination of left alignment window with blackbody source at different 
shutter frequencies. 
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8. Measurements during illumination of right alignment window with blackbody source at different
shutter frequencies. 

 

10. opped. 

 t 80 K. 

m HTT 

ght. 

 

Tes

9. Load curve measurements with both, thermal shields and cryocover cold. 

Cryocover flushing st

11. Load curve measurements with thermal shields cold and cryocover at abou

12. Flushing of thermal shields fro

13. Automatic SPIRE measurements during cryocover mirror temperature increase during ni

t Day 2 (20.10.2006)  

1. Load curve measurements with increased thermal shields temperatures (TS2 = 75 K) and 
t 200 K (SPIRE cooler still working). 

3. 

emperatures (TS2 = 79 K) and 
 K. 

 

cryocover at abou

2. Thermal shield and cryocover flushed from Dewars again. 

SPIRE cooler recycle. 

4. Load curve measurements with increased thermal shields t
cryocover at about 13.5

5. End of straylight test. 
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4 Procedure Variations 

The principle test flow was not changed. 

However, some changes as regards test preparation and finalisation were necessary, since the SPIRE 
PLM level EMC test has been conducted directly prior to the straylight test and continued immediately 
after it. 

The illumination through the windows has been done as planned, but no tilting of the hot blackbody 
source was possible. Instead, for angular illumination the hot blackbody source has been horizontally 
shifted wrt. the optical axis of the band 3 LO window. An additional test has been done with the band 3 
LO window being covered by aluminium tape (sensitivity measurements). 
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5 Non-conformances 

The following anomalies have been detected during the test: 

• Photoconductor does not provide meaningful signals. Either the detector is faulty or is to cold. 
All read out equipment and connections are ok. 

The photoconductor was intended to be used as "coarse indicator" in case of anomalous SPIRE 
measurement behaviour. This was not the case. The loss of the photoconductor did not affect the test 
objectives. No NCR was raised. 
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6 Test Summary 

The tests can be divided into two types: 

• Static tests 

• External illumination tests with chopped hot blackbody source 

The tables below provide an overview on the measurements taken. 

The quoted temperature data have been taken from the CCS records made during the test (see as-run 
procedure in the annex of this document). It is noted that the cryocover mirror temperature has been 
measured with a PT1000 device which could be characterised only down to 11 K. This means that for 
those test cases where 11 K was indicated the real temperature was most probably at about 5 K due 
to the existing high helium flow at those cases. 

The predicted straylight values are based on an updated mathematical model which includes the 
polished cryocover mirror and the modified TS 1/2 LOU baffles (see AD 02). For the external 
illumination test predictions (with chopped hot blackbody source) a dedicated ASAP script has been 
developed (see AD 02). 

The measured straylight data have been taken from the RAL report RD 05. 

 

6.1 Static Tests 

 

Id Cryo-
cover 
Mirror 
Temp. 

TS 2 
Temp. 

Predicted 
straylight 

Measured 
straylight 

Remarks 

1 11 K 40 K 2.6 % ST < 2x10-14 W or 
< 0.4 % ST 

AD 01, § 7.3.2, step 1; 
OBS Id: B0000092 

2 11 K 38 K 2.5 % ST < 2x10-14 W or 
< 0.4 % ST 

AD 01, § 7.3.3, step 28; 
OBS Id: B00000AD 

3 86 K 38 K 7.7 % ST 3.5-5 % ST AD 01, § 7.4.1, step 4; 
OBS Id: B00000B4 

4 199 K 75 K 23.5 % ST 18-20 % ST AD 01, § 7.5.1, step 0b; 
OBS Id: B00000BF 

5 13 K 80 K 5.5 % ST 6-8 % ST AD 01, § 7.3.3, step 28; 
OBS Id: B00000C8 

Table 6-1: Static Tests 

The SPIRE measurements reveal no detectable signal for case 1 and 2 where the cryocover is at 
11 K. For case 3 and 4 the measurements indicate a high increase of the straylight when the 
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cryocover mirror temperature is increased. This shows that the straylight is strongly correlated to the 
cryocover mirror temperature. For case 5 the measured straylight is relatively high although the 
cryocover mirror temperature was back again at 13 K which indicates that the straylight is also strongly 
correlated to the TS 2 temperature. These observations are compatible with the predictions.  

For case 1 and 2 with cold cryocover mirror and cold TS 2 no straylight signal above the detection 
level was observed. The detection level is defined in the RAL report RD 05 to be about 2x10-14 W. This 
corresponds to about 0.4 % ST (standard telescope) based on the assumption made in RD 05 that the 
in band power from the ST is 5.1x10-12 W (per pixel). As regards the CVV internal straylight the case 1 
and 2 configuration can be considered as the most "flight representative" one of all test cases: in-flight 
there is no straylight from the cryocover mirror because it is open; in-flight the TS 2 temperature is 
about 45 K. This leads to the conclusion that the CVV internal straylight does not play a noteworthy 
role in-flight. 

Case 3, 4 and 5 with warm cryocover mirror and/or warm TS 2 reveal straylight measurements 
between 3.5 % and 20 % of ST. However, these cases represent neither typical in-flight conditions, 
nor typical on-ground test conditions where the temperatures can be adjusted as for case 1 and 2; with 
the exception of the TB/TV test with the cryostat inside the LSS where the cryocover mirror 
temperature will be at about 100 K and the TS 2 temperature at about 60 K. The cases 3, 4 and 5 
have been mainly introduced for confidence reasons. 

In general, the measurements fit reasonably well to the test predictions except for case 1 and 2 (ratio 
measured/predicted straylight for case 1: 0.16,  case 2: 0.17, case 3: 0.6, case 4: 0.8 and case 5: 1.3). 
For case 1 and 2 the measured straylight was by a factor of about 5 lower than predicted. This might 
be explained by a higher than predicted off-axis attenuation of the SPIRE entrance baffle 
(conservative SPIRE modelling). The slight underestimation for case 5 might be explained by the rapid 
cryocover mirror cool down after case 4 so that not all areas around the cryocover mirror had already 
stabilised to the low temperature. Based on that, the straylight mathematical model can be considered 
as sufficiently accurate having in mind that straylight predictions imply high inherent uncertainties due 
to necessary simplifications of the ASAP calculations in order to limit the computing time to reasonable 
values (few days per run). Uncertainties of factor 2 to 3 are considered as "normal" for such 
complicated optical systems. 
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to be clarified by RAL. For the following evaluations it is assumed that detection level is actually lower 
than reported (typo). 

