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ASSIGNMENT

WHEREAS, BsRARD! SENSALERODRIGURZ, whose office address appears below (hereinafter referred to as ASSIGNOR), is an
employee of the University of Notre Dame du Lac, with an address at 511 Main Building, Notre Dame, Indiana, 46556 {hereinafter referred to
as ASSIGNEE) and has certain obligations to disclose and assign patentable new inventions to ASSIGNEE; and

WHEREAS, ASSIGNOR has mvented a new and useful invention entitied: “Terahertz Wave Amplitude Modulation”, Docket
Number UND 12-011 (hereinafier referred to as the INVENTION) for which n United States Patent Application title “Method and Apparatus
for Terahertz Wave Amplitude Modulation” will be filed on or sbout June 21, 2012 and

WHEREAS, AssiGneE is desirous of acquiring the entire tight, title and interest in and to the INVENTION in the United States and
throughout the world; and

WEHEREAS, ASSIGNOR is willing to assign his cntire right, title, and interest in and to the INVENTION to ASSIGNEE;

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, I, ASSIGNOR, by these presents
do sell, assign and transfer unto said ASSIGNEE, the entire right, title and interest in and to said INVENTION and applications throughout the
United States of America, including any and 2}l United States Letters Patent grasited on any division, continuation, continuation-in-part and
reissue of said application; and the entire right, tite and interest in and to said INVENTION throughout the world, including the right to apply for
patents and inventor certificates in respect thereof and to ¢laim priority pursuant to rights accorded ASSIGNOR under the terms of the Paris
International Convention and all other available international conventions and treaties; and the entire right, title and interest in-and to any and
alt patents, patents of addition, utility models, patents of importation, revalidation patents and inventor certificates which may be granted
throughout the world in tespect of said INVENTION.

ALSO, ASSIGNOR hereby agrees to cxecuic any documents that legally may be required in connection with the filing, prosecution
and maintenance of said application or any other patentapplication(s) or inventor certificate(s) in the United States and in foreign countries for
saiit INVENTION, including additional documents that may be required to affirm the rights of ASSIGNEE in and to said INVENTION, all without
further consideration. ASSIGNOR also agrees; without further considerationn and a1 ASSIGNEE'S expense, to ideniify and communicate to
ASSIGNEE at ASSIGNEE'S request documents and information concerning the INVENTION that are within ASSIGNOR'S possession or control, and
to provide further assaranees and testimony on behalf of ASSIGNEE that Tawfully may be required of ASSIGNOR m respect of the prosecution,
maiiitenance and defense of any patent application or patent encompassed within the terms of this instrument.

ASSIGNOR also agrees, without further consideration and at ASSIGNEE'S expense, 10 transfer the right to sue for past infringement t©
ASSIGNEE and at ASSIGNEE'S request docunients and information concerning the enforcement of the right to sue within ASSIGNOR'S pussession
or control, and to provide further assurances and testimony on behalf’ of ASSIGNEE that lawfully may be requirad of ASSIGNOR in respect of the
right to sug of any paterit encompassed within the terms of this instrument.

ASSIGNOR'S obligations under this instrument shall extend to ASSIGNOR'S heirs. executors, administrators and other legal
representatives.

ASSIGNOR hereby -authorizes and requests the Commissioner of Pateats and Trademarks to issue any and all United States Letiess
Patent referred to above 10 ASSIGNEE of the entire right, title and interest i and to the same, for ASSIGNEE'S sole use and behalf: and for the
use and behalf of ASSIGNEE'S legal representatives and successors, to the full end of the term for which such Letters Patent may be granted, as
fully and entirely as the same would have been held by ASSIGNOR fiad this sssignment and sale not been made.

