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Laser Guide Star Operations
at Gemini Observatory

Gemini AO Program: A Brief History

2005— GN laser first light is achieved
onMay2 @ 4:15 am!

TheGemini North Telescope g
IS equipped with a 14W, 589n S
DPSS laser and in conjunctio
with ALTAIR has been
providing Laser Guide Star
Adaptive Optics (LGS AO)
regular scienc®ueue
observations sindeebruary
2007,




Laser Guide Star Operations
at Gemini Observatory

GeminiAO Program: A Brief History

2011 -GS laser first lightis achieved

TheGemini South Telescope
IS equipped with a 55W,
589nm DPSS laser system f
MCAO (5 X 10W Beams)
was installed on the Gemini
South telescope in May 201
and successfully made first
out of dome propagation in
Jan 2011




Gemini South Gemini North

Gemi ni 0s
Guide Stars

Shown side by
side




Five Laser Guide Star Constellatio
at Gemini South

Gemini South Is the
Firsttelescope equipped
with a multisodium

LGS facility worldwide

Photo: M. Boccas



Remote Laser Operations at Gemini

In this presentation, we comment on how Gemini Observatory
developed regular remote operation of the Laser Guide Star
Facility and highpower solidstate laser as routine normal
operations.

GN Laser Operation

Acirst out of dome propagation ~ May 2005

ARegular science ops since February 2007

Fully remote operation of the LGSF from the Hilo base facility
HBF was initiallytrialed and theroptimized and became the
standard operating procedure (SOP) for LGS operation in

December 20080 present.
Show Video of LGS operationg======p -
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GN LGSF Operation 2007B 0 2010B
o Laser Nights o
30.00 Only 60.00

2007B | 2008A || 20088 || 2009A | 2009B | 2010A | 2010B
s Sum of %ALTAIR/nightusable time| 28 91 2774 23.27 1424 13.14 7.37 416
== Sum of %Laser/night usable time 240 2.06 0.64 0.67 012 0.11 0.00
mmm Sum of %BTO/Mmight usable time 0.00 1.23 0.44 474 278 3.16 1.28
mmm Sum of %LLT/night usable time 1.58 0.00 1.14 0.00 1.10 202 0.29
-m-Sum of total nights 30.00 38.00 60.00 56.00 5400 53.00 55.00




Safety Systems of the
Gemini LGS facllities

Laser system (Provided by laser vendor LMCT)

A Built-in personnel and hardware safety, including but not limited to:
o On/off key switch (must be in for laser electronics to be energized)
o Fail-safe, defeatable door interlocks (terminate laser emission if door open)

o Temperature and flow sensor interlocks and cut-off switches (terminate light
emission at all wavelengths and/or power to the laser electronics)

o Mandatory safety-related labeling

o Automated, internal checks at startup & during operation (trigger interlocks as
needed)

Laser Interlock System (LIS - Gemini Eng)

A Safety brain for the entire LGS facility and AO systems, based on PLC technology, is
a child of the Gemini Interlock System (GIS)

Gathers inputs from all LGSF and AO subsystems, process logic, outputs interlocks
and/or commands to all LGSF and AO subsystems

A

A Typical end result of interlock sequence is shuttering of laser beam at laser system
output or at BTO shutter (prior to sky propagation) depending on circumstances

A

Also includes input from spotters (aircraft avoidance), LTCS (beam collisions),
earthquake detector; 2011 project to interface with satellite avoidance as well.



Safety Systems of the

Gemini LGS facillities
Aircraft avoidance- US FAA/Chilean DGAC

—_ A To protect Mauna Kea airspace. Gemini completes annual re-certification with

i | FAA (letter of no objection) of our planned aircraft spotter program, protocol and
FAA (FAA.pdf) procedures.

; j A To protect Cerro Pachon airspace. Gemini completes annual re-certification with

FAA - GE MINI Chilean airspace authority of our planned aircraft spotter program, protocol and
aaft avoidance pla procedures.

