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 Chapter 1 

Introduction  

Description  

The PyLoN
®
 family of cameras incorporates performance-optimized spectrometric 

CCDs, ultra-low-noise electronics, and full software control of both camera and 

spectrograph to produce a detection system that delivers the data you need. A PyLoN 

system can be configured with a number of front- and back-illuminated scientific-grade 

CCDs (including eXcelon
®
 enabled back-illuminated CCDs) that are available only from 

Princeton Instruments. These exclusive cameras, developed jointly with CCD 

manufacturers, employ several design features engineered specifically towards 

optimizing performance parameters for spectroscopic experiments. The most obvious 

special characteristic, the rectangular array format of the CCDs, serves the dual purpose 

of providing fast spectral rates (small heights) and full spectral coverage (large widths). 

eXcelon is a new sensor technology jointly developed by Princeton Instruments, e2v, and 

Photometrics. CCDs using this technology provide three significant benefits:   

¶ Improved sensitivity ï improved QE over broader wavelength region compared 

to back-illuminated sensors,  

¶ Reduced etaloning ï up to 10 times lower etaloning or unwanted fringes in near 

infrared (NIR) region compared to standard back-illuminated CCDs,  

¶ Lower dark current ï similar to back-illuminated CCDs or 100 times lower 

than the deep depletion CCDs.  

System Components  

Standard Components  
All PyLoN systems consist of 

standard hardware and software 

as well as appropriate interface 

hardware for your computer 

system. Some systems also 

include optional hardware. 

Optional System 

Components  
Optional items include an internal 

shutter and spectrograph mount adapters. Figure 1.  Standard Components 
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Application Software  

PyLoN cameras run under both WinSpec/32, Princeton Instruments' 32-bit Windowsá 

software for spectroscopy and LightField
®
, Princeton Instrumentsô 64-bit Windows 

Vista
®
 and Windows

®
 7 software. These software applications provide comprehensive 

spectral acquisition, display, processing, and archiving functions ð so you can perform 

complete data acquisition and analysis without having to rely upon third-party software. 

You can run automatic spectrometer control and calibration routines, as well as to move 

to any spectral window or change gratings without having to recalibrate. PVCAM
®
 

(32-bit) and PICam
TM

 (64-bit) are available to allow you to write your own software, 

making integration of the detection system into larger experiments or instruments a 

straightforward endeavor. 

About this Manual  

Manual Organization  
This manual provides the user with all the information needed to install a PyLoN camera 

and place it in operation. Topics covered include a detailed description of the camera, 

installation, cleaning, specifications and more.  

Notes:  

1. "WinX" is a generic term for WinSpec/32, WinView/32, and WinXTest application 

software. 

2. In many instances, WinX and LightField use different terms for the same functions 

or parameters. Unless the topic is specifically for WinX or LightField, curly brackets 

{  } are used to denote a LightField term or location. When the topic applies to both 

application programs, the WinX term will be followed by the {LightField term}: for 

example, when Continuous Cleans is used, it will be followed by {Clean Until 

Trigger} . This convention is also used when a location for setting a parameter is 

mentioned: for example, Exposure Time is set on the Experiment Setup|Main  tab 

{ Common Acquisition Settings expander}.  

Chapter 1, Introduction briefly describes the PyLoN family of cameras; details 

the structure of this manual; and documents environmental, storage, and cleaning 

requirements.   

Chapter 2, System Component Descriptions  provides descriptions of each 

system component. 

Chapter 3, Installation Overview  cross-references system setup actions with the 

relevant manuals and/or manual pages. It also contains system layout diagrams. 

Chapter 4, System  Setup provides detailed directions for mounting the camera 

to a spectrograph and for interconnecting the system components. 

Chapter 5, Operation  includes a simple procedure for verifying system operation 

and discusses operational considerations associated with exposure, readout, and 

digitization. 

Chapter 6, Advanced Topics  discusses standard timing modes (Free Run, 

External Sync, and Continuous Cleans), Fast and Safe triggering modes, and 

TTL control. 
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Chapter 7, Troubleshooting provides courses of action to take if you should 

have problems with your system. 

Appendix A, Specifications  includes computer, controller and camera 

specifications. 

Appendix B, Outline Drawings  includes outline drawings of the PyLoN cameras 

and its power supply. 

Appendix C, Spectrograph  Adapters  provides mounting instructions for the 

spectrograph adapters available for PyLoN cameras. 

Appendix D, Cross -Referenc ing  of WinX and LightField Terms  includes 

two alphabetically sorted tables (WinX to LightField and LightField to WinX) 

that cross reference terms used in the two applications. 

Declarations of Conformity contains the Declarations of Conformity for PyLoN 

systems. 

Warranty and Service provides the Princeton Instruments warranty and customer 

support contact information. 

Safety Related Symbols Used in this Manual  

 

Caution! The use of this symbol on equipment indicates that one or 

more nearby items should not be operated without first consulting the 

manual. The same symbol appears in the manual adjacent to the text 

that discusses the hardware item(s) in question. 

 

Warning! Risk of elec tric shock!  The use of this symbol on 

equipment indicates that one or more nearby items pose an electric 

shock hazard and should be regarded as potentially dangerous. This 

same symbol appears in the manual adjacent to the text that discusses 

the hardware item(s) in question. 

Grounding and Safety  

Before turning on the power supply, the ground prong of the power cord plug must be 

properly connected to the ground connector of the wall outlet. The wall outlet must have 

a third prong, or must be properly connected to an adapter that complies with these 

safety requirements.  

If the equipment is damaged, the protective grounding could be disconnected. Do not use 

damaged equipment until its safety has been verified by authorized personnel. 

Disconnecting the protective earth terminal, inside or outside the apparatus, or any 

tampering with its operation is also prohibited. 

Inspect the supplied power cord. If it is not compatible with the power socket, replace the 

cord with one that has suitable connectors on both ends.  

Replacement power cords or power plugs must have the same polarity as that of the 

original ones to avoid hazard due to electrical shock.  

WARNING!  

WARNING!  
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Precautions  

To prevent permanently damaging the system, please observe the following precautions: 

¶ The CCD array is very sensitive to static electricity. Touching the CCD can 

destroy it. Operations requiring contact with the device can only be performed at 

the factory.  

¶ If you are using high-voltage equipment (such as an arc lamp) with your camera 

system, be sure to turn the camera power ON LAST and turn the camera power 

OFF FIRST. 

¶ When turning off and on the power supply, wait at least 10 seconds before 

switching it on. The ñSHUTTER FAULTò LED will be lit until the application 

software initializes the camera. Ignore the LED status if there is no shutter. 

¶ Use caution when triggering high-current switching devices (such as an arc 

lamp) near your system. The CCD can be permanently damaged by transient 

voltage spikes. If electrically noisy devices are present, an isolated, conditioned 

power line or dedicated isolation transformer is highly recommended. 

¶ Do not block air vents on the camera. Preventing the free flow of air overheats 

the camera and may damage it. 

Additional Precautions  

Camera  
¶ If the equipment is damaged, the protective grounding could be disconnected. Do 

not use damaged equipment until its safety has been verified by authorized 

personnel. Disconnecting the protective earth terminal, inside or outside the 

apparatus, or any tampering with its operation is also prohibited. Never impede 

airflow through the equipment by obstructing the air vents. Allow at least one-

inch air space around any vent. 

¶ Prevent array saturation while data is not being acquired by completely closing 

the entrance slit to the spectrometer (especially when a shutter is not used).  

¶ Protect a UV-scintillator-coated CCD from excessive exposure to UV radiation. 

This radiation slowly bleaches the scintillator, reducing sensitivity. 

¶ If an LN-cooled camera is being operated under high humidity conditions, 

periodically clean the outside of the valves so ice buildup does not prevent the 

valves from venting normally. 

Shutter  
¶ To prevent damage to the shutter or shutter drive circuitry, always turn the 

controller off before connecting or disconnecting the shutter cable. 
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Spectrograph  Support  

Princeton Instruments offers extensive support for spectrograph integration, including 

fiberoptic accessories, lenses, lens mounts, f# matchers, and spectrograph flanges. The PyLoN 

camera can be coupled to Roper Scientificôs entire line of Acton Series spectrographs and the 

non-shuttered version can be coupled to the IsoPlane spectrograph. The result is a fully 

integrated instrument that offers automated software control of both spectrograph and camera.  

Enhancement Coatings  

To raise the QE of these spectrometric CCDs, Princeton Instruments offers a variety of 

enhancement coatings. For higher sensitivity in the NIR, deep-depletion devices are also 

available. Princeton Instruments has even worked with a device manufacturer to successfully 

minimize the etalon effect (fringing) that typically occurs when back-illuminated CCDs are 

used for NIR spectroscopy. This reduction is accomplished by making the back-illuminated 

CCD on thicker silicon, applying an AR coating optimized for the NIR, and processing the 

back surface in a proprietary way that helps break up the etalon effect. 