Berardi SensaleRodriguez N i
228 Stinson-Remick Signature

Notre Dame, IN 46556

o June 20,2012

Date
(Notarization préferred but noi required)
Before me personally appéared said i B ) . _and acknowledges this instrument to be his ther}, free act
and deed this - dy of . R , 2008,
Notary Public
UND Assighment-0911
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ASSIGNMENT

WHEREAS, HuiL (GRACE) XiNG, whose office address appears below (hereinafter referred to a8 ASSIGNOR), 1s an employee of the
University of Notre Dame du Lae, with an address at 511 Main Building, Notre Darme, Indiana, 46556 {hereinafier referred te as ASSIGNEE}
and has certain obligations to disclose and assign patentable new inventions 10 ASSIGNEE; and

WHEREAS. ASSIGNOR has invented a new and useful invention entitled: “Terahertz Wave Amplitude Modulation”, Docke:
Number UND 12-611 (hereinafter referred to as the INVENTION) for which a United States Patent Application titl¢ “Methed and Apparatus
for Terahertz Wave Amplitude Medulation” will be filed on'or about June 21, 2012; and

WHEREAS, ASSIGNEE is désirous of acquiting the entire right, title and wmterest in and to the INVENTION in the United States and
throughout the world; and

WHEREAS, ASSIGNOR is willing to assign his entire right, title; and interest in and 10 the INVENTION t0 -ASSIONEE;

NOW, THEREFORE, for geod and valuable consideration, receipt of which is hereby acknowledged, I, ASSIONOR, by these presents

do sell, assign and transfer unto said ASSIGNEE, the entire right, title and interest in and to said INVENTION and applications throughout the
Tnited States of America, including any and all United States Letters Patent granted on any division, continuation, continuation-in-part and

reissue of said application; and the entire right, tithe and interest it and 16 said NVENTION throughout the world, including the right to apply for
patents and inventot certificates in respect thereof and to claim priority pursuant to rights accorded ASSIGNOR under the terms of the Paris
International Convention and all other available intemational conventions and treatics; and the entire right, title and interest in and to any angd
all patents, patents of addition, utility models, patents of importation, revalidation patents and inventor certificates which may be granted

throughout the world in respect of said INVENTION.

ALSO, ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the filing, prosecution
and mainteriance of said application or any other patent application(s) ot inventor certificate(s) in the United States and in foreign countries for
said INVENTION, including additional decuments that may be required to affirm the rights of ASSIGNEE in and to said INVENTION, all without
further consideration. ASSIGNOR also agrees, without further consideration and at ASSIGNEE'S expense, to identify and communicate to
ASSIGNEE at ASSIGNEE'S request documents and information concerning the INVENTION that are within ASSIGNOR'S possession of control, and
to provide further assurances and testimony on behalf of Assiongs that lawfully may be required of ASSIGNOR in tespect of the prosecution,
maintenance and defense of any patent application or patent encompassed within the terms of this mstrument.

ASSIGNOR alsn agrees, without further consideration and af ASSIGNEE'S expense, (0 transfer the right to sue for past nfringement to
ASSIGNEE and at ASSIGNEE'S request documents and information concermning the énforcement of the right 10 sué within ASSIGNOR'S possession
of control, and to pravide further assurances and testimony on behalt of Assiongs that lawfully may be required of ASSIGNOR i1 respect of the
right to sue of any patent encompassed within the terms of this mstrument.

ASSIGNOR'S obligations under this instrument  shall extend fo ASSIGNOR'S heirs, exccutors, administrators and other legal
represestatives.

ASSIGNOR hereby authorizes and reguests the Commissioner of Patents and Trademarks to 1ssue any and afl United States Letters
Patent referred to above to ASSIGNEE of the entire right, title and interest in and to the same, for ASSIGNEE'S sole use and behalf; and for the
use and behalf of ASSIGNEE'S legal representatives and successors, w0 the full end of the term for which such Letteérs Pateni may be granted, as
fully and entirely as the same would have been held by ASSIGNOR had this assignment and sale not been made.