The case 1 measurement with the hot blackbody source (1200 °C) in front of the LO window reveals a 
straylight increase of about 1x10-3 % ST (from non-illuminated to illuminated). The predicted straylight 
increase for this case was 0.07x10-3 % ST which is a factor of about 13 lower than the measured 
straylight. The explanation for this underestimate is most probably the existing HIFI FPU straylight 
model which obviously is not accurate enough. Due to the successive cavities inside the HIFI FPU 
along the LO path even small errors due to simplifications in the model are multiplied and can lead to 
such offsets. However, based on the fact that the measured effect of the blackbody source illumination 
is negligible further investigations of this topic are considered to be of no added value (would require 
the delivery of a more precise HIFI FPU straylight model from SRON).   

For case 2 with the hot blackbody source 15 mm off-axis the measured straylight increase was lower 
than for case 1 with the source in front; for case 3 with the source 30 mm off-axis a straylight impact 
could not be detected at all (off-axes attenuation). Also the illumination of the alignment windows did 
not lead to any measurable straylight increase. For these cases no predictions were calculated due to 
the negligible effects. 

Case 4 was to prove that the aluminium tapes in front of the windows ensure proper blockage of the 
illumination (all windows except for band 3 and the alignment windows were taped during the tests). 
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7 Conclusion 

The STM2 straylight test objectives have been fully met. Sufficient SPIRE measurements could be 
taken for various cryostat temperature conditions and LO window illuminations with the hot blackbody 
source. 

The evaluation of the test results leads to the following conclusions 

• CVV internal straylight with cold cryocover mirror and in-flight like TS 2 temperature was not 
detectable by SPIRE. This confirms that the (internal) CVV design is fully adequate as regards 
straylight. Note: straylight from CVV external elements (hexapod, etc.) cannot be verified by 
on-ground testing but have been calculated (see AD 06). 

• Straylight propagation from the LO windows through the HIFI FPU on SPIRE is negligible: The 
measured straylight increase caused by the 1200 °C hot blackbody in front of LO window is 
1x10-3 % ST (standard telescope). Note: the in-flight LOU temperature is about 120 K. The 
predicted straylight increase was by a factor of 13 lower which is considered to be due to 
simplifications within the HIFI FPU straylight model. 

• SPIRE measurements fit reasonably well to the predictions. This confirms that the straylight 
mathematical model is sufficiently accurate. 

• Straylight exceeding observed at EQM (NCR 1675) are confirmed to be due to the identified 
as-built errors (cryocover mirror surface property, SPIRE entrance baffle coating) as described 
in AD 05. With the accordingly modified hardware (polished cryocover mirror, black coated 
SPIRE entrance baffle) the measured straylight is now 2 orders of magnitudes lower than for 
EQM and fully acceptable for RAL (see RD 05). Straylight spots have not been observed in 
the STM 2 straylight test. 

• In-flight straylight predictions remain valid. The implemented hardware modifications 
(cryocover mirror, TS 1 baffle) do not affect the in-flight predictions: cryocover mirror is open; 
absolute effect of the new TS 1 baffle is negligible since straylight through LO path is 
negligible. 

The following items might need further clarification: 

• For case 1 and 2 (cold cryocover mirror and cold TS 2 baffle) the straylight was below the 
detection level whilst the prediction revealed a 5 times higher level. 

• Detection level for chopped cases is reported to be higher than the measured values. 

The RAL report RD 05 identifies several points to be further evaluated at RAL and announces an 
update of the report. The update shall take into account also the above mentioned items. 
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1 Introduction 

1.1 Scope of Document 

This document specifies the straylight test to be performed in the frame of the Herschel PLM STM2 
programme. It defines the test configuration and provides the step-by-step procedure of the activities 
to be carried out. This comprises the cryostat operation as well as the SPIRE operation, both being 
linked. 

The step-by-step procedure calls up SPIRE procedures for test steps related to the SPIRE operation.  

 

1.2 Test Rational and Test Objective 

In the frame of the HPLM EQM tests higher than predicted background radiation was measured by 
PACS and also by SPIRE (see HP-2-ASED-NC-1675). 

Subsequent investigations revealed that several inconsistencies existed between the actual hardware 
as-built status and the as-built status assumed in the straylight mathematical model which was used 
for the EQM test predictions. The major differences which have been identified are: 

• Actual SPIRE FPU CQM entrance baffle was metallic; the model assumed black coating as is 
the case for PFM. 

• Actual cryocover mirror BRDF (Bidirectional Reflectance Distribution Function) was much 
higher than assumed in the model. 

The accordingly corrected straylight mathematical model finally shows good compliance to the EQM 
test results (see RD 01 and RD 02). The observed excessive EQM straylight is considered 
understood. 

In order to get further confidence ASED have been requested by ESA/AAS-F to perform a straylight 
test within the Herschel STM2 programme. 

The following major straylight relevant hardware modifications have been implemented with respect to 
the EQM programme: 

• SPIRE FPU EQM entrance baffle black coated in order to get more flight representative 
straylight conditions at this important area. 

• Cryocover mirror polished in order to minimise the on-ground straylight within the instruments 
field of view. 

• LOU baffle modified / extended in order to attenuate potential straylight through LO windows 
and the HIFI FPU. 

The applicable instrument configuration is as follows: 

• SPIRE CQM is the only active instrument (i. e. is the "straylight sensor"). SPIRE will be 
operated in photometry mode only (spectrometry mode is not available at CQM). 
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• HIFI FPU CQM is used as straylight dummy. It represents the band 3 straylight path from the 
LO windows through the FPU on the FPU M3 into the cryostat instruments compartment. The 
other six bands are optically blocked (taped) since not flight representative. 

• PACS FPU MTD remains installed since the PACS CQM instrument is no more available. 

• A photoconductor has been installed on one of the SPIRE L0 thermal links. This 
photoconductor is not mathematically modelled. Its measurements will only be used for 
qualitative purposes and in case the SPIRE instrument fails. 

The defined objective of the STM2 straylight test is to  

• Measure the on-ground straylight seen by SPIRE CQM after the hardware modifications 
(which should now be similar to the expected on-ground straylight for SPIRE PFM). 

• Assess straylight path through the LO windows and HIFI FPU on SPIRE after 
implementation/modification of LOU baffles. 

• Correlate the straylight mathematical model with the test data, as far as possible. 

For these objectives the following notes and limitations should be taken into account: 

• Straylight requirements exist for in-flight operation only. However, it has to be ensured that on-
ground straylight is low enough to allow proper functional testing of the instruments. This was 
the case for EQM. 

