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Warranty

BUHFLVLRQ '"HWHFWRUV 3', ZLOO UHSDLU RU UHSODFH DQ\ LWHP \
Manualfor a period of 1 year from the date of delivery of your System. This warranty does not cover
GDPDJH IURP FDXVHV RXWVLGH 3",V FRQWURO LI \RX KDYH PDGH L
item except within a liquid chromatography system and wabmspecified temperature. If we have
GHOLYHUHG D FRPSXWHU DQG RU RWKHU PDQXIDFWXUHUfV OLTXLC
6\VWHP \RX DJUHH WR DFFHSW WKH FRPSXWHU RU FKURPDWRJUDS
RI 3,1V zDUUDQW\

THE WARRANTIES CONTAINED HEREIN ARE IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE WHICH ARE EXPRESSLY DISCLAIMED BY PDI.

Repair of malfunctioning items

In the event thatgur system needs repair after the 1 year warranty period, we agree to repair it for you at
our then current labor and material rates if it is sent freight and insurance prepaid to our headquarters.

Maintenance

For a period of 5 years following deliveryyajur system, we agree to clean and maintain items for you at
your request charging you our then current labor and material rates if the system is sent to our
headquarters, freight and insurance prepaid.

Limitations of liability
PDI is not liable for anyamages of any kind, incidental or consequential and under no circumstance will

damages be in excess of the amount paid by you to PDI for the System regardless of the form of the
claim.
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Warnings and Safety Pre cautions

The Precision Detectors PDExpert Light Scattering Workstation can be used as a detector system for
High Performance Liquid Chromatography, Size Exclusion Chromatography and Gel Permeation
Chromatography or it can be used as a static system vesh tube as a sample holder. The following
precautions should be followed to minimize the possibility of personal injury and/or damage to property
while using the instrument.

1. Maintain a well ventilated laboratory.

The mobile phase or solvent typicallyntains a volatile organic solvent. Ensure that the laboratory is
well ventilated so that a buildup of vaporized solvent cannot occur.

2. Avoid open flames and sparks.

Do not use an open flame in the laboratory and do not install any equipment that capas&sse s
the same room as the instrument.

3. The instrument must be plugged into a grounded power line.

Ensure that all parts of the system are properly grounded. It is strongly recommended that all parts of
the system are connected to a common ground.

4. Treat all samples and mobile phases as if they are capable of containing hazardous substances
or transmitting disease.

The sample and/or mobile phase may contain compounds which may present a health hazard. If you
are analyzing biological/clinical samples, triéegm in accordance with the infectious disease control
program of your institution.

5. Do not attempt to override High Voltage or Laser Safety Interlocks.

Do not run the instrumentation unless all protective devices are functioning properly.
6. Do not remove he cover of the system while the power is provided to the laser.

The laser can cause serious eye damage.
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Warning Labels

Electrical Requirements: 100/120/230/240 V,
50/60 Hz

To be serviced by factoguthorized personnel
only. For assistance call (508) 98847 or
your local representative

Q Protective conductor terminal

Earth (ground) terminal

Danger Laser radiation when open. Avoid
direct exposure to beam.
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Preface

The Precision Detectors PDExpert Miidetector Workstation is a mulfietector system for light

scattering measurements. Flowing samples (High Performance Liquid Chromatography, Size Exclusion
Chromatography and Gel Pezation Chromatography) as well as stationary samples (in a test tube) can
be studied. The system can provide the following types of measurements:

X Static Light Scattering to providg, Bnd molecular weight measurements.

X Dynamic Light Scattering with eboad correlators and photon counting to provide fibwough
R, and Diffusion Constant measurements.

The workstation is capable of measuring the scattered light at a number of angles in a single experiment.
This data can then be used for advance moleceaighivmeasurements such as Zinn plots. A short
discussion of these measurements is presented in Appendix D.