Cleaning  

Turn off all power to the equipment and secure all covers before cleaning the units. 

Otherwise, damage to the equipment or injury to you could occur. 

Camera  
Although there is no periodic maintenance that must be performed on the PyLoN camera, 

users are advised to wipe it down with a clean damp cloth from time to time. This 

operation should only be done on the external surfaces and with all covers secured. In 

dampening the cloth, use clean water only. No soap, solvents or abrasives should be 

used. Not only are they not required, but also they could damage the finish of the 

surfaces on which they are used.  

Optical Surfaces  
Optical surfaces may need to be cleaned due to the accumulation of atmospheric dust. We 

advise that the drag-wipe technique be used. This involves dipping a clean cellulose lens 

tissue into clean anhydrous methanol, and then dragging the dampened tissue over the optical 

surface to be cleaned. Do not allow any other material to touch the optical surfaces. 

Repairs  

Save the original packing materials. Other than the two fuses in the external power 

supply, there are no user-serviceable parts. Any repairs (other than fuse replacement) 

must be done by Princeton Instruments. Should your system need repair, contact 

Princeton Instruments customer service for instructions (telephone, e-mail, and address 

information are provided on page 104 of this manual).   

Use the original packing materials whenever shipping the system or system components. 

 

WARNING! 
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 Chapter 2 

System Component Descriptions  

PyLoN Camera 

CCD Array:  The PyLoN system can be configured with a number of high performance, 

rectangular-format, front- and back-illuminated scientific grade CCDs (including 

eXcelon
®
 enabled back-illuminated CCDs), some of which are exclusive to Princeton 

Instruments. The arrays employ several design features engineered specifically towards 

optimizing performance parameters for spectroscopic experiments.   

To raise the QE of these spectroscopic CCDs, Princeton Instruments offers a variety of 

enhancement coatings. For higher sensitivity in the NIR, deep-depletion devices are also 

available. Princeton Instruments has even worked with a device manufacturer to 

successfully minimize the etaloning effect (fringing) that typically occurs when back-

illuminated CCDs are used for NIR spectroscopy. This reduction is accomplished by 

manufacturing the CCD on thicker silicon, applying an AR coating optimized for NIR, 

and processing the back surface in a proprietary way that helps break up etaloning. 

Window: A single fused silica vacuum window. 

Internal Shutter: LN-cooled PyLoN cameras can incorporate an internal shutter. It is 

important to realize the limitations of the shutter, including its  mechanical lifetime 

(typically a million cycles or more). Avoid running the shutter unnecessarily and avoid 

using shorter exposure time and higher repetition rates than are required. If a shutter does 

stop working, contact the factory. 

The shutter housing has a quartz shutter window unless otherwise specified. This 

window protects the shutter mechanism from external dust and humidity. However, a 

shutter window also causes a small signal loss. If this loss is significant, contact the 

factory to see if a windowless shutter housing is available. When there is no window, 

added caution must then be used in the handling and storage of the camera.  

Connectors:  

GigE: Gigabit Ethernet connector. Used with 

the Cat 5e/6 Gigabit Ethernet cable (supplied) 

interconnecting the camera and the GigE 

interface card in the host computer. A high 

quality cable must be used to preserve data 

integrity during transmission. The cable can 

extend the distance between camera and the 

host computer by more than 50m. 

Shutter:  LEMO connector for driving an 

internal shutter. Stop data acquisition before 

connecting to or disconnecting from this connector. Figure 2.  Camera 

Connectors  
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AUX I/O:   The AUX I/O connector provides access to the TRIGGER IN, TTL OUT, 

READOUT MON, EXPOSE MON, and SHUTTER MON I/O signals. Note that the 

output of the TTL OUT BNC is user-selectable in the software.  

Power:  Input for shutter power, +16V, -16V, +5.9V, -5.9V, +4.3V power supplies.  

Also used for the Shutter High Voltage Control signal. 

Dewar:  The Dewar holds 1.7 liters of liquid nitrogen (LN).  

Adapters: A variety of spectrograph adapters are available from Princeton Instruments. 

Refer to Appendix C for information about mounting these adapters to your spectrograph 

and camera. 

Cables  

 

Ethernet Cable:  This standard 5 meter (16.4ô) cable is a Cat 5e/6 Ethernet 

cable (6050-0621) for interconnecting the camera and the host computer. The 

distance between the camera and the computer can be over 50 meters. Please 

contact the factory for longer cables. 

 

AUX I/O Cable:  The AUX I/O (6050-0681) cable provides TTL outputs and 

inputs for synchronization with external devices. Inputs must be at least 2.4 V 

for a TTL high and less than 0.9 V for a low. 

 

Power Cable : The power cable (6050-0673) interconnects the PyLoN camera 

and its power supply. This cable is approximately is 3 m long (approximately 

10 ft). 

Application Software  

WinX:  The PyLoN camera can be operated by using WinSpec/32, Princeton Instrument's 

32-bit Windows
® 

software package designed specifically for high-end spectroscopy. The 

Princeton Instruments' software provides comprehensive image/spectral capture and 

display functions. The package also facilitates snap-ins to permit advanced operation. 

Using the optional built-in macro record function, you can also create and edit your own 

macros to automate a variety of operations. WinSpec takes advantage of the versatility of 

the PyLoN camera and even enhance it by making integration of the detection system 

into larger experiments or instruments an easy, straightforward endeavor. 

PVCAM
®
: The standard 32-bit software interface for cooled CCD cameras from 

Princeton Instruments. It is a library of functions that can be used to control and acquire 

data from the camera when a custom application is being written. For example, in the 

case of Windows, PVCAM is a dynamic link library (DLL). Also, it should be 

understood that PVCAM is solely for camera control and image acquisition, not for 

image processing. PVCAM places acquired images into a buffer, where they can then be 

manipulated using either custom written code or by extensions to other commercially 

available image processing packages. 

Rbhdmshehb Hl`fhmf SnnkJhsƞ 'RHSJƞ): A collection of LabVIEW® VIs for 

scientific cameras and spectrographs. This third party software can be purchased from 

Princeton Instruments. 
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KhfgsEhdkcƞ9The PyLoN camera can be operated using LightField, Princeton 

Instrumentôs 64-bit Windows Vista
®
 and Windows

®
 7 compatible software package. 

LightField combines complete control over Princeton Instrumentsô cameras and 

spectrographs with easy-to-use tools for experimental setup, data acquisition and post-

processing. LightField makes data integrity priority #1 via automatic saving to disk, time 

stamping and retention of both raw and corrected data with full experimental details 

saved in each file. LightField works seamlessly in multi-user facilities, remembering 

each userôs hardware and software configurations and tailoring options and features 

accordingly. The optional, patent-pending IntelliCalÊ package is the highest-

performance wavelength calibration software available, providing up to 10X greater 

accuracy across the entire focal plane than competing routines. 

OHB`lƞ9The standard 64-bit software interface for cooled CCD cameras from 

Princeton Instruments. PICam is an ANSI C library of camera control and data 

acquisition functions. Currently, the interface supports Windows Vista and Windows 7.  

User Manuals  

PyLoN  System User Manual:  This manual describes how to install and use the 

PyLoN system components.  

WinSpec 32 User Manual:  This manual describes how to install and use the 

application program. A PDF version of this manual is provided on the installation CD. 

Additional information is available in the program's on-line help. 

KhfgsEhdkcƞ TrdqManual : A PDF version of this manual is provided on the 

installation CD.  The manual describes how to install and use the LightField application 

program (for 64-bit Windows Vista® and Windows® 7 operating systems). Additional 

information is available in the program's on-line help. 

Note:  You can download current versions of Princeton Instruments manuals at 

ftp://ftp.piacton.com/Public/Manuals/Princeton Instruments/.  The most current versions 

of Acton manuals are located at ftp://ftp.piacton.com/Public/Manuals/Acton/. 

 

 

 

ftp://ftp.piacton.com/Public/Manuals/Princeton Instruments/
ftp://ftp.piacton.com/Public/Manuals/Acton/


18 PyLoN System Manual Issue 4 

 

This page intentionally left blank. 

 

 



 

  19 

 Chapter 3 

Installation Overview  

The list and diagrams below briefly describe the sequence of actions required to 

hookup your system and prepare to gather data.  Refer to the indicated references 

for more detailed information. 

Action  Reference  

1. If the system components have not already been unpacked, unpack 

them and inspect their carton(s) and the system components for in-

transit damage.  

Chapter 4 System Setup, 

page 21 

2. Verify that all system components have been received. Chapter 4 System Setup, 

page 21 

3. If the components show no signs of damage, verify that the 

appropriate power cord has been supplied with the power supply. 

Chapter 4 System Setup, 

page 21 

4. WinSpec/32: If the Ethernet adapter card provided with the system 

is not already installed in the host computer, install it. 

