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S C O P E

Å Introductory user guide for the A1R inverted confocal microscope (2nd floor, Maurice Wohl Institute of Clinical 

Neuroscience).Formore specific, in-depth guidanceªkpkª ®~ ®rk @sy~| rkz§ i~g¯{k|® f· §ªk««s|q ê6kz§ë s| ®rk @7N-

elements software.

Å You can also ask us for help!
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Step 1 т System On
Å Switch on the A1R confocal system by following  the numbered switches. Wait 5 seconds after turning  on each switch before moving on to the next 

one.

Å Before turning  on switch 6 (the Ti microscope),ensure that the sample stage is empty

Å The mercury lamp (switch 7) MUST be on for at least 15 minutes before it can be switched off  again

Å Always login  to the NIS-Elements software and wait for it to open before loading a sample. This checks that all the systems are properly connected

Å Computer password is òScientistó



Once opened, NIS-Elements should look like this

You should be in the "Advanced" tab 
unless taught to use a different one



Check the laser and camera 
are working by selecting the 
"A1" tab and pressing "Live", 
waiting a few seconds, then 
pressing "Freeze". You should 
see this image window appear. 
If an error message appears, 
Reboot the system by closing 
NIS-Elements, turning off 
switches 6, 4, 3, 2 and 1 
waiting a few seconds in 
between each, and then 
turning them on again



Go back to the "Eyepiece" tab



Step 2 т Focusing on your Sample

1. Ensure your lens is lowered to the very bottom

2. Individually check each lens that you are going  to use ð the 

A1R does not  have any immersion lenses installed, so it is 

unlikely that any of the lenses need cleaning. If you think one 

of the lenses you will be using is dirty  or damaged, please 

contact one of the imaging technicians

3. You should always find your focal plane on a lower 

magnification  lens than the one you will be using for imaging, 

before resetting the Z memory and returning  lowering the lens 

before you swap to a higher magnification  option

4. Select the lens you will be using for focusing and insert your 

sample ð the sample holder on the A1R is fixed. If your slide 

does not  fit, loosen the black screw heads (on the right), this 

will allow you to move the bracket left or right  to fit  your slide

5. Clean and insert your sample, with the coverslip facing towards 

the lens and the labelling area preferably towards the right .

6. With the lens still lowered, use the joystick to align lens and 

sample

ALWAYS lower the lenses to the very bottom before 
clicking on another lens and/or inserting thesample

Coverslips should be 0.17mm thick, 
usually called 1.5 coverslips



1. Select an epifluorescence channel that you know your sample 

will fluoresce under and check it is working ð if you do not see 

any light  on the sample, ensure that the shutter on the 

mercury lamp (power switch 7) is open

2. Focus on your sample via the eyepiece, then close the mercury 

lamp shutter to stop bleaching

3. Z-reset the display number and LOWER THE LENS

4. Click and change to higher magnification  lens

5. Load sample and refocus, using your 0 value for Z as guidance 

for approximating  where you expect your focal plane to be



Step 3 Ɩ Change from Eyepiece to Camera View

1. Click on the A1 tab. You will no 
longer be able to see your sample 
down the eyepiece

2. When you are on "Live" the laser will 
be active, please do not look at the 
lens/sample area when the laser is 
on



1. Duplicate the "Confocal" and "Finder" optical 

configurations  to give yourself new buttons  that you can 
edit

2. It is good  practice to leave the original  configurations as 

they are, to act as a starting point  for building  new 

optical configurations  later



Each button acts as a preset for the settings in the "A1 plus Pad"

Allows NIS-Elements to automatically determine 
the optimal laser settings for your sample т more 
on this later

Turns off the laser automatically in Live view 
when XYZ are not changing to minimise bleaching Denoising software т usually better to use this in 

post-processing rather than during image 
capture, but try it out if you have a very noisy 
sample

Decides how many consecutive frames are taken 
and averaged together to try and reduce noise т 
increasing this number will increase image 
quality, but will also slow down your imaging 
speed

Channel modes allow you to image all your 
channels at once, separate channels with 
adjacent wavelengths, or image each channel 
individually to reduce crosstalk. The more 
individual channels you have, the longer it will 
take to capture an image

The A1R has 2 types of scanning mirrors

Resonant scanning mirrors т the mirror oscillates 
back and forth, moving the laser over the sample. 
Faster and less precise than galvanometric. If 
your images have sufficient detail in resonant 
scanning mode, this is usually the better option.

Galvanometric scanning mirrors т mirror moves 
proportionally to the voltage passed through it, 
allowing more precise control of laser position on 
your sample. Often gives a less grainy image than 
resonant scanning but takes longer. Selecting 
galvo mode also gives you control over "Dwell 
time", altering how long the laser dwells on each 
point, which can increase signal intensity at the 
cost of increased risk of photobleaching

How long it takes to capture a single frame with 
your current settings, as well as how many 
frames can be captured per second. Gives an 
idea of how fast/slow your imaging will be. 
Especially important to consider when 
attempting to view your sample in Live view

Opens a menu allowing you to alter various aspects of your 
detector setup including lasers, mirrors, filters and detector 
selection. For most users, these can be left as-is



When you change OC settings, this red exclamation 
mark will appear next to your OC button

ÅŔŊőƣШĦũŔĦťШŸŰШƣőĲШĤƨƣƣŸŰШċŰĬШƚĲũĲĦƣШљ ƚƚŔŊŰШĦƨƖƖĲŰƣШ
ĦċůĲƖċШƚĲƣƣŔŰŊƚњШƣŸШƚċƻĲШƚĲƣƣŔŰŊƚШċŰĬШƖĲůŸƻĲШƣőĲШůċƖť

