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ASSIGNMENT

LINL Record of Invention Case No. 1L-12327 L engitlad:

LUSE OF BIGDE ARRAYS FOR HIGH-EFFICIENCY LIGHT-ASSISTEDR FRICTION
STIR PROCESSING AND WELDING OF METALS AND METALLIC
ALLOYS - POSSIBLE APPLICATIONTO CERAMICS AND PLASTICS

For good and valuable consideration, the recefpt of which 1s hereby acknowledged, ASSIGNOR{s)

1. Joseph O Farmer 2. Alexander M. Rubenchik
3. Ravmond I, Beach 4. Robert ] Deri
5 Edward I Moses 6. Bassem 3. Fl-Dusher

bereby sells, assagns, ranstors, and convevs fo ASSIGNEE, Lawrenos Livermore National Security, LLCO, & ;*)aiawm‘e
{imited uabsiviv carapany, having a place of bx winess at 7000 East Avenue, Livenmors, CA 94550 and the sucoess
assigns and i legal rmwxen«aﬂu of the ASSIGNEE all of its right, title and interest throughout the word in and to ar
all investions and discoveries found in the shove-listed LUNL Record of Tav ention Case No. and in

N
3

(,,gw
)'./

o3

o

@ .S, Provigional Application Serial Na. 517565753 . filed on
# LS. Patent Application Serial Mo PCTAUS2012/060395 . filed on
& Irdernationat Apphcation Serial No. 14/360,57% , Bled on

and any legal equivaimt thersot in a foreign country, inchuding the right to claim priority, and inand to all Letters Patent o

be obmised for said mveniions and discoveres by the gbove application{s) ot any continuation, division, continuation-in-

part, extensian or subsiiute thereo!, and any reissue, reexaimination or extension of said Letters Patent and all nghis under
i Int

ernational Coy wumoss%i v the Proteciion of Indusirial Property;

ASSIGNOR(S) hereby covenants that no assignment, sale, agroement or encummbrancs has been or will be made or entered
into which wounld conflict with this assignment;

5 that ASSIGNEE will, upon s request, be provided prompily with all § ettm ot facts and
X ,umem,s 1e,.dtmg to said mvention and said Letters Patent and legal equivadents as may be known and accessible o
ASRSIGNOR and will tesuify as to the sayne in any interferance, Btigation, o proveeding celating thereto and will promptly

exegute and deliver i ASSIGHEE or iis legal ropresentative any and all papers, instronents or affidavits required fo apply
tor, obtuin, maintain, lssue or enforce seid apphication, said invendion and said Lotters Patent and said equivalents thereof
which may be necessary or desirabie to carry out the purposes therenf. An aitorney of record is authorized and requested
by the execution of this sssignment o insert inty this assignment the fling date and serial number of said application when
officially known,

e

AN the ASSIGNOR(S] requests the Commssioner of Patents and Tradernarks wo issue said Letters Patent of the Undied

States and any redssue of exiension thersoi to the ASRIGONEE, Lawrence Livenmwore Natfonad Secarity, LLC.

exscnted this Signature of ASSIGNOR()
Date Joseph €. Farmer

axecnted this Sigrature of ASSEONGER((R)
Dat Alexander M, R;bem,}uk
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execsted this

Signature of ARSIGNOR(s)
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executed tins
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Signature of ASSIGNORs)

Date
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Robert 1 Den

Signahue of ASSIGNOHEEY
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Edward . Moses

Signature of ASSIGNOR(R}
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ey S Fl-Dasher
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ASSIGNMENT

LLNL Record of Invention Case No. 1L-12527 , entitled:

USE OF DIODE ARRAYS FOR HIGH-EFFICIENCY LIGHT-ASSISTED FRICTION
STIR PROCESSING AND WELDING OF METALS AND METALLIC
ALLOYS - POSSIBLE APPLICATIONTO CERAMICS AND PLASTICS

For good and valuable consideration, the receipt of which is hereby acknowledged, ASSIGNOR(s)

1. Joseph C. Farmer 2. Alexander M. Rubenchik
3. Raymond J. Beach 4. RobertJ. Deri
5. Edward I. Moses 6. Bassem S. Fl-Dasher

hereby sells, assigns, transfers, and conveys to ASSIGNEE, Lawrence Livermore National Security, LLC, a Delaware
limited liability company, having a place of business at 7000 East Avenue, Livermore, CA 94550 and the successors,
assigns and legal representative of the ASSIGNEE all of its right, title and interest throughout the world in and to any and
all inventions and discoveries found in the above-listed LLNL Record of Invention Case No. and in:

L] U.S. Provisional Application Serial No.  61/565,753 ,filedon 12/01/2011
L] U.S. Patent Application Serial No. PCT/US2012/060395 ,filedon 10/16/2012
L] International Application Serial No. 14/360,570 ,filedon  05/23/2014

and any legal equivalent thereof in a foreign country, including the right to claim priority, and in and to all Letters Patent to
be obtained for said inventions and discoveries by the above application(s) or any continuation, division, continuation-in-
part, extension or substitute thereof, and any reissue, reexamination or extension of said Letters Patent and all rights under
all International Conventions for the Protection of Industrial Property;

ASSIGNOR(S) hereby covenants that no assignment, sale, agreement or encumbrance has been or will be made or entered
into which would conflict with this assignment;

ASSIGNORC(S) further covenants that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts and
documents relating to said invention and said Letters Patent and legal equivalents as may be known and accessible to
ASSIGNOR and will testify as to the same in any interference, litigation, or proceeding relating thereto and will promptly
execute and deliver to ASSIGNEE or its legal representative any and all papers, instruments or affidavits required to apply
for, obtain, maintain, issuc or enforce said application, said invention and said Letters Patent and said equivalents thereof
which may be necessary or desirable to carry out the purposes thereof. An attorney of record is authorized and requested
by the execution of this assignment to insert into this assignment the filing date and serial number of said application when
officially known.

AND the ASSIGNOR(S) requests the Commissioner of Patents and Trademarks to issue said Letters Patent of the United
States and any reissue or extension thereof to the ASSIGNEE, Lawrence Livermore National Security, LLC.

executed this Signature of ASSIGNOR(s)
Date Joseph C. Farmer

executed this Signature of ASSIGNOR(s)
Date Alexander M. Rubenchik
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LLNL Case No.: 1L-12527

executed this

Date

executed this

3 2020

Date

executed this

Date

executed this

Date

Signature of ASSIGNOR(s)

Raymond J. Beach

Signature of ASSIGNOR(s)
Redt 9 Rl

Robert J. Derni

Signature of ASSIGNOR(s)

Edward I. Moses

Signature of ASSIGNOR(s)

Bassem S. El-Dasher
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ASSIGNMENT

LLNL Record of Invention Case No. 1L-12527 , entitled:

USE OF DIODE ARRAYS FOR HIGH-EFFICIENCY LIGHT-ASSISTED FRICTION
STIR PROCESSING AND WELDING OF METALS AND METALLIC
ALLOYS - POSSIBLE APPLICATIONTO CERAMICS AND PLASTICS

For good and valuable consideration, the receipt of which is hereby acknowledged, ASSIGNOR(s)

1. Joseph C. Farmer 2. Alexander M. Rubenchik
3. Raymond J. Beach 4. RobertJ. Deri
5. Edward I. Moses 6. Bassem S. Fl-Dasher

hereby sells, assigns, transfers, and conveys to ASSIGNEE, Lawrence Livermore National Security, LLC, a Delaware
limited liability company, having a place of business at 7000 East Avenue, Livermore, CA 94550 and the successors,
assigns and legal representative of the ASSIGNEE all of its right, title and interest throughout the world in and to any and
all inventions and discoveries found in the above-listed LLNL Record of Invention Case No. and in:

L] U.S. Provisional Application Serial No.  61/565,753 ,filedon 12/01/2011
L] U.S. Patent Application Serial No. PCT/US2012/060395 ,filedon 10/16/2012
L] International Application Serial No. 14/360,570 ,filedon  05/23/2014

and any legal equivalent thereof in a foreign country, including the right to claim priority, and in and to all Letters Patent to
be obtained for said inventions and discoveries by the above application(s) or any continuation, division, continuation-in-
part, extension or substitute thereof, and any reissue, reexamination or extension of said Letters Patent and all rights under
all International Conventions for the Protection of Industrial Property;

ASSIGNOR(S) hereby covenants that no assignment, sale, agreement or encumbrance has been or will be made or entered
into which would conflict with this assignment;

ASSIGNORC(S) further covenants that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts and
documents relating to said invention and said Letters Patent and legal equivalents as may be known and accessible to
ASSIGNOR and will testify as to the same in any interference, litigation, or proceeding relating thereto and will promptly
execute and deliver to ASSIGNEE or its legal representative any and all papers, instruments or affidavits required to apply
for, obtain, maintain, issuc or enforce said application, said invention and said Letters Patent and said equivalents thereof
which may be necessary or desirable to carry out the purposes thereof. An attorney of record is authorized and requested
by the execution of this assignment to insert into this assignment the filing date and serial number of said application when
officially known.