LightField:  If there is an unused Ethernet connector on the host 

computer, you can use it for communication and data transfer. If 

there is no available Ethernet connector, install the Ethernet card 

provided with the PyLoN system. 

Refer to the manufacturer's 

instructions  

5. If the application software is not already installed in the host 

computer, install it.  

Chapter 4 System Setup, 

page 23 & Software manual 

6. Mount the camera to the spectrograph. Chapter 4 System Setup, 

page 24 

7. With the power supply disconnected from the camera, connect the 

Ethernet cable to the GigE connector on the rear of the camera and 

to the Ethernet port on the installed Ethernet card. 

 

8. Connect the power supply to the camera.  

9. Turn the power supply ON.  

10. Turn on the computer and begin running the application software. Software manual 

11. Enter the hardware and experiment setup information. Software manual 

12. Set the target array temperature. Chapter 5 Operation, 

page 49 

13. Fill the Dewar. Chapter 5 Operation, 

page 28 
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Action  Reference  

14. When the system reaches temperature lock, wait an additional 

30 minutes and then begin acquiring data in focus mode. 

Chapter 5 Operation, 

page 35 

15. Adjust the focus for the best spectral lines. If you are running 

WinSpec/32, you may want to use the Focus Helper function for this 

purpose. If you are running LightField, you may want to use the 

Alignment Helper function. 

Chapter 5 Operation, 

page 36 (WinSpec) or 

page 42 (LightField) 

 

 

 

Figure 3.  System Diagram: PyLoN with Acton Series Spectrograph 

 

 

Figure 4.  System Diagram: Non-Shuttered PyLoN with IsoPlane Spectrograph 
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 Chapter 4 

System Setup   

Unpacking the System  

During the unpacking, check the system components for possible signs of shipping 

damage.  If there are any, notify Princeton Instruments and file a claim with the carrier. If 

damage is not apparent but camera or controller specifications cannot be achieved, 

internal damage may have occurred in shipment. Please save the original packing 

materials so you can safely ship the camera system to another location or return it to 

Princeton Instruments for repairs if necessary. 

Checking the Equipment and Parts Inventory  

Confirm that you have all of the equipment and parts required to set up the PyLoN 

system. A complete system consists of: 

Standard System: 

¶ Camera and Power Supply 

¶ Host Computer: Can be purchased from Princeton Instruments or provided by 

user. For enhanced performance, a fast hard drive (10,000 rpm) and 2GB RAM 

is recommended. 

¶ Operating System: 

¶ WinSpec/32: Windows XP (32-bit, SP3 or later) or Vista (32-bit).   

¶ LightField:  Windows Vista (64-bit) or Windows 7 (64-bit). 

¶ Interface Card:  Intel
®
 PRO/1000 card is supplied with the system. 

¶ GigE cable: DB9 to DB9 cable (6050-0148-CE is standard)  

¶ PyLoN System User Manual 

Options: 

¶ Application Software: 

¶ WinSpec32 (Ver. 2.6.5 or later) CD-ROM  (optional) 

¶ LightField CD-ROM  (optional)  

¶ Software User Manual (provided with application software) 

System Requirements  

Environmental  

Storage temperature:  ¢55°C; 

Operating environment temperature:  5ºC to +30ºC;  

Relative humidity:  <50% noncondensing. High humidity climates may require continuous 

flushing of the spectrometerôs exit port with nitrogen.  If LN-cooled cameras are 
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operated under high humidity conditions, ice-buildup could occur around the vent 

valves. Damage from humid condensation may not be covered by the product 

warranty. 

Ventilation  
Camera: Allow at least one inch clearance for side and rear air vents. Where the camera 

is inside an enclosure, > 30 cfm air circulation and heat dissipation of 50W is 

required. 

Coolant  

1. Even minimal contact with LN can cause severe injury to eyes and skin. Avoid 

contact with the splashing that will invariably accompany pouring LN into a 

room temperature Dewar.  

2. Always be careful when removing the LN port cap if there is LN present in the 

Dewar. Pressure due to nitrogen gas can cause the cap to fly out when the 

retaining nut is loosened, possibly spraying you with liquid LN, which can cause 

severe injury.  

3. An LN-cooled camera must never be tilted more than 30° from vertical, unless 

the "all-directional" Dewar option has been purchased. If mounting the Dewar to 

your system requires you to exceed the 30° limit, you may have the wrong type 

of Dewar. Contact the factory. 

Power  
Camera: The PyLoN camera receives its power from the power supply, which in turn 

plugs into a source of AC power.  

Caution  The plug on the line cord supplied with the system should be compatible with the line-

voltage outlets in common use in the region to which the system is shipped. If the line 

cord plug is incompatible, a compatible plug should be installed, taking care to 

maintain the proper polarity to protect the equipment and assure user safety. 

Host Computer  
Note:  Computers and operating systems all undergo frequent revision. The following 

information is only intended to give an approximate indication of the computer 

requirements. Please contact the factory to determine your specific needs. 

¶ Operating System:  

¶ WinSpec/32: Windows® XP (32-bit, SP3 or later) or Vista (32-bit).   

¶ LightField: Windows Vista® (64-bit) or Windows® 7 (64-bit) 

¶ 2 GHz Pentium® 4 (or greater) 

¶ 2 GB RAM (or greater) 

¶ CD-ROM drive 

¶ At least one unused PCI card slot (PCI 2.3 compliant 32-bit 33/66 MHz bus) 

¶ Super VGA monitor and graphics card supporting at least 65535 colors with at least 

128 Mbyte of memory. Memory requirement is dependent on desired display 

resolution. 

WARNING! 
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¶ Hard disk with a minimum of 1 Gbyte available. A complete installation of the 

program files takes about 50 Mbytes and the remainder is required for data storage, 

depending on the number and size of images/spectra collected. Disk level 

compression programs are not recommended. Drive speed of 10,000 RPM 

recommended. 

¶ Mouse or other pointing device. 

Installing the Application Software  

WinX 
Notes:  

1. Install the GigE Adapter card BEFORE installing the WinX application software. 

2. Leave the interface cable disconnected from the camera until you have installed 

WinX (Ver. 2.6.5 or later). 

The following installation is performed via the WinX software installation CD.  

1. Insert the CD and follow the 

installation wizard prompts. 

2. On the Select Installation Type 

dialog (see Figure 5), click on 

the Typical radio button to 

install the required drivers and 

the most commonly installed 

program files. Select the Custom 

radio button if you would like to 

choose among the available 

program files or do not want to 

install the drivers. Complete 

installs all of the application 

features. 

 

Figure 5.  WinX Installation - 

Select Installation Type dialog 

3. Make sure the camera is connected to the host computer and that the camera power 

supply is turned on. 

4. Reboot the computer. 

5. At bootup, Windows will detect the GigE card.  

LightField  
The following installation is performed via the LightField software installation CD.  

1. Before starting the installation:  

¶ Verify that the computer operating system is Windows Vista (64-bit) or 

Windows 7 (64-bit). 

¶ Confirm that the Pro 1000 interface card has been installed in your 

computer. 

¶ Verify that your computer is connected to the Internet. Internet connection is 

required for product activation. 

2. Insert the CD and follow the installation wizard prompts. 
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Figure 6.  LightField Installation Wizard dialog 

3. After the installation finishes, reboot the computer. 

4. Connect the PyLoN system components to your computer and power them on. 

5. Start LightField, activate it, and begin setting up your experiment. 

Mounting to a Spectrograph  

The camera must be properly mounted to the spectrograph to take advantage of all the 

available grouping features. Depending on the spectrograph and camera type, special 

adapters may be required to mount the camera to the spectrograph. The appropriate 

adapters should have been included with your system if the spectrograph type was 

indicated when the system was ordered. 

Because of the many possible PyLoN camera and spectrograph combinations, all of the 

adapter mounting instructions are located in Appendix C. Refer to the table at the 

beginning of that appendix to find the instruction set appropriate to your system. 

An LN-cooled camera must never be tilted more than 30° from vertical, unless the "all-

directional" Dewar option has been purchased. If mounting the Dewar to your system 

requires you to exceed the 30° limit, you may have the wrong type of Dewar. Contact the 

factory. 

Focal Plane Distance  
The distance to the focal plane from the front of the mechanical assembly depends on the 

specific configuration as follows. 

 

Cooling  Reference Points  Distance  

LN Front of Shutter Housing to Focal Plane  0.894 ± .01" 

LN Front of Non-Shutter Housing to Focal 

Plane 

0.549 ± .01" 

Note:  The shutter housing has a 3.88" bolt circle. The housing for a camera 

without an internal shutter has a 3.60± bolt circle.  

Table 1.  Focal Plane Distances 

WARNING! 
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Optical Center of the Array  
An LN-cooled camera shrinks when the Dewar is filled with LN and the camera cools 

down to operating temperature. For side-on Dewars, the optical center of the CCD shifts 

(towards the fill port) by approximately .035" (.889 mm) with respect to the nose. 

