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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF TEXAS
HOUSTON DIVISION

PEI-HRENG HOR, 8
8
Plaintiff, 8
8
V. 8 CIVIL ACTION NO. 4:08-cv-3584
8
CHING-WU “PAUL” CHU, 3]
8
Defendant. 8

MEMORANDUM AND ORDER
ENTERING FINDINGS OF FACT AND CONCLUSIONS OF LAW

During a period of several months spanrtimg end of 1986 and the beginning of 1987, a
group of scientists that inglled Plaintiff Pei-Hreng Horntervenor Ruling Meng, and
Defendant Ching-Wu “Paul” Chu, working pramly in the High Pressure Low Temperature
(“HPLT") laboratory at the University of Hoten, made several pathmarking advances in
superconductivity. Two patenissued a result. On this muelti, parties agree. More than two
decades later, however, littleselis especially clear.

The HPLT lab was run by Dr. Chu and it employed Dr. Hor and Ms. Meng. The patents-
in-suit here, U.S. Patent No. 7,056,866 (the&s68atent”) and U.S. Patent No. 7,709,418 (the
“418 Patent”), named Dr. Chu as the soleedntor when they issued in 2006 and 2010,
respectively.  Believing themselves co-inventors, Dr. Hor (“Plaintiff’) and Ms. Meng
(“Intervenor”) brought suit in 2008 for correati@f inventorship under 35 U.S.C. 8§ 256.

The Court held an eight-day bench triaDamuary 2014. Post-trial, it invited the parties
to submit proposed findings of faahd conclusions of law and bwief whether Plaintiff's and
Intervenor’'s claims are barred by the doariof equitable estoppel Having considered

testimony and evidence presented at trialwa#l as all subsequent submissions, the Court
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concludes that Plaintiff and Intemor have failed to meet tihhdaurden of showing inventorship
by clear and convincing evidence. Becauseetidks in Defendant’s favor on the merits, the
Court declines to reach hisggament for equitable estoppel.

l. PROCEDURAL BACKGROUND

Dr. Pe-Hreng Hor filed suit against Dr. Ching-Wu “Paul” Chu in December 2008,
alleging that Dr. Chu had improperly failed to nabre Hor as a co-invent on the ‘866 Patent.
(SeeDoc. No. 1.) He asked that the Court, pursuwarthe authority granted to it by 35 U.S.C. §
256, to order the Director of the United StateteRaand Trademark Office (“PTQO”) to issue a
certificate correcting the pates named inventors. See id. After successflly moving to
intervene in February 2010, Msleng asked in her first Complaim Intervention for the same
relief. SeeDoc. No. 37.)

The ‘418 patent issued in May 2010, promgtboth Plaintiff and Intervenor to amend
their complaints. eeDoc. Nos. 43, 56.) Months of motis practice followed, ultimately
resulting in a January 2011 Memorandum anded®rfrom this Court granting Defendant’s
Motion to Dismiss or in the Alternative f@ummary Judgment Updntervenor Meng’s and
Plaintiff Hor's Unclean Hand Defenses. With respeclaches, the Court held that “the laches
period of delay may begin when a plaintiff knewshould have known that the defendant filed a
patent application covering hisleged inventive contributions dnfailed to name him as an
inventor, regardless of whethsuch notice occurred prior to the patent’s issuanciel” af 21.)
Believing that both Hor and Merighew or should have knowrbaut their claims by the early
1990s, if not sooner, the Court applied the presiommf laches triggered by a delay of greater
than six years. Id. at 24.) Without an adequate justition for that delay, and because “its

ability to judge the facts has been significantly undermined bpdksage of more than twenty



years,” the Court held that presumption cbuiot be overcome anthat Plaintiffs and
Intervenor’s claims werthus barred by lachesSéeDoc. No. 105-1 at 28.) The Court also held
that, “although not raised by ChugtlCourt is convincethat, in addition tdaches, the doctrine
of equitable estoppel appliesbar Hor's and Meng'’s claims of inventorshipld.@t 31.)

The Federal Circuit affirmed in part, revedsin part, vacated in part, and remand8de
Hor v. Chy 699 F.3d 1331 (Fed. Cir. 2012). With regpeclaches, the court “h[e]ld that the
laches period for a 8§ 256 correction of inventorship claim begins to run when the omitted
inventor knew or should have known of the @ste of the patent, regardless of whether the
omitted inventor knew or should have known tbe omitted inventorship while the patent
application was pending before the PTOd. at 1336-37 (internal quotation marks omitted).
Because Dr. Hor and Ms. Mengolight their claims within siyears of the issuance of the
patents-in-suit, no presumption applied, and the judgment in favor of Dr. Chu based on his laches
defense was in error. As for equitable estopihel,court of appeals concluded that it was legal
error tosua spontgrant summary judgment ahat basis, at least without affording Plaintiff and
Intervenor some notice, and thus vadateat portion of tts Court’s orderSee idat 1837-38.

On remand, Defendant moved for summiygment based on equitable estoppel, and
partial summary judgment on the basis that Bfaiand Intervenor lacked corroboration. (Doc.
Nos. 141, 142.) The Court held a hearinglse motions, which it denied orallySgeMinute
Entry for 12/11/2013.) The Courasoned that it would benefibfn the more complete record
that a trial would produce and that Defendaould be free to re-press his equitable estoppel
argument in post-trial briefing.

The Court held a bench tried January 2014. The Court thentered an order for post-

trial briefing, allowing the parteeto submit proposed findings @fdt and conclusions of law, as



well as briefing on whether equitie estoppel should bar Plafifis and Intervenor’s claims.
This order follows.
. FINDINGS OF FACT?

A. The Inventorship Period Begins

The discoveries that ultimately led toethtwo patents-in-suit took place between
November 1986 and March 1987 (“the InventgrsReriod”). On howthe parties found
themselves in the HPLT lab in November 1986] an how the Inventorship Period began, there
is general agreement.

Dr. Chu supervised the HPLT laboratory. Was, during the relevant period, the group
leader and Principal Investigator of the physesearch group. Dr. Hor came to the HPLT lab
as a graduate student in 1981 or 1982. (Dax. N84 at 74.) Dr. Chu served as Dr. Hor's
dissertation advisor.ld. at 73)

Ms. Meng, a material scientistame to the lab in 1984, hagi already worked for some
twenty years as a research assistant in CHiaa.Trial Ex. 18.) DrChu visited Ms. Meng’s lab
at China’s Academy of Science in 1979 and wtiely invited Ms. Meng to join him in the
United States as a visiting scholafDoc. No. 189 at 385.) She arrived in the United States
later that year, becomingne of the first Chinese scholarsuisit the United States. (Doc. No.

189 at 36.)

! Any findings of fact that are more properly chrsions of law are so deemed. Any conclusions
of law that are more properly findings of fact are so deemed.

