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Photograph illustration view of New York City from Jersey City.
Backdrop is Long Island, New York.
Headquarters and manufacturing located on Long Island, New York

PI AT A GLANCE

HQ

Headquarters and manufacturing
Ronkonkoma, New York, USA

Founded in 1993
Celebrating 31 years a company

Privately owned and operated

International, worldwide company
>250 employees worldwide

“The pioneer of intracavity harmonic lasers”
Manufacturer of ns, ps, sub-ns, and fs lasers

Vertically Integrated Factory
6750 sqm, 6.5 acre lot
4000 sqm of clean room

Technology Leader
30+ Patents Granted or Pending
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NANO/PICO/FEMTOSECOND LASERS
Photonics Industries International, Inc. (www.photonix.com) is the pioneer of intracavity harmonic lasers, and 
manufactures a wide range of lasers in the nanosecond, sub-nanosecond, picosecond, and femtosecond regimes

Intracavity Ultraviolet and Green Q-switched nanosecond lasers
Short pulse ~ 4 to 50ns Intermediate ~ 80ns and long pulse >300ns
From 500mW to 50W UV and Green to >400W
High pulse energies from µJ-level to >200mJ

Picosecond and Sub-Nanosecond lasers
Picosecond -  10 to 7ps  -  Sun-Nanosecond – 100ps to 5ns
From 10W to >150W IR
Harmonics Wavelengths: Green | UV | Deep UV

Femtosecond lasers
Ultrashort pulses down to ~450fs

From 5W to 100W IR
Harmonics Wavelengths: Green | UV | Deep UV

Pulsed Pumped Q-switched nanosecond lasers
Short pulse 8 ns and up to 1000Hz

TEMoo: 20 to 50mJ  &  Multimode: >200mJ
Harmonics Wavelengths: Green | UV | Deep UV 

http://www.photonix.com/


© Photonics Industries International, Inc. | Confidential

Dedicated to OEM Laser Manufacture

❖Only Make Laser Sources

❖Only make solid-state DPSS Lasers

❖Six product ranges – 100+ individual models

❖95% of our output goes directly to industrial systems

❖Our installed based measures >40,000 units.

You will today, use, wear, watch or interact with a 
piece of technology that was directly or in some 

part made or enabled by using a PI laser.
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LOW PRF – HIGH PULSE ENERGY LASERS
RGLX Series – was designed specifically to meet the specifications provided by NASA.

Wavelength:           1064nm  or 532nm
Pulse Duration:      <30 ps
Pulse Frequency: 1000Hz – Master   1 to 5 kHz capable.
Pulse Energy: 2 mJ or 4 mJ @ 1064nm
  1.5 mJ  or 2.5 mJ @ 532nm
Beam Mode: True TEMoo   M2 < 1.3  (ISO)
Pointing Stability: < 50 µrad – full angle  (ISO)

Exceptionally Compact Form Factor.
Optionally:  air-cooled.

Technology Overview:
Mode-Locked Master Oscillator
Free Space Regenerative Amplifier – Diode (Fiber pumped)
Pockels Cell Based Pulse Picker

532nm – “Extra cavity” – Using a RX based Optical Sub Assembly. 
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LOW PRF – HIGH PULSE ENERGY LASERS

The first RGLX  Image: Courtesy NGSLR – Greenbelt

~ 50ps -  2.7 mJ @ 532.19nm 

Current RGLX – Air Cooled – All In One Laser
No External Water or 19” Rack PSU.
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HIGH PRF – HIGH PULSE ENERGY LASERS
RX-HE Series –  Developed for industrial hard materials processing.    

Wavelength:           1064nm 
Pulse Duration:      10 ps
Pulse Frequency: 100,000Hz – Master
PRF Range: 1kHz to > 1MHZ
Pulse Energy: 650 µJ  @ 100KHz
  900 µJ  @ 100KHz  
Beam Mode: True TEMoo   M2 < 1.3  (ISO)
Pointing Stability: < 25 µrad – full angle  (ISO)

Exceptionally Compact Form Factor.

Technology Overview:
Mode-Locked 100% Fiber Seeder and Pre-amplification
Free Space – Multi-stage Amplifier – Diode (Fiber pumped)
Acousto-Optic Modulator Based Pulse Picker
AOM – Pulse Energy Control – Attenuator. 100% to >1%

532nm – “Extra cavity” – Using a RX based Optical Sub Assembly. 