Because of this, an image area or a focus set at room temperature will change as a 

camera cools. 

The PyLoN is designed so the optical center of a CCD is offset at room temperature. 

Now, when a camera cools to operating temperature, the optical center of the CCD is at 

the center of the nose.  

Array Orientation  
All users with rectangular CCDs must first determine the 

correct orientation of the camera. All cameras must be 

mounted in the correct orientation to take advantage of the 

many hardware and software features. The camera should be 

mounted so that the short axis of the CCD is parallel to the 

entrance slit. The long axis will therefore correspond to the 

wavelength axis of the spectrum, for maximum resolution.   

If there is no shutter (internal or external), the simplest way to 

determine the long and short axes of the CCD is to make a 

visual inspection of the faceplate. The faceplate cutout closely corresponds to the 

dimensions of the underlying CCD array, which will itself be visible through the 

window.  

To Determine Orientation (Internal Shutter Present):  
1. Turn the camera power on.  

2. Open the shutter. If you are using WinX, select the shutter Disabled Open mode 

in the software.  If using LightField, select the Always Open shutter mode. 

3. Look in the front window of the CCD to determine the long axis of the CCD. 

Exposure to room light will not damage the CCD. 

Camera-Spectro graph  Adapters  
Princeton Instruments has a variety of adapters for mating PyLoN cameras to 

spectrographs. In some cases, the appropriate adapter is mounted to the camera before 

the camera is shipped from the factory. In other cases, an adapter kit, containing 

mounting hardware and adapter(s), is shipped with the camera. Refer to Appendix C for 

mounting instructions. 
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Setting up a Shutter  

Introduction  
The standard LN-cooled PyLoN cameras do not contain internal shutters.  However, an 

optional 40 mm internal shutter is available for LN-cooled cameras and must be 

specified at time of order. If you have a camera without an internal shutter, you can 

purchase a Princeton Instruments 25 mm external shutter, typically used at the entrance 

slit of a spectrograph ï however, a standalone program is required to set up the shutter.  

Internal Shutter  
Because the camera and its internal shutter are shipped as a system, the default shutter 

type (on the Hardware Setup |Controller/Camera  tab in WinX) should not need to 

be changed. 

To Set up a 40 mm Internal Shutter:  
1. The cameraôs power supply is OFF. 

2. Remove the twist tie from the shutter cable. 

3. Connect the shutter cable to the Shutter connector on the back of the PyLoNôs 

electronics box. 

4. After you turn on the cameraôs power supply and open WinX, go the Hardware 

Setup |Controller/Camera  tab and verify that "Large" is the selected 

Shutter Type . The shutter open and shutter close compensation times for 

this shutter are both approximately 28 ms. 

External  Shutter  

Note:  A standalone program is required to set up the shutter. 

To Set up a Princeton  Instruments -supplied 25 mm External Shutter:  

1. Verify that the cameraôs power supply is OFF. 

2. Bolt the entrance slit shutter assembly to the entrance slit of the 

spectrograph. The entrance slit shutter mount used with Acton 

Series spectrographs requires no disassembly (Figure 7). 

3. Connect the shutter cable to the Shutter connector on the 

back of the PyLoNôs electronics box. 

4. After you turn on the cameraôs power supply and open 

WinX, go the Hardware Setup |Controller/Camera  

tab and select "Remote" as the Shutter Type . The 

shutter compensation time for this shutter is approximately 8 ms. 

Figure 7.  Entrance Slit 

Shutter Mount 
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Entering the Defau lt Camera System Parameters  

WinX  
1. Make sure the camera is connected to the host computer and that the cameraôs power 

supply is turned on. 

2. Open the WinX application software.  The Camera Detection wizard will 

automatically run if this is the first time you have installed a Princeton Instruments 

WinX application (WinSpec/32, WinView/32, or WinXTest/32) and a supported 

camera. Otherwise, if you installing a new camera type, click on the Launch 

Camdq` Cdsdbshnm Vhy`qcƕbutton on the Controller/CCD  tab to start the 

wizard. 

3. On the Welcome  dialog (Figure 8), leave the checkbox unselected and click on 

Next . 

 

Figure 8.  Camera Detection Wizard - Welcome dialog 

4. Follow the instructions on the dialogs to perform the initial hardware setup: this 

wizard enters default parameters on the Hardware Setup dialog tabs and gives you 

an opportunity to acquire a test image to confirm the system is working.   

Note:  For a step-by-step procedure on basic system operation, refer to the " WinX 

First Light Instructions"  section (page 32). 
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LightField  
1. Make sure the PyLoN (and spectrograph, if this is a spectroscopy system) is 

connected to the host computer and that the camera (and spectrograph) power 

supply is turned on. 

2. Start LightField. 

3. While LightField is starting up, it will detect the available device(s) and load the 

appropriate icons into the Available Devices area in the Experiment workspace. 

4. When you drag an icon into the Experiment Devices area, the appropriate 

expanders will be loaded into the Experiment Settings stack on the lefthand 

side of the window.  

Note:  For a step-by-step procedure on basic system operation, refer to the 

" LightField First Light Instructions"  section (page 39). 

Filling the Dewar  

Cryogenically-cooled cameras, because of their low operating temperatures, must always 

be connected to a powered ON camera. If the camera power is turned off with liquid 

nitrogen remaining in the Dewar, the CCD will quickly become saturated with charge, 

which cannot be readily removed without warming the camera to room temperature.  

1. Even minimal contact with LN can cause severe injury to eyes and skin. Avoid 

contact with the splashing that will invariably accompany pouring LN into a room 

temperature Dewar.  

2. Always be careful when removing the Dewar port cap if there is LN present in the 

Dewar. Pressure due to nitrogen gas can cause the cap to fly out when the retaining nut 

is loosened, possibly spraying you with liquid LN, which can cause severe injury. 

Fill Procedure  
1. Loosen the retaining nut 

(Figure 9) a few turns, then 

remove the LN Dewar port cap 

by pulling it straight out. 

2. It is recommended that you use an LN 

transfer Dewar with a pouring spout to 

transfer LN from the storage tank to 

the camera. If you are going to use a 

funnel, place a thin vent tube into 

the Dewar through the funnel to reduce splashing due to boiling LN.  

3. Pour approximately 100 ml of LN into the Dewar. Stop for 5-10 minutes until 

you observe a "geyser-like" vapor burst from the Dewar opening. This burst is 

normal and has to do with reaching a thermal equilibrium between the LN and 

the Dewar container surfaces.  

4. Fill up the Dewar (approximately 1.7 liters for the standard Dewar). To test the 

LN level, insert a straight piece of wire (a cryogenic "dip stick") into the Dewar 

Caution  

DANGER 

Figure 9.  Dewar Ports and Valves 
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briefly and then remove it. The LN level will be indicated by the condensation 

on the wire.  

5. Once the Dewar has been filled, replace the filler cap and hand-tighten the retaining 

nut by giving it about 3/4 turn (or more) beyond the point where the nut feels snug.  

Ice buildup may occur at the valve ports if the camera is being operated under high 

humidity conditions.  If frost appears on the valves, periodically clean the outside of the 

valves so that ice does not prevent the valves from venting normally. 

6. Set the desired temperature via the Camera Temperature  dialog in WinSpec. 

To see when the array temperature reaches and stabilizes at the target 

temperature, leave the Camera Temperature dialog open. When the target 

temperature is reached, the dialog will report that the Current Temperature has 

Locked. An LN-cooled CCD normally reaches -100°C within 45-55 minutes.  

Notes:   

1. Temperature regulation does not reach its ultimate stability for at least 

30 minutes after temperature lock has been achieved. After this period of 

time the desired temperature is maintained with great precision.  

2. The Camera Temperature dialog will not display temperature information 

while you are acquiring data. 

The pressure relief valves (Figure 9) underneath the protective covering will 

occasionally emit a plume of N2 gas and mist. Continuous hissing indicates that the 

vacuum in the Dewar jacket is probably inadequate. In this case, first remove all LN from 

the Dewar and allow the Dewar to warm up to room temperature. Then contact Princeton 

Instruments Customer Support for further instructions.   

Holding Times  
Table 2 lists the approximate hold times for the standard side-on 1.7 liter Dewar at the 

lowest temperature setting. 

CCD Array  Dewar Hold Time  

1340x100B > 35 hours 

1340x400B > 30 hours 

Table 2.  CCD Array vs. Dewar Hold Time  

To maximize the holding time when leaving the camera overnight, in addition to topping 

off the Dewar, you will want to turn off the heater switch by setting the array 

temperature to its lowest operating temperature, typically -120̄  C, through the software. 

You must leave the camera power on in either case. This will bring the CCD to its 

minimum operating temperature and will minimize LN evaporation. The following day, 

set the temperature to the operating temperature via the Detector Temperature dialog in 

the WinX software. 

 

WARNING! 