L SN /’“\;M,é‘

Huili (Grace) Xing

275 Fitzpatrick Hall Signature

Notre Dame, IN 46556

o Juse20,2002_
Date

(Notarization preferred bui nof requiredy

Before me personally appeared said ___
and deed this _____dayof

__and acknowledges this instrument (o be his ther) free act

Notarv. Public

UND Assignment-0811
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ASSIGNMENT

WHEREAS, Rusen YaN, whose office address appears below (he:einafter' referred 1o as ASSIGNOR), is an employee of the
University of Notre Dame du Lac, with an address at 511 Main Building, Note Dame, Indiana, 46556 (hereinafter referred 10 as ASSIGNEE)
and has certain obligations to disclose and assign patentable new inventions to ASSIGNEE; and .

WHEREAS, AssldNOR has invented a new and useful invention entitled; “Terahertz Wave Amplitude Modulation”, Docket
Number UND 12-011 (bereinafter referred to.as the INVENTION) for which a United States Patent Application title “Method and Apparatus
for Tershertz Wave Amplitude Modulation™ will be filed on or about June 21, 2612; and

WHEREAS, ASSIGNEE is desirous of acquiring the entire right, title and interest in and to the INVENTION in the Usited States and
throughout the world; and . : . .

WHEREAS, ASSIGNOR is willing to assign his entire right, title, and interest in and to the INVENTION to ASSIGNEE;,

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, I, ASSIGNOR, by these presents
do sell, assign ang transfer unto said ASSIGNEE, the entire right, titte and interest in‘and 1o said INVENTION angd applications throughout the
United States of America, incloding any and all United States Letters Patent granted on any division, continuation, continuation-in-part and
reissue of said application; and the‘entire right, fitte and interest ig and to s2id NVENTION throughout the world, intluding the right to-apply for
patents dnd inventor certificates in respect thereof and to claim priority pursuant to rights accorded ASSIGNOR under the terms of the Paris
Tntersational Convention and all other available ifiternational conventions and treaties; and the entire right, title and interest in and to any and
all patents, patents of addition, utility models, patents of importation, revalidation patents and inventor certificates which may be granted

. throughaout the world in respect of said INVENTION. : ' -

ALSO, ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the filing, prosecution
and maintenance of said application or any other patent application{s} or inventor certificate(s) in the United States and in foreign countries for
said INVENTION, including additional documents that xay be required to affirm the rights of ASSIGNEE in and to said INVENTION, all without
further consideration. ASSIGNOR also agrees, withowt further consideration and at ASSIGNEE'S expense, to identify and communicateto
ASSIGNEE at ASSIGNEE'S request documents andd infosmation concernitig the INVENTION that are within ASSIGNOR'S possession or control, and
to provide further assurances and testimony on behalf of AsSIGNEE that lawfully may be required of ASSIGNOR In respect of the prosecution,

maintenance and defense of any patent application or patent encompassed within the terms of this instrument. '

ASSIGNOR also agrees, without further consideration and at ASSIGNEE'S expense, 10 ransfer the right to sue for past infringement to
ASSIGNEE. and at ASSIGNEE'S request documents and information coneerning the enforcement of the right to sue within ASSIGNOR'S possession
or control, 8nd fo provide fuxther assurances and tgstimony on belalf of Assrongs that lawfily may be required of ASSIGNOR in respect of the
right to sue of any patert encompassed within the terms of this instrument. :

ASSIGNOR'S cbligations under this instrument shall extend to ASSIGNOR'S heirs, executors, administrators and other legal
. representatives. - . . o

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all United States Letters
 Patent referred to above to ASSIGNEE of the eritire right, title and interest in and to the sarne, for ASSIGNEE'S sole use and behalf; and for the
use and behalf of ASSIGNEE'S legal representatives and successors, to the full end of the term for which sisch Letters Patent may be granted, as
fully and entirely as the same would have been held by ASSIGNOR had this sssignnient and sale not been made. : '

vRusen Yan | ' - QM&V\ ({;VJ

228 Stinson-Remick’ , - :  Sigrature
Notre Dame, IN 46556 . ' . . /i if"‘ 2%
S {1ye [0
' B , V Date i

(Nowarizaiion preferred butnot requived)
Before me personally appeared said . . and acknowledges this instrument to be his (her) free act
and deed this day of : , 2006.