Exceptionally Compact Form Factor.
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HIGH PRF – HIGH PULSE ENERGY LASERS
RX-HE Series –  Form Factors

RX-100-HE  - 508 x 115 x 203mm – 21.5 Kg
 65W -  650 µJ @ 100 kHz

RX-150-HE  - 508 x 115 x 241mm – 26 Kg
95W – 950 µJ @ 100 kHz
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RX Series Journey - Continuous Innovation

2015
No separate controller, All-in-

one (AIO) ps Laser

2018/19 2020
35% Smaller form factor from predecessor ps 

laser

2022
25% Smaller form factor from predecessor 

ps laser

2025
~10% Smaller form factor from predecessor ps laser

❖Flex-Pulse  offered by the RX Series Lasers provide complete control over the pulsed output:

❖PEC (Power or Pulse Energy Control) controlling the overall optical energy from the laser

❖PSO (Position Synchronized Output) support for external triggering to any arbitrary PRF while 
maintaining a constant, stable pulse energy with low jitter

❖Digi-Burst  for individually controllable bursts of up to 10 pulses with a separation of about 31 ns

❖POD (Pulse-On-Demand) pulse bursts can be triggered internally, externally, or continuously, 
while maintaining constant pulse energy
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RX Series – FLEX-Pulse

❖PEC (Power or Pulse Energy Control) controlling 
the overall optical energy from the laser

❖Digi-Burst  for individually controllable bursts 

of up to 10 pulses with a separation of 31 ns

❖PSO (Position Synchronized Output) support for external triggering to any 
arbitrary PRF while maintaining a constant, stable pulse energy with low jitter.



© Photonics Industries International, Inc. | Confidential

RX-GEN 4
❖ Hybrid Laser Configuration

❖ Seeder – 100% fiber
❖ OSA’s already very small
❖ Onboard Electronics (water/cooled)
❖ Integrated 2HG if specified.
❖ All DC and highly efficient
❖ Fully temperature stabilised optical base

❖ Free Space Amplification:
❖ All w/c solid state amplifiers
❖ Multi-stage using proven DPSS Technology
❖ Flexible power scaling - Simple/reliable
❖ Pulse Energy biased

❖ Size to power comparison:
❖ Green – PI
❖ Pink – MKS
❖ Blue – Lumentum / Coherent
❖ Black - Trumpf 0
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RX Series – Wavelength Switching Features

MWB – Multiwavelength Blended
Both wavelengths come out of a 
single exit port all blended together. 

MWS – Multiwavelength Switchable 
IR or green emitted from the same single exit port. 
The user selects which individual single wavelength is 
emitted at any given time via the GUI. The advantage is 
having access to all the available wavelengths collinearly 
from a single exit port with fast (<3 sec) wavelength 
switching on the fly.
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LOW PRF – VERY HIGH PULSE ENERGY LASERS

❖ Traditionally Lamp-Pumped Q-Switched Lasers
❖ > 1 to 5J @ 532nm required
❖ Very large | Very Heavy Optical Heads
❖ Very Large 19” Rack Mounted PSU
❖ <1 % Wall plug to optical efficiency
❖ Very Larger ~ 4kH water cooling 
❖ Large Format – very expensive 2HG Crystal
❖ HV Lamp PSU and frequent lamp changes.

❖ 2025 – DPSS
❖ New DPSS Pumping Chambers
❖ Over Design Concept Unchanged
❖ Large Frame Optical heads.
❖ Optical Tables and Heavy Mechanical optical mounts.

DPSS - 1300 mm x 210 x 330mm – 100 Kg

Lamp PSS - 2100 mm x 210 x 330mm – 150 Kg
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LOW PRF – VERY HIGH PULSE ENERGY LASERS

Wavelength:           1064nm  or 532nm
Pulse Duration:      ~ 10ns
Pulse Frequency: 10Hz 
Pulse Energy: 4 J @ 1064 nm
  2 J @ 532 nm
Beam Mode: Multi-mode : M2 < 8  (ISO)
Pointing Stability: < 50 µrad – full angle  (ISO)

Exceptionally Compact Form Factor.
Water Cooled
Onboard:  Mode Monitoring / 100% Energy Monitoring / 
532 nm Auto-Tuning.

Technology Overview:
Compact Low M2 Master Oscillator
Free Space Amplifiers  – Direct Diode Pumped – Patented Designs
Pockels Cell Q-Switch 

532nm – “Extra-cavity” full auto-tune – 100% beam dump shutter.