Caution  
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 Chapter 5 

Operation   

With an LN-cooled camera, it is generally good practice to turn on the camera power and 

start at least one data collection while the camera is cooling down, and then to keep the 

camera powered on for the entire time the Dewar contains liquid nitrogen. This will 

establish and maintain the "keep cleans" mode of the camera so that, even when the CCD 

is not actively taking data, it will be continuously cleaning (shifting charge on the array 

to clear dark charge and cosmic ray artifacts). 

Int roduction  

Once the PyLoN camera has been installed as explained 

in the preceding chapters, operation of the camera is 

basically straightforward. In most applications you simply 

establish optimum performance using the Focus  mode 

(WinX), set the target camera temperature, wait until the 

temperature has stabilized (see the "Setting the 

Temperature" section in this chapter), and then do actual 

data acquisition in the Acquire  mode. Additional 

considerations regarding experiment setup and equipment 

configuration are addressed in the software manual.   

During data acquisition, the CCD array is exposed to a 

source and charge accumulates in the pixels. After the 

defined exposure time, the accumulated signal is readout 

of the array, digitized, and then transferred to the host 

computer. Upon data transfer, the data is data is displayed 

and/or stored via the application software. This sequence 

is illustrated by the block diagram shown in Figure 10.  

Whether or not the data is displayed and/or stored 

depends on the data collection operation (Focus or 

Acquire) that has been selected in the application 

software. In WinX, these operations use the 

Experiment Setup parameters to establish the exposure 

time (the period when signal of interest is allowed to accumulate on the CCD). As might 

be inferred from the names, Focus { Preview} is more likely to be used in setting up the 

system (see the "First Light"  discussions) and Acquire is then used for the collection 

and storage of data. Briefly:  

¶ In Focus  { Preview } mode, the number of frames is ignored. A single frame is 

acquired and displayed, another frame is acquired and overwrites the currently 

displayed data, and so on until Stop is selected. In WinX, the last frame acquired 

before Stop is selected can be stored; in LightField, this frame cannot be stored. 

Focus {Preview} mode is particularly convenient for familiarization and setting up. 

ATTENTION  

Figure 10.  Block Diagram of Light 

Path in System 
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For ease in focusing, the screen refresh rate should be as rapid as possible, achieved 

by operating with axes and cross-sections off, and with Zoom 1:1 selected. 

¶ In Acquire  mode, every frame of data collected can be automatically stored (the 

completed dataset may include multiple frames with one or more accumulations). 

This mode would ordinarily be selected during actual data collection. One limitation 

of Acquire mode operation is that if data acquisition continues at too fast a rate for it 

to be stored, data overflow may occur. In WinX, this could only happen in Fast 

Mode operation.   

The remainder of this chapter provides "First Light" procedures (these provide step-by-

step instruction on how to initially verify system operation) and discusses factors that 

affect exposure, readout, and digitization of the incoming signal. By understanding the 

exposure, readout, and digitization factors and making adjustments to software settings 

you can maximize signal-to-noise ratio. For information about synchronizing data 

acquisition with external devices, please refer to Chapter 6, Advanced Topics. 

WinX First Light Instructions  

Introduction  

A PyLoN with an internal shutter CANNOT  be used with a spectrograph. 

The following paragraphs provide step-by-step instructions for placing your spectroscopy 

system in operation the first time. The intent of this simple procedure is to help you gain 

basic familiarity with the operation of your system and to show that it is functioning 

properly. Once basic familiarity has been established, then operation with other operating 

configurations, ones with more complex timing modes, can be performed. An underlying 

assumption for the procedure is that the camera is to be operated with a spectrograph such 

as the Acton Series 2300i (SP2300i) on which it has been properly installed. Refer to 

Appendix C, "Spectrograph Adapters", for mounting instructions. A suitable light source, 

such as a mercury pen-ray lamp, should be mounted in front of the entrance slit of the 

spectrograph. Any light source with line output can be used. Standard fluorescent overhead 

lamps have good calibration lines as well. If there are no "line" sources available, it is 

possible to use a broadband source such as tungsten for the alignment. If this is the case, 

use a wavelength setting of 0.0 nm for alignment purposes. 

In a typical spectrograph, light enters the entrance slit and is collected by a collimating 

mirror. Collimated light strikes the grating and is dispersed into individual wavelengths 

(colors). Each wavelength leaves the grating at a different angle and is reimaged by a 

focusing mirror onto the exit focal plane. Essentially, what a spectrograph does is to 

form an image of the entrance slit in the exit focal plane with each position in the plane 

representing a different wavelength. As each wavelength images at a different horizontal 

position, the spectrum of the input light is spread across the CCD. Individual 

wavelengths focused at different horizontal positions along the exit port of the 

spectrograph are detected simultaneously. Rotating the diffraction grating scans 

wavelengths across the CCD, allowing the intensity at individual wavelengths to be 

readily measured. 

Caution  
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Assumptions  
The following procedure assumes that:  

1. You have already set up your system in accordance with the instructions in 

Chapter 3, Chapter 4, and Appendix C. 

2. You have read the previous sections of this chapter. 

3. You are familiar with the application software. 

4. You have read " Filling the Dewar" , starting on page 28. 

5. The system is being operated in spectroscopy mode. 

6. The PyLoN does not have an internal shutter. 

7. The spectrograph has an entrance slit shutter that is being controlled by the 

PyLoN via the Shutter connector. 

Getting Started  
1. Set the spectrograph entrance slit width to minimum (10 µm if possible). 

2. Power ON the camera (the switch is on the power supply).  

Note:  The camera must be turned on before WinX is opened and WinX must be 

closed before the camera is turned off. 

3. Mount a light source such as a Princeton Instruments Hg and Ne/Ar Dual 

Switchable light source in front of the entrance slit. 

4. Mount the camera to the spectrograph exit port.  

5. Connect the shutter cable between the entrance slit shutter and the PyLoN 

Shutter connector.  

¶ External Slit Shutter:  A shutter assembly mounted externally to the 

spectrograph has shutter cable that plugs into the Shutter connector.  

¶ Internal Slit Shutter:  A shutter mounted internally has an external shutter 

connector in the sidewall of the spectrograph. Connect a shutter cable from 

the PyLoN Shutter connector to that connector. 

6. Power ON the camera (i.e., switch the power supply ON) and fill the Dewar. 

7. Turn on the computer power. 

8. Start the application software.  
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Setting the Camera Parameters  
Note:  The following procedure is based on WinSpec/32: you will need to modify it if 

you are using a different application. Basic familiarity with the WinSpec/32 software is 

assumed. If this is not the case, you may want to review the software manual or have it 

available while performing this procedure. 

Set the software parameters as follows: 

Environment dialog (Setup|Environment): Check the DMA Buffer size. Large 

arrays (2048x2048, for example) require a buffer size on the order of 32 Mbytes. 

If you change the buffer size, you will have to reboot the computer for this 

memory allocation to be activated, and then restart WinSpec. 

Controller|Camera tab (Setup|Hardware): Because the Camera Detection 

wizard installed default values appropriate for your system, verify the settings 

on this page. To reload the defaults, you click on the Load Defaults From 

Controller  button on this tab to load the default settings. 

¶ Controller type:  This information is read from the camera. 

¶ Camera type:  This information is read from the camera.  

¶ Shutter type:  None or Large. 

¶ Readout mode:  Full frame. 

Detector  Temperature (Setup| Detector  Sdlodq`stqdƕ(9  -120̄ C   

The temperature should drop steadily. When the array temperature reaches the 

set temperature, there will be a locked  indication at the computer monitor, Note 

that some overshoot may occur. This could cause temperature lock to be briefly 

lost and then quickly re-established. If you are reading the actual temperature 

reported by the application software, there may be a small difference between 

the set and reported temperature when lock is established. This is normal and 

does not indicate a system malfunction. Once lock is established, the temperature 

will be stable to within ±0.05°C. 

Notes:   

1. Some overshoot may occur. This could cause temperature lock to be briefly 

lost and then quickly re-established. If you are reading the actual temperature 

reported by the application software, there may be a small difference 

between the set and reported temperature when lock is established. This is 

normal and does not indicate a system malfunction. 

2. The Detector Temperature dialog will not display temperature information 

while you are acquiring data. 

Experiment Setup Main tab '@bpthrhshnm{Dwodqhldms Rdstoƕ(9 

¶ Exposure Time:  100 ms 

¶ Accumulations & Number of Images:  1 
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Experiment Setup ROI tab '@bpthrhshnm{Dwodqhldms Rdstoƕ(9Use this 

function to define the region of interest (ROI). 

¶ Spectroscopy Mode:  Selected 

¶ Clicking on Full loads the full size of the chip into the edit boxes. 

¶ Clicking on Store  will store the Pattern so it can be reused at another time. 