% It has been unavoidable in this case thatGbert has had to grapple with the science that
underlies the patents-in-suit. Tisience is complicated. Tharksgely to the asstance of the
parties, the Court has gained enough knowledbeut superconductors to compose these
Findings. But, the Court does wish to acknowledgé sbhme of its explanations of the scientific
concepts at issue may seem inadequate to poaetrs in the field. On a related note, the Court
apologizes for the startling numberaifbreviations it uses herein.
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When Ms. Meng arrived, Dr. Chu’s lab did not yeve material syhesis capabilities.
(Doc. No. 189 at 36.) She spent the next twos/eatablishing them. (Doc. No. 189 at 37-38.)
Ms. Meng spent some of 1981 in Germany and all of 1982-1984 in China, but she continued
collaborating with Dr. Chu. (DodNo. 185 at 208-09, Doc. No. 1894i.) She returned to the
United States in 1984 at Dr. Chu'vitation. (Doc. No. 185 at 209.)

From November 1986 until March 1987, Ya Qi Wang served as a Visiting Scholar from
China and worked in the HPLT lab. (Doc. No. 185 at 52, 215.) Like Ms. Meng, Dr. Wang’s
background was in material science. (Déjpms of Y.Q. Wang (“Wang Dep.”) at 21.)

Superconductivity is a phenonman characterized by zero elecal resistance and the
exclusion of the interior magnetic field, whichksown as the Meissnéiffect. (Doc. No. 184
at 97, 106-07.) A compound must display both zdeatrical resistance and the Meissner effect
in order to be clasiéd as a superconductdr. (Id. at 106.) The HPLT lab focused on
researching materials that would become srgreducting at relatively high temperaturekd. ét
75-77.) Superconductors with temperatures higfen the boiling point of liquid nitrogen were
considered especially important because liguicbgen is particularly available for industrial
use. [d. at 105-106.)

The lab was characterized by lohngurs, seven days a weekd.(@at 78.) Those working
in the lab would speak to each other in Chinedd.) (Ultimately, the group was just as much
family as it was workplace.ld.) Dr. Chu served as a mentamd role model for Dr. Hor and
Ms. Meng. [(d. at 80-81.) Dr. Hor characteriz&t. Chu as a “father figure.”Id. at 81.) For

her part, Ms. Meng considered Dr. Chu oné@f best friends. (Doc. No. 186 at 73.)

% All temperatures referred to herein are niees on the Kelvin (“K”) scale. Because the
Kelvin scale begins at absolute zero, or about *-4@hrenheit, even the “high” temperatures
discussed herein are extremelwlo(Doc. No. 184 at 99.)
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Dr. Chu took a temporary position in Wasgjion, D.C. as Programirector for Solid
State Physics at the National Science FounddtidSF”), beginning in September 1986. (Doc.
No. 186 at 123.) Though the NSF position was full-{ibe Chu returned regularly to continue
his work in the HPLT lab. (DodNo. 192 at 33.) In October. Chu asked that Dr. Hor be
appointed Alternate Principahvestigator (“API”) for the HPLTab. (Pl. Trial Ex. 100.) Dr.
Hor accepted the position in December. (PI.[TEa 101.) As API, Dr. Hor oversaw financial
and administrative aspects of the;|®r. Chu remained the leader“tfie scientificpart.” (Doc.
No. 190 at 112-13.)

Once he assumed his position at NSF, Dr. Churdifact continue to return to Houston
almost every weekend and he stayed in faidystant contact withhe lab, speaking most
frequently to Ms. Meng. (Doc. No. 184 at ¥&pc. No. 186 at 24; Doc. No. 190 at 114.) Ms.
Meng testified that she and Dr. €iwould often speak twice daily{Doc. No. 186 at 24-25.) Dr.
Hor and Dr. Chu, in contrast, would spdeags frequently. (Doc. No. 184 at 96.)

On or about November 7, 1986\ls. Meng was alerted by her Chinese Mentor to an
article titled “Possible High TS&uperconductivity in the Ba-La-@0 System,” written by J.G.
Bednorz and K.G. Muller. (Doc. No. 185 at 223;cDblo. 189 at 44; Doc. No. 190 at 6.) Ms.
Meng sent a student to the libraryobtain a copy ancead the artid that evemg. (Doc. No.
189 at 44.) The article described a compounidsisting of Barium, Lanthanum, Copper, and
Oxygen (“LBCQO”) that exhibited superconducting doaeristics at a tempaure near 30 K.
The authors prepared their sample using @rempitation method, whitinvolved mixing the

compound in a water-based solution beforetihgat. (Doc. No. 189 at 46-47.) Meng left a

* Dr. Hor puts the date at November 1&e¢Doc. No. 184 at 113.)
6



copy of the article on Dr. Chu’s desk for himreview upon his next sit to Houston from
Washington. (Doc. No. 189 at 44; Doc. No. 185 at 224.)

B. November 1986: The Lab Seeks to Replicate Bednorz & Miller

1. Plaintiff's and Intervenor’s Version

On Saturday, November 8, Ms. Meng and DimuQ@net to discuss tharticle. (Doc. No.
185 at 224.) They agreed to attempt to reprodlveeesults described therein. (Doc. No. 189 at
47.) Ms. Meng was the only material scientisthe HPLT lab and so synthesis duties ordinarily
fell to her. (Doc. Mo. 185 at 88-90.) Because Ms. Meng was not familiar with the
coprecipitation the article described, Ms. Magposed using the solid state reaction method.
(Doc. No. 189 at 48.) Ms. Mergelieved that the coprecipitati method had its shortcomings,
including its cost, the time requdeand the likelihood of failure. Id. at 49.) Dr. Chu, in
contrast, proposed that Mgleng use that very methodd(at 48.) Ultimately, Ms. Meng won
out and came to an agreement with Dr. Chis. Meng would use theolid state reaction
method. [d. at 50.) This decision, on how to replicate Bednorz & Miller, is part of the reason
that Ms. Meng believes her§é& be a co-inventor.

On November 16, Ms. Meng prepared the LBCO compound as described in the Bednorz
& Miller article using thé-5-5 nominal formal. Il.) Though the group obsexd the transition
temperature (J) that the article had dedoed, the scientists did h&now the chemical formula
of the superconducting compound. (Doc. No. 184 119-120.)

