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1 Safety 

The advisory words Danger, Warning and Caution used in this manual identify the level of hazard 

that may be encountered by the user.  

ω DANGER means if the danger is not avoided, it will cause death or serious injury.  

 ω WARNING means if the warning is not heeded, it can cause death or serious injury.  

 ω CAUTION means if the precaution is not taken, it may cause minor or moderate injury. 

 

 Warning 

The protection provided by the equipment may be impaired if the equipment is used in a 
manner not specified by the manufacturer, resulting in serious injury or death. 

The power cord is the main electrical disconnect for this equipment. If it is necessary to 
ensure no power to the unit, remove the power cord. 

The use of controls, adjustments, performance, or procedures other than those specified 
herein may result in hazardous laser radiation exposure and one or more safety protections 
may be impaired or rendered ineffective.  
 

 Attention 

La protection fournie par l'équipement peut être compromise si l'équipement est utilisé 
d'une manière non spécifiée par le fabricant, entraînant des blessures graves ou la mort. 

Le cordon d'alimentation est le principal disjoncteur électrique de cet équipement. S'il est 
nécessaire de ne pas mettre l'appareil hors tension, retirez le cordon d'alimentation. 

L'utilisation de commandes, d'ajustements, de performances ou de procédures autres que 
celles spécifiées ici peut entraîner une exposition dangereuse au rayonnement laser et une 
ou plusieurs protections de sécurité peuvent être altérées ou rendues inefficaces. 
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2 Technical Support 

If you have concerns with or questions about the information contained in this document, contact 

our technical support staff using one of the following methods: 

 

2.1 Mail 

Luna Innovations Inc. 
3155 State Street 
Blacksburg, VA 24060 
 

2.2 Phone 

Main Phone: (540) 961-5190 
Toll-Free Support: 1.866.LUNA OVA (866.586.2682) 
 

2.3 E-mail 

support@lunainc.com 

www.lunainc.com 

  

mailto:support@lunainc.com
http://www.lunainc.com/
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3 Overview and Setup  

The Luna 6415 is a fast and simple-to-use analyzer for passive optical components and modules. The 

Luna 6415 extends the industry-leading optical frequency domain reflectometry (OFDR) platform 

from Luna Innovations to manufacturing test and quality control applications. 

Unlike traditional passive component testers, the Luna 6415 measures and analyzes the Insertion 

Loss (IL) and Return Loss (RL) distribution, as well as length, working in either reflection or 

ǘǊŀƴǎƳƛǎǎƛƻƴΦ ¢ƘŜ [ǳƴŀ спмр ŦŜŀǘǳǊŜǎ ŜȄǘǊŜƳŜƭȅ ƘƛƎƘ ǎŜƴǎƛǘƛǾƛǘȅΣ нл ˃Ƴ ǎǇŀǘƛŀƭ ǎŀƳǇƭƛƴƎ ǊŜǎƻƭǳǘƛƻƴΣ 

and very fast scanning for high test throughput. 

Thiǎ ǳǎŜǊΩǎ ƎǳƛŘŜ ŎƻǾŜǊǎ Ƙƻǿ ǘƻ ǎŜǘ ǳǇ ŀƴŘ ǳǎŜ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǎƻŦǘǿŀǊŜΦ  tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ [ǳƴŀ 

6415 Setup Guide for information regarding the proper methods of setting up and maintaining the 

hardware. 
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4 User Interface 

[Ŝǘ ǳǎ ǘŀƪŜ ŀ ǘƻǳǊ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ¦ǎŜǊ LƴǘŜǊŦŀŎŜ ό¦LύΦ ¢ƘŜ ǘƻǳǊ ǿƛƭƭ ǎǘŀǊǘ ǿƛǘƘ ŀƴ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ 

the UI layout, then further explains each UI components which includes Delay Plot, Spectral Plot, 

Event Table, Measurement Control and Information displays. 