• The correlation of the mathematical model with the test data is only possible in a very limited 
way (in particular in view of the extrapolation to operational conditions) since 

o The vast majority of the calculated straylight is coming from outside the cryostat (from 
the hexapod, etc.) and cannot be simulated at all during on-ground testing. 

o At EQM the high cryocover mirror BRDF was driving the PACS straylight but had only 
very little impact on the SPIRE straylight; since PACS is not available for this test a 
correlation of that aspect is very difficult. 

o The SPIRE straylight measurements can hardly distinguish between straylight 
reflected back from the cryocover mirror and straylight from elsewhere in the cryostat. 
The straylight reflected back from the cryocover mirror is practically no more present 
during in-flight operation.  

• On EQM the impact of the straylight through the LO windows was mainly on PACS via the 
cryocover mirror (due to its high BRDF). Since PACS is not available for this test a correlation 
is difficult. 

For the STM2 straylight test three test blocks have been defined: 

Background radiation measurements by SPIRE 

• During illumination through band 3 LO window and alignment windows with a high 
temperature blackbody source. 

• At different cryocover mirror temperatures.  

• At different thermal shield temperatures. 
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2 Documents/Drawings 

2.1 Applicable Documents 

The following documents are applicable to this procedure: 

 

AD 01 HP-2-ASED-PL-0007 Herschel PA Plan Issue 2.1 

AD 02 HP-2-ASED-PL-0023 Herschel Contamination Control Plan Issue 2 

AD 03 HP-2-ASED-PR-0001 Documentation Identification 
Procedure and Documentation 
Management 

Issue 3 

    

 

2.2 Reference Documents 

In this section all documents which are referenced and/or called up in this procedure are listed. 

 

RD 01 HP-2-ASED-AN-0020 Explanation for Excessive EQM 
Straylight 

Issue 2 

RD 02 HP-2-ASED-TN-0139 Description of ASAP file 
H_iss4_2006_06.inr 

Issue 2 

RD 03 SPIRE-RAL-NOT-002028 Making SPIRE ESD Safe Issue 2, 

RD 04 HP-2-ASED-TP-0106 Herschel FM Cover Flushing 
Technical Operations Procedure 

Issue 1 

RD 05 TBD SPIRE WU Bench Test  

RD 06 TBD SPIRE Straylight Test Procedure  
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3 Test Configuration 

3.1 Principle Test Set-up 

The principle HPLM STM2 test set-up is shown in Figure 3-1. 

 

SPIRE 

FPU 

SPIRE  WUs 

on Dummy 

Panel 

IEGSE + 

CDMS 

Simulator 

Cryo SCOE 

Hot Black 

Body Source 

+ Shutter 

HIFI 

FPU 

Dewar for  

Cryocover 

Cooling 

PLM Power 

SCOE 

Photocond. 

Read Out 

Equipment 

Photo 

cond. Dewar for  

OBA and TS 

Cooling 

 

Figure 3-1: Principle Test Set-up for Herschel STM2 Straylight Test 

The PLM is installed on the MTP. The SVM is not connected. Instead, appropriate adapters 
(TTAP/IAD) are mounted, one of them carrying the SVM connector brackets (see Figure 3-3). The 
cryostat is tilted to >23 deg in +y-direction in order to allow SPIRE cooler recycling. 

The cryostat is controlled by the Cryo SCOE. During the straylight test the HTT is filled with He II to a 
level >80% and is closed (valves V102 and V104 closed). The HTT provides the L0 interfaces. In 
consequence of NCR HP-2-ASED NC-2590 the HOT is evacuated and also closed (valves V105, 
V701 and V702 closed). Instead, the He flow to cool the L1, L2 and L3 interfaces and thermal shields 
is provided by an external Dewar which is connected to the safety line. The He flow can be adjusted 
with valves at the Dewar.  

Figure 3-2 shows the He flow scheme of the cryostat PFM applicable for this test. 
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Figure 3-2: He Flow Scheme during Straylight Test (HTT closed) 

The cryocover mirror is cooled by He flushing from an external Dewar. The cryocover mirror 
temperature is controlled by adjusting the He flow with valves at the Dewar and the transfer line. 

The optical bench is equipped with the SPIRE FPU CQM being the only operated instrument, the HIFI 
FPU CQM used as not operated straylight dummy and the PACS FPU MTD. 

The SPIRE WUs and WIH are mounted on a special dummy panel which is fixed to the adapter which 
carries the SVM connector brackets (TTAP). The electrical connection of the SPIRE WUs to the 
SPIRE FPU is accomplished using the SVM SIH EQM which is connected to the SVM connector 
brackets. From there up to the SPIRE FPU the CVV ext. and int. SIH PFM is used. 

SPIRE is operated from the SPIRE IEGSE via the SPIRE CDMS simulator. For the straylight 
measurements SPIRE is switched in the photometry mode. The SPIRE operation is based on the 
existing and validated ILT test procedures. 

SPIRE is powered by the PLM Power SCOE being operated in local mode. 

No connection between the Cryo SCOE, PLM Power SCOE and the IEGSE is planned. The cryostat 
data are displayed on a monitor in real time and are recorded. The IEGSE is connected to an external 
network.  
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In addition a photoconductor is mounted on the SPIRE FPU L0 strap and connected with existing 
SPIRE SIH lines. The photoconductor is supplied and monitored by specific read-out equipment which 
is connected to the warm end of the SPIRE SIH. 

A blackbody source plus filter and chopper is positioned in front of the band 3 LO window and the 
alignment windows in order to allow specific straylight stimulation via the LO windows. The detailed 
blackbody source set-up still TBD. The chopper is operated off-line (no phasing with the instrument 
measurements).  
 

3.2 HPLM Configuration 

Figure 3-3 shows the HPLM configuration. 
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Figure 3-3: PLM Configuration for Herschel STM2 Straylight Test (Dummy Panel with SPIRE Warm 
Units not indicated) 

The following major straylight related hardware modifications with respect to the cryostat STM have 
been implemented for STM2: 

• OBA and instrument shield cut-outs closed/taped (as far as possible). 

• Cryocover mirror polished. 

• LOU TS1 baffle introduced. 

• LOU TS2 baffle modified with vanes. 

• HIFI FPU/instrument shield baffle labyrinth black anodised. 

The as-built status of the instruments is shown in Table 3-1: 

 

CI Number Description Built Status 

153 100 HIFI instrument (FPU only) Downgraded CQM 

153 200 SPIRE Instrument FPU CQM; DRCU QM2, DPU 
CFM2, WIH QM 

142 513 PACS instrument (FPU only) MTD 
 

Table 3-1: As-built Status of Instruments 

SPIRE consists of 

• FPU (incl. JFETs) CQM with entrance baffle black coated.  

