QjekLaser“”
QTekLaser™ 553 — 628 nm Fiber Laser

Product Description

The QTekLaser™ 553 — 628 nm Fiber Laser class combines second-harmonic
generation (SHG) and sum-frequency generation (SFG) to deliver stable, single-
frequency, polarization-maintaining light up to 6 W. Beam quality is < 1.1 and
relative intensity noise stays below -125 dBc/Hz above 10 kHz. An IoT-enabled

interface and 19" rack-mount chassis make it straightforward to integrate into
quantum and precision-spectroscopy systems.

Up to 6 W Power | <10 kHz Linewidth | <-125 dBc/Hz Relative Intensity Noise (RIN)

Features Applications

- High output power up to 6 W - Quantum computing

- High reliability - Atomic and molecular physics

- Excellent power stability (<1%) - Precision spectroscopy

- User-friendly interface via IoT technology - Laser-based metrology

- 4U 19" Rack mount - Nonlinear optics and frequency conversion
- Certified to IEC 60825-1:2014 safety standards - Research

Second-Harmonic and Sum-Frequency Generation

The wavelength range of QTekLaser™ products can be further extended using the nonlinear processes of second-harmonic
generation (SHG) and sum-frequency generation (SFG). The SFG architecture is illustrated in figure 1. The extended
wavelength values are summarized in the blue-shaded cells of table 1. This method achieves high power at wavelengths no
fiber gain medium reaches directly.
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Figure 1. QTekLaser™ sum-frequency generation (SFG) fiber laser system. The frequency sum mixer is integrated into the product.
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Table 1. Wavelength extension of QTekLaser™ products via nonlinear frequency conversion. Yb2 and Tm? denote frequency-doubled Yb
and Tm amplifiers. Red: harmonic generation (SHG, or FHG via two cascaded SHG stages). Blue: sum-frequency generation (SFG),
including cascaded SHG+SFG.

Quantum Applications

The 553 — 628 nm system delivers 6 W of single-frequency orange-red light for quantum computing and atomic physics. Its
output can then be frequency-doubled to 277 — 314 nm.

Safety & Retro-Reflection Advisory
QTekLaser™ lasers comply with Federal Regulations (21 CFR Subchapter J, Part 1040) as
administered by the Center for Devices and Radiological Health and are certified to IEC 60825- @

1:2014 standards. il'll e o Scatres adavon
It is the end user's responsibility to ensure that no significant light is retroreflected back into Cossorac sz

CLASSIFIED PER IEC 60825-1:2014

QTekLaser™ systems as this can degrade performance and potentially damage the lasers. To prevent
this, the use of an external optical isolator is strongly recommended. Damage due to retroreflected
light is not covered under warranty.

Ordering Information

Part Number: QT-LASR-SHG-SFG-(553 — 628)-6-W-2-2.0-2
Laser Type: Seed + Er-doped fiber amplifier + Tm-doped fiber amplifier + SHG + SFG
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Specifications

Wavelength 553 - 628
Operation mode CcwW /
Max output power 6 w
Linewidth <20 kHz
Output 1/e* beam diameter 1.3 mm
Laser Beam quality (M?) <1.1 /
Relative intensity noise (RIN) for freq. >10 kHz <-125 dBc/Hz
Fiber length to chassis 2 m
Polarization direction Vertical /
Polarization extinction ratio (PER) >20 dB
Optical signal-to-noise ratio (OSNR) 58 dB
Fuse 6.3 A, 250 VAC, 5x20 mm
Remote interlock voltage 3.3 Y
Electrical
Max power consumption 490 W
AC power supply voltage 110 Y
Warm-up time 30 min
Cooling Chilled water /
Suggested chiller temperature 19.5 °C
General Chilled water flow rate 20.65 GPM
Room temperature 17 - 25 °C
Room humidity 30 - 60 %
Weight 66 (145) kg (Ibs)
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Performance

Beam Quality Beam Profile

—®—Horizontal —@—Vertical

700 Running #1 Blade2-XHR.1

600

500

400

300

felafive Power. 000 Full Range -2

Right: ioger opt
200 Imager Gain = 1.000

jec Exposure time = 86.63 ms (Auto)

Wue @135% 12828 um. 8916 um. ]

ut 766.5 um [ whasnox 5169 um |

13017 um |_Gri %s%] Gaw 8861 um |

1/e"2 beam diameter (mm)

%] Gaw

100

80 100 120 140 160 180 200 220

Location (mm)

W N TR N, Mo w0 Ww %X a0

A e B0 TR %W AW W
Peakc = 784 %. 8= 05 % Scale = 4100 uidiv

L 2%
Besk = 757 %.B = 05 % Scale = 4100 umidv

Figure 3. Beam profile. 1/e? beam diameter 1.3 mm horizontally
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Figure 2. Beam quality: M? = 1.01 + 0.03. and 0.9 mm vertically.

Optical Spectrum Relative Intensity Noise (RIN)
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Figure 4. Optical spectrum at 6 W, measured with an Anritsu Figure 5. Relative intensity noise (RIN) < -125 dBc/Hz for
MS9710B optical spectrum analyzer at 0.001 nm resolution. The frequencies >10 kHz.

optical signal-to-noise ratio (OSNR) is 58 dB.
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Mechanical Dimensions

TWO STANDARD 4U UNITS.
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Figure 6. 553 — 628 nm fiber laser mechanical dimensions.

Product Images

- - ]
F
[-28]
@7
[831]; P L [19.69]
MOUNIING LOCATIONS CALLED QUT 2112 5000
AT MID POINTS IN BOTH AXES.
THE X-AXIS (17.31") MAY BE ADJUSTED
BY AN INCH IN EACH DIRECTION. =
THE Y AXIS (8.31") MAY BE ADJUSTED
0.75"IN EACH DIRRECTION,
tay - -
[3.00)
[17.31]
OUTPUT BEAM HEIGHT 4398
r - -
4.50) 53 © KA L4d]
1 \r_:s | _J_— 102
[24) T
@65 fasd]
8,60
b4 | 2184
1 [15.75]
4000
— 8
E I
5] I

cooled.

Figure 7. 553 — 628 nm fiber laser, 2x4U chassis + laser head,

water cooled.
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Figure 8. QTekLaser fiber laser, 4U chassis back panel, water