DPM Series –  Developed for industrial semiconductor processing



QI – Quite Interesting
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MID PRF – HIGH PULSE ENERGY LASERS
SN Series –  Developed for industrial hard materials processing.    

Wavelength:           1064nm & 532nm
Pulse Duration:      100 ps  to 5 ns - Selectable
Pulse Frequency: 10kHz 
  100,000Hz
Pulse Energy: 4+ mJ @ 10KHz     (2.5mJ @ 532nm)
  2.5 mJ  @ 100KHz ( 1.5mJ @ 532nm)
Beam Mode: True TEMoo   M2 < 1.3  (ISO)
Pointing Stability: < 25 µrad – full angle  (ISO)

Exceptionally Compact Form Factor.

Technology Overview:
Seeder: Proprietary DPSS USP Seeder – 100ps to 5ns
Free Space – Multi-stage Amplifier – Diode (Fiber pumped – RX Series)
Acousto-Optic Modulator-Based Pulse Picker
AOM – Pulse Energy Control – Attenuator. 100% to >1%

532nm – “Extra cavity” – Using a RX based Optical Sub Assembly. 

Same form factor as RX Series



Thank you for your time.

Any Questions?
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Difficulties in observing the e-kagaku satellite using SLR
JAXA Shinichi Nakamura 　

2025/12/11

First and foremost, we would like to express our gratitude for your 
cooperation with the SLR observations of the ekagaku1 satellite.We 
also apologize for the lack of response from the ekagaku1 satellite. 
Today, we will explain the cause of this issue and share some points 
to keep in mind during SLR observations.



Cause 1: TLE Misassignment

On October 10th, three small satellites were deployed from the ISS. 
Unfortunately, radio communication was not established, so we made a CPF for the ekagaku1 
satellite using TLE from November 4th to 8th.
According TLE,  65941 Clover, 65942 ekagaku1, and 65943 BOTAN.
 However, on November 11th, with the cooperation of the amateur radio community, it was 
determined that TLE-65942 was the BOTAN satellite.

Also, since the Clover satellite is a 2U satellite and 
the ekagaku1 satellite is a 1U satellite, we 
determined that TLE-65943 was the ekagaku1 
satellite based on a radar cross section evaluation 
using the JAXA SSA radar. So, we made the CPF by 
considering TLE-65943 as the ekagaku1 satellite.
(The CPF was based on the orbit determined by the 
JAXA SSA radar, not the TLE.)
However, we have not yet obtained return signal to 
the SLR laser.    

On  Oct 15th

The direction of travel is from top left to bottom right. The flight order, 
from the front, is 65942, 65943, 95941.



Cause 2: Satellite Design

NP

SP

Last week, I discussed the ekagaku project 
and the cause of the SLR failure.
There was insufficient communication 
between JAXA and the junior and senior high 
school students who developed the ekagaku1 
satellite. 
The reflector attached to the ekagaku1 
satellite was not facing toward the Earth.
The reflector faces north, along the Earth's 
magnetic field lines.
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Restriction by NASA ISS team
NASA prohibits SLR observations for 10 days after a new spacecraft is 
launched toward the ISS or after it departs from the ISS.

The next SLR observation of the ekagaku1 satellite is on December 16.

Future Plam (Plan B)
Today – 2026/Jan End   :  JAXA will make CPF of TLE-65942 BOTAN 

If No return
2026/Feb – Future  :  JAXA will make CPF of TLE-65941 YOTSUBA 



Conclusion:

Even if the ekagaku1 satellite is visible, you will not be able to receive a return signal due to the 
relative positions of the SLR station and the ekagau1 satellite. 

Northern Hemisphere SLR stations: You can observe the ekagaku1 satellite when it is located 
between your station's south to the zenith.
Southern Hemisphere SLR stations: You can observe the ekagaku1 satellite when it is located 
between your station’s north to the zenith.

Currently, our guess is:
TLE-65941 Clover       <-- TLE is correct
TLE-65942 BOTAN     <-- TLE is misassigned. 　 TLE gives name “ekagaku1” now.
TLE-65943 ekagaku1 <-- TLE is misassigned.    TLE gives name “BOTAN” now.

If we receive an SLR response from TLE-65943, we plan to report the TLE misassignment to the SpaceTrack.org 
based on that evidence.

We apologize for putting you through this tedious observation, and we sincerely appreciate your cooperation.