• DRCU (DCU and FCU) QM2 

• DPU CFM2 

• WIH (as used for PLM EQM testing) 

The HIFI FPU is wrapped in 1 mil Mylar foil to avoid particulate contamination of the cryostat (see 
NCR HP-2-ASED-NC-2330). Due to missing TMM for the HIFI FPU CQM and in order to have a clear 
thermal configuration the L0 and L1 thermal straps to the HIFI FPU have been disassembled, the 
corresponding HIFI FPU interfaces have been thermally short circuited to L2.The HIFI FPU is 
connected to the SIH (as far as the FPU provides connectors) for thermal reasons. The related SVM 
CB connectors are protected by ESD caps (no termination plugs). The HIFI FPU does not provide 
SMA interfaces for connecting the coaxial cables. In order to have a clear thermal configuration the 
coax cables have been disassembled.  

PACS MTD remains as during the STM programme. 

The following list summarises the major straylight related hardware modifications which have been 
implemented in the instrument CQMs for STM2: 
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• SPIRE FPU CQM entrance baffle black coated. 

• HIFI FPU CQM packed in Mylar foil (see NCR HP-2-ASED-NC-2330) 

• HIFI FPU CQM channel 3 optically open - other channels closed (taped with Mylar foil). 

• HIFI FPU AD backside light tight taped. 

• Photoconductor mounted on SPIRE FPU L0 strap and connected with existing SPIRE SIH 
lines 

The detailed hardware and software as-built standard of the cryostat and instruments will be validated 
at the TRR and reported in the TRR minutes. 

 

3.3 GSE Configuration 

3.3.1 MGSE 

Following MGSE is required 

• MPT which carries the PLM (incl. dummy panel with SPIRE WUs) and which allows tilting of 
the PLM in y-direction. 

• Mechanical support for the high temperature blackbody source. The mechanical support 
should allow moving the blackbody source in x-, y- and z-direction and tilting up to +/- 20 deg 
around PLM y-axis. Required accuracies: +/- 5 mm (lateral) and +/- 5 deg (rotation). 

• Scaffolding which allows manual access to the temperature blackbody source. 

• Thermal shield (e. g. reflective metal plate) to protect the LO windows. 

 

3.3.2 CVSE 

For the cryostat operation during the straylight test the following CVSE is required.  

• Vent line connected to He S/S outlet V502 for HOT operation (HTT closed). 

• He Dewar, valves and vent lines for cryocover mirror cooling. 

• He Dewar, valves and vent lines for L1, L2, L3 interfaces and thermal shield cooling. 

• Flow meters to measure the He flow from the Dewars. 

 

This list does not contain the equipment needed for the cool down and He II production. 

The relevant cryo operations are described in the related procedures (RD 04). 
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3.3.3 EGSE 

The following EGSE is required: 

• Cryo SCOE in PFM configuration. 

• PLM Power SCOE (operated in local mode) plus cables to provide the 28 V (2 outlets) to 
SPIRE FCU and DPU (power interfaces on FCU and DPU as per IID-B). 

• Read-out equipment (driver electronics plus oscilloscope; manual record required) plus 
harness for supply and monitoring of the photoconductor (all will be provided by RAL). 

• IEGSE consisting of 3 computers connected via LAN for commanding, QLA and data base 
server plus software. 

• CDMS simulator consisting of 1 computer to be connected to IEGSE via LAN plus software 
(will be provided by RAL). 

• 1553 bus cable between CDMS simulator and DPU (standard cable, length pending on EMC 
test constraints) (will be provided by RAL). 

• High temperature blackbody source Pegasus R Model 970 incl. heat filter and chopper (will be 
provided by RAL). 

• Monitor which displays the real time readings of the cryostat temperatures to be positioned 
close to IEGSE monitors. 

 

3.3.4 Laboratory Equipment 

The following list defines the instruments and tools to be used for this test. All equipment shall be 
calibrated and shall be within the calibration period during the test time. 

• None in addition to those listed in sections 3.3.1, 3.3.2 and 3.3.3 

 

3.4 Facilities 

The activities detailed in this procedure shall be carried out at ESTEC in Noordwijk. Clean room is 
Fj 008, class 100 000. 
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4 Test Requirements 

4.1 Environmental Conditions 

All activities specified in this procedure have to be performed in a clean room class 100000 federal 
standard 209 E. 

Temperature: 22°C ± 3°C 

Relative Humidity: 40% to 55% 

 

The cleanliness requirements of FED 209E will be observed throughout the activities, and the overall 
contamination control requirements identified in the Herschel Contamination Control Plan (AD 2) will 
be observed. 

 

4.2 Cryostat conditions 

During SPIRE operation the cryostat parameters shall be adjusted such that the following conditions 
are achieved: 
 

• SPIRE L0: < 1.8 K 
• SPIRE L1: < 5 K 
• OB: <12 K 
• SPIRE L3: <15 K 
• Instrument shield: <16 K 
• Cryocover mirror: as per step-by-step procedure 

 

During SPIRE cooler recycling the cryostat must be tilted in +y-direction with an angle of > 23deg. 

The following cryostat parameters shall be recorded: 
 

• All cryostat thermistor readings 
• He flow through the OB and thermal shields 
• He flow through cryocover mirror*) 

*) Note that during SPIRE EQM IMT a high impact of cryocover mirror temperature on L1 has been 
observed. 
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4.3 Precautions and Safety 

The following general safety rules have to be respected: 

• The standard technical rules for mechanical and electrical integration and test activities are 
applicable. 

• The hardware has to be handled by authorized personnel only. 

The following specific safety rules have to be respected: 

• In case of an unexpected large release of He it may be necessary to treat victims for 
suffocation and cold burns. If required, the victim shall be removed from the vicinity of the 
leak. 

• In case of operation of the cryostat safety system the following immediate activities shall be 
performed: 

o operation of safety valve: everybody has to leave the test room, except test conductor and 
necessary CVSE operations personnel. 

o operation of burst disc: everybody has to leave the test room. 

o facility emergency services shall be immediately contacted explaining nature and location 
of accident. 

• In case of operation of hot blackbody source in front of the LO windows the following 
precautions have to be taken: 

o The minimum distance between hot blackbody source and LO windows shall be TBD cm. 

o The LO windows shall be protected by a shield (metal plate) except when illumination is 
explicitly required in the step-by-step procedure. 

In order to prevent ESD sensitive H/W from any possible damages by accidental electrostatic 
discharges an ESD protected area must be defined and setup during ESD sensitive activities (harness 
connection). 

In addition the following instrument specific ESD requirements as defined in RD 03 are applicable. 

 

4.4 Quality Assurance 

Quality Assurance shall monitor all operations (handling, transportation, disassembly, installation and 
test) as necessary to assure compliance with this procedure and the applicable requirements of the 
Herschel PA Plan (AD 1). 

