
Operating the Hitachi 7100 Transmission Electron Microscope 
Electron Microscopy Core, University of Utah 

 
 
Follow the procedures below when you use the Hitachi 7100 TEM. 
 
 
Starting Session 
1. Turn on the cold cathode gauge if not on.  This pressure gauge should read less than 4 × 10-7 

torr.  If not, something is wrong.  Please do not use the microscope.  Notify someone in the 
EM Core Laboratory. 

2. Add liquid nitrogen to the dewars at back and front sides of microscope.  Note: if you are 
exchanging samples over an extended time period, you may want to "top-off" the dewars 
every hour or so or when exchanging specimens. 

3. On right panel, turn key from EVAC ON to COL ON. 
4. Turn up CRT IMAGE ADJ. 
5. Log into the computer (for recording images). 
 
 
Viewing Specimen 
1. Insert specimen (see instructions below) 
2. When starting a microscope session, turn on the high voltage (ACC VOLTAGE) to 75, 125, 

or other kV.  (Push READY, then button for desired voltage.)  This will start an automatic 
process, which will turn on the filament.  The process will take about two minutes.  The 
process is completed when the “AUTO” stops blinking on the CRT screen.  When changing 
specimens, turn the filament down to the one-half point. After the specimen is safely in the 
microscope, slowly turn the knob back to the completely on position.  After your session, 
turn off the high tension and leave the filament turned up completely.  This protocol will 
enable the filament to last longer.  (Note:  the filament should be turned up to the maximum 
setting before the high voltage is turned on.) 

3. If voltage will not stay on, try one of the following:  a) set desired voltage again or b) first 
set voltage to a lower setting, let sit there for a minute or longer, and then set to the higher 
voltage. 

4. When turning the filament knob, slowly turn the knob (at least 1 second for every ¼ turn). 
5. Adjust beam brightness as needed with BRIGHTNESS knob. 
6. Insert objective aperture to enhance contrast (turn lever to left to insert, turn to right to 

retract).  You may need to adjust the objective aperture.  WARNING:  THE OBJECTIVE 
APERTURES ARE EASILY MISALIGNED.  YOU SHOULD NOT NEED TO TURN 
THE KNOBS BY MORE THAN ONE FULL TURN IN ONE DIRECTION.  IF SO, STOP, 
RETURN TO APPROXIMATE FORMER POSITION AND GET HELP OR REMOVE 
THE OBJECTIVE APERTURE AND IMAGE WITHOUT THE APERTURE. 

7. If you have been trained to do so, you may wish to align the microscope (see instructions 
below). 

8. Record images (see instructions below). 
9. Remove specimen (see instructions below). 
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Insert Specimen 
1. Load specimen onto specimen holder 

a. Note: Do not touch any of the brass or metal between the O-ring and the tip of the rod  
(the end where specimen is placed) because touching will put grease on the specimen rod 
and will worsen the vacuum inside the microscope column. 

b. Place specimen rod on the Lucite rack and place lens tissue or Kimwipe under tip. 
c. With the rod in the upright position, using tweezers, push the screw head toward black 

handle and release.  The spring-loaded clamp (that holds the specimen grid support 
cover) will be held in the open position. 

d. Rotate the rod by the handle until the specimen grid support cover falls from the 
specimen rod onto the lens tissue. 

e. Place grid onto specimen rod 
f. Replace cover. 
g. Using the tweezers, move the spring-loaded clamp so it holds the specimen grid support 

cover securely. 
h. Rotate rod until the specimen cover is on the bottom and tap to make sure the cover is secure. 

2. Insert specimen rod 
a. With the specimen rod guide pin in the upright position, match to the guide notch in the 

airlock, push rod into airlock until rod cannot go farther.  DO NOT TURN THE ROD!!! 
b. Flip the switch (on airlock) from AIR to EVAC.  A red light automatically turns on. 
c. After the green light turns on, quickly re-toggle from AIR to EVAC to repeat the 

pumping on the airlock. 
d. After the green light comes on a second time, turn the specimen rod clockwise to its 

stopping point. Keep a firm hold on the specimen rod as the vacuum in the column will 
now try to pull the rod into the column. Slowly allow the rod to get pulled into its next 
stopping point. At this point, the specimen rod is in the vacuum of the column but not in 
the electron-beam path. 

e. Turn the specimen rod counter-clockwise and carefully allow the rod to go into the beam 
path in the column. 