The user can configure the system to meet the exact requirements of the laboratory with powerful data
acquisition, processing, reporting, storage ®@atrieval programs such as Precision Detectors
PrecisionMALSand Precision DetectoPsecisionllluminte Detailed information about these programs is
included in the manuals provided with those software packages.

This manual is designed to provide infation about the use of the detector, sample handling,
troubleshooting and related topics. It contains information about all modules that are available for the
PDExpert system. For additional information about detector modules that are not installed in your
detector, please contact Precision Detector or your local representative.

PDExpert  2Preface iX
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Chapter 1

Introduction

11 OVERVIEW

ThePrecision Detector®DExpert" Light Scattering Workstation is a mutetector light scattering
platform that can be employed for light scattering measurements on a static sampkxtgba)tor for
flow through measurements (e.g. High Performance Liquid Chromatography, Gel Permeation
Chromatography and Size Exclusion Chromatography). The workstation is designed to provide the
ultimate in detection for characterization of polymersoparticles, lipids, colloids and proteins.

The optical bench of the workstation is the heart of the system (Fiddre 1

Sample cell Detector Laser

Figure 21: The Optical Bench of the Precision Detectors PDEXxpert Light Scattering Workstation
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The sample holder is located in the center of the optical bench. Two sample holders are available:

X A static sample chamber (Figure), in which the sample is placed in a 6 mm disposable test
tube which requires 150 pL of sample. Sample chambers for 3whi® @m tubes as well as
NMR tubes (10 pL) are available.

Figure 12: The Static Sample Chamber

x A flow cell detector which is similar to the fixed sample holder. The mobile phase is delivered
through a port on the rear of the optical bench.

The base syam includes a dynamic light scattering detector that is set at a user specified angle
Additional static and dynamic detectors are available from Precision Detectors (up teftweststic

and eight dynamic detectors can be accommodated). Detectdes setnat any angle between 5 and175
(at Bintervals) as desired.

A typical dynamic detector module is shown in Figuf® the static detector module is similar in design
DQG LV "~ ORQJHU WKDQ WKH G\QDPLF GHWHFWRU PRGXOH

Figure 13: A Dynamic Detemr Module Assembly
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1.2 FEATURES OF THE DETECTOR
The PDEXxpert Light Scattering Workstation includes the following features:

X A diode laser (685 nm) with 30 mW power is employed. The laser is temperature controlled for
stability.

X Up to 24 Static and 8 DynaerLight Scattering angles can be selected for optimum data 1
acquisition. The 360EDVH SODWH KDV WKUHH URZV Rl WKUHD(
DSDUW RQ " FHQWHUY DQG FRQFHQWULF FLUHARE®Y RI KROH
holes are precision drilled to ensure positional accuracy of the detector heads.

X A beam dump is mounted after the sample cell so that the laser beam is attenuated to essentially
zero power.

X An attenuator to define the physical field of the detector dehen monitor are available
(options).

X The sample temperature can be controlled fré868°@ via a Peltier controller.

x The flow cell module can be readily removed and a temperature controlled sample holder can be
place in the system to provide a batch gsialsystem (full goniometer results). The batch
analysis sample holder permits the use of standard test tubes for samples.

X An alignment laser (689 nm, 3 mW) is included for use in aligning the optical components to
optimize performance.

x The distance ofth GHWHFWRUV IURP WKH VFDWWHULQJ SRLQW LQ WK
discrimination and detection characteristics at any angle on the optical table.

x Control of the system as well as data processing, storage and reporting is provided by
PrecisonDeconvolve3#for dynamic light scattering measurements) Risdovery3for static
light scattering measurements).

X A broad range of accessories and custom configurations are available meet the specific needs of
the laboratory. The system can be upgieateany time.
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1.3 STRUCTURE OF THE MANUAL

This manual contains general information about the system and detailed information about each specific
detector module. The structure is as follows:

X Unpacking and Installatio{Chapter 2) - Describes how the detec should be installed in the
laboratory and provides information about initial checkout of the system.