Experiment Setup Timing tab '@bpthrhshnm{Dwodqhldms Rdstoƕ(9 

¶ Timing Mode:  Free Run 

¶ Shutter Control:  Normal 

¶ Safe Mode vs. Fast Mode:  Safe 

Setting the Spectrograph Parameters  
1. Define Spectrograph dialog (Spectrograph|Define): Click on 

Install/Remove Spectrograph , highlight the appropriate spectrograph name in the 

Supported Spectrogra phs  list (for example, Acton SP-300i for an Acton 

SP-2300i or Acton SCT320 for an IsoPlane), and click on Install Selected 

Spectrograph . 

2. Move Spectrograph dialog: Choose the grating to be move, and then set it to 

500 nm if using a mercury lamp or to 0.0 nm if using a broadband source. 

Confirming the Setup  
1. Turn on the light source at the spectrograph entrance slit. 

2. In WinSpec, select Focus  (on the Acquisition menu or on the Experiment Setup  

dialog) to begin data accumulation. Depending on the display settings, you should 

see either a spectral band (image) or a graph. Background noise will decrease as the 

camera cools to its default temperature. 

3. Turn off the light source. The data displayed should change to a background noise 

pattern or low intensity graph. If this occurs, you have confirmed that light entering 

the spectrograph is being seen by the camera. Skip Steps 4-5 and continue to the 

ñRotational Alignment and Focusingò topic on page 36. 

4. If there is no difference between the data displayed when the light source is on or off: 

a. Verify that the light source has power and is turned on. 

b. Verify that the entrance slit is open at least 10 µm.  

c. Check the Exposure Time  (Experiment Setup Timing  tab).  

d. Confirm that Shutter Control  is set to Normal (Experiment Setup Timing  tab).  

e. Check the shutter cable connections. 

f. Verify shutter operation. You should hear the shutter open and close while 

running in Focus  mode.  

¶ If you hear a shutter operating and you have done Steps a-e, turn the light source 

on, wait a minute and then turn the light off while you view the data display. If 

the problem is fixed, stop acquisition or continue to the ñRotational Alignment 
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and Focusingò topic on page 36; otherwise, stop data acquisition and continue 

to Step g.  

¶ If you do not hear a shutter operating and you have done Steps a-e, stop data 

acquisition and continue to Step g. 

g. Make sure the spectrograph has an entrance slit shutter. An externally mounted 

shutter is easily confirmed. Verifying an internally mounted shutter requires 

access to the inside of the spectrograph: refer to the spectrograph manual for 

instructions. 

i. If you need more help, contact Customer Support. See page 104 for contact 

information. 

Rotational Alignment and Focusing  
The camera mounting hardware provides two degrees of freedom: rotation and focus. 

Rotation means the physical rotation of the camera while watching a live display on the 

monitor so that spectral lines will be perpendicular to the rows on the array. Focus means 

to physically move the camera back and forth through the focal plane of the spectrograph 

while watching a live display. The approach taken is to slowly move the camera in and 

out of focus and adjust for optimum. The following procedure, which describes the 

rotational alignment and focusing operations with an Acton SP-2300i spectrograph, can 

be easily adapted to other spectrographs. For IsoPlane SCT-320 related focusing 

information, see ñIsoPlane SCT-320 Spectrographò on page 37.  

Acton Series  Spectrograph  

1. If you have not already done so, mount a light source such as a Princeton Instruments 

Hg and Ne/Ar Dual Switchable light source in front of the entrance slit. Any light 

source with line output can be used. Standard fluorescent overhead lamps have good 

calibration lines as well. If there are no "line" sources available, it is possible to use 

a broadband source such as tungsten for the alignment. If this is the case, use a 

wavelength setting of 0.0 nm for alignment purposes. 

2. With the camera properly mounted to the spectrograph and powered on, make sure 

the spectrograph is properly connected to the computer, turn the spectrographôs 

power on, and wait for the spectrograph to initialize.  

3. Verify that the spectrograph has been defined, choose the grating, and set the grating 

to 500 nm if using a mercury lamp or 0.0 nm if using a broadband source. See 

ñSetting the Spectrograph Parametersò on page 35 for information about defining a 

spectrograph and moving the grating. 

Hint:  Overhead fluorescent lights produce a mercury spectrum. Use a white card 

tilted at 45 degrees in front of the entrance slit to reflect overhead light into the 

spectrograph. Select 500 as the spectral line. 

4. Verify that the slit is set to 10 µm. If necessary, adjust the Exposure Time to 

maintain optimum (near full-scale) signal intensity. 

5. Wait until the camera temperature locks at its default temperature. 

6. In WinSpec, select Focus  (on the Acquisition menu or on the Experiment Setup 

dialog) to begin data accumulation. Data will be continuously acquired and displayed but 

wil l not be stored until you stop acquisition and use the Save function on the File menu.  
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7. Adjust the rotational alignment. You do this by rotating the camera while watching a 

live display of the line (you may need to loosen two set screws securing the 

spectrograph adapter). Choose a peak to monitor during the rotational alignment. 

This peak will go from broad to narrow and back to broad. Leave the camera rotation 

set for the narrowest achievable peak.  

Alternatively, take an image, display the horizontal and vertical cursor bars, and 

compare the vertical bar to the line shape on the screen. Rotate the camera until the 

line shape on the screen is parallel with the vertical bar.  

Note: When aligning other accessories, such as fibers, lenses, optical fiber adapters, first 

align the spectrograph to the slit. Then align the accessory without disturbing the camera 

position. The procedure is identical to that used to focus the spectrograph (i.e., do the 

alignment and focus operations while watching a live image). 

8. Next, slowly move the camera in and out of focus. You should see the spectral line 

go from broad to narrow and back to broad. Leave the camera set for the narrowest 

achievable line. You may want to use the Focus Helper function (Process|Focus 

Gdkodqƕ) to determine the narrowest line width: it can automatically locate peaks 

and generate a report on peak characteristics during live data acquisition (see the 

WinSpec/32 on-line help for more information).  

Note that the way focusing is accomplished depends on the spectrograph, as follows.  

¶ Long focal -length spectrographs such as the Acton SP-2300: The 

mounting adapter includes a tube that slides inside another tube to move the 

camera in or out as required to achieve optimum focus.  

¶ Short focal -length spectrographs:  There is generally a focusing 

mechanism on the spectrograph itself which, when adjusted, will move the optics 

as required to achieve proper focus.  

¶ No focusing adjustment:  If there is no focusing adjustment, either provided 

by the spectrograph or by the mounting hardware, then the only recourse will be 

to adjust the spectrographôs focusing mirror. 

9. Tighten the spectrograph set screws to secure the spectrograph adapter. Then stop 

data acquisition. 

IsoPlane SCT-320 Spectrograph  

Because the PyLoN is mounted directly to the mounting plate on the IsoPlane, the 

rotational alignment and focusing operations are different from the way that rotational 

alignment and focusing are performed for an Acton Series spectrograph. The following 

information assumes that you are familiar with the locations of the mounting plate, 

Micrometer Compartment, and the locking set screw. If not, refer to the IsoPlane manual 

supplied with the spectrograph. 

1. Mount an Princeton Instruments light source such as the dual HG/NeAr source in 

front of the entrance slit of the spectrograph.  

2. With the spectrograph properly connected to the computer, turn the power on, wait 

for the spectrograph to initialize.  
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3. With the PyLoN mounted to the spectrograph and connected to the computer, turn on 

the power and wait for the camera to initialize. If the camera is LN-cooled, the 

Dewar should be filled while the camera is ON. 

4. Verify that the spectrograph has been defined, choose the grating, and set the grating 

to 500 nm if using a mercury lamp or 0.0 nm if using a broadband source. See 

ñSetting the Spectrograph Parametersò on page 35 for information about defining a 

spectrograph and moving the grating.  

5. Set the slit to 10 µm at a minimum. If necessary, adjust the Exposure Time to 

maintain optimum (near full-scale) signal intensity. 

6. Wait until the camera temperature locks at its default temperature. 

7. Turn on Focus  mode. 

8. Adjust the rotational alignment. First, use a 9/64ò hex wrench to loosen the four 

screws at the corners of the camera mounting plate. While watching a live display of 

the spectrum, select a peak to monitor and then rotate the camera (up to 4 degrees of 

rotation are possible). The peak will go from broad to narrow and back to broad. 

Leave the camera rotation set for the narrowest achievable peak.  

Alternatively, take an image, display the horizontal and vertical cursor bars, and 

compare the vertical bar to the line shape on the screen. Rotate the camera until the 

line shape on the screen is parallel with the vertical bar. 

9. After completing the rotational alignment, re-tighten the four mounting plate screws. 

10. Remove the cover from the Micrometer Compartment. 

11. Using a 3/32ò hex wrench, loosen the locking set screw. 

12. While continuously acquiring data, adjust the micrometer until you maximize the 

intensity level of a selected peak or peaks. 