In the course of this procedure PA shall pay particular attention to: 

• the application of safety rules 

• the records in the log-sheet 

• the recording of the serial number of the test equipment used 
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• ensure that the test equipment used is within actual calibration cycle 

PA has to make sure that NCR’s are raised when applicable and treated by NRB procedure as defined 
in the Herschel PA Plan (AD 1). 

After the conclusion that an activity is successfully completed, this activity has to be signed by the 
responsible AIT and PA engineer in the step-by-step procedure. Also relevant log sheets have to be 
filled out and signed. 

Before start of the test activities a Test Readiness Review (TRR) shall be held. A Post Test Review 
(PTR) shall finally conclude on the test. 

 

4.5 Test Sequence 

The principle test flow is given below. 

 

Test Preparation (at any time prior to the straylight test) 

• Check and connect 28 V power to SPIRE WUs. 

• Connect IEGSE with CDMS simulator to SPIRE WUs.  

• Perform SPIRE WUs bench test in conjunction with IEGSE (1 hour). 

 

Test Day 1 (Test Preparation) 

• Connect SPIRE WUs to SPIRE FPU. 

• Install and check photoconductor read-out equipment. 

• Install mechanical support for blackbody source incl. filter and shutter and pre-position and 
check it. 

• Check HTT filling level and temperature to ensure the required L0 temperature for SPIRE 
operation throughout the straylight test. 

• Check OB and thermal shield cooling equipment (filling level of external Dewar, etc.). Adjust 
initial He flow such that the required L1, OB, L3 and instrument shield temperatures for SPIRE 
operation are achieved and stable. 

• Install and check cryocover mirror cooling loop (temperature shall be adjustable between 20 K 
and 200 K). Adjust initial He flow such that mirror temperature is at 20 K and stable. 

• Perform SPIRE SFT cold. 

 

Test Day 2 

1. Perform SPIRE cooler recycle. During cooler recycle the cryostat shall be tilted by >23 deg to 
+y-direction. 

2. Switch SPIRE in operation mode. 
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3. Illuminate with blackbody source band 3 LO window from different angles and positions. 

4. Observe and record SPIRE measurements and the photoconductor read-outs. 

5. Illuminate with blackbody source the alignment windows from different angles and positions. 

6. Observe and record SPIRE measurements. 

7. Change cryocover mirror temperature (increase to 200 K and decrease back to 20 K) 

8. Observe and record SPIRE measurements and the photoconductor read-outs during 
cryocover mirror temperature variation. 

9. Throttle He flow through OB and thermal shields to get higher thermal shield temperature to 
prepare for the next days test. 

Note: Throttling of He flow causes also higher L1 temperature which will lead to SPIRE cooler exhaust. 

 

Test Day 3 

1. Increase He flow through OB and thermal shields to achieve the required L1, OB and L3 
temperatures to be able to operate SPIRE. In parallel the thermal shields will cool down as 
well but with a much lower time constant. 

2. If L1 is < 5K then perform SPIRE cooler recycle. During cooler recycle the cryostat shall be 
tilted by >23 deg to +y-direction. 

3. Switch SPIRE in operational mode. 

4. Observe and record SPIRE measurements and the photoconductor read-outs during the cool 
down of the thermal shields throughout the day. 

5. Switch off SPIRE. 

6. End of straylight test. 

 

The above test flow is to be considered as a guideline. 

 

4.6 Test Success Criteria 

The straylight test is considered successful when the SPIRE instrument has performed reasonable 
measurements  

• during illumination through band 3 LO window and alignment windows with high temperature 
blackbody source, 

• at different cryocover mirror temperatures and  

• at different thermal shield temperatures 

as specified in this procedure. 
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A final conclusion of the test can be given not before the completion of the post processing of the 
SPIRE measurements and comparing the results with the test predictions. During the test just rough 
assessments are possible. 
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5 Documentation 

5.1 Documents required prior to the Test 

• Test prediction. 

• Assessment on heat load on LO windows during illumination by hot blackbody source. 

• This test procedure signed and approved. 

• TRR minutes. 

 

5.2 Documents required during the Test 

• This test procedure signed and approved. 

 

5.3 Documents required after the Test 

• Filled out test procedure (as-run procedure). 

• Records of cryostat temperature curves (raw data measured during straylight test). 

• PTR minutes. 

• Evaluation report of SPIRE measurements within 3 weeks after completion of the test. 

• Test evaluation report (incl. test summary and conclusion) to be released within 3 weeks after 
availability of SPIRE straylight measurement results. 
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6 Organisation and Responsibilities 

The responsibilities for the straylight test are defined as follows: 

 

Task Company 

Test management ASED 

Test specification/procedure ASED, supported by Instruments 

Test setup/instrumentation ASED, supported by Instruments 

Test execution ASED, supported by Instruments 

SPIRE operation RAL 

Test facility ESA 

Test report/evaluation ASED, supported by Instruments 

Table 6-1: Test Responsibilities 

The following manpower is required to perform the activities described in this procedure: 

 

Title Function Name*) 

Test Manager Manages all test activities. S. Idler 

Cryo Operator Operates the cryostat during testing and adjusts 
the required temperatures. 

M. Langfermann, 
A. Runge 

EGSE Operator Operates the PLM EGSE (Power SCOE) M. Kölle 

Mech. Engineer Performs all mech. integration activities, handles 
the PLM during testing (e.g. tilting of PLM), 
installs hot blackbody source. 

T. Bayer 

El. Engineer Performs all el. integration activities J. Lang 

SPIRE Engineer Operates SPIRE via IEGSE and evaluates 
instrument data; monitors and records 
photoconductor data. 

D. Griffin 
B. Swinyard 

PA Representative Ensures that PA requirements are met. D. Hendry 

Customer  Supervises all activities P. Martin, G. 
Doubrovik, C. Jewell, 
C. Scharmberg 

Table 6-2: Test Personnel 

*) Names to be registered prior to start of test activities 

22 
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Location: 
 

PA: Name Date: Operator: 
Date: 
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7 Step-by-step Procedure 

7.1 General remarks 

This step-by-step procedure calls up the following lower level procedures: 

• RD 03 

• RD 04 

• RD 05 

• RD 06 

The filled out lower level as-run-procedures being part of the test report shall refer to the corresponding test step number of this procedure. 

All test steps related to SPIRE commanding are executed by RAL. 
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Location: 
 

PA: Name Date: Operator: 
Date: 

  

Doc. No:  HP-2-ASED-TP-0110  Page 24 
Issue: 1  

Date: 06.10.2006 File: STM2 Strayligh As Run.doc 

 

7.2 Test Preparation 

7.2.1 Perform SPIRE Bench Test 

The SPIRE WU bench test has been performed in the frame of the EMC test preparation acc. to SPIRE procedure and is reported in SPIRE-RAL-
REP-002741. 

