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Raman Triggered Fiber Optic Probe 

This leaflet describes the installation and use of the Raman triggered fiber optic probe (TFOP). The TFOP 
can be used with the RamanStation 400F, RamanMicro 200F, RamanFlex 400 Series, and Raman 
IdentiCheck instruments.  

The TFOP is designed to enable the remote measurement of samples. However, you should check the 
working conditions with PerkinElmer prior to use of the probe.  

The probe body contains the filtering optics and electronics, and is interfaced with two fiber optic cables 
(an excitation fiber and collection fiber). Care should be taken when handling the probe body so that the 
optical window is not soiled or damaged. 

NOTE: You should avoid using the TFOP in a liquid, or in a chemical or aggressive environment, without 
using an immersion sleeve (L1320070) to protect the probe body. DO NOT ATTEMPT TO USE 
THE PROBE BODY IN SUCH AN ENVIRONMENT WITHOUT THE USE OF AN IMMERSION 
SLEEVE. If required, contact PerkinElmer for further details. 

Safety Precautions 
 

 

 
WARNING 

A Raman instrument fitted with a TFOP is a Class 3B laser system. 
 
Please read and understand the general and laser safety precautions outlined in the 
Getting Started Guide that was supplied with your instrument before proceeding. If 
you do not understand any of the details regarding general safety precautions, 
please contact PerkinElmer. 

Be sure that all operators read and understand the precautions described on the following pages and in 
the Getting Started Guide that was supplied with your instrument. It is advisable to post a copy of the 
precautions near the instrument and, in the case of the 20 m probe, near the sampling area. 

When using the TFOP, the following precautions must be observed at all times: 

• Keep the protective cover in place on the probe tip when the probe is not in use. 
If you are using the TFOP with a plastic spacer, always rotate the spacer so that the screw is beneath 
the probe barrel when not in use; when in this position the spacer acts as a lens cap (see Figure 2). 

• Never look directly into the laser beam or at the laser light scattered from a reflective surface or 
sample. Permanent eye-injury may result. Do NOT attempt to examine the probe tip when the Path 
Active light on the probe is lit. 
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• Post warning signs near the laser operating areas. 

• Controlled access areas, limited to individuals trained in the safe operation of lasers, are suggested 
for laser operations. 

• When the probe is in use, always ensure that no stray laser radiation is directed at people in the 
vicinity. 

• Use protective laser safety goggles, with an optical density (OD) of at least 3 at 785 nm, as a 
precaution against accidental exposure to the direct or reflected laser light. Suitable goggles are 
available from PerkinElmer (part number L1323518). 

• Do not use the TFOP if it shows any sign of damage. 

• If repair or servicing is needed, call your PerkinElmer Service Representative for advice. 

Calculation of Nominal Hazard Zones for use of Probe 

The following calculations show how to calculate a nominal hazard zone. These calculations are taken 
from ANSI Z136.1-1933. A laser safety officer uses these calculations to help define how to use your 
triggered fiber optic probe safely in your environment. 

 

Figure 1 Probe parameters used to calculate the nominal ocular hazard distance 

The equation for a focused beam, as given here, is used to calculate the nominal ocular hazard distance 
(NOHD) for the TFOP. The equation is: 
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Where: 

fo  = Probe focal length (cm) 

bo  = Diameter of laser beam incident on probe focusing lens (mm) 

Φ  = Total radiant output power of probe (watts) 

MPE = Maximum permissible exposure (J cm−2) 

bo 
fo NOHD 
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For the TFOP bo is 0.254 cm, therefore the above equation can be simplified to give: 
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For the wavelength range 700 – 1050 nm the MPE for a 10 second exposure can be calculated from:  

( ) ( )( )[ ] 47.02 10101.10 −−= λMPE  J cm−2 

Where λ is the laser wavelength in micrometers (µm). For example, a laser wavelength of 785 nm  
(0.785 µm) will have an MPE value of 1.49 × 10−2 J cm−2 or 1.49 × 10−3 W cm−2 for a 10 second 
exposure or longer. Table 1 shows the calculated nominal ocular hazard distance for 785 nm Raman 
systems.  
 

Probe focal length/mm NOHD for 100 mW exiting fiber optic probe/cm 

7.5 (± 10%) 27.3 

Table 1 Nominal Ocular Hazard Distance (NOHD) for 785 nm 

NOTE: Other focal lengths are available; contact PerkinElmer for details. In particular, the use of an ultra-
long working distance lens adaptor (part number L1320071) provides a working distance of  
25 mm. Where different focal lengths are used, the NOHD should be calculated accordingly. 

Probe Controls and Indicators 

A side-view of the TFOP is shown in Figure 2, below. 

