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I. Policies and Introduction 

Reservations  
 
Quanta reservations are made using the NUCore online reservation system.  Start your 

reservation before you begin using the instrument. When your session is complete, be sure to 
end your reservation in NUCore. If you need extra time on the microscope, we recommend 
‘extending’ your original reservation, rather than making an additional reservation. 

There is a hardware control system on the Quanta, so the system will not function 
unless you are logged in to NUcore.  Tampering with or disabling the hardware control may 
result in revocation of your EPIC privileges. 

 
Saving Your Data 

 
  During your session, you may store image data to your own folder within the Quanta 

folder on the EPIC_SEM (S:).  The SEM server is accessible through a computer in the lab. 
EDS data must first be saved onto the INCA projects folder on the desktop and then 
transferred onto your folder on the S:\\ drive. You can transfer your data from the SEM server 
computer to a USB, etc. You should NEVER take your data directly from either the SEM or 
EDS computers. 

 

ESEM Rules 
 

1. Please wear gloves when handling any components and samples that will go into 
the SEM.  

2. Do not put any liquids in the SEM that have a vapor pressure greater than 2 Torr. 
Always check with facility staff before putting anything in the chamber. 

3. Do not operate at temperatures lower than -10 ºC for more than 5-10 min 
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II. GSED Detector 

1. Begin Reservation in the NUcore system  

2. Vent the chamber 

3. Remove the LFD from behind the objective 

lens in the chamber. 

a. Do this by carfully pulling straight down 

in the direction the detector is tilting 

4. Place the LFD in the box holding the GSED 

5. Plug in the GSED into the same slot the LFD 

was inserted 

6. Look on the computer screen to ensure that 

the detector has been inserted correctly 

 

7. With two fingers, roll the PLA onto the end of 

the lens 

a. Try not to press on the flat portion of 

the aperture. Only touch the edges. 
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III. ESEM Stage Installation 

1. Mount sample on cooling stage sample puck 

a. There are a variety of sample pucks; bowls, flat surfaces, and tilted surfaces 

b. Affix your sample to one of these holders. Do not leave loose powder in cup 

c. Note! Sample must be as cold as stage to condense water. This may require you to 

cut your sample very thin and adhere it to the puck 

 

2. Remove the pin stub stage by unscrewing center 

screw 

3. Remove stage stand by unscrewing center screw 

4. Screw in cold stage base 

5. Place cold stage on base 

a. NOTE! You may have to loosen the set 

screw on the side to fit the stage on the 

base. Do not force it on!  

b. Tighten set screw on side 

c. Make sure all wires are facing the left side 

6. Pull out water line plugs in top left side of chamber 

door 

a. Push on the side button and pull out the 

hex bolt. You may need to twist as you pull 

b. Have Kim wipes ready to clean any residual water 

7. Plug in water lines from stage  

a. Make sure you hear a click and they are secure before proceeding 

8. Plug in rainbow power cord above water lines 

9. Press sample puck into the center of the cold stage 
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IV. Start Up 

1. Ensure chamber door is still open 

2. Turn on water chiller behind SEM 

3. Turn on the flow control box 

4. Hold down on “START FLOW” for 

about 5-10 sec 

5. Release the button. It should stop 

beeping. If beeping stops, the flow is ok. If beeping continues, please contact EPIC staff 

6. With water flowing, use a Kim wipe to touch the water line ports on the door of the chamber. 

Now is the time to be checking for leaks. We must know if something is not connected 

correctly before pulling vacuum on the system!  