2. Dr. Chu’s Response

Dr. Chu offered a different take on the first attempt to re@ithé Bednorz & Muller

result. He asserts that it was his idea andsdatifor Ms. Meng to use the solid state reaction

method. (Doc. No. 192 at 22.) He suggestsithaas Ms. Meng who prefred to use the co-



precipitation method, which she daot previously used.Ild.) Ms. Meng'’s statements during
the Wu interferenc@ are consistent with Chu’s version of ever§gdPl. Trial Ex. 27 at 1-11),
though Ms. Meng has since repudiated/ statements she mattieere. (Doc. No. 1898 at 52-
53.) More generally, Dr. Chdisagreed that using the sebthte reaction method had any
bearing on whether the patents issued, s the standard method for preparing compounds.
(Doc. No. 192 at 21-22.) Thaedhnique was well known in thesfd and had previously been
used in Dr. Chu’s lab(Doc. No. 189 at 109-110.)
C. December 1986: The Research Ramps Up
1. Plaintiff's and Intervenor’s Version
At a Material Research Society meetingDecember, Dr. Chu learned that the 2-1-4
phase of LBCO was the superconducting phase and that the partial substitution of Barium for
Lanthanum was necessary to create a supercomdy®oc. No. 184 at 120-121.) At that same
meeting, Chu met with his former student, Dr.KMWu of the University of Alabama, and
suggested that Dr. Wu catlarate with Dr. Chu’s group.(Doc. No. 185 at 104.)
When, at Dr. Chu’s urging, the group apglsubstantial pressure to the 2-1-4 LBCO
compound, they did indeed observe a record-high(Doc. No. 184 at 122-124.) As a result, on

December 15, Chu submitted an article to the prekigs Physical Review Letters (“PRL”)

> Claims of inventorship o¥BCO 1-2-3 by Dr. Wu prompteihterference proceedings before
the USPTO Board of Patent Appeals and Interfees, which issued decision in 1999. (Pl.
Trial Ex. 75.) Several declarations prepared fat #vent are referred to herein as being made in
the course of the Wu interference.

® Dr. Chu does not join issudtv his colleagues on the evemlsscribed in this paragraph.

" Also on December 15, Dr. Chu wrote a lettecommending Dr. Hor's appointment as a
research associate. Dr. Chatstl that Dr. Hor “contributeslignificantly to the understanding
and creation of high temperature superconductivatyd that the “discovery of world record,
high temperature (>40.2K) superchuetivity” was “largely to [Dr.Hor’s] credit.” (PIl. Trial Ex.
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entitled “Evidence for Superconductivity Above 40k in the [LBCO] Compound System.” (PI.
Trial Ex. 103) When the article was ultimatg@lyblished, on Janua86, 1987, Dr. Hor and Ms.
Meng were listed as co-autispalong with Dr. Chu. Id.)

Because the high pressure result in the LBgSlem had little real-world application, the
group next (also in December) began effortsdplace Barium with smaller Strontium and
Calcium ions. (Doc. No. 184 at 127-131.) The chemical substitution was designed to mimic
physical pressure. (Doc. No. 185 at 105.)e Btrontium substitution was found to increase the
T, but calcium led to a deiction. (Doc. No. 184 4t31; Doc. No. 185 at 13B8ge alsdPl. Trial
Ex. 53; PI. Trial Ex. 65.) Much of the work on the Strontium substitution was performed by Dr.
Wu. (Doc. No. 184 at 129-132.)

Dr. Hor asserts that, “[ijn December of 1986 saeentist in the field of superconductivity
would use a magnetic elementhbuas Ytterbium to createigerconducting compounds” as “[i]t
was thought that magnetic elements would notipce a superconductoA scientist would not
substitute magnetic Gadolinium into a qoeand and expect to get a high temperature
superconductor.” (Doc. No. 198 at 9 (citibgc. No. 185 at 108, 112-14 and 173; Doc No. 190
at 142-143).) Dr. Hor and MdJleng also contends that DEhu did not ask Ms. Meng to
substitute Yttrium for Lanthanum in the 214 phase in December 1986. (Doc. No. 185 at 219.)

2. Dr. Chu’s Response

Dr. Chu breaks ranks with his colleagues in significant ways with respect to events of

mid-December and the conception of Yttrium (“Y¥jtterbium, and Lutetium. He asserts that,

in mid-December, he decided to substitutealden atomic elements for Lanthanum in the

102; Doc. No. 190 at 77-78.) Later that moritgr was appointed to serve as a research
associate, a position which ordinarily requiee®hD. (Doc. No. 184 at 125-126; Doc. No. 187
at 87-88.)



Bednorz LBCO. (Doc. No. 192 at 78.) Dr. Caicalendar reflects that, on December 18, he
wrote “complete replacement of loy smaller Y, Yb Lu---", whicthe believes “indicates that he
was anticipating the substitution experiments using all various rare-earth elefné¢bisc’ No.
203 at 9 (quoting and citing Doc. No. 192 at &&e alsdef. Trial Ex. 447A.)

Dr. Chu’'s plan was scuttled by an esngupply cabinet. On December 19, Dr. Chu
wrote on his calendar “No, Y . ..” (Def. Trial E447A.) He says that he had already asked Ms.
Meng to order rare earth oxides and that hedasles if they had any on that day, to which she
replied in the negative(Doc. No. 192 at 73.)

Dr. Chu says that he contemplated udimg 2-1-4 nominal formula for YBCO in the
substitutions. Ifl. at 46.) He believes that his “conceptiwas a definite and permanent idea of
Y.” (Doc. No. 203 at 9 (citing Doc. No. 192 at 120).)

Then, after the high pressure work on LB2Q-4 had been completed (Doc. No. 192 at
70-76, 120), on December 26, Dr. Chu wrote on hisnzidr “Y, Lu have to work fast” and on
January 2, he added “[t]hink akogpatent-Cu-Nb, Zr, V, Ta, W;a-Sc, Y, Yb, Lu; and Ba-Sr,
Ca.” (Def. Trial Ex. 447A.) Dr. Chu says heanted to try Yttrium and Lutetium because their
atoms are smaller than Lanthanum and stibisty smaller atoms would perhaps introduce
chemical pressure.(Doc. No. 192 at 78.) Dr. Chu seledtYb because Heew it was “weakly
magnetic’ and he “was also thinking abothhe magnetic elements for probing the

superconductivity at the time.” (Doc. No. 1927&*-73.) He selected Copper because it was

8 Hor argues that Dr. Chu’s calgiar “did not surface until Dr. Hdiled his grievance with UH
in 2007,” that “[tlhe calendar vBanot produced during the Wu Irfierence or ay of the other
interferences even though it is a document thatild have been helpful to UH’s attorney.”
(Doc. No. 198 at 44.)

® While Chu at first stated durirtgal that he had no recollection, independent of his calendar, of
the conception of the Y substitoti, he later said that he hadt understood and that he ‘recalled
everything.” (Doc. No. 192 at 128-9.)
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“close to a transition metal” and he selecteldeotelements because they had previously been
involved in lower temperatungork. (Doc. No. 192 at 75.)

With respect to his notation, “think about p@#té he says that colleagues Roy Weinstein
and Scott Chafin had asked that he write a patent, prompting Dr. Chu to delay his return to DC
and prepare the patent disclosure that was atéiy filed on January 9. (Doc. No. 192 at 3ée
alsoPl. Trial Ex. 82.)