13. Tighten down the locking set screw. 

14. Place the Micrometer Cover on the spectrograph. Replace and tighten all of the cover 

screws. Then stop acquisition. 

Data Collection  
1. After you have achieved focus, you can stop running in Focus mode. 

2. Make any required changes to your experiment setup and software parameters. 

Changes might include adjusting the exposure time, setting up an entrance slit 

shutter, changing the timing mode to External Sync, or lowering the temperature. 

3. Begin running Acquire mode. Data will be acquired and displayed/stored based on 

the experiment settings.  

4. If you have completed data collection, you can leave the camera power on so the 

array temperature will remain locked or you can go to the shutdown instructions. 

Shutdown  
1. Before turning off the cameraôs power supply: 

a. Empty the Dewar (if the array is cooled by LN).  

b. Close WinX.  

2. Turn off the camera power. 
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LightField First Light Instructions  

Introduction  

A PyLoN with an internal shutter CANNOT  be used with a spectrograph. 

The following paragraphs provide step-by-step instructions for operating a PyLoN in a 

spectroscopy setup in LightField for the first time. The intent of this simple procedure is 

to help you gain basic familiarity with the operation of your system and to show that it is 

functioning properly. Once basic familiarity has been established, then operation with 

other operating configurations, ones with more complex timing modes, can be 

performed. An underlying assumption for the procedure is that the camera is to be 

operated with a spectrograph (such as an Acton Series 2300 spectrograph) on which it 

has been properly installed (refer to Appendix D for instructions for mounting a 

spectrograph adapter to the PyLoN). A suitable light source, such as a mercury pen-ray 

lamp, should be mounted in front of the entrance slit of the spectrograph. Any light 

source with line output can be used. Standard fluorescent overhead lamps have good 

calibration lines as well. If there are no "line" sources available, it is possible to use a 

broadband source such as tungsten for the alignment. If this is the case, use a wavelength 

setting of 0.0 nm for alignment purposes. 

Overexposure Protection:  Cameras that are exposed to room light or other 

continuous light sources will quickly become saturated. If the camera is mounted to a 

spectrograph, close the entrance slit of the spectrograph to reduce the incident light.  

Assumptions  
The following procedure assumes that:  

1. You have already set up your system in accordance with the instructions in 

previous chapters. This includes mounting the spectrograph adapter to the 

camera (refer to Appendix C). 

2. You have read the previous sections of this chapter. 

3. You are familiar with the application software. 

4. For LN-cooled operation, be sure to read " Filling the Dewar" , starting on 

page 28. 

5. The system is being operated in spectroscopy mode. 

6. The PyLoN does not have an internal shutter. 

7. The spectrograph has an entrance slit shutter that is being controlled by the 

PyLoN via the Shutter connector. 

Getting Started  
1. Set the spectrograph entrance slit width to minimum (10 µm if possible). 

2. Power ON the spectrograph (i.e., switch the power supply ON). 

3. Mount a light source such as a Princeton Instruments Hg and Ne/Ar Dual 

Switchable light source in front of the entrance slit. 

4. Mount the camera to the spectrograph exit port.  

Caution  

Caution  
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5. Connect the shutter cable between the entrance slit shutter and the PyLoN 

Shutter connector.  

¶ External Slit Shutter:  A shutter assembly mounted externally to the 

spectrograph has shutter cable that plugs into the Shutter connector.  

¶ Internal Slit Shutter:  A shutter mounted internally has an external shutter 

connector in the sidewall of the spectrograph. Connect a shutter cable from 

the PyLoN Shutter connector to that connector. 

6. Power ON the camera (i.e., switch the power supply ON) and fill the Dewar.  

7. Turn on the computer power. 

8. Start the application software. 

Setting the Parameters  

 

Figure 11.  Available Devices Area  

1. After LightField opens, you should see icons representing your camera and the 

spectrograph in the Available Devices  area. In the figure above, the camera is a 

PyLoN:400B eXcelon
®
 and the spectrograph is an SP-2356. 

2. Drag the icons into the Experiment Devices  area. 
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Figure 12.  Experiment Devices Area 

3. Note that the Experiment Settings stack on the left now displays several 

expanders. Because this is a new experiment, the default settings for the camera 

will be active. The Status bar (at the bottom of the window) displays an icon for 

temperature status which reports the current temperature and whether the set 

temperature has been reached. Clicking on the icon opens the Sensor  expander 

where the set temperature can be changed. 

4. On the Shutter  expander, select Shutter Mode:  Normal. 

5. Open the Spectrometer  expander, select the appropriate grating. In this case, 

the 300g/mm (Blaze: 750) grating was selected and the center wavelength was 

set to 500 nm for a mercury lamp. Use 0.0 nm if using a broadband source. 

Confirming the Setup  
1. Turn on the light source at the spectrograph entrance slit. 

2. Click on Run  to begin previewing the data. Depending on the display settings, 

you should see either a spectral band (image) or a graph. Background noise will 

decrease as the camera cools to its default temperature. 

3. Turn off the light source. The data display should change to a background noise 

pattern or low intensity graph. If this occurs you have confirmed that light 

entering the spectrograph is being seen by the camera. Skip Steps 4-5 and 

continue to the ñRotational Alignment and Focusingò topic on page 42. 

4. If there is little or no difference between the data displayed when the light source 

is on or off: 

a. Verify that the light source has power and is turned on. 

b. Verify that the entrance slit is open at least 10 µm.  

c. Check the Exposure Time  (Common Acquisition Settings  expander).  

d. Confirm that Shutter Mode  is set to Normal (Shutter  expander).  
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e. Check the shutter cable connections. 

f. Verify shutter operation. You should hear the shutter open and close while 

Run  is active.  

¶ If you hear a shutter operating and you have done Steps a-e, turn the 

light source on, wait a minute and then turn the light off while you view 

the data display. If the problem is fixed, stop acquisition or continue to 

the ñRotational Alignment and Focusingò topic on page 42.  

¶ If you do not hear a shutter operating and you have done Steps a-e, stop 

data acquisition and continue to Step g. 

g. Make sure the spectrograph has an entrance slit shutter. An externally 

mounted shutter is easily confirmed. Verifying an internally mounted shutter 

requires access to the inside of the spectrograph: refer to the spectrograph 

manual for instructions. 

5. If you need more help, contact Customer Support. See page 104 for contact 

information. 

Rotational Alignment and Focusi ng 
The camera mounting hardware provides two degrees of freedom: rotation and focus. 

Rotation means the physical rotation of the camera while watching a live display on the 

monitor so that spectral lines will be perpendicular to the rows on the array. Focus means 

to physically move the camera back and forth through the focal plane of the spectrograph 

while watching a live display. The approach taken is to slowly move the camera in and 

out of focus and adjust for optimum. The following procedure, which describes the 

rotational alignment and focusing operations with an Acton SP-2300i spectrograph, can 

be easily adapted to other spectrographs. For IsoPlane SCT-320 related focusing 

information, see ñIsoPlane SCT-320 Spectrographò on page 45.  

The following procedure assumes that the camera and spectrograph have already been 

turned on and their icons have been dragged into the Experiment Devices area (as shown 

in Figure 12).  

Acton Series Spectrograph  

A PyLoN with an internal shutter CANNOT  be used with a spectrograph.  

1. Click on the View tab, just above Experiment Devices, to change to the display 

area. 

2. If you have not already done so, mount a light source such as a Princeton 

Instruments Hg and Ne/Ar Dual Switchable light source in front of the entrance 

slit. Any light source with line output can be used. Standard fluorescent 

overhead lamps have good calibration lines as well. If there are no "line" 

sources available, it is possible to use a broadband source such as tungsten for 

the alignment. If this is the case, use a wavelength setting of 0.0 nm for 

alignment purposes. 

Caution  
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Figure 13.  View Area 

3. Open the Spectrometer  expander, select the grating and set the center 

wavelength to 435.8 nm if using a mercury lamp or to 0.0 nm if using a 

broadband source.  

Hint:  Overhead fluorescent lights produce a mercury spectrum. Use a white card 

tilted at 45 degrees in front of the entrance slit to reflect overhead light into the 

spectrograph. Select 435.833 as the spectral line. 

4. Set the slit to 10 µm. If necessary, adjust the Exposure Time to maintain 

optimum (near full-scale) signal intensity. 

5. Wait until the camera temperature locks at its default temperature. 

6. Make sure that the spectroscopy-mount adapter moves freely at the spectrograph.  

7. Select @khfm Rodbsqnldsdqƕ from the Experiment Options menu. Review the 

displayed information and then click on the Begin button. Typically, this feature 

creates three 1-row high ROIs (one near the top of the array, one in the middle, 

and one near the bottom) and begins data acquisition. Data will be continuously 

acquired and displayed but will not be stored.  

8. Adjust the rotational alignment. You do this by rotating the camera while 

watching a live display of the line (you may need to loosen two set screws 

securing the spectrograph adapter). Click on the peak you want to monitor during 

the rotational alignment. This positions the large cursor to provide a vertical 

reference line across all of the ROIs. Rotate the camera until the selected peak is 

aligned horizontally in all of the ROIs.  

