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Safety Information

1.1 Laser Safety Information

If you are not familiar with laser light sources, seek advice from quali ed personneBEFORE FIRST USEnd READ
CAREFULLYImportant Laser Safety Informationin Application Note provided on the USB key. A copy of the Applica-
tion Note is available from Doric Lenses on the website or by contacting (sales@doriclenses.com).

WARNING!

The FluoPulse Cube contains Class 1 lasers
Read Important Laser Safety Information BEFORE FIRST USE.

The FluoPulse Cubeontains embedded lasers that are a Class 1 products. Although a Class 1 laser is considered
safe during normal operation and does not pose a hazard to the eyes or skin, it is important to handle the device

responsibly. Operators should also ensure that the device is used in a controlled environment and that all individuals

nearby are aware of proper laser safety practices.

Avoid Direct and Re ected Exposure.:

Avoid directly into the optical beam exiting the output FC connector or any optical ber connected to it.
Remove or cover re ective surfaces (e.g., mirrors, metal tools) from the beam area.

Avoid directly at specular or di use re ections of the output beam.

Consider wearing safety glasses (goggles) certi ed for the wavelength and power level of the light source.

Even when wearing laser safety glasses, avoid directly looking into the optical beam exiting from tHeluoPulse
Cubeoutput FC connector, an optical ber connected to it, or its specular re ections.

Follow all safety procedures to protect anyone working in the area.

1.2 Laser Labels

The laser class labels are provided with the system and the laser aperture is clearly identi ed by laser warning label
and/or the text LASER APERTURE

(a)Laser Classi cation Label Example (b) Laser Warning Label (c)Laser Aperture Identi cation

Figure 1.1: Safety Labels
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Device Overview

FluoPulse—is a system designed for uorescence lifetime ber photometry measurements in freely-moving animals.
The system is intended for sensors exhibiting lifetimes in the range 1ns to 10ns. This document explains the main prin-
ciples of operation of the FluoPulse—system and its main components. It provides a list of equipment, demonstrating
how to connect, install, set up, and use the FluoPulse-system.

The FluoPulse—system consists mainly of a FluoPulse-Cube (Section 2.1) and a FluoPulse-Console (Section 2.2),
as shown in Figure 2.1. The FluoPulse-Cube generates and receives optical signals. It is con gured by the user when
ordered, and contains the chosen lasers, detectors, lters and ber ports. The FluoPulse-Console triggers the lasers,
collects, synchronizes and processes the data from the FluoPulseCube, and sends the data to a computer withDoric
Neuroscience Studi(ONS) software via a USB link. The lifetime calculations are performed in DNS and displayed in a
user-friendly environment.

For use of DNS in context of uorescence lifetime monitoring, please consult the latestDoric Neuroscience Studigser
manual, under theSupporttab of the webpage.

Connecting and powering the FluoPulse—system and basic functions in DNS are explained in Chapter 3. Also, a short
step-by-step instruction on how to calibrate the unit and make rst measurements on samples is given there. Finally,
Chapter 5 brie y presents the low-power waveform sampling method used by the FluoPulse—system.

Figure 2.1: FluoPulse-System



2.1

FluoPulse—Cube

FluoPulse-Cubeis a con gurable modular unit of the FluoPulse—system containing all the optics-speci c components.
It contains the excitation lasers, drivers, detectors, dichroics, mirrors, lters and ber ports with collimators. The Cube
is shown in Figure 2.2.

Figure 2.2: FluoPulse-Cube

While the cubes can come in di erent con gurations (FLPC4, FLPC5, FLPCS, etc.), di ering in terms of the number
of excitations and detectors, each cube is composed of common ports (Fig. 2.3 & 2.4), including:

1.

Sample port (S) (FC/PC receptacle): Connects to a.ow-Auto uorescence Patch Cordr a Pigtailed Rotary Joint
going to the animal. The sample ber port is an FC/PC optical ber port where the ber accessing the sample
is inserted. We recommend using a 40Qum core diameter ber to maximize signal collection and with 0.37 NA
to minimize auto uorescence.

. Laser excitation ports (E) (SMA connector): Excitation ports E1, E2 and E3 connect to the corresponding E ports

of the FluoPulse-Console These ports receive digital trigger signals that initiate laser pulseszluoPulse-Cube
has slots for up to three lasers. Depending on the con guration, the slots can be populated with diode lasers
emitting at 405 nm, 450 nm, or 488 nm.

. Optogenetics port (O) (FC/PC receptacle): Connects the cube to a light source using a patchcord to allow for

simultaneous optogenetic stimulation of the recorded site in the animal. This is an optional port placed opposite
to the sample port. It is intended for 560-570 nm or 630-640 nm light sources. The optogenetic light source is
only possible if there is no spectral overlap with the second detection window.

Fluorescence Detector Emission ports (F) (dual SMA connectors): Two coaxial cables connect to the corres-
ponding F ports of FluoPulse-Console These ports send the lifetime waveform signal from the detectors to the
console. It is important to match the polarity of the detector outputs and inputs on the FluoPulse-Cubeand
Console In some con gurations, the order of polarity is di erent and the coaxial cables will cross to match -
with - and + with + (asin Fig. 3.1).

. Power switch : Turns on the photodetectors and ampli ers for all the channels. An indication LED shows the

Cube is turned on.

. 12 V Power input : Connects to the provided 12V power supply. Note that a single power supply can support

both FluoPulse-Cube& Consoleusing a Y-branching power connector cable.

. Filter drawers:

" Bandpass Filter: Slots for chromatic Iters in front of every detector. The lters limit further the wavelength
band transmitted to the detectors. E.g.In the 500-550 nm window, a 520/40 nm lter is typically inserted.

Neutral Density Filter : Every laser has a lter slot for a Neutral Density (ND) Iter. In case the laser

excitation is too high for a speci c sample, it is possible to attenuate a particular laser by inserting ND
Iters in the respective slot. The following ND lters are provided with the FluoPulse-Cube 10% & 25%

and 100 % (empty drawer) transmission Iters. Note that the power at the sample depends on the ber

type and other components inserted in the optical path as well.
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8. Detector Adjustment Knob : Tunes the sensitivity of each detector. To increase the gain, turn clockwise and to
decrease the gain turn counter-clockwise.

NOTE: It is strongly recommended to keep the ber port and all Iter slots closed all the time to prevent dust from
entering the FluoPulse-Cubeand degrading the optics.

Figure 2.3: Components of FluoPulseCubes

Figure 2.4: Components of FluoPulseCubes Back
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