D. January 1987: A Meeting in the Lab

1. Plaintiff's and Intervends Version of Events

In early January 1987, Dr. Hor initeal a conversation with Dr. Wd,Ms. Meng and Li
Gao, another University of Houst graduate student, about how tiesearch should proceed. In
that meeting, with his periodic table closehaind, Dr. Hor conceived of the idea of replacing
Lanthanum with Yttrium, pursuant to al24 formula. (Doc. No. 184 at 132-3gee alsdoc.

No. 185 at 219-221, 229-30; Doc. No. 186 at 5, 57-38s) Meng suggested that Dr. Wu begin
working on that substitution at the Universaf Alabama because the HPLT lab did not have
Yttrium in stock. Meng believed that Dr. Wawdd obtain Yttrium from NASA once he returned

to Alabama. (Doc. No. 184 at 131-35; Doc. No. 185 at 230-231; Doc. No. 186 at 6.)

At the HPLT lab, it was standard operatimgpcedure for Ms. Meng to order chemicals
and other rare earth oxides. o® No. 186 at 13.) Ms. Meng saymt Dr. Chu did not ask Ms.

Meng to order Yttrium. Ifl. at 7-8.) Ms. Meng says she orel@ Yttrium oxide for the HPLT as

9 How Dr. Wu learned of the Yttrium substitutiontfee topic of some disagreement. At trial,
Dr. Chu testified that he told Dr. Wu of lesnception of the Yttrium substitution in a telephone
call in December 1986. (Doc. Nd90 at 41-43.) His sworn dechtion in the Wu interference
indicated otherwise. (Pl. Thi&x. 63.) There, Dr. Chu expfad that he did not discuss the
Yttrium substitution with Dr. Wu prior to Janya29, 1987, but that Dr. Hor or Ms. Meng likely
informed Dr. Wu of the idea sometime betm December 27, 1986 and January 4, 1987. (PI.
Trial Ex. 63 at 6; Doc. No. 190 at 55-59.)
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soon after the early January meeting as waslgessiut not until January 12, because the school
was on winter break at the time of the meetififoc. No. 184 at 135-137; Doc. No. 186 at 10-
14; PI. Trial Ex. 6; PITrial Ex. 17.)

By substituting Yttrium for Lanthanum, DHor was able to create a YBCO compound
that exhibited supercondtivity above 77 K. %ee, e.g.Doc. No. 184 at 152; PI. Trial Ex. 13.)
Dr. Hor asked Ms. Meng to record formulas émnducting the Yttrium substitution, which she
did on around January 13. (PI. Trial Ex. 8.)

Dr. Chu was not at the meeting with Dr.fiMs. Meng, and Dr. Wu and would not learn
about what had been discussed at that mgetntil speaking to DitHor on January 29. (Doc.
No. 190 at 54.) Dr. Hor did, however, inforBr. Chu of his decision to try a Yttrium
substitution in early January; at that time, @hu did not tell Dr. Hor that he had already
conceived of a Yttrium substitution. (Doc. No. 184 at 137.)

Dr. Chu then prepared a patent disclosumelanuary 9, 1987. (PI. Trial Ex. 82.) Ms.
Meng notes that Chu used therd/dwe” throughout, in order tsignify the group effort. 14.;
Doc. No. 189 at 60-63.) Dr. Chu acknowledgeat tiis. Meng was responsible for helping him
describe the synthesis pess. (Doc. No. 192 25-26ge alsoPl. Trial Ex. 82.) Ms. Meng
asserts that the “method used in preparingcttrapound was critical to the production of the
superconductor.” (Doc. No. 200 a{@ting Doc. No. 192 at 31).)

On or around January 12, Dr. Chu filed aepa application claiming the Yttrium

substitution. (Def. Trial Ex. 401.) DE€hu was listed as the sole inventdd.
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2. Dr. Chu’s Response

a. Y Substitution and Ordering Materials

With respect to the early January meetoggween Dr. Hor, Ms. Meng, Dr. Wu, Li Gao,
and another student, James Ashburn, Dr. Chu na¢Sthere is no pre-2006 evidence that Hor
alonefirst suggested the Y substitution in the Wu meetiig(Doc. No. 203 at 12.) Instead, Dr.
Chu asserts that only Ms. Menray interested and biased parsupports Dr. Hor’s version of
events. (Doc. No. 203 at 12.) The declaradisigned by Dr. Hor and Ms. Meng during the Wu
Interference did not directly assign credd anyone for first conceiving of the Yttrium
substitution. (Doc. No. 185 &6-57, 188; Doc. No. 186 at 57-5&e alsd!l. Trial Exs. 5, 28.)

Dr. Chu argues that the lab records alsotéafully support Dr. Hor’s version of events.
Though Dr. Hor said that he conceived of thiriMm substitution afteCalcium failed to have
the desired effect, the lab nbtwk shows tests involving Calcium much later in January, after
the much-discussed early January meeting, whidtembttle sense if Dr. Hor already knew that
Calcium was not helpful. (Doc. No. 185 at 1381 On the other hand, there are no records of
unsuccessfuCalcium tests prior to the date on whidh Hor asserts thdie conceived of the
Yttrium substitution. Ig. at 136-38.)

With respect to the ordering of materiaislanuary 1987, Dr. Chu asserts that, contrary
to testimony from Dr. Hor and Ms. Meng, bobnsistent with documentary evidence, the
University of Houston was on vacation only udalnuary 2 (Def. Trial Ex. 412 at 7) and the UH
chemical supply room was open as early as Januad/)4which would have been just a few

days after Dr. Hor claimed to have suggedteel Yttrium substitution. Dr. Chu posits that

1 Dr. Hor notes that Dr. Chulied upon the meeting betwe@m. Hor, Ms. Meng, Dr. Wu, and
Mr. Gao as proof that the HPU&b had conceived of YBCO pri¢o Dr. Wu. (Doc. No. 198 at
10 (citing Ex. 25, Ex. 27, Ex. 28).
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“Meng’s order on January 12, 1987, does not diremtlyelate to Hor's leged suggestion of Y

at the Wu meeting, since, ifgent, Meng or her students couldvbaordered a week earlier.”
(Doc. No. 203 at 14.) To the contrary, Dr. Gtantends, the evidence ¢onsistent with his
version of events: he conceived the Yttrium silson on December 18, realized the lab did not
have Y on December 19, and asked Ms. Meng to order Yttrium on January 11, just before his
return to Washington. (Doc. No. 190 at 115-11@r) Chu further adds that, after he completed
the Patent Disclosure on January 9, he askedM#sig whether rare-earth elements had been
ordered and she admitted not having done so. .(Roc190 at 117.) Dr. Chu says that he told
her again to order “soon and quick.” (Doc..N®0 at 117.) Dr. Chu adds that addition rare-
earth oxides were ordered, at his instauttion January 17, becauke was beginning an
investigation into theole of Yttrium and Lathanum on superconductiyit (Doc. No. 192 at 81-
82.)

b. Patent Disclosure

Dr. Chu explains that he prepared a Paastlosure on January 9 and delivered it to his
attorney at Arnold, White & Durkee before retimgnto DC. (Doc. No. 190 at 40-41, 117.) That
disclosure described the “complete or partial substitution of the La-atoms . . . by the smaller
atoms Lu...or Y ...”in addition to describitige complete or partial substitutions of Sr, Ca or
Mg for Ba. (PI. Trial Ex. 82 at 1.) Dr. Chuptes that the formula deribed in the Patent
Disclosure matches the one Wu brought tortditth later, on January 30. (Doc. No. 184 at 150-
51; Doc. No. 185 at 155-56.) The same formula e subject of two papers Dr. Chu wrote in
February. (Def. Trial Exs. 409, 410.)