Alternatively, take an image, display the horizontal and vertical cursor bars, and 

compare the vertical bar to the line shape on the screen. Rotate the camera until 

the line shape on the screen is parallel with the vertical bar. 
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Figure 14.  Spectrometer Alignment: Before Rotational Alignment 

Note: When aligning other accessories, such as fibers, lenses, optical fiber 

adapters, first align the spectrograph to the slit. Then align the accessory without 

disturbing the camera position. The procedure is identical to that used to focus 

the spectrograph (i.e., do the focus and alignment operations while watching a 

live image). 

 

Figure 15.  Spectrometer Alignment: After Rotational Alignment 
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9. Slowly move the camera in and out of focus. You should see the spectral line go 

from broad to narrow and back to broad. Leave the camera set for the narrowest 

achievable line. Note that the Peak Finding function is active for the center 

graph to allow you to monitor the FWHM information to achieve the narrowest 

line width.  

The way focusing is accomplished depends on the spectrograph, as follows:  

¶ Long focal -length spectrographs such as the Acton SP-2300: The 

mounting adapter includes a tube that slides inside another tube to move the 

camera in or out as required to achieve optimum focus.  

¶ Shor t focal -length spectrographs:  There is generally a focusing 

mechanism on the spectrograph itself which, when adjusted, will move the 

optics as required to achieve proper focus.  

¶ No focusing adjustment:  If there is no focusing adjustment, either 

provided by the spectrograph or by the mounting hardware, then the only 

recourse will be to adjust the spectrographôs focusing mirror. 

10. Tighten the spectrograph set screws to secure the spectrograph adapter and stop 

data acquisition. 

IsoPlane SCT -320 Spectrograph  

A PyLoN with an internal shutter CANNOT  be used with a spectrograph.  

Because the PyLoN is mounted directly to the mounting plate on the IsoPlane, the 

rotational alignment and focusing operations are different from the way that rotational 

alignment and focusing are performed for an Acton Series spectrograph. The following 

information assumes that you are familiar with the locations of the mounting plate, 

Micrometer Compartment, and the locking set screw. If not, refer to the IsoPlane manual 

supplied with the spectrograph.  

1. Mount a light source such as a Princeton Instruments Hg and Ne/Ar Dual Switchable 

light source in front of the entrance slit.  

2. With the IsoPlane properly connected to the computer, turn the power on, wait for 

the spectrograph to initialize.  

3. With the PyLoN mounted to the spectrograph and connected to the computer, turn on 

the power and wait for the camera to initialize. The Dewar should be filled. 

4. Start the application software. Because you are using LightField, you will need to drag 

the icons for the PyLoN and the IsoPlane into the Experiment Devices  area.  

5. Set the spectrograph to 500 nm if using a mercury source or to 0.0 nm if using a 

broadband source.  

6. Wait until the camera locks at its default temperature. 

7. Loosen the four screws at the corners of the camera mounting plate. 

8. Select the Align Spectrometer function from the Experiment menu to open the 

Spectrometer Alignment dialog. This dialog describes the changes that LightField 

will make to the current setup to assist you in performing rotational alignment of the 

array to the spectrograph's optics. When you click on the Begin button, the 

Caution  
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modifications are made and continuous live data will be displayed as you rotate the 

camera. 

9. Click on the peak you will be monitoring for the alignment. This will display the 

data cursor, which you can position at the top of the peak. Since the data cursor 

spans the ROIs, you can use the data cursor as your vertical reference. 

10. Slowly rotate the camera until the peaks align in all of the ROIs. 

Alternatively, you can acquire an image, display the large data cursor, and compare 

the vertical bar to the line shape on the screen. Rotate the camera until the line shape 

on the screen is parallel with the vertical bar. 

11. After completing the rotational alignment, click on the Stop button. 

12. Re-tighten the four mounting plate screws. 

13. Next, remove the cover from the Micrometer Compartment. 

14. Using a 3/32ò hex wrench, loosen the locking set screw. 

15. Click on Run , and while continuously acquiring data, adjust the micrometer until 

you maximize the intensity level and minimize the FWHM of a selected peak or 

peaks. You may want to use the Peak Find function to identify peaks and display 

FWHM widths. 

16. Tighten down the locking set screw. 

17. Place the Micrometer Cover on the spectrograph. Replace and tighten all of the cover 

screws. 

18. Stop acquisition. 

Data Collection  
1. After you have achieved focus, you can stop running in Alignment mode. 

2. Make any required changes to your experiment setup and software parameters. 

Changes might include adjusting the exposure time, setting up an entrance slit 

shutter, changing the timing mode to External Sync, or lowering the temperature. 

3. Begin running Acquire mode. Data will be acquired and displayed/stored based on 

the experiment settings.  

4. If you have completed data collection, you can leave the camera power on so the 

array temperature will remain locked or you can go to the shutdown instructions. 

Shutdown  
1. Before turning off the cameraôs power supply: 

a. Empty the Dewar (if the array is cooled by LN).  

b. Close LightField.  

2. Turn off the camera power. 
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Exposure and Signal  

Introduction  
The following topics address factors that can affect the signal acquired on the CCD 

array. These factors include array architecture, exposure time, CCD temperature, dark 

charge, and saturation. 

CCD Array Architecture  
Charge coupled devices (CCDs) can be roughly thought of as a two-dimensional grid of 

individual photodiodes (called pixels), each connected to its own charge storage "well." 

Each pixel senses the intensity of light falling on its collection area, and stores a 

proportional amount of charge in its associated "well." Once charge accumulates for the 

specified exposure time (set in the software), the pixels are read out serially.  

CCD arrays perform three essential functions: photons are transduced to electrons, integrated 

and stored, and finally read out. CCDs are very compact and rugged and can withstand direct 

exposure to relatively high light levels, magnetic fields, and RF radiation. They are easily 

cooled and can be precisely thermostated to within a few tens of millidegrees.  

Exposure Time  
Exposure, which is set on the Experiment Se tup|Main  tab {Common Acquisition 

Settings expander}, is the time between start and stop acquisition commands sent by the 

application software to the camera.  In combination with triggers, these commands 

control when continuous cleaning of the CCD stops and when the accumulated signal 

will be read out. The continuous cleaning prevents buildup of dark current and unwanted 

signal before the start of the exposure time. At the end of the exposure time, the CCD is 

read out and cleaning starts again. 

The diagram in Figure 16 shows how the exposure period is measured. The output of the 

EXPOSE MON BNC (one of the BNCs on the AUX I/O  cable) can be used to monitor the 

exposure and readout cycle (tR). This signal is also shown in Figure 16. The value of tc is 

shutter type dependent. Because PyLoN cameras do not usually have an internal shutter, the tc 

is very small. EXPOSE MON is low during readout, high during exposure, and high during 

shutter compensation time. 

 

Figure 16.  Mechanical Shutter Action and EXPOSE MON Output   
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Continuous Exposure  
Because spectroscopy CCDs typically have their parallel shifting aligned vertically 

(perpendicular to the spectrum), smearing (caused by light falling on the array while the 

charge from the acquired spectra is shifted toward the readout register) does not affect 

the spectral resolution, only the intensity level of the spectral features. When vertically 

binned, the readout generally takes a few milliseconds to tens of milliseconds. In 

experiments where the exposure time is much larger than the readout time, the smearing 

due to readout is insignificant, and the CCD can be operated without a shutter or with 

shutter control set to disabled open with very little loss of performance.   

Exposure with Shutter  
If the CCD is set up for imaging mode (in WinSpec, the Imaging option has been 

installed and is selected on the Experiment Setup|ROI Setup  tab), smearing may be 

more of a factor. In this case, controlling the light source so no light falls on the CCD 

during readout would minimize any smearing. With an LN-cooled camera containing the 

optional internal shutter, you can use that shutter to block the light: this shutter is 

synchronized to the exposure-readout cycle and has a shutter open (to) and closed 

compensation time (tc) of approximately 28 ms. With a standard PyLoN camera (shipped 

without an internal shutter), you need to use other ways to prevent light from falling on 

the array during readout.   

When a camera does not have an internal shutter, you need to control the light source or 

use an external shutter to block light from the array during readout. If the light source 

can be controlled electronically via the output of the SHUTTER MON BNC, the CCD 

can be read out in darkness. Another way to prevent light from falling on the array 

during readout is to use a Princeton Instruments-supplied 25 mm external shutter 

(typically used at a spectrograph entrance slit). This shutter can then be controlled 

by the camera and would be synchronized to the exposure-readout cycle as shown in 

Figure 17 (shutter compensation time (tc) is approximately 8 ms for the 25 mm shutter). 

 

Figure 17.  Mechanical Shutter Action and SHUTTER MON Output  




















































































