Notary Public

UND Assignment-0811
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ASSIGNMENT

WHEREAS, BrupeEe JENA, whose office address appears below (hereinafter referred to as ASSIGNOR}, is an cmployee of the
University of Notre Dame du Lac, with an address at 511 Main Building, Notre Dame, Indiana, 46556 (hereimafter referred to as ASSIGNEE}
and has certain obligations to disclose and assign patentable new inventions to ASSIGNEE; and

WHEREAS, ASSIGNOR has invented a new and useful invention entitled: “Verahertz Wave Amplitude Modulation”, Docket
Number UND 12-811 (hereinatter referred (o as the INVENTION) for which a United States Patent Application title “Method and Apparatus
for Terahertz Wave Amplitude Modulation™ will be filed on or about June 21, 2012 and

WHEREAS, ASSIGNEE is desirous of acquiring the entire right, title and interest i and 0 the INVENTION in the United States and
throughout the world; and

WHEREAS, ASSIGNOR is willing to assign his entire right, title, and interest in and fo the INVENTION to ASSIGN

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, I, ASSIGNOR, by these presents
do sell, assign and transfer unto said ASSIGNEE, the entire right, title and interest in and to said BNVENTION and applications throughout the
United States of America, including any and all United States Letters Patent granted on any division, contimuation, continuation-in-part and
reissue of said application; and the entire right, title and interest in and to satd INVENTION throughout the world, including the right to apply for
patents and inventor certificates in respect thereof and to claim priority pursuant to rights accorded ASSIGNOR under the terms of the Paris
Tnternational Convention and all other available international conventions and treaties; and the entire right, title and interest in and to any and
all patents, patents of addition, utility models. patents of importation, revalidation patents and inventor certificates which may be granted
throughout the world in respeet of said INVENTION.

ALSO, ASSIGNOR hereby agrees to execute any documents that fegally may be required in connection with the filing, proscoution
and maintenance of said application or any other patént application{s) or inventor certificate(s) in the United States and in foreign countries for
said IMVENTION, including additional documenits that may be required to affirm the rights of ASSIGNEE in and to said INVENTION, all without
further consideration. ASSIGNOR also agrees, without further consideration and at ASSIGNEE'S expense, to identify and communicate to
ASSIGNEE at ASSIGNEE'S request documients.and information concerning the INVENTION that are within ASSIGNOR'S possession or contrel, and
to provide further assurances and testimony on behalf of AsSSIGNER that lawlully may be required of ASSIGNOR in respect of the prosecution,
maintenance and defense of any patent application or patent encompassed within the terms of this instrument.

ASSIGNOR alse agrees, without further consideration and at ASSIGNEE'S expeuse, to iransfer the right to sue for past infringement to
ASSIGNEE and at ASSIGNEE'S request documents and information concerning the enforcement of the right to sue within ASSIGNOR'S possession
or cornitrol, and to provide further assurances and testimeny on behalf of ASSIGNEE that lawfully may be required of ASSIGNOR in respect of the
right to sué of any patent encompassed within the terms of this instrument.

ASSIGNOR's obligations under this instrument shall extend to ASSIGNOR'S heirs, exccutors, administrators and other legal
represcatatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks fo issue any and all United States Letiers
Patent referred to above to Assionge of the entire right, title and interest in and to the same, for ASSIGNEE'S sole use and behalf; and for the
use and behalf of ASSIGNEE'S Jegal representatives and successors, o the full end of the-term for which such Leiters Patent may be granted, as

fully and entirely as the same would have been held by ASSIGNOR had this assignment and sale not been made.