Space Satellite avoidance- LCH/ US DOD STRATCOM JFCC
— A To protect US and other nationds spac
i r JFCC/ Joint space operations command- JSOC request that all laser equipped
JFCCUIFCC.pdi) observatories apply in advance for laser propagation clearance windows.
R A Use of the Laser Clearing House requires each Observatory to submit a target
ﬁ [ list five days in advance of planned laser propagation. The list is processed by
JSOC (JSOC.pdf) LCH to indentify conflicts and JSOC returns a list of approved propagation
windows for each night.
A In 2010 GN & GS staff completed training with LCH/JSOC in new improved
LCH procedures and JSOC certified Gem

Laser Traffic Control System- LTCS- MK/CP
A To avoid laser beacons interfering with observations being performed by other
telescopes as per Mauna Kea Laser Policy. The participating telescopes jointly

share real time status and pointing data providing automated conflict avoidance.



LGSF Operation
Typical Workflow

GN laser operates 110 nights per yr. GS laser 50 nights planned
for 2011.

Laser is operated by trained and certified laser operators

Maintenance (e.g. laser preps prior to run):

aosemortly A Documented maintenance procedures conducted by trained and
certified laser workers Level Il Laser Tech & Level Il Laser Eng.

. Normal operations (day-time laser calibration and night-time

“@J propagation to sky during laser runs):

A Remote laser operation and monitoring from either GN or GS control
rooms

A Laser beams are fully enclosed:

o Laser Service Enclosure (LSE) houses all work on Laser System, with
interlocks on double access doors

o Laser System: interlocks on Laser Bench Enclosure and Laser Electronics
Enclosure doors

o BTOJ/LLT: interlocks on laser path tube and vane access doors
A Sky propagation prohibited below 20deg elevation (MKO and AURA-O
policy)

Ma ster Procedure
tLGSFGN_12-20-

10
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IMGELLI Remote Laser Operations KVM over IP

b O (i-KVM)
- There are performance issues
P network latency so KVM user

management is commonly referred
to as "near real time".

BEAM

TRANSFER
OPTICS

- ul4w -

Instruments 8

GSAOI &
Instruments

Hilo or La Serena
Control Room

KVM and Networkbootbar
This KVM over IP subsystem is typically connected to a

system's standby power plane so that it's available during
the entire BIOS boot



ATEN KVM over the net

Features:

Mrovides ovetP capability to KVM switches that do not have built in eiRrfunctionality Virtual media

via USB 2.0 data transmission NEW!

AEnhanced fps (frames per second) throughput for crisp responsive video display NEW!

AUltra-Sync- with USB mice local mouse movement becomes the remote mouse movement NEW! Superior
video resolution: up to 1600 x 1200 @ 60Hz; vibranb&4olor depth for rich remote session display

NEW!

Aull-screen or sizable remote desktop windamwfull-screen mode the remote desktop display scales to
user's monitor display size NEW!

AUp to 64 user accounts)p to 32 concurrent user logins for singles sharing Message board feature

allows logged in users to communicate with each other, and allows a user to take exclusive control of the
KVM functions

Hon-screen keyboard Export/import user account and configuration settings

Aadvanced security features include password protection and advanced encryption technologies

ASecure 12it SSL encryption Enable/disable browser operation Event logging

ARemote firmware upgrading

AMultiplatform support: Windows 2000/XRista, Mac, Linux, Unix, Sun and FreeBSD


http://www.aten.com/data/quick_finder/vista/vista.htm
http://aten-usa.com/etube/slideshow_movie1.html

ATEN KVM over the net

IlH ““ANTAE[ ir World of Technology!

My Account Order Status  Wish Lj

INDEX BRANDS COMPUTING STORAGE PRINTERS NETWORKING CABLES OFFICE SUPPLIES ELECTRONICS  HOU

Home = Indexez = Shopping Cart

shoppingeart & "o

Your Shopping Selections | Recalculate | [ CheckOut |

Cluantity U3 Dallars
USB CHE000 KVM Virtual Media 1 538.09
Mfg Parts CHB000 Provantage® ATEMOSC. Remove

Q‘ ¥ In Stock. This item will be shipped directly to you from the nearest available
regional warehouse. See Availability. Manufacturers Warranfy. Available to USA and

Canada only. Related Products/Cateqories

Subtotal: 538.09
Destination: | USA Hawaii [v]
Shipping: 32.20

Total Order: $ 570.29

shipping: | UPS Blue - $32.20 v




WTI Network Boot Bar

Features:

/8 Outlets

Asingle 20 Amp Power Input Feed
Arrue RMS Current Metering & Reporting

KCircuit Breaker Protection

Aocal LED Displays Amps, Volts, Watts or Temperature

AGraph Daily, Weekly, Monthly & Yearly Power Consumption Data
AKurrent, Voltage & Temperature Threshold Sensing

AJser Defined Alarm Thresholds

Anlarm Notification via Email, SNMP, Syslog, text message, LED or audible alarm
Aower Load Shedding w/ Auto Recovery

Mevice Watchdog Monitoring/Reboot

ASSHv2 Encryption

ASNMP Control (v1,v2¢,v3)

A0/100BaseT Ethernet Port

ADAP, Kerberos, RADIUS, TACACS+

ACommand Logging with Audit Trail

Andividual & Group Outlet Power Switching

ARemote On/Off/Reboot/Default Power Switching
Arimed & Scheduled On/Off/Reboot Switching

[Easyto-Use Menu/Commands

AUserDefined PowetUp Default Status

Arhree AUX Ports Allows Control of Up to 80 Outlets via One Interface
Aarious Input Cable Styles Availabl@rder Separately

ASSL Web Browser (Https) for Set Up and Operation

ARemote Power Monitoring

23 WTI - Network Boot Bar - Microsoft Internet Explorer M= E3
J File Edt Yiew Favoites Tools Help
D NETWORK BOOT BAR

LOCATION: WTI Demo Room - Irvine Ca

SWITCH PANEL

Plug Name
1 Server 1
2 Server 2
3 Router
4 Ethemet Switch
5 DSU/CSU

All Plugs
Setup Log Out

Status

JIIT

Refresh l

o 0O % O D

~

Apply

Firmware Version: 1.10

Off

-

-

Cancel

Boot

o

-
-
-

B




WTI Network Boot Bar

)25

western
telematic inc.

5 Sterling, lrvine CA 92618 Tel 949-586-9950 Fax 949-583-1320
NetReach™....... Keeping The Net Working!

Price

Quotation

Purchase Order/Sales Inquiry Fax: 949-583-1320

To: Jeff Jarboe From: Laura Stading

Company: Gemini Observatory Date: 02/12/09

Voice: (808) 974-2591 Phone: (949)421-4103

Fax: ( ) Fax: (949) 583-1320

Email: jjarboe@gemini.edu Email: LauraS@wti.com
[AVAILABILITY | PAYMENT TERMS F.0.B. SHIP VIA FREIGHT TERMS |

1DayARO COD / Visa/MC/Amex/ N30 Irvine, CA UPS Surface Pre Pay Add
Qry ITEM PART NUMBER / DESCRIPTION PRICE TOTAL

1

MPC-18H-1

Switched PDU,Single 20Amp input 8-outiets, 100-120V AC

***Price reflects a 5% Educational discount

***WTI Products include a 5-Year Factory Warmranty

***Unlimited “Free” Lifetime Tech Support

***Inciuded is an Est. Freight to Hawaii

Quote# LS021209-3

$736.25 $736.25

$0.00 $0.00
$0.00
$0.00
$0.00
$0.00
$0.00

ESTIMATED TAX (IF APPLICABLE) =

SUBTOTAL =| §$73625

ESTIMATED FREIGHT CHARGES= $59.00

L

TOTAL = $795.25




GN laser remote access upgrade

Ethernet for EPICS

New Ethernet connection o LASER
for Remote IP Console :::: CONTROLLER
LSE LOCAL BELKIN
F1DF102P
GUI, KYBD,
MOUSE KVM SWITCH
./'\‘ STEALTH 2000
‘\" DIAGNOSTICS
Ethernet for Remote IP Console \\ PC
New Ethernet connection
for Remote IP Console

. LeCROY WAVEPRO
Ethernet for Remote IP Console Belkin

REMOTE IP MGR Oscilloscope

Touch screen

. J




Gemini North upgrade physical layout

Gemini North Laser Bench

NI PXI LASER CONTROLLER

STEALTH 2000
DIAGNOSTICS PC

Ethernet for
Remote IP
Console

BELKIN

F1DF102P

KVM SWITCH

Belkin

"] REMOTE IP MGR

LeCROY WAVEPRO
Oscilloscope

Touch screen
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Okay, thatos how to
for remote operation

1) Is the laser system
reliable enough to be
operated remotely?

