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7090 YARL LAGEOS-1, LAGEOS-2, and 
LARES-2 Data Yield Comparisons

❑ Post Event Timer, the NASA MOBLAS laser repetition rate has increased from 5 to 10 Hz dependent upon the range (5 or 10 Hz at <7500 km, 
5 Hz > 7500 km) installation, there is a noticeable reduction in the number of observation per NP bin due to several reasons

➢ Pass interleaving

➢ Degradation in satellite signal strengths

➢ Degradation in the detector, optics, and pointing
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7090 YARL LAGEOS-1, LAGEOS-2, and 
LARES-2 Data Yield Comparisons

❑The observation count on this and the next set of slides are normalized based on 

a range of 6000 km (1/(Range4))
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7105 GODL LAGEOS-1, LAGEOS-2, and 
LARES-2 Data Yield Comparisons

❑On the right chart there is a clear distinction around 7400 km when the laser is switched from 

10 to 5 Hz
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7110 MONL LAGEOS-1, LAGEOS-2, and 
LARES-2 Data Yield Comparisons

❑On the right chart there is a clear distinction around 7400 km when the laser is switched from 10 to 5 Hz

❑Do the recent trends indicate a degradation in system performance; weaker returns from the satellite 

and/or change in operating hours? NESC 12-Feb-2026 5



7840 HERL LAGEOS-1, LAGEOS-2, and 
LARES-2 Data Yield Comparisons

❑ HERL is a single photon system

❑ In both time periods, LAGEOS-2 signals appear weaker to LAGEOS-1
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7839 GRZL LAGEOS-1, LAGEOS-2, and 
LARES-2 Data Yield Comparisons

❑Graz is multi-photon system and implemented a LAGEOS 20 mm LE filter in March 2008

❑A 20 mm LE filter is also applied to LARES-2. LARES-2 LE return rates are like LAGEOS-1, but 

not LAGEOS-2 NESC 12-Feb-2026 7



Conclusions/Questions

❑ The trends in Obs/NP per Range are station dependent. The recent trends in 7090 

and 7110 may indicate a decline in system performance

❑ Currently, LAGEOS-2 return signals appear weaker relative to LAGEOS-1 for all 

stations. Does this indicate anything about the quality and long-term performance 

of the LAGEOS-2 retroreflectors?

❑ The LARES-2 LE returns from Graz are just as strong as LAGEOS-1

❑ Do these trends indicate a possible long-term change in the Center of Mass (CoM) 

Corrections for any of these systems?

❑ Is the CoM on these MEO targets range dependent based on the ranging machine 

configuration?
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Attitude Estimation Experiment Using HTV-X

   JAXA Shinichi Nakamura

SLR stations

This experiment has already received approval by the ILRS MWG.
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We are seeking collaborators to analyze data together.
I want to enjoy this experiment not just as JAXA research, but together with SLR 
colleagues.

JAXA will release information necessary for estimating angular velocity in orbit in 
advance.
We will also publish details online beforehand regarding the rotational motion 
applied to HTV-X during its flight over SLR stations.
Data acquired by SLR is available from CDDIS and EDC.

Note
HTV-X is a cargo resupply spacecraft developed by JAXA for the ISS.
https://humans-in-space.jaxa.jp/en/htv-x/
It is currently docked to the ISS.
Around March, it will be undocked from the ISS. 
After that, HTV-X will behave like a satellite. 
At that time, I requested that HTV-X perform an artificial rotational motion.
What I want to emphasize is that precise angular velocity data is transmitted from 
HTV-X via telemetry. 
By comparing this with angular velocity calculated from data acquired by SLR stations, 
I believe we can contribute to improving SLR analysis technology.
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We have designed three flight modes.

(1) Earth-Pointing    The spacecraft will fly with its SLR reflector (Mt. FUJI) 
pointed toward Earth. We expect to obtain SLR observation data similar 
to that from standard ILRS satellites.

(2) Along Motion    The HTV-X will perform pendulum motion in the Along 
direction. We are looking forward to seeing what data can be acquired.

(3) Cross Motion    The HTV-X will perform pendulum motion in the Cross 
direction.

What kind of observational 
data will we obtain?
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For Example of Along pendulum motion
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Experiment Procedure

(1) Data Acquisition
・JAXA will distribute the HTV-X CPF.
・SLR stations should observe HTV-X and upload CRDs to CDDIS and EDC.

(2) Analysis
・JAXA will publish in advance on the web which paths HTV-X will fly and in 
which flight modes.
・Those interested in this research should download the CRD and perform 
analysis.
・Notify JAXA of the analysis results.
・JAXA will compare these results with telemetry received from HTV-X and share 
the findings.
Please understand that we cannot disclose the raw telemetry data from HTV-X 
itself.
・Finally, let's collaborate to complete a paper together.
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There are constraints.
For this experiment only, HTV-X will point Mt. FUJI toward Earth. 
Therefore, even if SLR is performed according to CPF, no Return will be obtained.
A large amount of fuel is required to swing HTV-X.
Therefore, we decided to swing HTV-X only over the dense SLR station area.
We plan to conduct this experiment in the dense SLR station area of Asia.

We selected observation paths for HTV-X that can be observed by two or more SLR 
stations.

Although Europe has a dense network of SLR stations, GPS jamming occurs there, so we 
abandoned conducting the experiment over Europe.
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I have a request for everyone.

Today, I've only provided an overview to pique your interest.
Detailed information (HTV-X dimensions and experiment pass times) will be shared 
separately via email or our website.

If you are interested in this experiment,please contact us at:
nakamura.shinichi@jaxa.jp
hamada.kiyoshi@jaxa.jp
matsumoto.takehiro@jaxa.jp

After this meeting, I will share my presentation materials. 
If you know anyone around you who might be interested in this experiment, 
please let them know.

Let's prove together that SLR technology is important not only for POD 
but also for pose estimation.

Thank You !    By Shinichi

mailto:nakamura.shinichi@jaxa.jp
mailto:hamada.kiyoshi@jaxa.jp
mailto:matsumoto.takehiro@jaxa.jp
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 Measuring Pressure at the SGF, 
Herstmonceux

Matthew Wilkinson
ILRS Networks & Engineering SC



  

Druck DPI 141
Pair of barometers sit side by side on a shelf in the 
SGF laser room.

These have been operating for over 25 years.

They were each separately sent away and calibrated 
in the last 5 years without any issues.

There is a small offset between them within the 
specified accuracy of 0.15 mbar.

A pressure correction of 0.72 mbar is made to refer 
the readings to the centre of the SLR telescope 
height.



  

Druck DPI 141
The 2 barometers are pretty old.

We only have two barometers at the SGF and they 
are of the same make and model.

And they are located inside the SGF building, inside 
an air conditioned room.



  

Vaisala PTB330

To strengthen our pressure measurements, a new 
high accuracy barometer was purchased from 
Vaisala.

This was installed next to the two Druck barometers 
and showed very good agreement



  



  



  

Vaisala PTB330

In 2026, the Vaisala PTB330 was installed in the SLR 
dome at the height of the telescope.
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