When first setting up Live view, ensure that you have the equivalent channel to  the epifluorescence channel that you used to 
focus in eyepiece mode enabled in your current OC settings



For first use of Camera View

1. Start with resonant scanning mode

2. Start with the channel that you used to focus 
on the eye-piece, de-select all other 
channels

3. Start with 1024 scan area

4. Start with 1.2 AU pinhole size

5. Start with the zoom size bar set to 1 so that 
ǃŸƨќƖĲШŰŸƣШǍŸŸůĲĬШŔŰШċŰĬШƣőĲƖĲŉŸƖĲШőċƻĲШċШ
bigger field of view. If you change the zoom 
slider the FOV box will turn red, right click to 
confirm and turn it back to green



Step 4 т Using Live View

ìőĲŰШǃŸƨШƓƖĲƚƚШљxŔƻĲњШƣőŔƚШƽŔŰĬŸƽШƽŔũũШ
appear, giving you a live view of your slide 
using your current settings and channel 
selections

This button will adjust your contrast 
settings to allow you to see your sample 
better т this does not change your intensity 
data

You can toggle between available channels 
here т in this example I only had one 
channel enabled

Clears all contrast adjustments

Highlights areas of oversaturation

When selected, this allows you to click and 
drag your image to pan around your sample 
in live mode

Autofits your image to display the full field 
of view of the microscope within the 
window

Hovering your mouse over any part of the 
image will display the raw intensity value of 
that point at the bottom of the window

Whilst in Live mode, you can use your 
mouse wheel to adjust microscope focus



Right-clicking in your Live window gives you access to a variety of tools, with two being particularly useful

Allows you to easily centre the microscope 
FOV on a chosen point

Adds this point to the ND acquisition XY 
tool, saving this location for imaging later. 
This tool is discussed in step 14



Using Live View when Frozen

Functionality changes slightly when the image is frozen
Å You lose the ability to pan around your sample
Å Mouse wheel now zooms in and out on your image rather than 

affecting focus
Å Crucially, your sample is not being exposed to the laser

Always freeze your image whenever a live image is not 
needed тthis minimises photobleaching



1. "Finder" has been set up as a low image quality, high speed 

scanning option  to allow you to easily pan around your sample 

in "Live" mode to identify  regions you are interested in imaging

2. It is usually best to use one single channel for this mode for 

highest scanning speed

3. If you find that you cannot see your sample in finder mode, try 

increasing laser power and/or  gain



Step 5 т Adjusting Look Up Tables (LUTs)
LUTs do not change your signal intensity data, just how your image 
looks on screen. Make sure you can see your full signal intensity by 
dragging this bar to the top

Adjust your contrast to better view your sample. Click on auto 
contrast, or you can manually increase contrast by dragging this 
line to the left



LUTs in More Detail
Continuous  auto-contrast while in live view т can cause a 
flickering effect

Auto-contrast

Delete all contrast adjustments

To keep manual analysis consistent, you can save LUT 
settings to use across different images

Highlights saturated image regions. 
Saturated regions do not provide 
valid intensity information

The camera is black and white т 
you can assign whatever colour 
you like to your image here

Fit the histogram to this space

Makes dim targets brighter, 
keeps bright targets the same

Controls the Y axis log graph. 
Always needs to be at the top 
like this

Alter contrast by changing 
min/max displayed values. 
Does not affect raw data

Drag and change the threshold for better visualisation. X-axis is relative to the 12-bit 
detector used by the A1R, so the limit is 4096 т try not to go above 4000 to avoid saturation



Step 6 т Optimising Laser Settings
Turn each available channel on or off

Opens channel setup menu

Changes laser power, scaled from 1-50. Higher power 
gives higher signal intensity, at the cost of increased risk 
of photobleaching

Controls offsetting of focal plane for this 
channel from the selected focal plane

Gain controls the amplification of the signal from the 
photomultiplication tube. Increasing gain will 
increase signal intensity at the cost of also increasing 
signal noise

Controls pinhole size т larger pinhole gives greater 
signal intensity, smaller pinhole improves optical 
sectioning to give better Z-resolution

1. Select a channel you wish to image with

2. Start live imaging mode

3. Start with laser and gain low and increase by 
small increments until you have sufficient 
signal

4. Freeze the image

5. Switch channels and repeat until you have 
optimised all the channels you will be using

6. Tweak each channel according to intensity 
values and LUTs т see step 7



Step 7 т Adjusting Camera Settings when you don't have Enough Signal

1. "Auto Gain" can be useful for optimising gain 
for current laser settings, but does not 
change laser power

2. For automated analysis you want to have a 
difference in signal intensity between 
background and target of >1000 units

3. Hover your mouse over a few pieces of 
background and a few targets to check their 
intensity. This can be done both in live view 
and in frozen images т it may be easier to do 
more accurately in a frozen image as you can 
zoom in with the mouse wheel

4. If your difference in signal intensity is too 
small, increase gain and/or laser power by 
small increments (<5), going on live after 
each change to check the effect. Remember 
that increasing laser power increases risk of 
photobleaching.

The signal intensity for the point that your mouse is hovering 
over will be displayed here



5. If you need to protect your sample 
from bleaching but also need to 
reduce noise after applying more gain, 
you can increase averaging

6. You can also use "Denoise.ai" to 
turn on Nikon's AI denoising software. 
This can also be done post-imaging

Activate Denoise.ai

Control averaging



Step 8 т Adjusting Camera Settings when youhave Too Much Signal

When your sample emits more signal 
than the camera can capture, you've 
oversaturated your sample. An obvious 
sign of oversaturation is when your LUT 
has a peak on the right. Remember the 
side bar needs to be at the top to see 
this