 
 
Remove Specimen 
1. If you will insert another specimen, slowly turn FILAMENT knob anti-clockwise to the ½ 

position.  (Turn at rate of at least one second per ¼ turn.)   
2. If no more samples will be inserted, leave filament knob on in the maximum position.  Turn 

off the ACC Voltage (READY/OFF button). 
3. Slowly pull rod straight out of the column to its first stopping place. 
4. Rotate rod clockwise by a small angle to stop. 
5. Pull rod out to the second stop and rotate the rod counter-clockwise by a large angle until it 

stops.  The red light will automatically turn on. 
6. Wait until green light appears.  Toggle switch from EVAC to AIR to EVAC. 
7. Wait until green light appears.  Turn switch to AIR. 
8. Rod may now be removed from the airlock, by pulling straight out.  Before pulling out, the 

guide pin should be fully visible and slightly tilted to the left when viewed in the guide 
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groove.  Turn counter-clockwise before pulling straight out; this will ensure that the holder 
has not slipped. 

9. Remove specimen from holder, see instructions for loading specimen into holder above.  
When finished, put holder back together in the way described for inserting a specimen, but 
do not insert a specimen grid. 

 
 
Record Images with Gatan Camera 
1. Turn on controller if not already on.  "Cooler" light will be orange until correct temperature 

(10°C) is reached (data light will flash as data is collected). 
2. Log into the computer and turn on Digital Micrograph (DM). 
3. Insert camera with option in DM (microscope vacuum sucks camera in, compressed air 

pushes it out) 
4. Press STOP (under FILM FEED), STOP button should be lighted. 
5. Press PHOTO 
6. Press "Start View" to run live camera (images usually binned by a factor of 2 to 4) 
7. Press "Start Acquire" to record (usually) full size image 
8. Save your images, if desired 

-Images may be saved to computer hard drive, but may be deleted after one month.  If saved, 
save in the following manner:  Initial folder is the PI name (LastName_FirstName). 

-If desired, save images to flash drive plugged into Gatan computer 
9. Hints 

-"auto survey" option will allow automatic light normalization 
-Batch convert:  use "save display as" option. 

 
 
Ending Session 
1. Set magnification to 1000×. 
2. Remove specimen (see instructions above). 
3. To keep dust out of the insertion chamber, insert empty holder into microscope (see "insert 

specimen" section, 2a-d is sufficient). 
4. Turn down CRT IMAGE ADJ 
5. Turn key (right panel) to EVAC ON. 
6. (OPTIONAL) You may turn the cold cathode gauge off. 
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Alignments 
1.  Set beam saturation and gun alignment after replacing filament 

a. Remove the objective aperture by turning the lever underneath the aperture housing to the 
right. 

b. Go to a magnification of about 4,000–10,000×. 
c. Turn bias down at least one full turn, turning all the way down is probably best 
d. Enter "4", "Index", mode should be "AUTO" (use "enter" button to change modes).  Set 

maximum voltage to 18.0 volts by highlighting "max. voltage" and entering "18". 
e. Turn up filament to maximum setting 
f. Turn on voltage to 75 kV 
g. Turn up bias until see movement of HV/BEAM needle, do not let needle move more than 

10 microamps 
h. Condense beam to a point. 
i. Want to see "CBS eyeball" (OR if tungsten, the image will be an oval within a circle.  If 

LaB6, the image will look like a marble, with one center spot surrounded by four other 
points or lobes).  At this point the filament is desaturated.  Adjust gun tilt to make or 
center "eyeball" within beam.  Adjust gun horizontal to center beam on screen. 

j. Turn up max voltage until just a bit of eyeball is left, just below saturation, 0.5 V steps 
may be an appropriate step. 

k. If bias is adjusted, it should not be more than 10 microamps on HV/BEAM gauge 
2. Align Electron Gun 

a. Remove the objective aperture by turning the lever underneath the aperture housing to the 
right. 

b. Go to a magnification of about 10,000×. 
c. Using the brightness knob, take the light to crossover. This is to the smallest point of light 

the beam will condense to. 
d. Turn the filament knob counter-clockwise until you get a filament image on the screen.  