Arnold, White & Durkee filed U.S. Paté Application No. 07/002,089 (“the ‘089

application”) on January 12. (Def. Trial E401.) That application described Dr. Chu’'s
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conception of the Y substitution faa in the LBCO-214 composition.Id{ at 2.) Dr. Chu notes
that he disclosed 2-1-4 as his nominal formiglaall substitutions. (Def. Trial Ex. 82.) The
University’s new patent attorneys filed a tiaoation in part on Janua27. (Def. Trial Ex.
402.) In that contindan, Dr. Chu again characterized hgifsas the solenventor; the only
material changes included more fully describing ithventions and slightly broadening the range
of chemical compositions covered by the applicatidd.) (

E. Late January 1987: The Group Makes Additional Substitutions

1. Plaintiff's and Intervenor’s Version

The group’s next move was to begin substtyother elements for Lanthanum in order
to find other superconductors. For ingt@non January 29, Dr. Wteported observing
superconductivity at 77 K in a mixed-phasenpound in which Yttrium was substituted for
Lanthanumt? (Doc. No. 184 at 143.)

In reporting this development, Dr. Wu tdlit. Hor that he had accomplished “what we
discussed previously,” referring the early January meeting in Houston. (Pl. Trial Ex. 49 at
808.) Because Dr. Chu was unaware of whatbeh discussed in that meeting, he asked Dr.
Hor to write down the formulas he had discasgéth Dr. Wu. Those formulas included the
Yttrium and Scandium substitutions for Lamiban. Though Ms. Meng tried to duplicate the
result with Yttrium that evening, she was uosessful. (Doc. No. 1:143, 150; 2:138; 3:16-17;
6:105-109; P. Ex. 21 (H-50).) DHor’s formulas were therecorded by Ms. Meng in her lab
notebook. (Doc. No. 1:148-149; PI. Trial Ex. 21 at 942.)

Dr. Wu brought a sample tdouston on January 30. The sample used a 2-1-4 formula.

Dr. Hor tested it to determine that it was a genuine superconductor; the samgbecedded 77

12 Dr. Hor asserts that Dr. Wu did not in faetl Dr. Chu which compound had led to theof
greater than 77 K. (Doc. No. 190 at 103-104.)
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K. (Doc. No. 184 at 150-151; PTrial Ex. 51 at 9-10.) Dr. Wsl sample was a mixed phase
sample, which meant that it had a blackpesgonducting phase, and a green phase as an
insulator. (Doc. No. 184 at 15Doc. No. 190 at 90-91.) ThdPLT lab next endeavored to
isolate the black phas€Doc. No. 184 at 155-156.)

Dr. Chu immediately drafted an articlsubmitted to PRL on February 6, called
“Superconductivity at 93K ira Mixed Phase Y-Ba-Cu-O [("BCO”)] Compound System at
Ambient pressure.” (PI. Trial Ex. 48.) @farticle was published on March 6. Both Hor and
Meng were listed as authorsld.) Dr. Wu was listed as an author as welld.)( Dr. Wu was
listed first among Alabama authors and Bar was listed first among Houston authbts(ld.)

Also on February 6, Dr. Chu filed a continaetiin-part patent application prompted by Dr.
Wu's YBCO sample, as it was important to get an application on file before submitting a
scientific paper.(Doc. No. 186 at 199-209; PI. Trial Ex. 90.)

At the time, the exact chemical compasitiand structure of the YBCO superconductor
were still unknown; the HPLT kalacked the X-Ray diffraatih equipment that would be
necessary to make that determinatigfoc. No. 185 at 8; Doc. No 190 at 87.)

2. Dr. Chu’s Response

Dr. Chu explains that Dr. Wu called him omdary 29 and told him that he had observed
a resistive drop above 77 K, but did not hahe magnetic susceptibility measurements
necessary to confirm it. (Doc. No. 184 at 14Dy Wu agreed to come to Houston the next day
to test for Meissner effect.Id{ at 143.) In conversation witBr. Wu, Dr. Chu learned of the

previous meeting between Dr. Hor, Ms. Mengg ®r. Wu. (Doc. No. 190 at 104-105; Doc. No.

13 The general custom in the field was to lisstithe person who had made the most significant
contribution. (Doc. No. Doc. No. 1&t 82-83, 153; Doc. No. 187 at 19, 83-85.)

16



192 at 83.) Dr. Chu did indeedkaBr. Hor to write down the formlas that had been discussed
at that meetingld.

When Dr. Wu arrived, he tolBr. Chu he wanted to fila patent, but Dr. Chu informed
him that Dr. Chu had already done so, on Janbiary(Doc. No. 192 at 823.) Dr. Chu showed
Dr. Wu the patent and Dr. Wu admitted tf{ihere’s no point to file anything.” 1¢.)

Dr. Chu prepared two manuscripts to be submitted to PRL on January 31. The
manuscripts described YBCO 124 and the presence ofabk and green phases in the
compound. Both manuscripts contained footnotsslasing the January Ratent Application.

Id. Dr. Chu showed both papers to Dr. Hod ans. Meng. (Doc. No. 192 at 88.) Dr. Hor did
not see the footnotes announcing the mag@plication. (@c. No. 185 at 193-194.)

Dr. Chu did indeed file U.S. Patent Application No. 07/012,205 on February 6,
describing the YBCO composition that exhibiteuperconductivity above 77 K. Dr. Chu was
named as the sole inventor. (Def. Trial Ex. 403 he patent ultimately issued as the ‘418
patent. (Def. Trial Ex. 444.)

F. February-March 1987: Searching for the Black Phase

1. Plaintiff's and Intervenor’s Version

Throughout January and February of 1987,dhu and his group continued to reproduce
Dr. Wu's results, endeavoring tentify the exact structure tfie superconducting phase. (Doc.
No. 185 at 8.) Dr. Chu asked .Obavid Mao and, later, Dr. dbert Hazen of Washington'’s
Carnegie Institute to assist, asking Ms. Mendnetp by preparing and selecting samples to be
sent to Carnegie.ld. at 94; Doc. No. 190 at 123As a part of that pcess, Ms. Meng separated

the black phase from the green phase in ordergate a purer black phasample for Dr. Hazen.
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(Doc. No. 189 at 58; Doc. No. 189 at 89-95.) Mkeng says that her work on the black and
green phases is reflected in tB66 patent. (PI. Trial Ex. 13 abl. 8; Doc. No. 189 at 95.)