Debdeep Jena

271 Fitzpatrick Hall Signature

Notre Dame, IN 46556

. June 20,2082
Date

(Notarization preferved bu not required)

Before me persorally appeared said | ___ i and acknowledges this instriment 16 be his (her) free act
and deed this  davef 2006

Natary Public

LND Assignment-0811
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ASSIGNMENT

WHEREAS, Lar L, whose office addrass appears below (heseinafler referred 0 a3 ASSIGNOR), is an ewployes of the University of
Notre Deme du Lac, with an address at 511 Main Building, Notre Dams, Indiana, 46556 ¢hersinafter referred 10as ASSIONEE) and has certiin
obligat

ons to disclose and assign patentable new inventions to ASSIGNES; and

WEHEREAS, ASSIGNOR haz invented a new and useful invention entitled: “Teraberts Wave Amplitude Moduintion”, Docket
Mumber UND 12-011 (hereinatier reforred to as the INVENTION) for which a United States Patent Application title “Method and Apparstus
for Terskerts Wave Amplitude Modulation” will be filed on or about Juse 21, 3813, and

WHEREAS, AssiGuzE ts desivous of acquiring the entire right, title and interest in and to the INVENTION in the United States and
Shenughout the world; and

£

WIHEREAS, ASSIGNOR is willing to assign his enttre right, title, and intervest in and to the INVENTION t0 ASSIGNEE;

NOW, THEREFORE, for good and valuable considerstion, reveipt of which is hereby acknowledged, 1, A
do sell, assign and tanefer unto said ASSIGNEE, the entire vight, title and intérest i and to said INVENTION &
Usitd States of Arnerica, including any and all United States Letters Patent granted on any division, ©
retssue of said application; and the entire right, title and fnterestin and to said v
patents and invertor certificates in tespect therenf and to claim priort

ONOR, by these presents

>,

nTION throughout the world, including the dght to apply for
¢ pursuant to rights accorded ASSIGMOR under the torms of the Paris

International Convention and all other avatlable isternational conventions and testies; and the entirs right, title and infarest in and to any and

all patents, patents of addition, wtility models, patents of Bmpertation, revalidatdon patenss and inventor certificates which may be grant
throughout the world inrespect of said INVENTION,

ALSQO, ASSIGNOR hershy agroes 1o execute any documents that legally may be required in connection with the filing, prasecution
and maintonance of said spplicetion of any other patent apphication(s) of inventor certificate(s) in the United States and in foreign countries for
said INVENTION, including additional documents that may be reguired i affirn: the rights of ASSIGNEE in and to said INVENTION, all without
further consideration. ASSIGNOR also agrees, withowt fusther consideration and at ASSIGNEE'S expense, o identify and commumicate fo
ASSIONEE at ASSIGNEE'S request documeants and information concerning the INVENTION that are within ASSIGNOR'S possession ot cantrol, and
to puyvide further assurances and testimony on behalf of ASSIGNEE that lawitlly may be required of ASSIGNOR in respect of the prosecution,
maintenance and defence of any patent apphicstion or pateht encompassed within the terms of this instrument.

ideration and at ASSIGNEE'S expense, to fransfer the right (o sue for past infringamsnt to
information concerning the enforcement of the Aght to sue within ASSIGNOR'S possession
I of ASSIGNEE that Iswfally may be requirad of ASSIGNOR in respect of the

within the terme of this instnumernt,
sed within the ¢ { th %

ASSIGNEE and at ASSIGN
or eonwad, and to pravide &
4
t

rightto sue of any ¥

ASSIGNOR'S obligations undey this ingtrument shall extond to ASSIGNOR'S heirs, executory, admimstators and other legal
representatives.

ASSIGNOR hesehy authorizes and vequests the Commissioner of Patents and Traderarks to issue any and all United States Letters
Patent refzrved to sbove 1o ASSIGREE of the entire right, title and Interest in and 1o the samg, for ASSIGNEE'S sole use and hehalf; .and for the
use and behalf of Aszionee’s fegal representatives and successors, to the full end of the term for which such Ligiters Patent may be granted, as
fully and entirely as the same would have been held by ASSIGNOR had this assignment and sale not basn made.

]

Lei Lin . %14,4442%»

1054 Fitzpstrick Hall " Signezure
Notre Dawmwe, TN 465586
’ o6 /20 [ >

Date

(Notarization preferred bus not vopyi)

Before me personally arpeared said and acknawledges this instrumeni to be his (her) free act
and deed this day of 2008.

Notary Public

UND Assianimsnt-0911
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