2) Are we ready
to operate it ?



GN Laser Operation:  Stabilization and Resource
Extraction Plan

Phase | Centralize, Standardize, Modularize and Optimise: staffing model

1.
2.
3.

4.
5.

6.

for sustaining LGS Ops
Enter details of GN LGS activities into Project Insight O&M- Validate FTEsS
Document procedures for Level | GN Laser Operation.

Formally train and certify additional GN laser operators for night ops and
backup.

Document procedures for Level Il GN Laser Tech.  Red is complete
Formally train and certify GN Level Il Laser Tech
Remote Operation of Laser from HBF is SOP

Phase Il Standardize, Modularize and Optimise: Laser System Reliability

1.

Ph

B

S

WN =B WN

Improvements
Improved reliability of Laser System to enable SSA propagation- (Eng09—
090 and mi ni | aser upgrades Jul yo

Prioritise GN Laser spares and close gaps (95% complete in 2009)

Enter Laser and Optics PMs into Maintscape or Pl

Routinely use operational data to drive continuous improvement activities
e Il : Optimise and Outsource Night Operations

Tri al of SSA | aser-Qp-Qo2p1gati on by

Reduce size of spotter Crew from5to 21 Q2 2010

Deploy ASCAM T no objection FAA phase out Aircraft Spotter program-
expected completion Q2 2013

Outsource LGSF night operations to Sci Ops- Roll out in 2011.



The Five Levers Model

Extracting Resources from MissionCritical Context

Core Co nteX!Z/

¥

1.

Centralize. Bring operations under a single authority to
reduce overhead costs and create a single degisaéing
authority to manage risk

Standardize Reduce the variety and variability of
processes delivering similar outputs to further reduce co
and minimize risks.

Modularize. Deconstruct the system into its component
subsystems and standardize interfaces for future cost
reductions.

Optimize. Eliminate redundant steps, automate standard
sequences, streamline remaining operations, substitute
lower-cost resources, and instrument the process for
monitoring and control.

Outsource. Drive processes out of the enterprise entirely
further reduce overheadariabilizecosts, and minimize
future investment. Incorporate monitoring systems into

51S

to

Service Level Agreement

Geoffrey A. Moore, 2005, from the book ADEA



Phase Centralize, Standardize, Modularize &
Optimise staffing model for sustaining LGS Or

ACompletion of documentation, /
AVaintenance manuals, setp and preventive maintenance
procedures (automate routine work orders).

AResponse plan (operators), Troubleshooting guide (M Tech:
AStaff Training and Certification:

Avalid staff model, certify staff to above procedures
ASpares
Arioritiseand complete and then sustain critical spares
Inventory also plan for componewbselecence
Auality System
MRigid use of Fault report system (Remedy).
AContinuous improvementMature organization toautinely

use operational data to drive continuous improvement
activities



A Trained on 5
procedures

A Training & Cert.
takes 7 nights
over 2 months

A Follows
Response plan -
escalates to
Level Il Tech

A Operates laser
at night

AProcedures

AResponse
Plan

AEscalate to
Level |

Operator

Level |

A Trained on 30+
procedures

A Training and
Cert takes 9
months

A Follows Trouble
shooting guide-
escalates to
Level lll Eng

A Does laser prep
& sustaining
PMs and spares

AProcedures

ATrouble
shooting
guide

AEscalate to
Level Il

LGSF StabilizatienrAdministrative
Staff Training and Certification.

Level | Level Il Level Il
Laser Operator Laser Tech Laser Eng

A Trained on 40+
procedures

A Training and
Cert takes 18
months

A Is Tool owner
and subject
matter expert

A Curator of
Troubleshooting
guide and
Response plan

AProcedures
Sustaining ATrouble
shooting
Englhevel guide
A Escalate

to Magr



Phase IStandardize, Modularize &
Optimise Laser System Reliability
Improvements

From an engineering perspective remote operation demands
stable, well characterizedandbaselined equipment sets.

Stabilisation

In the effort to produce consistent, stable and controlled laser
parameters (power, wavelength and beam quality) we completec
failure mode effect analysi&MEA) of the laser system and sub
systems that initiated a campaigmpoioritisedhardware upgrades
and procedural improvements to the routine maintenance
operations.