 

These test steps are executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check that ESD precautions are implemented. ESD precautions shall be taken 
especially when open connectors are present.

     

2 Switch on 28 V power for SPIRE DPU (with harness not yet connected to SPIRE).      

3 Check voltage between 

• Pin 2 (sig) to pin 4 (ret) 

• Pin 7 (sig) to pin 9 (ret) 

 

26V < x < 29V

26V < x < 29V

 Use break-out-box.   

4 Switch off 28 V power for SPIRE DPU. 0 V     

5 Switch on 28 V power for SPIRE FCU (with harness not yet connected to SPIRE).      



ASTRIUM Test Procedure Herschel

 

Location: 
 

PA: Name Date: Operator: 
Date: 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

6 Check voltage between 

• Pin 2 (sig) to pin 4 (ret) 

• Pin 7 (sig) to pin 8 (ret) 

 

26V < x < 29V

26V < x < 29V

 Use break-out-box.   

7 Switch off 28 V power for FCU. 0 V     

8 Connect 28 V power for SPIRE DPU to SPIRE DPU connector J01.      

9 Connect 28 V power for SPIRE FCU to SPIRE FCU connector J05.      

10 Connect IEGSE with CDMS simulator to SPIRE DPU.      

11 Switch on 28 V power for SPIRE DPU. 26V < x < 29V     

12 Switch on 28 V power for SPIRE FCU. 26V < x < 29V     

13 Execute SPIRE WUs bench test as per procedure RD 05.      

14 Switch off 28 V power. 0 V     
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Location: 
 

PA: Name Date: Operator: 
Date: 
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7.2.2 Mate SPIRE WU with SPIRE FPU 

The mating of SPIRE WU to FPU has been performed in the frame of the EMC test preparation. Procedure and report see HP-2-ASED-SD-0126. 

 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check that ESD precautions are implemented. ESD precautions shall be taken 
especially when open connectors are present.

     

2 Remove termination plug TBD from SVM connector TBD.      

3 Connect SVM SIH plug TBD to SVM connector TBD.      

4 Repeat step 2 and 3 for SVM SIH/SVM connector plug pairs TBD/TBD, TBD/TBD, 
…

     

5 Perform visual inspection of the mating (correct fitting, correct allocation)      
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Location: 
 

PA: Name Date: Operator: 
Date: 
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7.2.3 Install and Check Photoconductor Read-Out Equipment 

These test steps are executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check that ESD precautions are implemented. ESD precautions shall be taken 
especially when open connectors are present. 

   ok  

2 Connect SVM SIH plug TBD to photoconductor read-out equipment connector 
TBD. 

   ok  

3 Connect oscilloscope to photoconductor read-out equipment connector TBD.    ok  

4 Switch on read-out equipment and oscilloscope.    ok  

5 Check output signal on oscilloscope. TBD  Detector does not 
provide valid signal and 
will not be used during 
the test. No NCR 
raised. 

 x 

6 Switch off read-out equipment and oscilloscope.    ok  
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Location: 
 

PA: Name Date: Operator: 
Date: 
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7.2.4 Install and Check Hot Blackbody Source 

Caution: The following specific rules have to be regarded when the hot blackbody source is operated in front of the LO windows: 

• The minimum distance between hot blackbody source and LO windows shall be TBD cm. Hot blackbody source set-up shall by as per 
SPIRE-RAL-NOT-002743. 

• The LO windows shall be protected by a shield (metal plate) except when illumination is explicitly required in the step-by-step 
procedure. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Install hot blackbody source incl. filter and shutter on the mechanical support such 
that it is about 30 cm in front of band 3 LO window. 

 379 mm  ok  

2 Check that the hot blackbody source can be moved in x- and z-direction by +/- 5 
cm and in y- direction by +/- 20 cm and can be tilted up to +/- 20 deg around PLM 
y-axis. 

  Set up does not allow 
tilting. It is agreed that 
for angular illumination 
of the windows the 
HBB will be horizontally 
shifted wrt. the window 
axes. 

ok  

3 Check that the hot blackbody source can be moved in front to the alignment 
windows. 

   ok  

4 Position hot blackbody source such that is does not illuminate the cryostat.    ok  
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Location: 
 

PA: Name Date: Operator: 
Date: 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

5 Switch on hot blackbody source and shutter and check whether it correctly 
operates. 

   ok  

6 Switch off hot blackbody source and shutter.    ok  
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Location: 
 

PA: Name Date: Operator: 
Date: 
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7.2.5 Perform Cryostat Setup 

The cryostat setup has been performed in the frame of the EMC test preparation. Setup will be checked again prior to start of straylight test (see 
step-by-step procedure below). 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check HTT temperature <1.7 K  HTT temperature shall 
be such that SPIRE L0 
temperature remains 
below 1.8 K throughout 
the straylight test.

  

2 Check HTT filling level >80 %     

3 Tilt cryostat to +y-direction. >23deg     
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

4 Adjust He flow such that the following temperatures are achieved: 

• SPIRE L1 

• OB 

• SPIRE L3 

• Instrument shield 

• TS1 

• TS2 

• TS3 

 

<5 K 

<12 K 

<15 K 

<16 K 

< 50 K 

< 65 K 

< 130 K

    

5 Install and check cryocover mirror cooling loop (temperature shall be adjustable 
between 20 K and 200 K). Adjust initial He flow such that cryocover mirror 
temperature is at 
following procedure RD 04. 

 
 
20 K +/- 10 K
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7.2.6 Perform SPIRE SFT Cold 

The SFT cold has already been performed in the frame of the EMC test preparation and is reported in SPIRE-RAL-REP-002744. 

 

These test steps are executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Switch on 28 V power. 26V < x < 29V     

2 Execute SPIRE SFT cold as per procedure RD 06.      
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7.3 Straylight Measurement during Illumination through LO Windows 

SPIRE detailed operation and measurement data with time lining are provided in RAL test report. 

