The Contractor shall furnish one scanning probe microscope (SPM) which shall meet the following requirements: 
Item 1
The scanning probe microscope (SPM) shall be compatible with the Government’s JEOL TM-4500XT (BU) UHV Evacuation system.  
The SPM shall be compatible with the Government’s existing UHV Molecular Beam Epitaxy (MBE) system purchased on NASA contract No. NAS3-02154 and manufactured by SPECS Scientific Instruments, Sarasota, FL 34236 (ph (941).362.4877). This includes compatible sample holders and sample transfer between the MBE system and the JEOL analytical chamber including the SPM head. Additional technical specifications include the following:

SPM Head  (mounted on 8” Conflat type flange) Minimum Requirements:
1. Piezo-electric tube scanner, scan range of 6.5µm in XY and 1µm in Z or better.

2. AFM cantilever holder, Si or Si3N4 cantilevers

3. STM tip holder, Tungsten or Platinum/Iridium tip material, 0.3mm diameter

4. Motor drivers for X and Y with a movement range of ±1mm

5. Motor drivers for Z with a movement range of 3mm

6. Automatic Approach using Z motor

7. Minimum specimen size is 5x5 mm for standard samples and 1x7x0.3mm for heating holder

8. System drift of less than 0.05 nm/s at any temperature once thermal equilibrium is established
SPM CONTROLLER Minimum Requirements:
1. Operates in Windows 2000, software controlled

2. Tunneling current minimum range of 30pA to 1µA

3. Direct connection of pre-amplifier to stage

4. Bias Voltage minimum range of ±10V

5. Scan speed: scan step minimum  resolution of 0.8ms-5s (in 16 steps)

6. Minimum of four inputs: X,Y,Z, Bias

7. Minimum of four outputs: Aux1, Aux2, Error, Z/10, 1 selectable

8. 16 bit or better digital XY resolution

9. 16 bit or better digital Z resolution

The SPM shall also be compatible with the option item 4 Field Emission Scanning Electron Microscope (FESEM) that shall also be mounted on the JEOL TM-4500XT (BU) UHV Evacuation system. The FESEM shall provide a resolution of 10 nanometers or better at a required working distance of 28mm and 12kV Accelerating Voltage. The entire combined UHV SPM and FESEM system shall provide observation of the SPM tip and/or sample on the UHV-SPM stage and shall allow concurrent FESEM observation of the tip/sample region during SPM imaging.  The combined UHV SPM and FESEM hardware and software must be seamlessly compatible, must have been designed and optimized to fully function simultaneously and concurrently on the same analyzed sample-area, including both the hardware and software for the entire system.  

The SPM shall be capable of both STM and AFM operation including STM with simultaneous AFM feedback and current measurement. AFM detection modes shall include contact, non-contact, discrete contact ("tapping"), magnetic force microscopy, electric force microscopy, friction force microscopy, phase detection, and current image. STM modes shall include STM, I-V, S-V, I-S, CITS. 

The SPM specimen size shall be at least 5x5 mm for standard samples and at least 1x7x0.3 mm for direct sample heating. The SPM stage shall provide direct sample heating (resistive heating) that shall allow heating of a substrate with a resistivity of 0.1 ohm(cm to at least 800 (C while performing STM imaging.

All electronics for running the specified hardware shall be provided. All functions and operations of the SPM shall be controlled by software that is compatible with Windows 2000 and shall be provided as part of the SPM system. A computer system with at least a 17” flat panel display shall be provided to run the SPM system.

The Contractor shall deliver 1 set of installation and operation instructions/manuals.  An electronic copy may also be supplied, but a minimum of one paper copy shall be supplied.

Item 2 Installation, Checkout and Training
a.   The Contractor shall set up and install Item 1 at NASA GRC within 30 days after the delivery date of item 1. The Contractor shall supply a list of required utilities and equipment that NASA shall require and supply at least 30 days before the Contractor performs the installation.   After installation is complete, the Contractor shall checkout the system demonstrating that all the requirements are met.

b.  The Contractor shall Checkout the system after installing it and perform a minimum of 8 hours of training at NASA GRC for a minimum of 2 NASA personnel. Training of the entire SPM system may occur during the time period that the Contractor is performing the installation and/or checkout.  Demonstration of the Si(111)7x7 reconstruction in both STM and NC-AFM shall be performed during the checkout.
c.  Installation, checkout and training shall occur Monday-Friday, non-Governmental holidays from 8 a.m. to 5 p.m.   The actual dates for these will be via mutual agreement between the Government and the Contractor.  

Option Item 3 Field Emission Scanning Electron Microscope (FESEM)
A Field Emission Scanning Electron Microscope (FESEM), quantity 1, shall also be mounted on the JEOL TM-4500XT (BU) UHV Evacuation system and compatible with both it, Item 1 above and the other Government owned equipment shown in Item 1 above.  The entire combined UHV SPM and FESEM system shall provide observation of the SPM tip and/or sample on the UHV-SPM stage and shall allow concurrent FESEM observation of the tip/sample region during SPM imaging. The FESEM shall provide a resolution of (10 nanometers at a working distance of 28mm and 12kV Accelerating Voltage. Installation, training and demonstration shall be provided.  Additional technical specifications are as follows:

Electron Optics:

a. Acc. Voltage: minimum range of  0.5 - 12 kV

b. Filament: W(100), Zr coated

c. Gun alignment: Double electromagnetic deflector system and single electrode deflector

d. Condenser lens: Double stage, electrostatic first lens, electromagnetic second lens

e. Objective lens: Electromagnetic

f. Scan coils: Double electromagnetic deflector system

g. Stigmator coils: 8 pole electromagnetic type

h. Objective lens aperture: minimum of 3 steps (30, 50, 70microns)

i. Working distance: 28mm (for compatibility of SPM specimen surface)

j. Magnification: 50x - 200,000x

Tilting mechanism: Allows a minimum of ±3 degrees of tilt with bellows system 

Detector: Secondary electron type detector on 70mm Conflat flange

Controller: PC SEM, Windows NT operating system

Power: Single phase 100V and 200V AC, 50/60 Hz.

The Contractor shall deliver 1 set of installation and operation instructions/manuals.  An electronic copy may also be supplied, but a minimum of one paper copy shall be supplied.

Option Item 4  Indirect Heating Sample Holder
An indirect heating sample holder for the SPM that allows imaging of a non-conductive sample at temperatures up to at least 500 (C and shall be compatible with both Item 1 and 4 above and the other Government owned equipment shown in Item 1 above.
The Contractor shall deliver 1 set of installation and operation instructions/manuals.  An electronic copy may also be supplied, but a minimum of one paper copy shall be supplied.

Option Item 5 Installation, Checkout and Training
a.   The Contractor shall set up and install Item 1 at NASA GRC within 30 days after the delivery date of items 4 and/or 5. The Contractor shall supply a list of required utilities and equipment that NASA shall require and supply at least 30 days before the Contractor performs the installation.   After installation is complete, the Contractor shall checkout the system demonstrating that all the requirements are met.

b.  The Contractor shall Checkout the system after installing it and perform a minimum of 8 hours of training at NASA GRC for a minimum of 2 NASA personnel. Training of the option items 4 and/or 5 may occur during the time period that the Contractor is performing the installation and/or checkout.  

c.  Installation, checkout and training shall occur Monday-Friday, non-Governmental holidays from 8 a.m. to 5 p.m.   The actual dates for these will be via mutual agreement between the Government and the Contractor.  