                                                               Thank you     Shinichi Nakamura 
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The current list of ILRS core sites should be updated to account for major 

updates of some stations, etc. The existing list was slightly modified in 2023 

last (cf. right plot).

▪ The ASC initiated a task force to revisit the criteria (e.g., observation time 

span and coverage, discontinuities, stability and consistency of range 

biases). This task force should also

− assess the current ILRS tracking network quality 

(performance/quantity, quality, etc.)

− screen the combined weekly v280/v320 data to identify core stations

− compile guidelines and a recommendation to GB (core site list + 

description how they had been identified)

− Include information in new section in ILRS DHF

▪ Does anybody from NESC wants to join this task force?

(current members: L. Geisser, V. Husson, D. Sarrocco, M. Bloßfeld)

ILRS core sites
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▪ More and more satellites are in orbit which require SLR tracking!

▪ ILRS GB raised pass performance standards from 1500 passes 

(1996) to 3500 passes (2015)

▪ BUT: only 25% of stations reach these standards, i.e. contribute 

significantly to the TRF!

▪ Now, a raise to 4900 passes will be proposed to the GB

▪ kHz laser systems, new generation of event timers, new 

stations, …

▪ What is the opinion of the NESC here?

▪ The ASC is thinking to assess the need how many passes are 

needed to obtain reliable/stable station coordinates (via 

simulations).

ILRS station pass performance criteria
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The ILRS has ordered its tracking priority list according to satellite orbital 

parameters and special project needs.

▪ Priorities decrease with:

− increasing orbital altitude, and

− increasing orbital inclination (at a given altitude)

▪ Priority of some satellites may then be increased to intensify support for:

− active missions (such as altimetry), special campaigns, or

− post-launch intensive tracking phases, and

− some slight reordering may be done to give higher priority to missions 

with increased importance to the analysis community.

▪ Stations may adjust priorities to accommodate local conditions such as 

system capabilities, weather, and special program interests. 

▪ Unfortunately, very important satellites like LA-1/-2 are at place 24/25 →

creates confusion, maybe also leads to less LA-1/-2 passes per station!

▪ The ASC discussed at its last meeting if one should define the priority list not 

based on height but category (e.g., high priority of ITRF satellites). What’s the 

NESC opinion on this?

ILRS satellite priorities
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Within the analysis of SLR observations, the range bias is highly correlated with the satellite target signature, which itself 

depends partly on the applied algorithm to compute a NP at each station

▪ Based on a former request (NESC/ASC?), the ILRS network stations should upload the computed NPs as well as the 

respective FR data to the ILRS data portals (format: CRDv2)

▪ Up to now, stations upload “only” the clipped FR data used to generate the NP to EDC/CDDIS

▪ With this data set, we cannot recompute the NP using other algorithms which means we cannot assess the impact of the 

NP algorithm on the target signature model (red arrow)

▪ The ASC wants to approach the stations (via CB) to stress the need for publishing the unclipped FR data again (with the 

help of NESC?)

▪ Afterwards, an ASC task force might investigate the impact of a commonly applied NP algorithm for analysis products (and 

models)

ILRS FR/NP data submission

Range bias

(station- and

satellite-dependent)

target signature

(station- and

satellite-dependent)

NP algorithm

(station-dependent)
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Special Issue on Satellite Laser Ranging
Astronomical Techniques and Instruments invites 
submissions for a Special Issue on " Satellite Laser 
Ranging (SLR)". SLR is a pivotal technique in high-
precision space geodesy and geodynamics, enabling 
critical applications such as satellite orbit 
determination, Earth gravity field modeling, and 
crustal motion monitoring. Recent advancements in 
laser technology, detector capabilities, and data 
processing methods have significantly enhanced 
SLR’s accuracy, data coverage, and scope. This 
special issue aims to showcase cutting-edge 
research and foster academic exchanges in this field.

Topics of Interest 
(include but are not limited to)
• Recent Progress in ILRS
• SLR for Geodesy and Geophysics
• Station Operations and 

Upgrades
• Lunar Laser Ranging and Future 

Missions
• Space Debris Laser Ranging
• SLR for Gravitation and 

Relativity
• Development of SLR and Time 

Transfer
• SLR Data Processing
• New Device for Laser Ranging

Submit by 2026.07.31 at www.ati.ac.cn

Dr. Ming Li   
Sun Yat-sen University

Dr. You Zhao    
National Astronomical 
Observatories, Chinese 
Academy of Sciences

Call for Papers
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