We also did a separate FMEA mmote operationof the laser
and alsacontinuous 24hroperation of the laser.



1.

w N

S

Failure Mode Effect Analysis
(FMEA) - One way to do 1it.

Assemble two teams. The Project team (A) that wants to do something
new and exciting (to them) and a team (B) of seasoned Eng and Techs
(touch of grey hair) .

Get Team A to explain to Team B what they plan to do.

The fun Dbit; Compile, 1 n a organi
concerns (real & perceived) and attempt to identify the physical nature of
the risk that the concerns represent.

Then give them a numerical score foobability , criticality and

detectability to give a cumulative risk score or risk #.

Rank them as a Pareto chart in order of descending risk.

Risk#= Prob.Occurancg_lo).Criticality(l_lo). Detectality ,

A Once we believe that we have

FMEA Risk Analysis

correctly calculated the assessed risk

the next step is make plans to HH”“““””“
Implement mitigations and
contingencies that will reduce the risk
score starting with the highest.




Failure Mode Effect Analysis
(FMEA) - One way to do it.

Risk#= Prob.Occurancg , ., Criticality,, , ,, Detectabity

Occurrence Rating

1. Wery low <.01/1000

2. Low - 111000000
3. Low - 1/100000

tModerate - 110000

tModerate - 1/2000

tModerate - 1/500

High - 1/100

e

High - 1/50

9. %ery High 1/20

10, %ery High =110

Criticality of Effect: Detection:
No Effect 1. Mane 1. Almost Certain
2 Wery Minor 2 Wery High
Annoyance 3. Minor 3. High
4 Wery Low 4. Moderate High
Loss or degradation b. Low b Moderate
of secondary function 6. Moderate 5. Low
Loss or degradation 7. High 7owery Low
of primary function 8. very High 3. Remote
Failure to meet 9. Hazardous with warning 9 Very Hemote
safetyfrequlations 10, Hazardous wlo warning 10. Almost Impossible




LGSF StabilizatienFMEA highlighted
opportunities for Equipment upgrades to
Improve reliability.

SCC)re: BeneﬁtGN_Laser_Iiabilitycomp IeXitylmplement:ﬂ'on VendOIE)

ependenc

more temperature sensors on bench 60.0 3 $ 1,000.00 4 5
Change the AOM RF power distribution 5.0 5 $ 5,000.00 1 1
FRU peltier rerofit 75.0 5 $ 20,000.00 3 5
integrated beam profiling and spectrometer 75.0 3 $ 3,000.00 5 5
1064 etalon control 45.0 3 $ - 3 5
power meter at both oscillator with integrated device four inputs 45.0 3 $ 4,000.00 3 5
in-situ diode sampling wavelegth and power 45.0 3 $ 1,000.00 3 B)
in-situ FAP nose inspection tool 40.0 4 $ 1,000.00 2 5
Use of lon Beam Sputtering (IBS) coatings for durability and hydroscopic 40.0 2 $ 10,000.00 4 5
issues HR mirror, SFG optics

Change the rods mounts fiber coupling 36.0 3 $ 6,000.00 3 4
Use new etalons + TECs 30.0 5 $ 7,500.00 2 3
Tighter tolerances specified on key mirror coatings 4.0 1 $ 10,000.00 4 1
Ke

Eng10-010 Upgrade items $  42,500.00

Ongoing Corrective Maintentance Project 2009-2010 $ 21,500.00



LGSF StabilizatienEquipment upgrades
to improve reliability

o Ty GN Laser

GN Laser ’ N\ : Waveplate Rotator Phase I, .
Remote Access Project Update ,, \\ Scanning Fabry Per;t,r;gl;teog;teljt;rdupagéaede, new filter wheel
/ \
/ \
\
J Colby RF Delay Generator\‘
Jeff Jarboe ,' ‘ Vincent Fesquet

i \
1
[ |
1 i
[ | Performance Evaluation Results ,

‘ 04/16/2009 '

\ /

\ Jeff Jarboe I
\ Gemini Observatory l
\ /
\ /
\ V4 GN / GS KVM Proposal
GN Laser Future Improvements PR

06/05/2009

Jeff Jarboe

Robert Wyman Sk
Gemini Observatory



Original Equipment :
Variable RF delay loop switch

LMCT 71 Variable RF delay loop switch

Aviodel # DSDB1
Avariable RF loops capable of a minimum delay of 140ps to all loops producing 31.157ns total delay
AL40ps resolution based on loop configuration
ANominal delay of switch is 2.52ns

Avianually adjustable from switch box located in the LSE




1.18 Watts measured

after the splitter

RF Driver at 40MHz

GN Laser Timing Servo Loop

One RF source drives both AOMs.
Timing board compares phase of
detected pulses with RF source.
Timing board will detect out of
phase condition and reset the
divider.