X General Operation of the Detect{@hapter 3) - Presents a discussion about the use of the
detector in an HPLC system. This chapter includes informatiout sample handling and related
topics that are general in nature (rather than specific to a given module).

X Using PDExper{Chapter 4) - Includes a discussion about sample handling and setting system
parameters.

X Maintenance and Troublesbting Chapter 4) - Describes a series of operations that the
operator should perform to optimize detector performance and determine the cause of problems.

x SpecificationgAppendix A) - Describes the physical characteristics of the major components
and provides certifation information.

X Spare Parts and Replacement PgAppendix B) - Presents a list of components to maintain the
system.

X General Principles of Dynamic Light Scatteri&ppendix C) - Describes théundamental
principles of Light Scattering Measurementsiira mathematical perspective.

X Advanced Calculation®ppendix D) - Presents a discussion of the use of raulgle light
scattering calculations to obtain additional information about the polymer.

14 FOR ADDITIONAL 1 NFORMATION

The documentation providedth Precision DetectoiBiscovery3Zstatic measurements) and Precision
DetectorsPrecisionDeconvolve3@lynamic measurements) application software program describe the
application programs that are used to collect, process, store and report lighhgaita collected with
the system.

The documentation provided with Precision Deted®rexisionMALSIescribes the application software
for multi-angle light scattering analysis.

1-4 PD Expert System 2Chapter 1



CAUTION

Chapter 2

Unpacking and Initial Installation

21  INTRODUCTION

This chaper describes how the workstation should be set up in the laboratory and includes the following:

X Unpacking the workstation (Section 2.2)
x Power and water requirements (Section 2.3)
X Locating the workstation in the laboratory (Section 2.4).

Once the instrumetig installed, alignment of various components should be performed as described in
Chapter 3.

2.2 UNPACKING THE WO RKSTATION

Carefully unpack your shipment and inspect the contents to verify receipt of all components. The
Precision Detectors PDExpert systies normally shipped in two cartons:

Carton A contains théptical Bench (part number PD 2051) and the optical components that are
installed on the optical bench. The lasers, the dynamic detectors, static detectors, beam dump and steering
lens are mountkdirectly on the optical bench. The cell must be installed as described in Chapter 3.

Caution: The optical bench is heavy and special care should be taken when unpacking it.

Carton B contains the Electronics Module (part number PD2052) and a numbees$@agcitems. The
precise list is dependent on the configuration of the system. A typical system will include the items
indicated in Table-2 (the user should refer to the shipping list for the precise list of components)

Table 21: Shipping List for PDEpert

ltem Part Number  # Supplied
Cable for PD2000/DLS to personal computerSP2262
Power cords to connect modules to mains SP2269
Diskette or CD with applications program
Flow Cell or Cuvette Holder
Static Detector
Dynamic Detector
Cables from Electronics Module to Light
Scattering Platform
User Manual

[OREOREORE Sl O

=

a) Dependent on user configuration
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WARNING

WARNING

WARNING

Carefully inspect the shipping carton and all components. If there is any damage to the carton or to any
components or if any components are mggscontact both the shipping agent and Precision Detectors (or
its representative) immediately to make a claim. If any parts are missing, please contact Precision
Detectors customer service department (or your local representative) and indicate tigetenssivia

the part numbers.

Warning: If there is any evidence that the Precision Detectors PDExpert system has been damaged in
shipping, do not plug the unit into the line. Contact Precision Detectors or its representative for advice.

The shipping caons should be retained as they can be used if it becomes necessary to transport the
system.

2.3 POWER AND WATER REQUIREMENTS
2.3.1 Power Requirements

Warning: The Precision Detectors PDExpert System uses gptiorege power cord that includes a ground

wire. The unit must be connected to a properly groundedpihoeg power outlet to ensure safety and

proper operation. If there is any doubt about the power supply, a qualified electrician should be contacted
to ensure a properly operating and properly giledrpower outlet.

