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ioLaser System “Laser Box”

Function
The Laser Box contains the laser and optical system that delivers high power (60mJ/pulse), 5ns 
wide, < 6mm dia. Gaussian-beam profile, 266nm light at up to 10 pulses per second. These pulses 
provide for efficient ionization of Lar via multiphoton excitation processes. The Laser Box has an 
attenuator to control the intensity of the 266nm light and an optical aperture (an iris) to define the 
beam area.

Purposes
Mechanically the Laser Box is an aluminum and steel box that encloses the laser head, an optical 
bench, beam monitor photodiode, and data networking equipment.  
The box provides a hermetic enclosure for the laser beams (necessary for our Class IV UV pulsed 
laser) and to meet safety requirements. 
The box is a Faraday Shield to protect the Detector from any EMI generated by the laser’s pulsed 
power systems. 
The box provides a rigid mounting plate for the optical components.

The Laser Box is connected to a Laser Power and Cooling Unit that supplies the pulse power, high 
voltage triggers (for the Q-switch in the laser head), heater current, and LVDC and control signals to 
the laser head. Additional LVDC and control and monitor signals are connected from the Laser Box 
to the ioLaser Electronics Rack.

Details of these sub-systems are presented in this talk.
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Laser Box

Power & Cooling Unit
(PCU)

ioLaser System on Top of Cryostat at ProtoDUNE-IIioLaser System

Laser Head

Optical Bench

Periscope
Power & Cooling Umbilical Cable

Ionization Laser Layout on Top of the Detector Cryostat
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Ionization Laser Box Update

The laser box contents:

● A Nd:YAG laser head

● Optical bench to mount optical components:

● A dichoric mirror (M1) to separate the 266nm light

● An attenuator, Altechna’s “Watt Pilot

● An iris and related optical beam forming elements

● A photodiode to supply a TPC-independent trigger signal.

● A low-power green alignment laser, aligned with the UV laser

● Top steering mirror (M2)

● A Faraday cage to provide electromagnetic shielding

Purpose:
Provides a mechanically rigid enclosure to mount the laser head and the optical bench
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Laser Box enclosure

Laser

“Optical Bench”Photodiode
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ioLaser “Laser Box”
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ioLaser Optical Bench

9/15/2020 7



Laser Box Enclosure

• The laser box enclosure will be made of aluminum. When in operation all beams will 

be fully enclosed.

• The beams coming out of the box and reaching the periscope will be fully enclosed by 

an aluminum laser beam pipe. 

• Any maintenance or alignment adjustments that will require opening the box during 

installation, commissioning, or operations will follow class-IV laser safety rules and 

personnel involved will have corresponding training and  appropriate PPE.
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Amplitude/Continum Laser “Surelite I-10”

Inside Laser Head:
1. KDP Crystal Harmonic Doublers
2. Water Cooling (flash lamp & NdYAG)
3. Nd-YAG Crystal
4. Linear Flash Lamp
5. Q-Switch Pockel’s Cell &Gaussian-beam forming Optics

Power from PCU 
through “Umbilical” 
cable
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ioLaser Optical Bench
• Dichroic Mirror provides beam wavelength separation
• Beam Intensity Attenuation with thin-film polarizers

Inside the attenuator:
A stepper motor rotates a half- lamda waveplate to control the linear polarization.
The p-polarized light reflects off of the Brewster thin-film polarizer plates.
The s-polarized light is transmitted to a beam dump.

M1 is a dichroic mirror that reflects 266nm UV light 
and 532nm green light into the attenuator
and transmits 1064nm IR light to a beam dump.
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Vendor Identification and Procurement

• A Surelite I-10 laser has already been procured and delivered to LANL. 

• The Watt Pilot Attenuator from Altechna is the choice for the attenuator and is on order.

• Dual-band dielectric mirrors, reflecting at both 266 nm and 532 nm (greenish), are available in the market and are 

our current choice for all the mirrors in the laser’s path (except the harmonic separator). 

• Vendor selections for other optical components of the laser box are being finalized and will most likely follow 

MicroBooNE.

Mirrors and Optical Elements

● The reflectivity at 266 nm of the dichroic mirror ≥ 95%.

● The combined transmission of the optical elements in

the laser optical path shall be higher than 50%. The

laser beam intensity is expected to be 60 uJ, six times

higher than required for ionization. A transmission of

50% still allows for a reasonable margin.
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Supplemental Material
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Attenuator Operation

ioLaser Optical Bench
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Amplitude/Continum Laser “Surelite I-10”
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Surelite I-10 Laser
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Electrical Interconnection for Ionization Laser System

Periscope Laser/Optical Table Box

ioLaser Rack

PCU

208VAC, 1-PH, 10A

DAQ, Interlock, & SYS Interface

208VAC, 1-PH, 10A

Laser G
N

D

Detector GND

120VAC

UV Light Pulse

A
B

C

D

E

Abbreviations used
PCU = Power/Cooling Unit
MDB = Motor Drive Box
EIB = Encoder Interface Box
LIC = Laser Instrumentation Control box
LILV = Laser Instrumentation Low Voltage chassis
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