PX| samples phase error signal
Digital P1D loops provide closed
loop control transfer function.
FPGA board in PXI chassis
generates pulse timing for stepper
motor drivers

Stepper motors change cavity
length and therefore the pulse
phase.

In PXI Chassis
Detector |«
80 MHz
Pulses
e
Ll /‘—\j\\_f/’
90 MHz LPF
RF Sync.
Signal X

/\_/

AOM OC 1064 nm
Linear Stage
Power
Splitter
Power Amp 10W
] AOM OC 1319 nm
Linear Stage »
Window -+
Reset Comparator
¥
1 Divide By 2 l

Amplifier

PX| Chassis

1. ADC

2. PID Loop

3. FPGA for motor control
timing

—
. Phase |/><\ /’%\j’
omparator \

] LPF

90 MHz LPF

Timing Stabilization Board

Phase Error




Equipment T RF Delay Generator

Colby Instruments T RF Delay Generator

Aodel # PDI-100A-10NS

AL0ps resolution electrical relay based and 500fs resolution
ElectroMechanical Trombone for High resolution across the full 10ns range

ASignal Input Frequency Range DC to 18GHz
APrecision and accuracy is to 0.1%6 ps at 10ns
Aower Handling is 10W CW, 50W Peak
A500fs resolution from 0 to 10ns

ANominal delay of instrument is 7.9ns ( spec )

Aully programmable via GPIB, RS232 and TCP/IP
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GN Laser Installation
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Remote Control of RF delay

With Labview
A standalone VI has been created but is not approved to use at
this point. This code will be pushed to EIG for future
refinement and the official implementation

%! Colby.vi Block Diagram

5 Colby.vi Front Panel v Elle Edit Operate Iools Browse ‘Window Help @

| B Colby.vi Front Panel - 2.9 = —

Bl i oroe T oo irion 15b 00| [2] ol ot [ oo oeoen e ] [Be]5en] [€2] =
@[] [ Applezton Fort_ |« [ [ | 222 [ €] &)

_
o |
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Should we remotely control

this device?
A DANGER

] The image cannot be displayed. Your computer may not have enough memary to open the image, o the image may have been corupted. Restart your computer, and then open th fle again, I th red x stl appears, you may have to delte the image and then inert  again
o N o vou o B o e 0 g o o v Should we remotely Control Tnvisible and Visible Laser Radiation —
H B Avoid Eye or Skin Exposure to
thls deVICe? Direct or Scattered Radiation
AlYedah | (ol !l § @0 Iskhi it dtislWwE d dislo Laser radiation when open
or not t and interlock defeated.
Control of RF delay Class 4
Jeff Goldblum, J Safety to the Laser
What are some Currently, this is an passive device of the laser svstem. There is currentlv no feedback/
control logic in Labview. Here are two exam]
1. The ability to control. Control of RF delay

optimization

Safety to the Operator

1.The main control logic for the timing stabil
of the optical pulses with the RF sync source

2. The at_)i”ty to_ Since the RF delay s inside of this loop, the
behavior whil and adjust accordingly. For this reason, RF Thi 1 will b d : g
capability for loops open. is control will not ¢ used as an attenuatu.)n source during open
beam work or during local low power alignment practices.
3. The ability to 2. Another use of this devise is to have instan

adjusting the SFG crystal. Currently when v

logic will tumoff the wavelength locker befo ! A
wavelength locker is another closed loop sys{f L iére are several methods of operation that could benefit from this

stabilityand r

Since the RF delay will affect power, the W] control. These scenarios should be addressed on a case by case basis.
could drive the etalon temperature out to try
The ultimate safety of the operator is number one

Update: A i tw f d t E : 2
WS TR Equipment protection being number two

error did shift S0MHz, the closed loop sysf]
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N G E M I N I Gemini North WP & SFG physical layout