Tasked with figuring out the chemical cpaosition of YBCO, Dr. Hazen did not receive
a sample from the Houston lab until February PDoc. No. 190 at 126-127.) A week later, Dr.
Hazen informed Dr. Chu of hisgliminary findings as to YBCQO'’s chemical composition. (Doc.
Id. at 128.) On February 28,Dr. Chu informed Ms. Meng #t Dr. Hazen had identified the
superconducting phase as a cubiactire with an atomic ratioof 1-2-3. (Doc. No. 189 at 93;
Doc. No. 185 at 9-10; Hazen Dep. 64-65, 154-136.a notebook, Ms. Meng noted the call and
other possible substitutes fotthium. (Doc. No. 189 at 93; PI. Trial Ex. 35 at H557-H559.)

Ms. Meng spent much of this time pedi working with Chrstopher Kinalidis, who
operated the scanning electron microscope foeldetrical engineeringepartment. (Doc. No.
189 at 7.) Ms. Meng and Mr. Kinalidis workedgether to become more familiar with the
properties of the samples and to improve theilitplio identify phases, which in turn helped
Ms. Meng to produce better samples. (Doc. No. 189 15, 87.)

On March 5, Dr. Hazen offered his preliminargukts as to the crystal structure. (Doc.
No. 6:130-131; Deposition of Gagg Hazen (“Hazen Dep.”) at 76-78.) The crystal structure
was determined to be a square-planar strect (Hazen Dep. at 159-161.) On March 8, 1987,
Dr. Hazen prepared a report on gtaucture and phase for YBCO-123d.(at 84-86; PI. Trial
Ex. 85.) Even with this information, howav it was unknown why the compound functioned as
a high-temperature superconductor. Dr. Hor contirtoevork to find that out. (Doc. No. 185 at

10.)

14 Dr. Chu asserts it was Febry27. (Doc. No. 192 at 92-93.)
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The chemical formula and crystal struetwf the YBCO supeonductor was identified
by the Carnegie Institute’s group led by Dr. Hazen and Dr. M&b.a{ 9-10; Doc. No. 190 at
122-124; Hazen Dep. 20-21, 33, 39-54.)

2. Dr. Chu’s Response

Dr. Chu explains that, in Felmry, he determined that he needed to know the chemical
composition and structure of highh YBCO-214. (Doc. No. 192 at 89hle had determined that
the samples were not pure phase and that thelssimgd intertwined bl&cand green phases, as
well as that the supercondudi phase was not likely to digy the 2-1-4 structureld. at 89-

90.) Chu further knew thatersuperconductivity likely came from the black phase, not the green
phase. I@. at 90.) As Dr. Hor and Mdvleng assert, Dr. Chu enlistehe help of Dr. Mao and
Dr. Hazen. (Doc. No. 190 at 90-91.)

Dr. Chu points out that, while Ms. Meng worked with Mr. Kinalidis to try to determine
the chemical composition of the black phaseyas Dr. Hazen who ultimately figured out the
precise formula for the black phase. (Dbm. 186 at 31, 135.) Dr. Hazen “provided the
chemical composition of the superconducting blacksphas well as the atomic structure of all
elements, except the positiontbe oxygen atoms, based upon fingt sample provided by Chu
before Hor or Meng attempted to make a mofmed sample with more black phase.” (Doc.
No. 203 at 23-24.)

G. March 1987: Rare Earth Experimentation Continues

1. Plaintiff's and Intervenor’s Version

On or about March 11 or 12, Dr. Hor asked Ms. Meng to replace Yttrium in the YBCO-

123 with the magnetic rare-earth element Giadon. (Doc. No. Doc. No. 185 at 11-14, 164-

165; PI. Trial Ex. 37 at 1585-86.) Ms. Meng togatifeed that Dr. Hor asked her to try the
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Gadolinium substitution. (Doc.dN 186 at 83-84.) Jeff Bechtoldsaltestified that Dr. Hor had
discussed with him the Gadolinium experimémtearly 1987. (Deposition of Jeff Bechtold
(“Bechtold Dep.”) at 190-196; 225-26.) The da#inium experiment was conducted on or
around March 15. (Doc. No. 185 at 16-18, 165-16&;H8old Dep. at 66-73, 76-82; PI. Trial Ex.
44; PI. Trial Ex. 93; PI. TriaEx. 110; PI. Trial Ex. 119.) EhGadolinium compound was found
to be a high-temperatureuperconductor with a.Tin the 85-90 K rangesimilar to that of
YBCO.

Surprised by this result, DHor decided to substitute har rare earth elements for
Yttrium in the 123-phase. (Doc. No. 185 atZA) He asked Ms. Meng to complete the
substitutions and ultimately several new supedoetors were discovered. (Doc. No. 185 at 23-
29; Doc. No. 181.) According tavailable lab records, formulagere calculated, and tests were
conducted, for 1-2-3 phase compounds inclgdCerium, Terbium, Neodymium, Erbium,
Dysprosium, Holmium, and Ytterbium. (Doblo. PIl. Trial Ex. 121-125, 127-129.) The lab
notes reflect a host of calculations and folas for magnetic rare earth compounds made
between March 12 and March 16. (PI. Trial Exs. 121-125, 127-129.) The compounds displayed
T ranging from 70 to 95 K. (Doc. No. Doc No. 185 at 30-33, 130-135.)

Once again, Dr. Chu almost immediately submitted a PRL paper, which was ultimately
published on May 4, 1987. (Doc. No. 185 at 338K Trial Ex. 60.) The article was submitted
and received on March 16, immediately after Bor's work on magnetic rare earth substitutions
in YBCO 1-2-3. The article, wbh lists Dr. Hor asts first author andis. Meng as its second,
addresses complete substitution of the magnetic rare earth elements in the 1-2-3ghaske (

article did not discuss partialilsstitution of the magnetic rare earth elements for Yttriuiah) (
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On March 26, Dr. Chu prepared another aomdtion-in-part applideon, within ten days
of the work Dr. Hor claims to have complete(Def. Trial Ex. 404.) The continuation-in-part
added the magnetic rare earth superconduc{@sc. No. 186 at 21@411; PI. Trial Ex. 92.)