 

7.3.1 Perform SPIRE Cooler Recycle 

These test steps are executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check cryostat temperatures to be suitable for SPIRE operation: 

• SPIRE L0 
 
 

• SPIRE L1 
 

• OB 

• SPIRE L3 

• Instrument shield 

• TS1 

• TS2 

• TS3 

• Cryocover mirror 

 

 
 
 

<5 K 
 

<12 K 

<15 K 

<16 K 

< 50 K 

< 65 K 

< 130 K  

20 K +/- 10 K 

 

T225 = 1.75K
T226 = 1.75K
T227 = 1.70K 

T235 = 4.27K
T236 = 4.24K 

T258 = 5.3K 

T246 = 4.2K 

T213 = 5.2K 

T424 = 12.7K 

T444 = 62K 

T464 = 102K 

11K 

Measured at 19.10, 06, 
5:30 UTC 

 

ok 

 

2 Execute SPIRE cooler recycle as per procedure RD 06, step 1.   Details see RAL test 
report. 

ok  

 



ASTRIUM Test Procedure Herschel

 

Location: 
 

PA: Name Date: Operator: 
Date: 

  

Doc. No:  HP-2-ASED-TP-0110  Page 35 
Issue: 1  

Date: 06.10.2006 File: STM2 Strayligh As Run.doc 

 

7.3.2 Switch SPIRE to Operation Mode 

These test steps are executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Switch SPIRE to operation mode as per procedure RD 06, steps 5.1 and 5.4 up to 
5.8. 

Set OBS Id, take measurement. 

  
 

B0000092 

5.1: switch to stand-by 

5.4 - 5.8: straylight test 
configuration 

ok  
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7.3.3 Perform Straylight Measurements during Illumination through LO Windows 

Caution: The following specific rules have to be regarded when the hot blackbody source is operated in front of the LO windows: 

• The minimum distance between hot blackbody source and LO windows shall be TBD cm. Hot blackbody source set-up shall by as per 
SPIRE-RAL-NOT-002743. 

• The LO windows shall be protected by a shield (metal plate) except when illumination is explicitly required in the step-by-step 
procedure. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Position hot blackbody source incl. filter and shutter in front of band 3 LO window 
with a distance of 

 
30 cm +/- 5cm

 
379 mm 

  
ok 

 

2 Install heat shield between windows and hot blackbody source.    ok  

3 Switch on hot blackbody source to 
and wait until temperature is stabilised (approx. 1 h). 

~1200 °C 1200°C  ok  

4 Switch on shutter.  1.7 Hz  ok  

5 Put SPIRE in data acquisition mode as per procedure RD 06 (section TBD). 

Set OBS Id, take measurement. 

  

B0000099 

 ok  

6 Remove heat shield. Wait some minutes then re-install heat shield again.    ok  
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

7 Observe SPIRE data and if found necessary move hot blackbody source towards 
the window and illuminate window from different angles (+/- 20 deg around PLM y-
axis). Respect minimum distance to LO windows. Record blackbody source 
positions. 

The following movements have been done: 

Shift hot blackbody source by 15 mm to +z-direction with respect to optical axis of 
band 3 LO window. 

Set OBS Id, take measurement. 

 Remove heat shield. Wait some minutes then re-install heat shield again. 

Shift hot blackbody source by 30 mm to +z-direction with respect to optical axis of 
band 3 LO window. 

Set OBS Id, take measurement. 

Remove heat shield. Wait some minutes then re-install heat shield again. 

Close band 3 LO window with aluminium tape. 

Set OBS Id, take measurement. 

Remove heat shield. Wait some minutes. 

  
 
 
 

 

 
 

B000009C 

 
 

 

B000009F 

 

 

B00000A2 

 

 ok  

8 Re-install heat shield between windows and hot blackbody source.    ok  

9 Switch off shutter.      

10 Stop SPIRE data acquisition.      
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

11 Position hot blackbody source in front of the left alignment window with a distance 
of 

 
30 cm +/- 5cm

 
379 mm 

 ok  

12 Switch on shutter.      

13 Put SPIRE in data acquisition mode as per procedure RD 06 (section TBD). 

Set OBS Id, take measurement. 

 

 

 

B00000A6 

 ok  

14 Remove heat shield.    ok  

15 Observe SPIRE data and if found necessary move hot blackbody source towards 
the window and illuminate window from different angles (+/- 20 deg around PLM y-
axis). Respect minimum distance to LO windows. Record blackbody source 
positions. 

Take measurements at the following shutter frequencies staying at each frequency 
for some minutes for some minutes (details see RAL report) 

 

  
 
 
 

 
1.7Hz 
0.76Hz 
0.31Hz 
3.3Hz 

No movements done 

 

ok  

16 Re-install heat shield between windows and hot blackbody source.    ok  

17 Switch off shutter.      

18 Stop SPIRE data acquisition.      

19 Position hot blackbody source in front of the right alignment window with a distance 
of 

 
30 cm +/- 5cm

 
379 mm 

 ok  
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

20 Switch on shutter.      

21 Put SPIRE in data acquisition mode as per procedure RD 06 (section TBD). 

Set OBS Id, take measurement. 

  

B00000A9 

 ok  

22 Remove heat shield.    ok  

23 Observe SPIRE data and if found necessary move hot blackbody source towards 
the window and illuminate window from different angles (+/- 20 deg around PLM y-
axis). Respect minimum distance to LO windows. Record blackbody source 
positions.  

Take measurements at the following shutter frequencies staying at each frequency 
for some minutes for some minutes (details see RAL report) 

 

  
 
 
 

 
3.3 Hz 
1.74Hz 
0.25Hz 

No movements done 

 

ok  

24 Re-install heat shield between windows and hot blackbody source.    ok  

25 Switch off shutter.    ok  

26 Stop SPIRE data acquisition.      

27 Switch off hot blackbody source.    ok  

28 Set OBS Id, take measurement.  B00000AD  ok  
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7.4 Straylight Measurement versus Cryocover Mirror Temperature 

SPIRE detailed operation and measurement data with time lining are provided in RAL test report. 

 

7.4.1 Perform Straylight Measurements versus Cryocover Mirror Temperature 

SPIRE is assumed to be still in operation mode. 

The test steps related to SPIRE commanding are executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check cryostat temperatures to be suitable for SPIRE operation: 

• SPIRE L0 
 
 

• SPIRE L1 
 

• OB 

• SPIRE L3 

• Instrument shield 

• TS1 

• TS2 

• TS3 

• Cryocover mirror 

 

 
 
 

<5 K 
 

<12 K 

<15 K 

<16 K 

< 50 K 

< 65 K 

< 130 K  

20 K +/- 10 K 

 

T225 = 1.75K
T226 = 1.74K
T227 = 1.70K 

T235 = 4.26K
T236 = 4.24K 

T258 = 4.95K 

T246 = 4.3K 

T213 = 4.9 K 

T424 = 11K 

T444 = 38K 

T464 = 48K 

11K 

Measured at 19.10.06, 
15:30 UTC 

ok  

2 Put SPIRE in data acquisition mode as per procedure RD 06 (section TBD). 
Acquire reference load curves. 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

3 Increase cryocover mirror temperature to 
as per procedure RD 04. 
Stabilise the mirror temperature at certain stages within the warm-up to allow more 
precise measurements, as required (to be decided on-line). 