OBSERVATORY

. Power Sensor - Ophir 4 head — USB2.0
Power Meter ——— Ophir Smart Head cable

0l waveplate ——— DB25 Motion Control




DSYAYA Db2NIOK ! LJANF RS
Current Hardware Procurement

QD Rlewport = Motion Controller = Model ESP301 RS-0t/ KEXIAD) S
AXES < + »
1 2 3
v -

g MOTOR mmy

= S | ) DowN Bl "]
ENABLE/ DISABLE 7 8

[__) MENU/ENTER [_3 ? G




DSYAYA Db2NIOK ! LJANF RS
Current Hardware Procurement
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DSYAYA Db2NIOK ! LJANF RS
Current Hardware Procurement

Ophir- Smart Head to USB Interface and Four Channel Pulsar 1

Ophir basic smart head to USB interface for single channel and high speed Pulsar
series for 34 channels turn your PC or laptop into a full fledged Ophir rahkinnel
laser power/energy meter. Just install the software, plug the head into the interface i

box and the USB cable from the box to the PC USB port. Using the USB Interface, you -_;-,rf »,1‘.'-'-""‘
can connect several heads to the PC by using one box for each head and if necessary, wﬁ'?

a USB hub. With the Pulsdr,Pulsai2 and Pulsaf series, you can connect up to 4

heads to each box, monitor each pulse at up to 20KHz and utilize external trigger. The

connection from each box to the PC is via one USB cable.

. ' StarLab - [Quasar Pyroclectric PESO-V2 (s/n:127816) 0S1.19 (s/ni3us( (=] |

.Fie Wew Lop Select Device Functions Options Window Hebp =181 x|
QB -E N & %

=

2Z

Disglay Ia»y Graph ¥ =
Display Window
m mnse 1| |
[« | Lf—'
= [Energy, J]
Mn 17430
Ma 21.95n) 18.00mJ
Avetage 7.452m)
Std Dey. 5341md 15.00mJ
Overaros 97
Tolal Puses 8548
% 22Mg 12.00mJ
Measuement Parameters 9.000mJ
Mode |Erv.~‘w 'I
X m 6.000mJ
Range 00 = 3.000mJ
Ddtuser I 'I

Pulsa Wiadth | 305 - 0.000mJ
) | Display - last 20 pulses

Ready [Ophir Optronics  Starlab -
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Gemini North physical layout

DB25

BN({

USB

Gemini North Laser Benck‘I

NI PXI LASER CONTROLLER
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Purposed GN Bench Pagsough panel layout
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Purposed GN Paghrough panel layout




Benchtop test at HBF Motion control
hardware and passhrough cables




Benchtop test at HBF
Ophir power meter
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Mechanical Fabrication of laser Bench




Waveplate Rotator installation

\




Waveplate Rotator installation




Waveplate Rotator installation

Some optical components we e : ,
adjusted and realigned to |
optimize space for new

mechanical hardware
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Two new applications were installed on the Stealth P(
ESPUtl - motion control utility
Starlab- power meter monitoring software

CICIEC PRl 1

L &Y .
e 2
LA - (2E0) 2]
LGSCont, WL, ESP-Util Starlab 1.11

Recycle Bin

Starlab data

EAPE  25200m




ESPUtI - motion control utility

B3 EsP Util Version 5.1 9 2 e|e s i s v o6 EE

- 301024 @60
File Setup Motion Status MWindow Help - @

Enable Stop Jog Trajectory  Cycle Home: Position  Terminal

o) X

@
Home
Channel 1 Select Axis Home Speed

~ Axis1 10,0000 deg / sec

Channel 2 £ iAmerit

Channel 3

zoro | [EEOYONN) e

3 x|
Jog
Mode Index Distance Speed
" Indexed X X
(¢ Free Run

2.0000 deg/sec

Y 00000 deg| | Y | 2.0000 deg/sec

;;
X i‘»’i‘*

Connected: ESP301 R COM3

iMstart || | 7] & h hStarLab - Pulsar Head 1 T... ESP Uil Yersion 5.1

¢ <ID=E  250em



Starlab- power meter monitoring software
Head 1¢ 1064nm Dpol power meter
Head 2¢ 1319nm Dpol power meter