Note: The PDExpert system accepts all voltages from 90 to 250 V (50/60 Hz).

The 120 VAC power cable consists of-prdng receptacle for attachment to the power inlet on the back
of the optical bench and a three prong plug for connetia standard U.S. grounded output.

The 100/230/240 VAC power cable consists ofadhg receptacle for attachment to the power inlet on
the back of the optical bench. The other end of the cable has threecut#drwires that are used to
attach to theppropriate plug. The colopding of the wires meets ISO and VDE conventions as follows:

Earth Ground Green with Yellow Stripe
Neutral Blue
Line Brown

Warning: The power plug should be installed by a qualified electrician and should be ardpfrgv
(e.g., CE, TUV).

The power consumption of the system is approximately 5 VA.

If the workstation is used with an HPLC system, it should be connected to an electrical line that shares a
common ground with other components of the chromatographic sfestencomputers, recorders, the

HPLC system controller, pump, autosampler, etc.). This will avoid "ground loops" which can create
erratic results (e.g., varying background, high noise, etc.). Use a power strip to plug all HPLC
components into a commorogind, if necessary.
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CAUTION

Although the workstation contains a bdiiitline filter to reduce interference at any input voltage,
connection to an electrical line which also serves units with a large power drain or which may be subject
to power surges (typical dgms of this type include centrifuges, ovens, refrigerators and fume hoods) is
not recommended. In addition, a surge suppressor or an uninterrupted power supply (UPS) should be
used. Surge suppressors or uninterrupted power supplies designed for persputdrs are suitable.

2.3.2 Cooling Requirements

If you intend to operate the system below ambient temperature, connect a source of cold running water to
the cooling ports, either from a faucet or a closed circuit source. This running water will b acsmsd 5
the heat sink of the Peltier cooling electronics. The temperature of the water is related to the ach
temperature when you are operating below ambient temperature. In most cases, cold water from the tap is
satisfactory when operating in thermal range of the instrument. If the desired temperature is not

attainable using tap water, it may be necessary to chill the cooling water.

2.4 LOCATING THE DET ECTOR IN THE LABORAT ORY

Note: If the PDExpert is used with an HPLC, SEC or GPC system, pla&DExpert system in a

location such that the distance between the end of the column and the flow cell of the PDExpert system is
minimized. This will reduce posiolumn band broadening effects and optimize chromatographic

resolution.

The PDExpert shouldeoplaced in an area that is free from drafts or significant temperature changes.
Avoid placing the system near air conditioning vents, windows, ovens, etc.

The system (and associated HPLC system, if employed) should be placed on a sturdy laboratary bench o
table that provides access to all components and provides sufficient working space. The weight of the
system is approximately 45 kg (100 Ib) [depending on the system configuration)].

2.5 INTERFACING THEM ODULES

Caution: Do not apply electric power to thestem until instructed to do so in these instructions. If power

is connected while either end of the fiber optic cable is exposed to room light, high light levels may cause
excessive heating and damage the detectors and/or the power supply. This slaotagmevered by the
warranty.

Note: It is not necessary to remove the cover of the optical bench during the installation.

The rear panel of the Electronics Module is shown in Figdretl2e back panel of the Optical Module is
shown in Figure 2 and tle back panel of the PD2000/DLS Module is shown in FigtBe 2
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Figure 21: Rear Panel of the Electronics Module

Water To Flow Cell From Flow Cell Communication Analog Analog
Ports Sector Ports

0,0 o o

Figure 22: Rear Panel of the Optical Module

Figure 23: Rear Panedf the DLS/2000 Photon Detector Module

To connect the modules:

a) Connect the fiber optic cable that is attached to the Optical Module (Figlite ghe screw
connector on the front of the DLS/2000 Photon Detector Module (FiggxeSZrew the cable onto
the connector by applying it to the connector and turn it back one turn until it mates with the thread

and screw it in finger tight.