4.1 UI Layout Overview 

After you power on the system and start the Luna 6415 software on the controller PC, the 

application UI screen will appear on the PC screen. The system will initialize, then launch the 

hardware in reflection mode and display one measurement result on the screen. The image below 

(Figure 1) is an illustration of a typical UI screen layout with all optional displays turned on for a 

reflection measurement (for a transmission measurement, UI layout is pretty much same except for 

the omitting of all elements related to return loss).  

The upper section of UI screen is for the display of Measurement Controls and Information. 

The lower section of UI screen is the Delay Plot (UPPER LEFT side) along with an optional Spectral 

Plot (LOWER LEFT side) and an optional Event Table (RIGHT side).  The Delay Plot would be scaled to 

take up the whole lower section area if the optional displays are turned off (which is the default 

when the system is just powered up). 

Each of the above UI components is further explained in the following titled sections, respectively.  

 

 

Figure 1 UI Screen Layout 
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4.2 Delay Plot 

When you first open the application, the UI screen appears with the Delay Plot.  The Delay Plot 

screen displays acquired measurements in the Time Delay Domain (reflection amplitude vs time of 

flight, or reflection amplitude vs length).  

The plot x-axis unit can be displayed in one of the following four options: m, mm, inch and ns. 

  

Figure 2 Delay Plot 

The Delay Plot Screen allows the user to change the Cursor Type to one of four possible values by 

choosing a Cursor Type selection in the upper right area of the plot: 

¶ None ς Only the graph of the acquired data is displayed 

¶ Single ς A single vertical cursor is shown that allows for RL and IL measurements to be made 

¶ Vertical ς Two vertical cursors are shown that can be used to make length measurements 

¶ Horizontal ς Two horizontal cursors are shown that can be used to make IL measurements 

and compare the reflectivity of various features in the measurement 

¶ Spectral ς A single vertical cursor allows users to select a windowed range in the Delay Plot 

and then viewing a calculated metric (e.g., return loss) in Spectral Plot; it is only available for 

ǎŜƭŜŎǘƛƻƴ ǿƘŜƴ ά{ǇŜŎǘǊŀƭ tƭƻǘέ ƻǇǘƛƻƴ ƛǎ ŜƴŀōƭŜŘ ƛƴ ƳŜŀǎǳǊŜƳŜƴt settings. 

Cursors can be moved by dragging them across the screen by using touchpad or mouse. When the 

cursors are selected and are being moved, they will change color to black (The cursor turns black 
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when you press it, indicating that it can be moved). Clicking once on the cursor will cause it to snap 

to the highest point within its highlighted zone. 

 

4.2.1 Plot Navigation 

The plots shown in the LUNA 6415 user interface can all be manipulated through mouse or 

touchpad actions on the laptop PC. 

Panning ς The plot can be panned over the X and Y axes by pressing and dragging at any point 

within the plot. 

Zooming ς The plot can be zoomed using a two-finger pinch or expanding motion at any point 

within the plot on touchpad or scrolling wheel on a mouse. 

Constrained Panning or Zoom ς It is possible to constrain the panning and zooming to one of 

the two axes by first left clicking on the desired axis. It will turn blue while panning and zooming 

are constrained. 

Plot Rescaling ς Double click on an axis to scale it to fit all data in the range. 

 

4.2.2 Single Cursor 

The single cursor view provides a single vertical cursor with integration regions for measurement of 

both the RL and IL across an event. The region with red highlighting is integrated to provide a RL 

measurement. The two regions with grey highlighting are used to compute the IL. The 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ w[ ²ƛŘǘƘ ŀƴŘ L[ ²ƛŘǘƘ Ŏŀƴ ōŜ ŎƘŀƴƎŜ ƛƴ aŜŀǎǳǊŜƳŜƴǘ ¢ŀō όwŜŦŜǊ ǘƻ ά4.5.3.1 

Measurement TabέύΦ 
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Figure 3 Single Cursor view 

4.2.3 Vertical Cursor 

The vertical cursor view provides two cursors that can be used to measure the length between two 

events or measure the IL over any distance. The RL, position, and IL information is shown in the 

upper right area of the plot, under the Cursor Type selection. 

 

Figure 4 Vertical Cursor view 
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4.2.4 Horizontal Cursors 

The horizontal cursors are used to compare the amplitude of two events in the data. 