200 K +/- 10K 196 Flushing of cryocover 
has been stopped. No 
stabilisation has been 
performed since slope 
of temperature 
increase was above 80 
low enough to take 
reasonable 
measurements. 

ok  

4 Observe SPIRE data during cryocover mirror temperature change. 

Set OBS Id, take measurement. 

  

B00000B4 

Load curves have been 
measured at cryocover 
mirror temperature of 
around 80 K  

ok  

5 Decrease cryocover mirror temperature to 
as per procedure RD 04. 

20 K +/- 10 K     

6 Observe SPIRE data during cryocover mirror temperature change      

7 Stop SPIRE data acquisition.      
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7.4.2 Switch SPIRE to Stand-by Mode 

These test steps will be executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Switch SPIRE to stand-by mode as per procedure RD 06.   Over the night further 
measurements have 
been taken by SPIRE  
by commanding from 
the stack (details see 
RAL test report). 

ok  
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7.4.3 Warm-Up Thermal Shieds 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Throttle He flow through OB and thermal shields to 

Flush OB and thermal shields from HTT 

~30 mg/sec  The He flow shall be 
adjusted such that at 
the morning of the next 
test day the 
temperature of TS2 is 
increased to about 
100 K.

ok  

2 Load SPIRE commands on stack to take measurements over the night.    Details see SPIRE test 
report. 
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7.5 Straylight Measurements versus Thermal Shield Temperature 

SPIRE detailed operation and measurement data with time lining are provided in RAL test report. 

 

7.5.1 Perform Cryostat Setup 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

0a Starting condition of the cryostat after one night flushing from HTT and cryocover: 

• SPIRE L0 
 
 

• SPIRE L1 
 

• OB 

• SPIRE L3 

• Instrument shield 

• TS1 

• TS2 

• TS3 

• Cryocover mirror 

 

 
 
 

<5 K 
 

<12 K 

<15 K 

<16 K 

< 50 K 

< 65 K 

< 130 K  

20 K +/- 10 K 

 

T225 = 1.75K
T226 = 1.70K
T227 = 1.66K 

T235 = 2.9K 
T236 = 3.6K 

T258 = 7.8K 

T246 = 8,1K 

T213 = 7.4 K 

T424 = 29.9K 

T444 = 75K 

T464 = 102K 

196K 

Measured at 20.10.06, 
05:00 UTC 

ok  

0b Put SPIRE in data acquisition mode as per procedure RD 06 (section TBD). 
Acquire reference load curves. Set OBS Id, take measurement. 

  
B00000BF 

 ok  

1 Increase He flow through OB and thermal shields to 
and start cryocover flushing 

~200 mg/sec ~900 mg/sec The He flow shall be 
increased to a high 
value to achieve SPIRE 
operation temperatures 
as fast as possible. 

ok  
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

2 When SPIRE L1 is <5 K, OB temp is <12 K and L3 is <15 K, then throttle He flow 
through OB and thermal shields to 

 
~100 mg/sec

 The He flow shall be 
adjusted to the 
approximately the 
same value as at the 
start of the test (test 
step 7.3.1.1).

ok  
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7.5.2 Perform SPIRE Cooler Recycle 

These test steps will be executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Check cryostat temperatures to be suitable for SPIRE operation: 

• SPIRE L1 

• OB 

• SPIRE L3 

• Cryocover mirror 

 

< 5 K 

< 12 K 

< 15 K 

20 K +/- 10 K 

See above in 
step 7.5.1 0a 

The instrument shield 
and thermal shield 
temperatures are 
intentionally higher 
than at nominal 
conditions. 

ok  

2 Execute SPIRE cooler recycle as per procedure RD 06, step 1.   Details see RAL test 
report. 

ok  
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7.5.3 Switch SPIRE to Operation Mode 

These test steps will be executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Switch SPIRE to operation mode as per procedure RD 06, steps 5.1 and 5.4 up to 
5.8. 

  5.1: switch to stand-by 

5.4 - 5.8: straylight test 
configuration 

ok  

 

7.5.4 Perform Straylight Measurements versus Thermal Shield Temperature 

These test steps will be executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

0a Check condition of the cryostat: 

• SPIRE L0 
 
 

• SPIRE L1 
 

• OB 

• SPIRE L3 

• Instrument shield 

• TS1 

• TS2 

• TS3 

• Cryocover mirror 

 

 
 
 

<5 K 
 

<12 K 

<15 K 

<16 K 

< 50 K 

< 65 K 

< 130 K  

20 K +/- 10 K 

 

T225 = 1.72K
T226 = 1.71K
T227 = 1.66K 

T235 = 2.8K 
T236 = 3.4K 

T258 = 9.1K 

T246 = 9.2K 

T213 = 8.6 K 

T424 = 35.3K 

T444 = 79K 

T464 = 111K 

13.5K 

Measured at 20.10, 06, 
08:30 UTC 

ok  

1 Put SPIRE in data acquisition mode as per procedure RD 06 (section TBD).

Set OBS Id, take measurement. 

  

B00000C8 

.  ok  
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Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

2 Observe/record SPIRE data during thermal shield temperature decrease.   No further 
measurements have 
been taken. Data 
gained during increase 
of cryocover and shield 
temperature at the 
previous test steps are 
considered sufficient 
for model correlation 

  

3 Stop SPIRE data acquisition.      
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ASTRIUM

 

Location: 
 

7.5.5 Switch Off SPIRE  

These test steps will be executed by RAL. 

 

Step-No. Test-Step-Description Nominal 

Value 

Actual 

Value 

Comments 

 

P N 

1 Switch off SPIRE as per procedure RD 06.   SPIRE remains 
operating for the EMC 
test continuation. 

ok  

 

 



ASTRIUM Test Procedure Herschel

 

8 Summary Sheets 

8.1 Procedure Variation Summary 

The table below lists all activities which have been executed in the frame of this procedure but which 
deviate from the defined step-by-step procedure.  

 

No. Title Date Status PA 
sign 

 All procedure variations are indicated by red-marked 
strike through in the step-by-step procedure above. 

   

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Table 8-1: List of Procedure Variations 
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8.2 Non Conformance Report (NCR) Summary 

This table lists all non-conformances generated during this test: 

 

NCR - No. NCR - Title Date Status PA 
sign 

 Photoconductor anomaly detected. SPIRE to handle 
this as internal NCR. 

   

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Table 8-2: List of NCR's 
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