Caution: Do not over tighten this connector, a finger tight connection is sufficient. Do not use a tool to

AN tighten this canector.

b) Check that the Batch Mode/Flow Switch on the rear panel of the DLS/2000 Photon Detector Module
(Figure 23) is set to the 256x position. This configures the correlator to have 256 real channels in the

1024 channel space.
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f)

Connect the USB cable frothhe Photon Detector Module (Figur&pto a USB socket on the
personal computer.

Connect the communication cables between the Electronic Module and the Light Scattering Module.
There are two cables which are keyed to fit in the appropriate manner.

If you anticipate the use of the Peltier system to cool the sample cell, connect a source of cold water
to the inlet on the optical bench and connect the outlet to the waste line eciticaleging bath.

If the HPLC flow cell is employed, connect the enthefcolumn to the inlet on the optical bench
and connect the outlet to a suitable waste bottle. It is recommended that the distance betwee
of the column and the inlet of the cell is minimized to reduce post column band broadening.

Note: When youare fitting the inlet from the HPLC and the outlet line, tighten the fittings finger tight and
check that they do not leak. If leaks are observed, tighten the offending fitting approximately 1/8 of a
turn.

Note: Do not ovetighten the fittings. If theitting is overtightened, it is possible that you will
permanently distort the fitting, rendering it useless.

9)

Once the fittings are properly made, allow mobile phase to flow through the syster3fomirtutes
at a flow rate that is 25 % greater thanftbe rate that you expect to use for normal operation to
ensure that there are no leaks.

Connect the power cords and power up each module. The green light on each module will be
illuminated.
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CAUTION

CAUTION

Chapter 3

Alignin g the System

3.1 OVERVIEW

This section document describes the alignment of various components of the Precision Detector
PDExpert system that are attached to the optical bench, including the laser, the cell, the steering

the detectors. The aligrent should be performed by an individual who has been trained in the procedure.

Once a system is installed, these various adjustments need not be performed unless a component is

replaced or if significant deterioration of the performance has been observed

Caution: The procedures in this section are performed with the power on. Take care that you do not
contact live components in the controller or in the optical module.

Caution: The main laser and/or the alignment laser must be powered up for cehaiprotedures
described in this section. When a laser is on, wear protective eyeglasses and do not look directly at the
laser beam.
The alignment of the system includes the following steps

X Laser PowerCalibration (Section 3.2)

X Main LaserAlignment (Secbn 3.3)

x Alignment LaseAlignment (Section 3.4)

x Initial Cell Alignment (Section 3.5)

X TemperatureCalibration (Section 3.6)

X Main Beam Dum@lignment (Section 3.7)

x Alignment Beam Dumfilignment (Section 3.8)

x DLS DetectoiFocus and Alignment (Section 3.9)

x Sttic DetectorFocus and Alignment (Section 3.9)

x Cuvette Alignment (Section 3.10)

x Installing/Replacing\pertures(Section 3.11)
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When the system is initially installed, these procedures should be performed in the indicated order. These
procedures can also beed in conjunction with the maintenance and troubleshooting procedures
described in Chapter 4.
If a complete system alignment is performed, remove all detectors and beam dump monitors from the
optical table. The various sections will indicate the comptsrere to be installed. If these procedures are
employed to check and realign a single component, remove only those components indicated in the
appropriate section.
3.2 LASER POWER CALI BRATION
The following equipment is required to calibrate the laseepow

x Laser Power Meter

X Multi-meter

x Allen Wrench Set
To calibrate the laser power:

a) Remove the cover of the PD4001 Electronics Module.

b) Check that the jumper on J14 connects pins 2 and 3 (Figire 3

J14

Laser
Diode

Driver
Module

Figure 31: Electronics Module Printed Circuit Board
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f)
9)

Caution: When the laser is on, wear protective eyeglasses and do not look alirtbetliaser beam.

h)

Use the application software to set tiaser Scalé¢o 0 and thdé.aser Thresholdo O.