 

Figure 5 Horizontal Cursor view 

It is important to remember that the amplitude data can be shown with varying levels of filtering 

which may make reflection peaks look smaller than they truly are. 

4.2.5 Spectral Cursor 

¢ƘŜ ŎǳǊǎƻǊ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǎŜƭŜŎǘƛƻƴ ǿƘŜƴ ά{ǇŜŎǘǊŀƭ tƭƻǘέ ƻǇǘƛƻƴ ƛǎ ŜƴŀōƭŜŘ ƛƴ ƳŜŀǎǳǊŜƳŜƴǘ 

settings. The single vertical cursor is used to select a windowed range in the Delay Plot and then 

viewing a calculated metric (e.g., return loss) in Spectral Plot. More on its usage and Spectral Plot is 

introduced in next section. 
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4.3 Spectral Plot  

4.3.1 Spectral Plot Overview 

²ƘŜƴ ά{ǇŜŎǘǊŀƭ tƭƻǘέ ƻǇǘƛƻƴ ƛǎ ŜƴŀōƭŜŘ ƛƴ {ŜǘǘƛƴƎǎ ŀƴŘ ¢ƻƻƭǎ όǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ ά4.5.3.1 Measurement 

TabέύΣ ŀ ǎƛƴƎƭŜ ǾŜǊǘƛŎŀƭ {ǇŜŎǘǊŀƭ /ǳǊǎƻǊ ƛǎ ŘƛǎǇƭŀȅŜŘ ƛƴ the upper Delay Plot, meanwhile the calculated 

Spectral Loss of the given set of data (defined by the Spectral Cursor) is displayed as a function of 

optical wavelength in the lower Spectral Plot. 

 

 

Figure 6 Spectral Plot 

 

4.3.2 Turn Spectral Plot Display On/Off 

Spectral Plot is not displayed by default after you first open the application.  The Spectral Plot (as 

ǿŜƭƭ ŀǎ {ǇŜŎǘǊŀƭ /ǳǊǎƻǊ ƛƴ ǘƘŜ 5Ŝƭŀȅ tƭƻǘύ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ǿƘŜƴ ά{ǇŜŎǘǊŀƭ tƭƻǘέ ƻǇǘƛƻƴ ƛǎ ŜƴŀōƭŜŘ ƛƴ 

measurement settings, whicƘ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ōȅ ŎƘŜŎƪ ǘƘŜ άSpectral Plotέ ǾƛŜǿ ŎƻƴǘǊƻƭ ƛƴ {ŜǘǘƛƴƎǎ 

ŀƴŘ ¢ƻƻƭǎ όǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ά4.5.3.1 Measurement TabέύΦ ¸ƻǳ Ŏŀƴ ǘǳǊƴ ǘƘŜ {ǇŜŎǘǊŀƭ tƭƻǘ ŘƛǎǇƭŀȅ ōŀŎƪ 

ƻŦŦΣ ōȅ ǳƴŎƘŜŎƪƛƴƎ ǘƘŜ άEventsέ ǾƛŜǿ ŎƻƴǘǊƻƭ ƛƴ {ŜǘǘƛƴƎǎ ŀƴŘ ¢ƻƻƭǎ όƎƛǾƛƴƎ ƛǘǎ ŘƛǎǇƭŀȅ ŜǎǘŀǘŜ ǘƻ ǘƘŜ 

Delay Plot so that the Delay Plot can be shown on a larger area). 

4.3.3 Operations on Spectral Plot 

By manipulating the Spectral Cursor, the users can define a range of Time Delay Domain data that is 

used to perform the analysis of the spectral loss in the program. The location of the Spectral Cursor 
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data selection range in the Delay Plot can be changed by moving the cursor to different locations in 

the plot; also the width of the data selection range can be change by changing the Spectral Cursor 

ǿƛŘǘƘ ǎŜǘǘƛƴƎ ƛƴ ǘƘŜ aŜŀǎǳǊŜƳŜƴǘ ¢ŀō όƛƴ ǘƘŜ {ŜǘǘƛƴƎǎ ŀƴŘ ¢ƻƻƭǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ά4.5.3.1 

Measurement TabέύΦ   

In viewing the Spectral Plot (like it in the Delay Plot), the user has options of utilizing several types of 

cursors to analyze the plot data. The application allows the user to change the Cursor Type of the 

Spectral Loss graph to one of three possible values: 

¶ None ς Only the graph of the acquired data is displayed, no characteristics of the data are 

shown. 