 

Figure 2 Side-view of probe, with plastic spacer fitted, ready for use 

Trigger 

Plastic spacer 
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Figure 3 Probe indicators 

The Probe Path indicator lights-up blue when the probe is selected in the Beam Path drop-down list and is 
ready for use. For further details, see Setting up your Instrument to use the Probe on page 6. 

The Path Active indicator lights-up green when you press and hold the trigger and start to acquire data, 
indicating that laser energy is being emitted from the end of the probe. At this point, you can release the 
trigger. Once data acquisition is complete, the Path Active indicator is extinguished or changes to flashing 
green if you are still depressing the trigger. For further details, see Collecting a Spectrum with a Triggered 
Fiber Optic Probe on page 7. 

Analyzing Samples w ith the Probe 

Analyzing free solids 

The standard TFOP has a tight focus spot that is approximately 7.5 mm away from the lens (other 
customized distances are available). The focused spot enables you to pinpoint the measurement area on 
the sample. 

Alternatively, a plastic spacer (part number L1320324) can be attached to the end of probe. In this case, 
the system optics are optimized when the probe is brought into direct contact with the sample. 

Steady green: Data 
acquisition in progress. 
 
Flashing green: Data 
acquisition complete – release 
trigger. 

Steady blue: Beam path 
selected and probe ready for 
use. 
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Analyzing liquids by immersion 

The TFOP can only be immersed in liquid if you also use the immersible probe sleeve (part number 
L1320070). Do not totally submerge the probe; it should be immersed only up to 2.5 cm from the top of 
the sleeve. It may be useful to focus the sample by sliding the TFOP up and down inside the immersion 
sleeve to obtain the best spectrum. Note that the immersion sleeve has a quartz window. This can yield a 
detailed Raman spectrum; do not confuse this with the spectrum of the sample. 

Analyzing samples in containers 

Samples can be analyzed in glass and plastic containers, by mounting the TFOP on a stand, without a 
plastic spacer, and adjusting the focal spot onto the sample. 

When working through containers it is best to try different probe positions. If the liquid of interest is not 
absorbing, it may be best to focus through the container by placing the TFOP in direct contact with the 
container. 

When using 785 nm lasers, many types of glass exhibit bands between 1400 – 1600 cm−1. Spectra of the 
container should be obtained before analyzing the sample to ensure that glass-derived bands do not pose 
a problem. With 785 nm excitation, fused silica (quartz) should be used instead of glass where possible as 
this does not yield peaks. Pyrex is also excellent for Raman analysis.  

If this glass interference is a problem and it is not possible to use quartz containers, then it is possible to 
acquire a spectrum of the container and spectrally subtract this from any spectra containing this 
signature. 

Analyzing slurries /  highly absorbing species 

Please refer to Analyzing liquids by immersion. For sample immersion, care taken in focusing the probe 
within the sleeve can result in a dramatic improvement in spectral quality.  

Installing TFOP Drivers on your PC 

Once you have installed Spectrum software and your Raman instrument, you should follow the steps 
described below to install the driver software needed to control the TFOP. 

NOTE: For details of how to install the Spectrum and Raman Instrument Control software, refer to the 
Getting Started Guide supplied with your Raman instrument. 

Before you install the driver software, ensure that the ethernet/USB cable from the TFOP is not 
connected to the PC. 

1. Navigate to the folder  
C:\Program Files\PerkinElmer\ServiceIR\Raman\TriggeredFiberProbe. 

2. Run the CDM utility program.  
This installs the drivers required by the triggered probe. 
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3. Plug the ethernet/USB cable from the TFOP into a USB port on the PC. 

NOTE: You are advised to use a USB port at the rear of the PC, rather than at the front. 

Windows acknowledges that New Hardware has been attached.  

Attaching and Removing the Probe 

The TFOP is constructed such that a single armored cable bifurcates into an excitation cable and a 
collection cable. The excitation fiber transmits the laser beam, whereas the collection cable is a conduit 
for the Raman beam. Both fibers terminate in FC style connectors.  

There is also an ethernet cable that connects to a USB extender and from there to your PC. You must 
ensure that this cable is attached to your PC before using the TFOP. 

Refer to the relevant section in the Getting Started Guide supplied with your instrument for details of how 
to attach the TFOP to, and remove the TFOP from, your instrument. 

NOTE: If you have purchased a RamanFlex 400F you can attach two fiber optic probes to the couplers on 
the rear panel of the spectrometer module. Only one of these may be a TFOP.  
 
A Raman IdentiCheck is supplied with a TFOP already attached and ready to use. 

Setting up your Instrument to use the Probe 
NOTE: If you have a Raman IdentiCheck, it is supplied with the software already setup to use Triggered 

Fiber Optic Probe as the accessory. 