Turn theOutput Current Adjugpotentiometer on the laser driver board to the maximum clockwise
position (all the way up).

Turn theLimit Current Adjusipotentiometer othe laser driver board to the maximum
counterclockwise position (all the way down).

Override the laser interlocks.

Power up the laser (the laser will not appear to be on).

Turn theLimit Current Adjusipotentiometer until a power reading of 0.69 mW is obtained. The
power reading is obtained by monitoring the voltage between TP1 and GND (J13, pinl).

Turn theOutput Current Adjugbotentiometer to the maxim counterclockwise position (all the
way down).

Turn theOutput Current Adjusbotentiometer until a power reading of 0.1 mW is obtained.
Measure and record the voltage between TP1 and GND (J13, pin 1). Record this as the 0 % Voltage.

Adjust theOutput Curent Adjustpotentiometer until a power reading of 30 mW is obtained. The
power reading is obtained with the laser power meter.

Measure and record the voltage between TP1 and GND (J13, pin 1). Record this as the 100% voltage.

Turn theOutput Current Adjuspotentiometer to the maximum counterclockwise position (all the
way down).

In the software, set theaser Thresholdo the voltage that you obtained in step (k).

In the software, set theaser Scaleo the difference between the 100% voltage (step mhend%
voltage (step k).

In the software, set theaser Poweto 0%.

Measure the voltage between TP1 and GND. This voltage should equal the 0% voltage that was found
in step k. If this voltage does not correspond to the voltage found in step k, adjaseth&hreshold

value in the software until the voltage between TP1 and GND equals the 0% voltage.

In the software, set tHeaser Powerto 100%.

Measure the laser power with the Laser Power Meter. The reading should be 30 mW. If it is not,
adjust thd_asea Scalein the software until it does.

Use the application software to set tiaser Poweto 50%.
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v) Measure the laser power with the laser power meter. The reading should be 15 mW. If it is not, adjust
theLaser Scald¢o obtain the desired reading (in moases, it will be necessary to decreasé dser
Scalg.

Note: When you change thaser Scalgit is necessary to change ttaser Thresholdby the same
amount. As an example; if thaser Poweiis found to be 12 mW (instead of 15 mW) whenlthser

Scde is 0.677 and theaser Thresholds 0.378, it will be necessary to decreasd tser Scaleln this
case, you might lower tHeaser Scaléo 0.650; and add the value that you subtracted (0.027) from the
Laser Scaleéo theLaser Thresholdwhich would 0w become 0.405.

w) Repeat step v until the obserdegker Poweiis 15 mW.

X) In the software, set tHeaser Poweto 25% and measure the laser power with the laser power meter.
The observed reading should be 7.5 mWi; if it is not, adjustatber Scaléo obtan the desired
reading (in most cases, it will be necessary to decreakaghe Scalg When you change theser
Scale recall that it is necessary to changeltager Thresholdby the same amount as described
above.

y) Check the laser power at 10%, 25%76F5% and 100%. If the values are not correct, adjust the
Laser ScalendLaser Thresholdintil the readings are correct.
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3.3 MAIN LASER ALIGN MENT
To align the main laser:

a) Remove the Cell Assembly, the Beam Dump Monitors and the Steering Lens fromdle opt
platform.

b) Loosen the screws that attach the laser to the optical platform and move the laser so that is at the
maximum position from the center of the plate. Retighten the screws.

c) Place the Alignment Target Assembly at the 0° position (directlysadrom the laser).

d) Turn the laser on and set it to 10% using the application software.

e) Override the laser interlocks.

Caution: When the laser is on, wear protective eyeglasses and do not look directly at the laser beam
f) Verify that the beam is:
x Collimatd - the diameter of the beam should be the same at the laser and the target.
X Level- the height of the beam should be the same height from optical platform at the laser and
the target. A white business card is useful for this test. The card should loeghlace10 cm

from the laser and about 10 cm from the target.

x Straight- the beam should be centered on the target.

