Raxis-IV++ Data Collection Procedure 

1. If you will use the facility at least twice a month you will be issued a monthly ring.  Put your ring dosimeter on the hand most frequently used to align the crystal. If you do not have one, please contact radiation safety. You will also need to visit:  http://www.rockefeller.edu/lab/supplemental.php
Basic radiation safety procedures are: ALARA, as As Low As Reasonable Achievable, and is attained by maintaining as far a distance from the beam, as short as possible exposure time, and assuring shielding between you and the source. The enclosure assures distance between you and the X-rays.
2. Check system status.  Is there an alarm going off. Record this in logbook and notify Deena. Is the “X-ray On” bulb (red) lit? Is the power set at 40kV and 30 mA? This is the maximum setting. If not, refer to Micromax-007 power up procedure located on the SBRC website. The yellow double light is the shutter open indicator.

3. Helium. Note the level on Helium tank (the one the pointer is pointing to) – read psi on both dials. The flow should be around 6. DO NOT run machine, i.e. open shutter, WITHOUT HELIUM. If there is an indicator light on the box on the wall please notify Deena via email. Tank lasts a month.

4. Check the reading on the X-stream. Control boxes are on the right side tabletop and are marked. It should read around -170C. If not refer to cryosystem temperature change protocol located on the SBRC website. The number on the right that fluctuates should be under 10, anything above that may mean that ice could accumulate on your sample over time. You will be able to take a few shots before this happens. To follow up on this problem to #4 otherwise skip to #5.

5. Check the flow rates on the Peak Generators.  These are located behind the X-ray machine on each side (look through the glass windows of the wooden doors). The two column indicators for the warm and cold streams should be similar to each other. If the cold is half the height of the warm then this indicates that that cryosystem needs warming up which is done by shutting off the He compressors under the tabletop with the green button. Do this only upon Deena’s instruction. It will take overnight before it can be turned on again.

6. Go to computer of the side you reserved. Each monitor is in front of its respective window.  The monitor marked “Right computer” located closer to the room entrance is for right port (HR – longer collimator 0.3 um) and “Left computer”, located farther in, is for the left port (HF – higher flux, 0.2 um). The computers are located inside the enclosures, under the tabletop near their respective detectors. Is computer on? Is data collection window open and data being collected? If yes, contact Deena or the person signed up in the logbook. If not, continue. If computer is logged off then log in as:  R-AXIS, password is posted on the keyboard. 

7. Sign in. Sign the logbook next to the computer monitor. Please use a phone number you can be reached off hours if you want to be notified when there is a problem.

8. Start up the Crystal Clear program by double-clicking on the icon on the desktop (make sure there isn’t already an instance of it opened). Login to the program as your name (usually your first name) without a password.  Start by filling-in the form, the project name can be the protein (so that it will be the directory under /data/your_name) or any other descriptor and the crystal can be the condition, the image name can be the different crystals in that condition, though the image name by default is the crystal name you choose here. Choose the option “screen, collect and process”.  This will give you more options and the program will add the extension _screen for the first images. If it is a new project, you must toggle the new project box otherwise it will not create a new directory. No need to initialize unless you have stopped data collection in the middle.

9. Test your pin height. The collimator is 0.3 mm. The X-rays are exactly at the cross-hairs height. The center of rotation might be a little off to left or right. Test for this first by rotating around Z and observing the position at 0 and 180, the difference between the two positions is the center of rotation.

10. Test your solution.  Make sure it flash-cools without becoming opaque.  If not, it is possible the nozzle is too far. It should be as close as possible while still allowing you to put the cryo-tube on the goniometer. You will see a shadow of the cold head when looking through the telescope at the crystal.

11. Coldhead positioning.  Make sure the cold head is pointing directly at the center of rotation. Do this by first centering a loop and then looking down the cold head with one eye at the position of the loop relative to the cold head stream.

12. Mount your crystal and center it.  To unlock the phi axis rotate the knob until the gear disengages. Rotating farther re-locks it. See arrow.