AND the ASSIGNOR(S) requests the Commissioner of Patents and Trademarks to issue said Letters Patent of the United
States and any reissue or extension thereof to the ASSIGNEE, Lawrence Livermore National Security, LLC.

executed this Signature of ASSIGNOR(s)
Date Joseph C. Farmer

executed this Signature of ASSIGNOR(s)
Date Alexander M. Rubenchik
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REEL: 054701 FRAME: 0742



LLNL Case No.: 1L-12527

executed this

Date

executed this

Date

executed this

Date

executed this

Date

Signature of ASSIGNOR(s)

Raymond J. Beach

Signature of ASSIGNOR(s)

Robert J. Derni

Signature 0§ ASSIGNOR(s)

X N
N ey N
S0 Mras

Edward 1. Moses

Signature of ASSIGNOR(s)

Bassem S. El-Dasher
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ASSIGNMENT

LLNL Record of Invention Case No. 1L-12527 , entitled:

USE OF DIODE ARRAYS FOR HIGH-EFFICIENCY LIGHT-ASSISTED FRICTION
STIR PROCESSING AND WELDING OF METALS AND METALLIC
ALLOYS - POSSIBLE APPLICATIONTO CERAMICS AND PLASTICS

For good and valuable consideration, the receipt of which is hereby acknowledged, ASSIGNOR(s)

1. Joseph C. Farmer 2. Alexander M. Rubenchik
3. Raymond J. Beach 4. RobertJ. Deri
5. Edward I. Moses 6. Bassem S. Fl-Dasher

hereby sells, assigns, transfers, and conveys to ASSIGNEE, Lawrence Livermore National Security, LLC, a Delaware
limited liability company, having a place of business at 7000 East Avenue, Livermore, CA 94550 and the successors,
assigns and legal representative of the ASSIGNEE all of its right, title and interest throughout the world in and to any and
all inventions and discoveries found in the above-listed LLNL Record of Invention Case No. and in:

L] U.S. Provisional Application Serial No.  61/565,753 ,filedon 12/01/2011
L] U.S. Patent Application Serial No. PCT/US2012/060395 ,filedon 10/16/2012
L] International Application Serial No. 14/360,570 ,filedon  05/23/2014

and any legal equivalent thereof in a foreign country, including the right to claim priority, and in and to all Letters Patent to
be obtained for said inventions and discoveries by the above application(s) or any continuation, division, continuation-in-
part, extension or substitute thereof, and any reissue, reexamination or extension of said Letters Patent and all rights under
all International Conventions for the Protection of Industrial Property;

ASSIGNOR(S) hereby covenants that no assignment, sale, agreement or encumbrance has been or will be made or entered
into which would conflict with this assignment;

ASSIGNORC(S) further covenants that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts and
documents relating to said invention and said Letters Patent and legal equivalents as may be known and accessible to
ASSIGNOR and will testify as to the same in any interference, litigation, or proceeding relating thereto and will promptly
execute and deliver to ASSIGNEE or its legal representative any and all papers, instruments or affidavits required to apply
for, obtain, maintain, issuc or enforce said application, said invention and said Letters Patent and said equivalents thereof
which may be necessary or desirable to carry out the purposes thereof. An attorney of record is authorized and requested
by the execution of this assignment to insert into this assignment the filing date and serial number of said application when
officially known.

AND the ASSIGNOR(S) requests the Commissioner of Patents and Trademarks to issue said Letters Patent of the United
States and any reissue or extension thereof to the ASSIGNEE, Lawrence Livermore National Security, LLC.

executed this Signature of ASSIGNOR(s)
Date Joseph C. Farmer

executed this Signature of ASSIGNOR(s)
Date Alexander M. Rubenchik
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LLNL Case No.:

executed this

1L-12527

Date

executed this

Date

executed this

Date

executed this

6/3/2020

Date

Signature of ASSIGNOR(s)

Raymond J. Beach

Signature of ASSIGNOR(s)

Robert J. Derni

Signature of ASSIGNOR(s)

Edward I. Moses

Signature of ASSIGNOR(s)

Bassem . El-Dasher
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