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CLAIMS

What is claimed is:

1. A system comprising:

a first conpector including first contacts and a first optical assembly to transmit
and receive free space optical signals; and

a second connector including second contacts and a second optical assembly to
transmit and receive the free space optical signals, at feast one contact from the first contacts and
at least one contact from the second contacts that aligns with the at least one contact from the
first contacts being made from a self-passivating transition metal that has a property of forming a
non-conductive outer layer when subjected to an adverse environment, the first and second
connectors being configured to be coupled to substantially align and enclose the first and second
optical assemblies, wherein when the first and second connectors are subjected to the adverse
envitonment, a fluid-filled gap is formed between the first optical assembly and the second

optical asscmbly in response to mating the first and second connectors .

2. The system of claim 1, wherein when the first contacts are mated with the second
countacts when subjected to the adverse environment, at least a portion of the non-conductive
outer layer is removed from the at least one contact from the {irst contacts and from the at least
one contact from the second contacts via scraping to form an electrically conductive connection.
3. The systern of claim 2, wherein the self-passivating transition metal is selected
from a group coraprising miobium, tantalum, tilaniom, zirconium, molybdenom, rathenium,

rhodium, paliadivm, hafnium, tungsten, rhenium, osmium, and iridium.

4. The system of claim 1, wherein the first optical assembly and the second optical
assemthly each include at least one free space optical transceiver o transmit and receive the free

space optical signals, an optical housing that encompasses the free space optical fransceiver, the
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optical housing having a top that includes an opening defined therein, and a lens secured in the
opening to allow the free space optical fransceiver to transmit and receive the free space optical

signals.

5 The system of claim 4, wherein the first optical assembly inclodes a first
processor communicatively connected to the at least one free space optical fransceiver of the first
optical assembly and the second optical assembly inclades a second processor cormunicatively
connected to the at least one free space optical transceiver of the second optical assembly, the
first and second processors processing the {ree space optical signals.

6. The system of claim 4, wherein @ gap is defined between the frec space optical

transceiver and the optical housing.

7. The system of claim 6, wherein the gap may be an air gap or may be filled with a

medivm that has a refractive index that closely matches a refractive index of the lens.

8. The system of claim 4, wherein the lens is selected from the group consisting of

sapphire, acrylic, soda Hwe, quartz, and borosilicate.

9. The system of claim 1 further comprising status indicators situated on an outer

portion or an inner portion of the first connector and/or the second connector,

10, A high-bandwidth underwater electrical convector comprising:
a first connector including first contacts having at least one first self-passivating
transition metal contact that forms a non-conductive outer layer when immersed in adverse
environment to transmit power and a first free space optical assembly to transmit and receive

free space optical signals; and



WO 2021/231012 PCT/US2021/027080

a second connector including second contacts having at least one second self-
passivating transition metal contact that forms a non-conduactive outer layer when immersed in
the adverse environment o receive power and a second free space optical assembly to transmit
and receive the free space optical signals, the first and second connectors being configured to be
coupled to substantially align and enclose the first and second free space optical assemblies,

wherein a fluid-filled gap is formed between the first and second free space
optical assemblies in response to fastening the first and second connectors while submerged in
the adverse environment and where the first and second free space optical assemblies transmit

and receive the free space optical siguals.

1. The high-bandwidth nnderwater clectrical connector of claim 10, wherein the first
free space optical assembly and the second free space optical assembly each include at Jeast ope
frec space optical transceiver to transmit and receive the free space optical signals, an optical
housing that encompasses the {ree space optical transceiver, the optical housing having a top that
includes an opening defined therein, and a lens sccured in the opening to allow the free space

optical transceiver to transmif and receive the free space optical signals.

12, The high-bandwidth underwater electrical connector of claim 11, wherein the first
free space optical assembly includes a first processor communicatively connected to the at least
one free space optical transceiver of the first free space optical assembly and the second free
space optical assembly includes a second processor communicatively connected to the at least
one free space optical transceiver of the second free space optical assembly, the first and second

processors processing the data travsmitted between the first and second conneciors.

13, The high-handwidth onderwater electiical connector of claim 11, wherein a gap is
defined between the free space optical transceiver and the optical housing, and wherein the gap
may be an air gap or may be {illed with a medium that has a refractive index that closely matches

arefractive index of the lens.
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14, The high-bandwidth underwater clectrical connector of claim 11, wherein the lens

is selecled from the group cousisting of sapphire, acrylic, soda lime, guartz, and borosilicate.

15, The high-bandwidth underwater electrical connector of claim 10, wherein when
the first connector is mated with the second connector while immersed in the adverse
environment, at least a portion of the non-conductive outer layer is removed from the at least one
{irst self-passivating transition metal contact and frorn the at least ove second self-passivating

transition metal contact via scraping to form an electrically conductive connection.

16.  The high-bandwidth underwater clecirical connector of claim 10 further
comprising status indicators situated on an ouler portion or an inner portion of the first connector

and/or the second connector,

i7.  The high-bandwidth underwater electrical connector of claim 10, wherein the
self-passivating transition metal is selected from a group comprising niobium, tantalum,
{itanium, zirconium, molybdenum, rnithenium, rthodium, palladiom, hafnium, tungsten, thenium,

osmium, and iridiun.

18. A method for transmitting free space optical signals carrying data, the method

comprising:
immersing a first connector and a second connector in an adverse environment,

the first connector comprising first contacts having at least one contact made from a self-
passivating transition metal that forms a non-conductive outer layer when immersed in the
adverse environment and a first free space optical transceiver, the second connector comprising
second contacts having at least one contact made from the self-passivating transition metal that
forms a non-conductive outer layer when immersed in the fluid and a second free space optical

fransceiver; and
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mating the first and second connectors o provide an electrical connection
between the first contacts and the second contacts to conduct power between the first and second
connectors and to form a fluid-filled gap between the first free space optical transceiver and the
second free space optical fransceiver, the first and second free space optical fransceivers
fransmitting and receiving the free space optical siguals through the Thuid-filled gap, wherein the
at least one first self-passivating transition metal contact being aligned with and connected to the

at least one second self-passivating transition metal contact.

19, The method of claim 18, wherein when the first connector is mated with the
second connector while immersed in the adverse environment, at least a portion of the non-
conductive onter layer is removed from the at least one first self-passivating transition metal
contact and from the at least one second self-passivating transition metal contact via scraping o

form an clectrically conductive connection.
20.  The method of claim 1§, wherein the self-passivating transition metal is selected

from a group comprising niobinm, tantalum, titaninm, zirconium, molybdenum, ruthemum,

rhodium, palladium, hafnium, tungsten, rhenium, osmivm, and iridium.
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