Users Guide for Resistively Heated Diamond Anvil Cells

Last updated: 2004 Sept 13

Equipment Used:

-DAC: Thorin, Orin are the two heatable cells available

-Heating apparatus: Developed by D. Walker and A. Gleason

-Temperature Controller: 1/16 – DIN Temperature Controller West 6100 series
Preparation of DAC
-Cell needs to be well aligned and clean.

-Indented and drilled gasket should be loaded on cylinder-side diamond culet before connecting cell into heating apparatus

-Suggested total gasket size: diameter less than 8mm – but you can also avoid gasket size problems by snipping away at a larger gasket, post indention and drilling.

Insert Cell into Heating Apparatus
-Secure DAC with two screws at the base of the cell.

  *Note – the design of the heating apparatus may change in the near future.*
-Rotate cell/apparatus by 90 degrees for easier placement and manipulation under the microscope.  Use spacers to prop up the cell so it is level.

-Secure gasket with a very small amount of putty.

-Load sample into gasket hole.

-Slip heating coil into cylinder side with leads extending out of notched side of cell.

-Add pressure transmitting fluid with syringe.
-CAREFULLY insert piston into cylinder.

**Danger here is that you will crush the heater.**

-Insert membrane spacer and screw on the lid/bellow.

-Tighten with hands as much as possible.

-Connect the bellow to the membrane gas pressure line using two wrenches.

-CAREFULLY place the kapton/metal can-like cover onto the whole heating apparatus

-Connect up the copper tubing to force Ar+5%H gas as incoming-outgoing inside the heating chamber. 
Operation of the Temperature Controller
 **An easy to read/thorough manual for this temp controller will be kept on site.**
Quick Instructions:

Starting out:

Hand= Auto/Manual key

Lower Key  \/

Raise Key  /\

Circle= Function Key

Basic Setup with a Cell:

Apply Temperature thru  White cable = heater output
                                         green cable = thermocouple input
There is an extra thermocouple connector for external temp observation using a digital thermometer.

Ready to Heat:

1. toggle on – green switch lights up.

2. press Function key

3. use /\ or \/ to set the desired temperature (setpoint) SP

**Can also operate based on desired power output – more to come on this in the near future**

4. press Function key to lock in value

5. wait

*** With the parameters for auto control as listed in table 2-1 of on-site manual, the amount of temperature variance with time before it settles is as follows:
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-The above description is strickly for heating.  Prior to turning on the heater and connecting any gas pressure lines (either the Argon gas for bathing the cell or the Helium gas for pressurizing the membrane) – you must put the cell/heating apparatus on your beamline.

Please Note:
-Users: You must contact Arianna Gleason [aegleason@lbl.gov] before you are approved to use this heating system.  Many problems can arise and are potentially very dangerous.  The development and evolution of this heating system is ongoing  -- you must check with Arianna Gleason in person for latest operating procedure.
