[bookmark: GS_Capture_ND]ND Acquisition:
Single-dimensional documents can be created automatically (using motorized accessories) or manually using commands from the [Acquire] menu.
· [bookmark: IT__ND_CreateExperiment]To create a multi-dimensional document, use the [ Define/Run Experiment (ND) (-6D- option) ] command (ND module required).
Combining N Dimensions
The dimensions can be combined together creating a multi-dimensional document as the result:
· Run the [ Define/Run Experiment (ND) (-6D- option) ] command.
· The following control window appears:
[bookmark: d0e4019][image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.68eczbtj2npo4nscsi319_o_f.tmp]  
· Select one or more dimensions (tabs) which should be included in the resulting ND2 file. Above the tabs, there is a preview of how the nd2 file structure will look like.
· Press the [Order of Experiment] button and select an item which defines the desired order of loops in the ND document.
· Set the parameters of each dimension acquisition.
· Select whether to save the ND document directly to a file or just to keep it in memory to be saved afterwards. The path and the file name shall be defined if saving to a file is preferred.
Note-When saving to file, the size of the resulting ND file is not limited by the amount of RAM installed to your PC, but by the hard-drive free space.
· Click the [Run now] button to start the acquisition.
· While the experiment is running, this window appears:
[bookmark: d0e4053][image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.y38klnwsk1mb1y181oseznprc.tmp]
The window displays the experiment overall progress, time elapsed from start of the experiment, estimated remaining time, remaining free space on the disk where the captured ND document is being saved, and detailed messages about the experiment work-flow such as: “waiting for next loop”, “stage moving” etc.
Next Loop - When the time interval of one time loop is long enough, the system captures all the included dimensions and waits for the scheduled beginning of the next loop. In such case the [Next Loop] button becomes enabled and you can click it to start the next time loop ahead of the schedule.
Next Phase - After you press this button, the experiment jumps to the beginning of the next time [Phase] after the current loop is finished.
Start Phase -Use this button to start the time phase selected in the combo box. Select the phase first and press the [Start Phase] button.
Pause/Continue - The experiment can be paused by the [Pause] button. Let it go on by pressing the same button.
Refocus -If there is a need to focus manually, press the [Refocus] button. It pauses the ND experiment and runs [Live] camera signal.
Finish -This button stops the experiment and saves captured data.
Abort - Use this button to stop the experiment without saving the captured data.

[bookmark: d0e3435][bookmark: GS_Capture_Time]1. Time-lapse Acquisition
[bookmark: IT__ND_CreateTimeExp]Detailed studying of long-lasting processes is enabled by the time lapse acquisition mode of NIS-Elements AR™. The achievable experiment duration is limited by the hardware abilities of your PC only. Invoke the [ Capture Automatically ] command to set the experiment up:
[bookmark: d0e3490][image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.8b9m66ghoh61an0rbsti9npyd.tmp]

Time Schedule – [The Time schedule] table enables you to define consecutive time phases where duration, interval between single images, and number of images of the phase can be adjusted. The Interval, Duration, and Loops settings are bound together, so you just need to set two of these parameters. The remaining parameter is calculated automatically. Only the selected time phases will be captured. The flag mark indicates the Duration/Loops priority. For example: if the camera exposure time exceeds the defined [Interval] between frames, than the experiment settings are not achievable - only the marked column will be pushed to be correct.

[bookmark: GS_Capture_XY]2. Multi-point Acquisition
[bookmark: IT__ND_CreateMultipointExp]Automatic multi-point acquisition is available when a motorized XY(Z) stage is connected to the system. An arbitrary array of XY(Z) positions can be defined to be scanned during a multipoint capture experiment. The Z position can be included optionally. The defined array can be saved (and loaded later) to an XML file. Run the [ Capture Automatically ] command.