7. Swing stage camera out and take a picture  

8. Select ESEM mode on the user interface and ensure the gas selection is water NOT auxiliary  

9. Set your pressure in the chamber pressure drop down 

a. The drop down will let you go to 0.98 Torr. You 

can type in pressures higher than that 

b. Note: if you pump down to that pressure, you may have air in the chamber if you want 

to flush out the air and completely replace with water, follow steps in 9 

10. If you want to start out at higher pressures, you will need to purge the system in steps 

a. Go to Scan > Preferences > ESEM 

b. Change “Purge Mode” to custom 

c. Assign a minimum pressure 

i. This is the min pressure you want the chamber to be 

d. Assign max pressure 

i. Usually between 10-15 Torr 

e. Indicate the number of cycles. The more cycles you do, there is a better change the all 

the air will be replaced with water vapor in the chamber 

Light on = water flowing 
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11. Select Pump to pump down chamber to set 

pressure 

12. Set operating conditions 

a. Use 30 kV for all experiments 

13. Select the chamber camera quadrant of the 

screen and move the stage up towards the 

lens using the middle button on my mouse 

and dragging the mouse up. 

a. You will want to work at close working distances. DO NOT link Z with working distance 

and move stage!  

14. Turn on the beam 

15. Center the beam on your sample and focus 

16. Go through alignments 
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V. Wet SEM Experiments 

1. Open the Temperature Control tab 

2. Start cooling the stage by selecting the Cooling button 

3. There are three ways to run your analysis; you can 

control the stage temperature, the chamber pressure, 

and you can change the relative humidity 

4. Temperature Tab 

a. NOTE: Do not cool the stage lower than -10 ºC 

for long periods of time. The system can heat 

up and potentially damage chamber 

components  

b. Set the temperature in Target C and select Go 

To 

c. You can manually adjust the chamber pressure 

using the Chamber Pressure drop down 

d. You can set up temperature changes over time using the Temperature profile 

i. Right click in box and select insert line 

ii. Enter the max/min temp you want to 

achieve 

iii. Select your ramp increments 

iv. Select the time you will soak at final temperature 

v. To start experiment select Start 

vi. To stall at one temperature select hold 

vii. To add additional steps, add a step and select Next to move on to that step 
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5. Pressure Tab 

a. Before adjusting your pressure, it is 

recommended that you set a stage 

temperature to be able to condense water  

i. NOTE: If you are using materials with a higher vapor pressure, cooling down 

your stage will allow you to 

condense water at lower 

pressures 

b. You can manually adjust your pressure in 

the Chamber Pressure drop down. The 

Pressure Tab allows you to set up 

experiments where you ramp up the 

pressure and drop it back down at a 

controlled ramp speed. 

i. Pressure: Target pressure 

ii. Ramp: Torr/min 

iii. Soak time: how long it will stay at 

max pressure 

c. Chamber pressure can usually max out around 18 Torr but imaging quality will 

drastically decrease.  
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6. Relative Humidity 

a. With your temperature set, you can change your 

relative humidity using the phase diagram. You can 

set your target humidity and the SEM will adjust 

setting to get to that target 

 

VI. Image and Movie Capture 
 

1. As you increase the pressure in the chamber, your 

image will become dark. You may need to adjust the 

bias on the GSED detector using the Bias slider.  

2. Capture images at slow scan speeds 

3. To capture a movie, go to Scan > Preferences > Movie 

a. Change the desired movie capture setting 

b. Make sure to direct to save in a new file on the desktop 

c. NOTE: These files are large! Please remove them from the computer by cutting and 

pasting onto the EPIC_SEM (S:) Drive as soon as possible 

4. Once movie setting set, record by pressing red record button on top panel of SEM user 

interface 
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VII. Shutting Down 
 

1. Stop cooling the stage by selecting “Cooling” in temperature tab 

2. Set chamber pressure to 1 Torr to pump away water in chamber  

3. Turn off the beam 

4. Vent Chamber 

5. IMPORTANT! Stop the water flow by selecting the red “stop flow” button on flow controller 

6. Replace GSED with LFD first and look for indication that it was inserted correctly similar to the 

start up 

7. Disconnect the stage from stage base 

8. Disconnect rainbow cable  

9. Unplug water cables 

a. NOTE: these will leak! Hold them up and move away from the chamber. Using a 

number of kim wipes, empty the water from the lines and set aside 

10. Dry the water connection ports with a kim wipe 

11. Insert the water connection port plugs until you hear a click 

12. Replace the multi-stub sample holder 

13. Close chamber door 

14. ALWAYS Pump the chamber IN HIGH VACUUM before leaving! 

a. The SEM defaults to Low Vac – please double check this! 
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