If tungsten, the image will be an oval within a circle.  If LaB6, the image will look like a 
marble, with one center spot surrounded by four other points.  (The image resembles the 
CBS "eyeball" image.)  At this point the filament is desaturated. 

e. Make sure the filament is well aligned in the gun by using the gun tilt knobs in the left 
middle covered panel to make sure the center point is evenly surrounded by the 4 points 
(see p. 2-55 in Hitachi manual for a picture). Now resaturate the filament by turning the 
filament knob fully clockwise. Readmit the objective aperture by carefully turning the 
toggle to the left. Make sure the entry is smooth and easy. DO NOT allow the objective 
aperture to snap into place. 

3. Alignment of Condenser Aperture 
a. Go to a magnification of about 10,000×. 
b. Turn the brightness knob to the smallest beam possible. Once there, center the beam with 

the brightness centering knobs. 
c. Now slowly enlarge the beam by turning the brightness knob clockwise until it fills the 

screen, the beam should be concentric on the screen, if not, adjust the knobs on condenser 
aperture housing. 

4. Objective Aperture Centering 
a. Insert the objective aperture. 
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b. Adjust knobs on objective aperture housing to center the visible image.  IF THE IMAGE 
DISAPPEARS WHEN THE OBJECTIVE APERTURE IS INSERTED, DO NOT 
ROTATE THE KNOBS MORE THAN ONE TURN IN EACH DIRECTION. 

5. Selected-Area Aperture Centering (OPTIONAL) 
a. Must have sample inserted. 
b. Admit the selected-area aperture into the column at its first setting. The selected-area 

aperture is the lowest knob on the column and is just below the objective aperture. 
c. Depress the "Diff" button on the left console. Adjust the size of the diffraction spot with 

the knob. 
d. Using the centering knobs for the objective aperture, center the halo visible from the 

objective aperture around the bright diffraction spot. 
e. Now remove the selected-area aperture and depress the "Zoom" button found adjacent to 

the "Diff' button. 
6. Centering Spot Sizes: 

a. Select 20.0 mag. 
b. Go to a spot size 2. 
c. Go to crossover with the brightness knob, and center the crossover image with the 

brightness centering knobs. 
d. Now go to a spot size 8. 
e. Again go to crossover and center your crossover image with the gun horizontal knobs 

(which are next to the gun tilt knobs). 
f. Repeat steps 2-5 until crossover images are all centered. 
g. Now go back to spot size of 6 to work. 

7. Z-Axis Centering (eucentric height centering): 
a. Place a specimen in the holder and insert into the microscope. 
b. Depress the reset button on the microscope found under the computer screen. This resets 

all the lenses. 
c. Set to ~5,000× or thereabouts. 
d. Depress wobbler button. 
e. Adjust eucentricity by turning the screw found on the bottom of the airlock until the 

sample image stops moving. 
f. Turn off the wobbler. 

8. Objective Stigmation 
a. This should be done at least at the highest possible magnification you will use.  You may 

wish to do it at high magnification.  This is a critical step, especially for high 
magnification work. 

b. Adjust using the objective stigmator controls in the left panel using either option c or d. 
c. Use the FFT or Live FFT functions in Digital Micrograph to ensure that the Thon rings 

observed in the power spectrum are round.  Adjust controls until the Thon rings are 
round.  You want to have a square FFT.  To obtain a square FFT in DM, select square 
region in micrograph using "rectangular region of interest" option (dashed square in 
symbol menu, hold down "Alt" key to select square), then select FFT.  Otherwise, the 
rectangular nature of the camera will produce a rectangular FFT, and the FFT may give 
the false impression of astigmatism.) 

d. Find a small round hole you can see completely through the eyepieces.  Using the 
focusing knobs, go through focus in both directions (under to over, and over to under) to 
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observe the Fresnel fringe.  The fringe needs to be the same depth all the way around the 
hole. If not, adjust until the fringe is the same depth.  Then focus in one direction (over or 
under focus) until the fringe just disappears.  This should happen all around the hole at 
the same time.  If not, you need to fine-tune the adjustments until it is. 

9. High Voltage Alignment 
a. Magnification at 10,000×. 
b. Locate an object in the sample to place in the middle of the fluorescent screen. 
c. Press the HV MODULATION button and watch the object on the screen. 
d. Adjust the Beam Tilt knobs until the object no longer moves in the center of the screen 

and seems to pulse inward and outward. 
e. Check the beam centering by going to crossover and, if necessary, re-center with 

brightness centering knobs. 
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