  
[image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.x3x6sr0mxgxlahj2bz46ba25f.tmp]
[bookmark: d0e3529]To Define a Multipoint Array:
· Move the stage to the first position.
· Press the [image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.yxisg_muxiuq9uekpkvg36qle.tmp] [Add New] button. A new line containing current coordinates of the stage appears in the list.
· Move to the next position and repeat the steps until you have all the intended points defined.
[bookmark: d0e3549]To Change a Single Z Coordinate:
· Click inside the line you would like to change (the stage will moves to the specified position).
· Move the Z drive to the new position.
· Click the [<-] button.
Note- The XY coordinates of one point cannot be adjusted (unless you delete it and add a new point).
[bookmark: d0e3568]Offset All
The offset all button can shift the XY coordinates of all points in the same way:
· Select one point of the list. (The stage moves to its coordinates automatically)
· Move the XY(Z) stage to a new position (define the offset).
· Press the [Offset All] button.
· The coordinates of all points are overwritten (The same shift as you made with the stage is added/subtracted).
[bookmark: d0e3589]Special Options
· Check the [Relative XY] item to consider all coordinates as relative with respect to the defined reference point. A cross mark defines a reference point.
· If the [Optimize] button is pressed, the system will re-order the defined points in order to minimize the XY stage trajectory.
· A grid of points aimed to be used for scanning well-plates can be defined using the [Custom] button.
[bookmark: GS_Capture_Z]3. Z-series Acquisition
[bookmark: IT__ND_CreateZSeriesExp]Automatic capturing of images from different focal planes of the specimen can be performed using the [ Capture Automatically ] command. There are three different approaches of how to set the experiment:
[image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.s6klshxrd1_jjtgzbrux4cyj.tmp]
  There are the following ways of defining the Z drive range:
By Top/Bottom Position and Step 
Press the [image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.pkeq9db1161dvrzyqkg0p3zkg.tmp]button, the cube turns blue. The range is defined by the top and the bottom position:
· Run the Live camera signal, select the [Z device] (in case you have two Z drives) from the pull-down menu.
· Set the Z range: move the Z drive to the top position and press the [Top] button, move it to the bottom position and press the [Bottom] button.
· Define the Step size in µm or the number of steps to be captured.
Note- In this mode the [Home position] is assigned to the middle one of all the defined steps (e.g. for 5 steps, it is the third step, etc.).
The [Reset] button discards the Top, Home, and Bottom positions settings.
Note- If you have set values out of Z device range, the application informs you and moves the values to match the range.
By Home Position and Range 
Press one of the following buttons, the cube turns yellow. The range is defined by the home-position and the scanning range:
· [image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.wtmx7px02cqy_555w50x78neb.tmp] [Symmetric mode] - Define the [Range] by inserting a value in µm.
· [image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.wtmx7px02cqy_555w50x78neb.tmp] [Asymmetric mode] - The range is specified by two values, [Below] - the distance below the home position, and [Above] - the distance above the home position.
· Run the Live camera signal, select the [Z device] (in case you have two Z drives) from the pull-down menu.
· Move the Z drive to the position which you would like the Z drive to move around. Press the [Home] button to define the home position.
· Specify the scanning [Range] .
· Define the [Step] size in µm or the number of [steps] to be captured.
Defining TIRF position
When the TIRF system is enabled, the TIRF option appears in the right portion of the window. To set the TIRF position:
· Click the [Define] button. A window appears waiting for you to move the Z drive.
· Move the Z drive to the correct TIRF Z position.
· Click [OK]. The TIRF position value appears in the field above the [Define] button.
Using TIRF
To enable the TIRF:
· Select the [TIRF] check box within the Z-Series experiment settings
· At least one value of the [Z phase] column of the Multi-channel acquisition setup has to be set to [TIRF]. (See [Multi-channel Acquisition].)
[bookmark: GS_Capture_Mch]4. Multi-channel Acquisition
[bookmark: IT_MCHCapturingAuto][bookmark: IT__MCHCapturingSetup]Fluorescence (multi-channel) pictures can be acquired using the [ Capture Automatically ] command. The Multichannel setup should be adjusted first - run the [ Multichannel Setup ] command:
[image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.6jvk1bpj8d37imvzb4kzx75x.tmp]
  

[bookmark: d0e3802]Channels Setup
Specify how many channels and are be captured. Set a descriptive name of each channel and select the optical configuration that is to be used for its acquisition. If no suitable configuration exists, you can create a new one by selecting the [<define new>] option from the Optical Configuration pull-down menu. The [Comp. Color] column specifies the color tone, in which the channel will be displayed.
[bookmark: d0e3813][bookmark: d0e3892][bookmark: GS_Capture_LargeImage]5. Large-image Acquisition
There is a special option in the ND2 acquisition window, to capture a Large Image. A motorized XY stage is required to have this option enabled. When set to work, it captures several frames within a defined area and stitches them together, so you get an extra large image.
[image: C:\Users\nicuser\AppData\LocalLow\Temp\Microsoft\OPC\DDT.2gshj9yjbnnt9nh1pc07pbpah.tmp]
  Scan Area- The area can be defined in two ways: Define by setting an array of frames -Check the first radio button and define the number of rows and columns of the scanning grid.
Set the Area Size -Check the second radio button and define the size of the scanned area in millimeters.
Stitching
Define the stitching method:
Stitch -The system automatically stitch the images together to form a large image. If there are more channels available, select which one to use from the pull down menu.
[bookmark: IT__StitchLargeImage]Do not Stitch -The system will not automatically stitch the images together. The stitching can be done manually after the acquisition finishes via the [ Stitch Large Image from Files ] command.
Use ... for Stitching 
Select which channel will be used for Large image stitching.
[bookmark: GS_ND2.acquisition][bookmark: d0e4148]Save to File
An image can be captured and saved manually after the experiment is finished, or it can be saved to harddisk “on the fly”:
· Check the [Save to File] box. The window reveals an extra section.
· Insert the [Path] or use the [Browse] button to define the destination folder.
· Specify the [Filename].
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