If the laser is perfectly collimated, ignore step g and continue with step h.
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g) If the laser is not perfectly collimated:

1) Loosen the two seteews on the side of the laser and the four screws on the front face of the
laser (Figures-3).

Knurled
Wheel

Front
Screw

Figure 33: Front of Laser Housing
2) Turn the knurled wheel on the laser to adjust the focus.
3) Tighten the side set screws and the screws on the froshank the collimation.
Note: This adjustment may require a number of iterations may be a trial and error exercise, as tightening

the screws will make small changes in the focus. It may be necessary to position the beam slightly off
focus when you stato tighten the screws so that the focus will be correct when the screws are tightened.
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h) When the beam is collimated, level and straight, turn the laser off.

i) Place the steering lens on the optical platform on the set of holes nearest the center afrtheoplatf
the same side as the laser is positioned. The curved surface of the lens should be facing the laser.

i) Turn the laser on and view the focus. The laser should be focused at the center of the optical platform.
Move the steering lens toward the laseil you find the set of holes that provides the best focus.

k) Turn the laser off.
I) Secure the steering lens to the optical platform.
m) Turn the laser back on. Although the beam is no longer level, it still needs to be straight (centered on

the center of the tget). Use the screw on the side of the steering lens (Figireo3adjust the beam
so it is centered on the target.

Top
Screw

Side
Screw

Figure 34: Steering Lens Adjustment Screws
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3.4 ALIGNING THE ALI  GNMENT LASER

To align the Alignment Laser:

a) Remove the Cell Assembénd the Alignment Beam Dump Monitor from the Optical Platform.
b) Remove the front lens from the alignment laser.

c) Place the alignment laser at 88 position.

d) Place the Alignment Slot at 85° (across from the Alignment Laser)

e) Turn the Alignment Laser on.
Caution: When the laser is on, wear protective eyeglasses and do not look directly at the laser beam

f) Verify that the beam is elliptical with the long side of the ellipse parallel to the plate. If the beam
needs to be rotated, loosen the set screw on the thp alignment laser and twist the laser cable
slightly to rotate the beam.

g) Verify that the beam is level (it should be the same height at the laser and at the target slot) and
straight (centered on the slot). If it is not, continue to move the lagetheicable until it is level,
then tighten the set screw.

h) The beam should be focused in the center of the plate (center of the copper piece) when properly
focused with the lens installed. To focus the beam:

1) Turn the laser off and place the lens in frofthe laser (as if it were being reattached, but do not
screw it in).

2) Turn the laser on and check the focus. If it focuses too soon (before the plate), adjust the focusing
screw counterclockwise; if it focuses too late (past the plate), adjust the fostrsw
clockwise.

3) To adjust the focusing screw, turn the laser off and move the lens away from the laser assembly.
Inside the laser assembly, there is a ring with 2 small holes in it (this is the focusing screw).

4) Use a pick or very small screw driver twrt the screw in the proper direction. Put the lens back
in front of the laser and turn the laser on again.

5) Recheck the focus. Continue doing this until the focus is correct. It may be necessary to perform
this operation several times to optimize tkarn focus.

i) Reattach the focus/steering lens. The beam should still be centered on the target slot. If it is not, use
the screw on the side of the lens to center the beam.
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3.5 INITIAL CELL ALI  GNMENT

To perform the initial cell alignment:

a) Turn off the mairaser and the alignment laser.

b) Place the alignment target at 0° and the Alignment Slot at 85°.

c) Put a thin layer of thermal grease on the copper plate in the center of the optical bench (this is the heat

sink). The layer should be just enough to coaptaee; you should still see the copper color of the
plate.

d) Put a thin layer of thermal grease on the bottom of the cell.

e) Place the cell on the copper plate so that the thermistor wires are toward the main laser.

f) Attach the cell to the copper plate withcfeavs, but do not tighten them.
g) Fill the cell with Toluene. If the cell holder is for a flow cell, use a syringe or pump to fill the cell

and make sure there are no air bubbles. If the cell holder is for a cuvette, fill the cell with toluene
using a pipdée until the meniscus is just above the top of the quartz ring.