2. Dr. Chu’s Response

Dr. Chu asserts that the evidence clearlybdistaes that his partial substitution with the
most magnetic rare-earth element, Gadoliniumate February led to his work the next month
to test other rare-earth elements, discoverieislware reflected in the ‘866 Patent. (Doc. No.
203 at 24.) He explains that dndanuary orders for rare-eaglements demonstrates that he
conceived of using them as substitutes for L@oc. No. 192 at 79-80.) He first ordered
Gadolinium because it was the most magnetic of the rare eaithy. He explained that, on
January 12, he had Ms. Meng order Yttrium dndetium in order to introduce chemical
pressure, and Gadolinium, forpair-breaking experiment.ld at 65, 79-80.) He added that he
had the lab order other igaetic rare earth elemerttsoughout January 1987Id( at 65-66, 79-
80; see alsdPl. Trial Exs. 6, 7, 17; Def. Tridtx. 442 at H1869, H1878-79, H1887.) Dr. Chu
argues that, while it follows logically from the dnDecember conception of Yttrium, Ytterbium,
and Lutetium to want to orderreaearths, it makes no sense Kts. Meng, who claims to have
ordered the rare earths based on what shaddan the Bednorz paper in November, to wait
until January. (Doc. No. 203 at 27 (citing Doc. No. 186 at 37-39).)

Dr. Chu also notes that his conception aftiplly substituting Gadmium for Yttrium in
YBCO was recorded on Februa2®. (Pl. Trial Ex. 37 at H13Xkee alsdDoc. No. 190 at 132-
34; Doc. No. 192 at 96.) Because it was the muagnetic of the rareaeth elements, Dr. Chu
tested a partial substitution Gadolinium for Yttrium in YBCQon February 24. (Doc. No. 192

at 96-97, 134-35.) From there, Dr. Chu figdrthat, because the partial substitution of
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Gadolinium did not suppress superconductivitye thagnetic rare-earths could be completely
substituted for Yttrium in YBCO or Lanthanum in LBCOILd.] Dr. Chu notes that Ms. Meng
recorded as much on February 27 and 28. (Doc. No. 192 at 99-100 (citing PI. Trial Ex. 35 at H
557, H559-60).) Dr. Chu says he formulated @asled complete substitutions of the magnetic
rare earths in March 1987. (Doc. N®O at 46-47; Doc. No. 192 at 113-14.)

Dr. Chu explains that it wdse who directed his lab to iferm pair-breaking experiments
in late February. (Doc. No. 192 #9-82.) He said he made selepartial substutions of rare-
earths and drew conclusions that Dr. Hor diddratv for several more weeks. (Doc. No. 192 at
97,111-12, 134-35ee alsdl. Trial Ex. 37 at H 131; PI. Thi&x. 93 at H1340; PI. Trial Ex. 44
at H431.) Dr. Chu explainthat it was his decision to partially substitute Gadolinium on
February 24 and the subsequent observatiah dhperconductivity wasot compromised that
spurred him to make complete replacements of Y with each magnetic rare-earth element. (Doc.
No. 192 at 97-99, 101, 149.)

Though Dr. Hor has suggested that the tested Gallium, and not Gadolinium, on
February 24, Ms. Meng and Dr. Chu have bathgested otherwise. (Doc. No. 186 at 178-80;
Doc. No. 192 at 97-98.) Documentary evideats® lends support to Dr. Chu’s position. (Pl.
Trial Ex. 37 at H 131; PI. Trial Ex. 44 B#431; PI. Trial Ex. 31 at H1340.)

Meng’s testimony regarding the events Fdbruary 27, when Dr. Chu says that he
instructed the lab to make partial substdns with all magnetic rare-earth elements, was
conflicting at trial and contradied by her prior testimony. (Doblo. 186 at 158; Doc. No. 189
at 163-65jd. at 167-68.)

Once Dr. Chu had learned from Dr. Hazeattthe superconducting black phase boasted

a 1-2-3 formula, Dr. Chu says kecided to perform experimerits confirm his earlier findings
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made during partial substitutions of Gadoliniuifboc. No. 192 at 108-09.) Dr. Chu says that

on March 7, for instance, he tdieEuropium and continued tonsilarly experiment with rare-

earth elements from March 11 to March 1H. &t 114-15.) Chu says that it was he who had the
lab perform the complete substitutions. oD No. 190 at 146-147; Doc. No. 192 at 113-14.)
When all was said and done, the lab had tested Europium, Samarium, Gadolinium (again),
Neodymium, and Erbium.SgeDoc. No. 192 at 113-16; PI. Trial Ex. 47 at H52021; PI. Trial Ex.

37 at H 151-165; PI. Trial Ex. 93 HL274-1279; PI. Trial Ex. at 93.)

As for Dr. Hor's claims that he first imsicted Ms. Meng to undertake the complete
substitution of Gadolinium for Yttrium on Marcll or 12 (Doc. No, 185 at 15-16), Dr. Chu
contends that he had conceived of rare ealdiments as superconductdhree weeks prior.
(Doc. No. 192 at 133-155.)

Dr. Chu disputes that Mr.éghtold can corroborate Dr. Hort$daims to have conceived
the complete substitution of Gadolinium. (Dd. 203 at 35.) He notes that Dr. Hor claimed
that only a complete substitution of Gadolinium Yatrium in YBCO was scientifically correct,
and yet Mr. Bechtold specificallyecalled that Dr. Hor disissed with him only a partial
substitution. (Bechtold Dep. at 178-181, 194-97, 2074 Hor, for his part, could not recall
discussing the Gadolinium substitution with.N8echtold. (Doc. No. 185 at 182-184.)

Once Dr. Chu had completed various complete substitutions of the magnetic rare-earth
elements in YBCO, he drafted and submiteegaper to PRL on March 16. (Doc. No. 190 at
149-153.) Similarly, the ‘866patent, filed on March 26, claimed partial and complete
substitutions of Gadolinium, Neodymiunfamarium, Europium, Dysprosium, Holmium,
Erbium, Thulium, and Ytterbium, as well as Yttrium, Lanthanamd Lutetium. (Doc. No. Ex

13, claim 1.)
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3. Dr. Hor’s Rejoinders

Dr. Hor notes that the lab records reflect akdtions, using a 2-1-4 nominal formula, for
preparation of compounds with a small frao replacement of ttrium with magnetic
Gadolinium on February 22 and March 3. (DNo. 190 at 136-146; PI. Trial Ex. 37 at H131-
141.) But, there is no evidence as to how themmunds were synthesized or even whether they
were actually made or testedd.(at 6:137, 141; PI. Trial Ex. 44.)

The lab records likewise reflect calculations, also using the 2-1-4 nominal formula, for
small-fraction substitutions of magnetic rare earth elements for Lanthanum, but not for Yttrium,
dated between March 3 and 6d. (@t 137-141; PI. Trial Ex. 37 &t 132-142.) Again, there is no
evidence showing synthesis camahs or that the compounds warede or tested. (Doc. No.
190 at 141.)