13. Turn off fiber light when finished centering, you will not be able to do this later when data is collecting.

14. Lock down phi axis when done centering. Otherwise the initialize will complain and data collection won’t start. Do this while rocking the phi axis until it catches. Sometimes the gear doesn’t engage correctly and when it does it knocks the phi enough to take your crystal away from center.

15. Decide on a crystal-to-detector distance and set. The program will tell you what the resolution limit is at a given distance when you enter the distance in the collect window but it will not read the distance value off the machine. 

16. Check to see that the beam stop is in place.
17. Close the glass panels and doors. You will have a green indicator light on the enclosure if you have properly closed both the windows and the wooden doors. If you don’t, the shutter will not open but the program will not know this, and your images will be blank (no beam stop shadow, and there might be lots of lines.) If  you disrupt the interlock by opening the doors or windows when shutter is open the machine will dump. You will then need to refer to the Micromax-007 Power Up procedure (see website or bulletin board). So please take care not to disrupt the other port operations. The windows overlap to the left of the center line, so watch for the markings on the enclosure rail as to where to place the windows. If you get a red light this means the override is activated. You can collect but it is unsafe. To deactivate the override, flip the switch on the right side of the enclosure to the relevant side, then go to the other end of the enclosure and press the metal button.

18. Go back to computer. Continue with the flow chart. Click on Mount Crystal. It will ask you if you locked down phi. At this point, think about whether you set the detector distance, too. Then go to initial images and set your values. Select one image. Insert oscillation angle first. Then all the other values, since they are dependent on each other. Press either save or run. I request you do a short exposure (1 min) first to test for beam stop and actual X-rays. It will list the data collection, make sure you set the detector distance and that the information is correct. It will take about 2-3 mins for shutter to open. I recommend you wait for the shutter to open and look at the light on the generator tabletop to see that it is orange, otherwise you might come back and find the data collection never started, or it did and there was no beam (no beam stop on image) or worse, no beam stop! (large black circle).

19. YOU MUST Check the first image immediately.  The image comes up automatically. If you don’t see it, minimize the window that is up.  If you still don’t see it you can go to open image under the file header. MAKE SURE the beam stop is stopping all of the direct beam. If not fix it (either the clip is not holding the collimator correctly or it has been knocked. There is a pencil shaped tool in the drawer to test whether it is straight.) 

20. Transfer images to your home computer.  Use WINSCP that is on the desktop. You can save images with the software and email them to yourself.
21. End of Data Collection. Leave the cryostream and the generator on. Sign out and take your crystal down and all your gear to your lab, including any biohazards, like cacodylate.
Notes:

*
If an alarm goes off on the Haskris chiller (a very loud alarm), call Deena immediately and leave the room. You can turn the power switch on the chiller off because the sound it is deafening. 

*
If an alarm goes off on the generator: DON’T PANIC! The machine protects itself. 

First read the message on the front panel of the generator. Write down what it says. Then turn the alarm sound off by pressing the alarm reset button on the front panel. If that doesn’t work, then open the front panel and switch off the toggle for the alarm.  If this still doesn’t work, it the alarm may be due to the enclosure which is the shutter board below the inside panel. Let Deena know there is a problem. Do not press the red emergency button unless someone’s hand is in the beam with shutters open (system stop or off). Try to stay clear of this button so it doesn’t get pressed accidentally. Follow power up procedure or call Deena at: 732-372-8034 (at night 732-432-9130). Please do not hesitate to call. 

*
No biohazard disposal bin is located in the room. Take back to your lab all gloves and all tips that is actually a biological. If you are using hazardous materials (chemicals or biologicals) that require special disposal, you will need to provide your own waste containers and remove them from the room at the completion of EACH experiment.

*
The computers are connected only to the instrument LAN, i.e. the RU intranet and cannot access outside websites. You can read your email, send images to yourself and ftp data to your lab computer. SBRC prefers you do not use external drives to avoid malware.