¶ Vertical ς using two vertical cursors, displays the location at each cursor and the difference 

between them. 

¶ Horizontal ς using two horizontal cursors, displays the amplitude at each cursor location along 

with the difference between them. 

 

4.4 Event Table  

The Event Table of the Luna 6415 software displays the applicable return loss (RL) and insertion loss 

(IL) events detected in the Time Delay Domain and gives location, return loss, and insertion loss data 

for those events. 

  

Figure 7 Event Table 
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4.4.1 Events 

The Lightwave Analyzer can display an Event Table showing the most significant return loss and 

insertion loss events found in the current measurement. 

A number of parameters affect the event calculations: 

¶ Min Location 

¶ Max Location 

¶ RL Threshold 

¶ IL Threshold 

The RL Width and IL Width controls (which affect the single cursor) affect the RL and IL calculations, 

which in turn affects the events reported in the Event Table. 

A return loss event occurs when the return loss at a particular location is greater than the 

surrounding return loss by the RL Threshold. The return loss at each location is compared to the 

return loss before and after it by a distance of RL Width. 

An insertion loss event occurs when the insertion loss at a location is greater than (i.e. more 

negative than) the IL Threshold. 

Return loss events take precedence over insertion loss events. Return loss events often have 

significant insertion loss. The event table displays a single return loss event instead of reporting a 

return loss and insertion loss event at the same location. 

The min and max locations can be used restrict the event reporting to a certain area of the 

measurement. 
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4.4.2 Turn Event Table Display On/Off 

Event Table is displayed by default after you first open the application.  Yet you have the option of 

not showing the Event Table (giving its display estate to the Delay Plot so that the plot can be shown 

on a larger area), which Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ōȅ ǳƴŎƘŜŎƪ ǘƘŜ άEventsέ ǾƛŜǿ ŎƻƴǘǊƻƭ ƛƴ {ŜǘǘƛƴƎǎ ŀƴŘ ¢ƻƻƭǎ 

όǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ά4.5.3.1 Measurement TabέύΦ ¸ƻǳ Ŏŀƴ ǘǳǊƴ ǘƘŜ 9ǾŜƴǘ ¢ŀōƭŜ ŘƛǎǇƭŀȅ ōŀŎƪ ƻƴΣ ōȅ 

ŎƘŜŎƪƛƴƎ ǘƘŜ άEventsέ ǾƛŜǿ ŎƻƴǘǊƻƭ ƛƴ {ŜǘǘƛƴƎǎ ŀƴŘ ¢ƻƻƭǎΦ 

 

4.4.3 Event Marks in the Delay Plot 

You can check/enable the "Show Event Markers in Plot" checkbox to show vertical markers on all 

event locations. 

 

Figure 8 ά{Ƙƻǿ 9ǾŜƴǘ aŀǊƪŜǊǎ ƛƴ tƭƻǘέ ŜƴŀōƭŜŘΣ ǎƘƻǿƛƴƎ ǾŜǊǘƛŎŀƭ ƳŀǊƪŜǊǎ ƻƴ ŀƭƭ ŜǾŜƴǘ ƭƻŎŀǘƛƻƴǎΦ 
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Clicking an individual event draws a marker at that event location. Clicking the event again removes 

the marker. If you are using Single, or Vertical cursors, clicking an Event table entry snaps the closest 

cursor to that event location. 

 

Figure 9 Clicking an individual event draws a mark at that event location (event 2 in example) 

Double clicking an entry in the event table zooms the plot to that event's location. 

 

Figure 10 Zooms plot to an individual event's location by double clicking its entry in event table (event 2 in example) 


















































































