Bruker FTIR Microscope with OPUS 5.5 Software
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Instrumental Information
Instrument: Bruker Hyperion Series FTIR Microscope
Beam Emitter: Tensor 27 FTIR Spectrometer
Microscope: Hyperion 2000 Microscope equipped with automated stage
Detector: MCT-detector (*requires liquid nitrogen fill – see below)
Software: OPUS 5.5 running on MS Windows XP

Instrumental Description
Displays

[image: ]Figure 1: Front LED display of the microscope. (Left) The active light indicates high temperature, you need to fill the nitrogen to fix this issue and must be done before you continue. (Right) If an appropriate operating temperature has been reached no lights will show on this display.

[image: ]Figure 2: LED display on FTIR spectrometer. The yellow light indicates the spectrometer power is on and the drops if lit indicates high moisture within the spectrometer and needs attention before further use. (Left) has a single red LED at the bottom of the display indicating the spectrometer is not ready for use. (Right) When the spectrometer is ready for use two green LEDs will show at the bottom.

Buttons

[image: ]Figure 3: Front panel of Hyperion microscope. (A) is IR light, (B) visible light, (C) and 1-3 change the mirrors thus changing the direction of incident light for reflectance or absorbance.







Proper Instrument Care
Please read this section before continuing on!
This instrument has several things that need to be respected for longevity of the instrument and reproducible data acquisition. The following sections are a must read following this so, that you the user, do not break the machine either temporarily or permanently. When using this machine, like anything else, you are required to prepare your sample(s) in a space that is free of electrical equipment. During measurements all liquid should be in a container and placed somewhere unlikely to spill on or near the machine (we do not need an electrical fire!).
If at any time during instrument use you observe the microscope liquid nitrogen LED emits a red light turn the microscope off immediately and consult the Pre-Use Checks.
If all Pre-Use Checks were performed and the LED is still red contact the Principle Investigator stating the issue and discontinue use of the instrument until the issue has been addressed.
Please under no circumstances leave this machine unattended, prolonged exposure to IR radiation without a proper nitrogen fill will result in irreversible damage to the detector
($10K/detector). If at any time the instrument starts to emit an obnoxious periodic sound turn off the power to the microscope and the spectrometer.

Pre-Use Checks
If any of the Pre-Use Checks fail or are not performed, stop what you are doing, make sure to turn off all power to the Microscope and Spectrometer, turn the gas off and contact the Principle Investigator.
Check tank pressure by opening the tank valve (top of tank). The tank pressure is displayed on the right manometer (shown below with a red arrow) and must be >> 0psi. If the tank is 0psi contact the Principle Investigator.
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Check gas lines going to Tensor 27 Spectrometer, they should be connected and hold a proper seal when the gas is turned on.
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[image: ]Check that the pour funnel is located at the top of the microscope.



Proper Start-up Procedure

Fill detector with liquid nitrogen! Do Not Skip This Step, you will destroy the detector! Keep adding liquid nitrogen to the detector until liquid nitrogen cavity is full, meaning you add more than the cavity volume and it is overflowing. At first the liquid nitrogen will boil rapidly until everything has cooled down, then the liquid nitrogen will flow without boiling and finally you will add enough so that the liquid nitrogen overflows out of the funnel, this is where you stop and are ready to move on to the next step.

[image: ]First open the tank valve (C), then open the (A) stop valve. Now turn the regulator until the manometer designated in the right image by the arrow is (≈ 5psi).
[image: ][image: ]
                 






[image: ]The flow control is located to the left of the spectrometer (shown left with red arrow (1)). Purge the Instrument with nitrogen at 5 SCFH (Standard cubic feet per hour) by turning the black knob. The purge should run for ≈ 5min, afterwards turn the SCFH to
≈ 2.5 SCFH for the remainder of instrument use (red arrow (2)).





Before general use we turn on both power switches by walking around to the rear of the machine and flipping the switches indicated in the figures below (left and center). Once these have been switched on check that the displays show the proper status (Section 3.1).
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[image: ][image: ]
Shutdown Procedure/Checklist

• Log out of OPUS software and from Windows
• Turn the switches on the microscope and the FTIR to off (O).
• Turn knob on top of the tank till valve is closed.
• Clean station and take sample with...


General Spectrometer Use

Please read previous sections before continuing with this section. Following reading this section you should be able to focus on your sample using the coarse and fine grain knob sa, correct for any planarity issues of the condenser, use the OPUS 5.5 software to collect data and general knowledge about internal settings that effect your data acquisition.

Sample Insertion
[image: ]Before you place your slide on the stage, gently move the glass piece (shown in left image) on the objective away from the stage enough to place your sample slide centered on your sample or area of interest.

Gently move the glass piece towards your sample and allow for a two minute purge time.
This glass piece is designed to create a chamber filled with nitrogen so that your background noise is lessened.


While your sample is being purged with nitrogen gas you can set the focus on the stage. First change the incoming light to visual light on the microscope (left image below, button with eye above it, red circle) using the course and fine grain knobs located on the sides of the microscope (right image below). Please, be careful not to ram the objective into your slide! Once you have focused on your sample press the IR signal button (circled purple, left below). Also note that the brightness of the visible light used can be controlled by the wheel located under the stage.

[image: ][image: ] 

OPUS 5.5 Introduction

The OPUS 5.5 software is driven by the Windows XP operating system. This system is extremely vulnerable at this point to malware and other deleterious algorithms that are commonly and easily passed through USB. Please before inserting a USB into this instrument’s computer scan the USB with anti-virus software on your personal computer.
The OPUS software allows for computer driven acquisition of data, which includes but is not limited to: stage driven data acquisition, time delay acquisition, exposure, slit width, etc.

Setting Parameters, Background Scans and Acquisition
[image: ]Open the Advanced Measurement window from the Measurement drop-down menu.
There are pre-saved OPUS parameters for general data acquisition which are located at:
C :\ProgramFiles\OPUS\AAR_Dir\XPM\. Load the file named aarTensordefault_2.XPM by navigating to the described folder.
[image: ]At this point it is a good time to select your settings starting with the advanced tab. Shown to the left are some general setting you can use, 4cm-1, 6 scans per sample, 30 background scans and a scan window from 400 to 4500 cm-1. Longer scan time increases signal to noise and an increase in number of Background scans reduce background noise effects.





[image: ]Check your settings under the Optics tab. Make sure they match the ones shown to the left in the red box, excluding aperture which can be increased or decrease to increase signal or increase resolution, respectively. Please make sure you have selected the KBr beamsplitter, the measurement and background measurement channels should be set to Right Exit, the detector setting should be set to MCT-D316 (Microscope) and the Scanner velocity should be 20 kHz.
[image: ]Now, before you insert your sample, check your signal based on your settings by going to the Check Signal tab and click on full scan. The amplitude or magnitude of the amplitude should read at least higher than 1000 to produce an acceptable spectrum. If you have an amplitude below this value return to the Optic tab and change the aperture and/or change the sample and background signal gain (x8 is not uncommon to use).






[image: ]Finally we can take a background scan of the empty chamber to subtract that pesky ambient light from the spectrum by going to the Basic tab and clicking Background Single
Channel.

Now that you have an appropriate background scan and your signal is acceptable it is time to place your sample back in the chamber (don’t forget to purge it again) and click
Sample Single Channel to collect your data! Have fun irradiating your samples.
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