1. Ensure the instrument is switched on. 

2. Select Instrument from the Setup menu in Spectrum. 
The Scan and Instrument Setup dialog is displayed. 

3. Click . 

4. In the Accessory Configuration section, ensure that Triggered Fiber Optic Probe is selected in the 
Beam Path drop-down list. 

NOTE: A RamanFlex 400F can be configured to work with two fiber optic probes. However, only one of 
these can be a triggered probe. Ensure that the protective cap is always kept in place on the 
probe that is not being used. 

 
When you make the selection, the Probe Path indicator on the probe will light-up blue. This indicates 
that the probe is ready for use.  
For safety reasons, when the TFOP is selected as the Beam Path option, all Scan buttons in the 
Spectrum software are disabled – along with any button on the instrument that allows scanning to 
be started. Scanning with a TFOP can only be started using the trigger on the probe; see Collecting a 
Spectrum with a Triggered Fiber Optic Probe for details. 
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5. Set up your experimental parameters. 
Details of how to set up and save experimental parameters are provided in the SOPs in the Getting 
Started Guide supplied with your instrument.  

Collecting a Spectrum w ith a Triggered Fiber Optic Probe 

Once you are ready to collect a spectrum, follow the steps described below. 

NOTE: If you are using the TFOP to collect spectra as part of an AssureID Analyzer workflow, further 
information is available from the AssureID on-screen help. 

1. Ensure that the appropriate laser safety precautions are being observed.  

2. If appropriate, fit the plastic spacer to the end of the probe. 
The use of a plastic spacer (part number L1320324) attached to the end of your TFOP will ensure 
the optimum positioning of the probe when direct contact can be made between the sample and the 
probe. 

3. To begin collecting data, press and hold down the trigger until the Path Active indicator on the 
probe lights-up green (approximately 2 seconds). Rapid pressing and releasing of the trigger may 
result in a failure to start data collection. 
Once the Path Active indicator is illuminated, you can release the trigger. 
The indicator will remain lit during data collection, indicating that laser light is being emitted from 
the TFOP. 
When the acquisition is complete, the indicator will extinguish, or will start to blink if you are still 
depressing the trigger.  

NOTE: To abort data collection BEFORE acquisition is complete, press and hold down the trigger until 
the Path Active indicator is extinguished and then you can release the trigger. The shutter will 
close, data collection will stop, and any data collected will be lost. 

4. Repeat this procedure for each sample. 

Spectra are always background corrected. If there is not a valid background in memory, a background will 
be acquired before data collection starts. Spectrum will show a progress bar within the message with, for 
example, Collecting Background x of y, where x is the current scan and y is the total number of 
backgrounds. You can enter the number of backgrounds, as part of your experiment parameters, on the 
Scan and Instrument Setup dialog. When the collection of backgrounds is complete, the software will 
automatically begin collecting spectra. The Collecting data x of y, progress bar is displayed, where x is the 
current scan and y is the total number of scans. 

NOTE: Depending upon the number of backgrounds you have chosen to take, some considerable time 
may elapse between the Path Active light coming on and the shutter opening to start data 
collection. 
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Maintenance and Service 

The TFOP is designed to be maintenance free under normal operating conditions, and should not be 
opened or adjusted by anyone other than a PerkinElmer Service Engineer. Contact PerkinElmer if you 
have any questions regarding maintenance or servicing of the TFOP. 

Damage to the TFOP as a result of accident, neglect, misuse, or as a result of service or modification by 
anyone other than PerkinElmer will invalidate the TFOP warranty. 

Cleaning Procedures 
NOTE: We recommend the use of non-abrasive, pH-neutral, phosphate-free detergents. Some 

detergents, particularly those designed for use in washing machines, are alkaline and may etch 
non-ferrous metals and some plastics. The product chosen must be capable of being fully 
removed by wiping with a damp cloth. 

Decontaminating the probe tip 

Wipe the barrel and tip using, for example, the recommended concentration of a standard laboratory 
detergent, clean off the detergent using a cloth dampened with de-ionized water and then air dry. 

Cleaning the probe body and cable 

Wipe all external surfaces with a lint-free cloth. If necessary, this cloth may be dampened with a mild 
detergent solution. 

Triggered Fiber Optic Probe Accessories 
 

Part Number Description 

L1320030 Triggered fiber optic probe, 5 m cable 

L1320031 Triggered fiber optic probe, 20 m cable 

L1320324 Raman probe fixed spacer kit (7.5 mm) 

L1320325 Raman probe adjustable spacer kit 

L1320070 Short immersion sleeve for trigger-FOP 

L1320071 Ultra-long working distance lens adaptor for FOP 

L1323518 Laser Glasses 
 

CAUTION 

Do not use copious amounts of water or allow the water to enter the probe casing. 
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