&= Caution: Toluene is flammable and is toxic. Wear gloves when handling the liquid and avoid getting it on
your skin.

h) Turn both lasers on and set the main laser power to 10%.
&= Caution: When théaser is on, wear protective eyeglasses and do not look directly at the laser beam

i) Check that the main laser beam is centered on the target.

j) Check that the alignment laser is aligned on the target. If either laser beam is not centered, slide the
cell slightly on the copper plate until they are both centered.

k) Tighten the 4 screws.

Note: The beam may be a line with a bright center. This is OK.
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CAUTION

3.6 MAIN BEAM DUMP M ONITOR ALIGNMENT

Note: The cell must be properly aligned (Section 3.5) before thistipeisaperformed and the cell must
be full of toluene

To align the main beam dump monitor:

a) Make sure the laser is off.

b) Set the switch on the front of the PD400Ctmarse

c) Place the Beam Dump Monitor over the set of holes closest to the cell (do netvedtscrews).

d) Turn on the Main Laser and set the power to 10%.

Caution: When the laser is on, wear protective eyeglasses and do not look directly at the laser beam

e) Move the beam dump monitor away from the cell until you find the set of holes thay@ivasolid
red light on the LEDs that are perpendicular to the main laser beam (D36) on the circuit board next to
the optical platform (Figure-8).

Figure 35: Control Circuit Board
f) Secure the beam dump monitor.
g) Loosen the 2 screws on the top of tear dump monitor.
h) Set the switch on the front of the PD4001 Electronics Modée®
i) Slide and twist the top of the beam dump monitor until the center LED is green.
i) While holding the top of the beam dump monitor in place, set the swiitatgseand m#ée sure
that the LED is still red. If it is no longer red, try to get it back to red by moving the top of the

monitor.

k) Set the switch back to fine. Once you get the LEDs to be Greenkinthand Red irCoarse
settings, secure the top of the beam dumopitor.
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CAUTION

CAUTION

Caution The beam dump monitor should not move when you secure the screws. Make sure that it is still
Green in Fine and Red in Course once it is secured.

3.7 ALIGNMENT BEAM D UMP MONITOR ALIGNMEN T
Note: The Cell Alignment must be completed fastl the cell must be full of toluene

To Align the Alignment Beam Dump Monitor:
a) Make sure the alignment laser is off.

b) Set the switch on the front of the PD4001 to Coarse.

c) Place the Beam Dump Monitor over the set of holes across from the alignmenelaser tise Beam
Dump Monitor to the platform.

d) Turn on the Alignment laser
Caution: When the laser is on, wear protective eyeglasses and do not look directly at the laser beam
e) Monitor the set of LEDs that are perpendicular to the alignment laser beano(Dx&8)circuit board
next to the optical platform, while adjusting the height of the beam using the screw on the top of the
alignment laser lens until you get a Red LED.
f) Loosen the 2 screws on the top of the beam dump monitor.
g) Set the switch on the front the PD4001 box to Fine.

h) Slide and twist the top of the beam dump monitor until you get the center LED to be Green.

i) While holding the top of the beam dump monitor in place, set the switch to coarse and see that it is
still red. If the led is no longer rethove the top of the monitor and set it back to fine.

i) Once you get the LEDs to be Green in Fine and Red in Course, secure the top of the beam dump
monitor.

Caution The beam dump monitor should not move when you secure the screws.

Be aware that it caot move when you secure the screws. Make sure that it is still Green in with the Fine
setting and Red in Coarse setting once it is secured.
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