Dr. Hor notes that the lab records on which Ohu relies to estéibh that he conceived
of the magnetic rare earth line of supercondwscghow continued use of the nominal 2-1-4-
formula, even after Dr. Hazen had informBd. Chu of the 1-2-3 chemical composition of
YBCO on February 27, and that there wouldchbereason to use the 241formula after YBCO-

123 was known. (Doc. No. 190 at 136; Hazen Rd¢4-65; 154-156; PI. Trial Ex. 37 at H131-
141).) He points out that, tthe contrary, Dr. Hor's magtie rare earthpair-breaking
experiments used a 1-2-3 nominal formula. (PIl. Trial Ex. 121-125, 127-128.)

Dr. Hor posits that the formulas on which.OZhu relies did not, as Dr. Chu insists,
involve Gadolinium substitution, but rather substitutions of the non-magnetic element Gallium.
(PIl. Trial Ex. 44 at H455; Bechtold Dep. at 185-186.) In fact, Dr. Hor notes that none of Dr.
Chu’s academic writings has ever claimed credit for coming up with the Gadolinium

substitution. (Doc. No. 190 at 184.)
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Dr. Hor contends that “[tlhe only docuntary evidence of small fraction partial
substitution of magnetic rare earths for Yttriuncantained in formulas which were written by
Y.Q. Wang in one of the lab notebooks.” (Do@.M98 at 27.) In fact, Dr. Hor appears to doubt
whether Dr. Chu ever made any partial substiturare earth compoundg¢Doc. No. 198 at 28.)
Dr. Hor further contends that one of Dr. Chu’slieamwritings confirms that the magnetic rare
earth substitutions were not undertaken untilrdite Hazen had passed along information as to
the chemical formula and structure of YBAER-3. (Doc. No. 198 at 28-29.) Dr. Hor posits
that “[a]ll of Dr. Chu’'s writen accounts of the discoveryf the magnetic rare earth
superconductors are consistent with Dr. Hor’'s conception of rtiagnetic rare-earth
superconductors in Mid-March 1987(PI. Trial Exs. 49, 65- 67.)

Dr. Hor disputes whether, as Dr. Chu testifipartial substitution amagnetic rare-earth
elements in YBCO established the viapiliof the magnetic rare earth elements as
superconductors. (Doc. No. 198 at 29.) Rathegdserts that “without complete replacement of
Yttrium there is always a possibility that some pure higly BCO-123 will be present in the
newly synthesized compound and that it whle responsible for the detection of
superconductivity.” (Bechtold Dep. at 213-217.)

With respect to the March 26 continuation, Dr. Hor emphasizes Dr. Chu’s claims to have
begun pair-breaking experiments using magnedie-earth elements in February and his
contemporaneous discovery of the magnetice raarth superconductors, as well as his
demonstrated ability to quicklyl& patent applications. Withdhin mind, he argues that “it is
unreasonable to infer that Dr. Chu would havéedhover a month from mid-February to March
26, 1987 to file a continuation-irapt patent application thatdluded the magnetic rare-earth

superconductors.” (Doc. No. 198 at 26-citing Doc. No. 185 at 171-72).)
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H. Relevant Post Invention Period Events
1. Meeting with Attorneys

In 1987 or so, Dr. Hor, Dr. Chu, and Ms. Memgt with Mr. Cox, the patent attorney, at
University of Houston. (Doc. &l 185 at 38; Doc. No. 186 at 39Going into that meeting, Dr.
Hor did not yet know that Dr. Chu had alreadydilgatent applications. (Doc. No. 185 at 46.)
Dr. Hor believed that the purpos# the meeting was to work together to draft a patent
application for YBCO-123 and otheare earth supeonductors. Ifl. at 38-39.) As Dr. Hor
recalls the meeting, Mr. Cox ingad as to who had proposect thttrium substitution; Dr. Chu
pointed to Ms. Meng and askedslie recalled that he had called hed told her to try a Yttrium
substitutio> (Id. at 39; Doc. No. 186 at 39-40; Dddo. 190 at 197.) Dr. Hor was taken aback
by the statement; Ms. Meng, unwilling to embarrasstaesitant to anger Dr. Chu, said that she
did not remember. (Doc. No. 186 at 42, 118.) lagely the same reasons, Dr. Hor also said he
did not remember. (Doc. No. 185 at 41, 62, 174.). Gbx then stated that it seemed no one
remembered who first conceived of the Yttriuobstitution; for his part, Dr. Chu said that Dr.
Hor and Ms. Meng were co-inventors and shdagdso recognized. Mr. Cox responded that a
“pair of hands” could not be listed as awentor. (Doc. No. 185 39-43 and 174-77; Doc. No.
186 at 39-42 and 114-120.)

Dr. Chu acknowledges that lasked why everyone could nbé named an inventor on
the ‘866 patent. (Doc. No. 190 498; 186 at 228.) Mr. Cox admittehat he did not take Dr.

Chu’s suggestion seriouslyDoc. No. 186 at 230-231.)

15Dr. Chu argues that, “[c]learly, at the timetbé meeting, Chu still recollected his conception
of Y in mid-December 1986, and through his disesto Meng during the meeting, informed

Hor and Meng that he had conceived Y weekseeftor and Meng jointly suggested Y to Wu.”

(Doc. No. 203 at 11.)
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Unsettled by what had just transpired, Blior left the meeting. (Doc. No. 185 at 43,
176.) Dr. Chu followed him and apologized byitgIDr. Hor that Mr. Cox was “only a lawyer”
and did not “know anything.” I4. at 44.) According to Dr. HoDr. Chu pledged to straighten
things up with Mr. Cox. I¢. at 43-44; Doc. No. 190 at 197-199.) In the end, however, Dr. Chu
did not follow up with Mr. Cox and Dr. Hor did not discuss the matter again with Dr. Chu
“because he trusted him.” (Doc. Nk®8 at 33 (citing Doc. No. 186 at 61-62).)

Ms. Meng later told Mr. Cox that Dr. Hor wahe one who had conceived of the Yttrium
substitution; Mr. Cox responded that Dr. Chu staeceive such recogniticas the public face
of the university and research group and to autlosing its patent.(Doc. No. 186 at 46-50,
101-103.) Contrary to what M#&leng and Dr. Hor appear to behe, Mr. Cox said that he
generally understood how the lab function€boc. No. 186 at 216; Doc. No. 187 at 169.)

2. DuPont License

DuPont licensed the technology associated withthen-existing patent applications in
1988. (Doc. No. 192 at 14.) Dr. Chu agreed tarslthe proceeds of that agreement evenly with
the university and then split his portion wibr. Hor, Ms. Meng, and Dr. Wu, giving about
$137,000 to each. (Doc. No. 185 at 48-49, Doc. No. 190 at 26-27, Doc. No. 192 at 15-16; PI.
Trial Ex. 11; PI. Trial Ex. 73.) Dr. Chu haskaowledged that the payments were made in
recognition of the outsized coriititions made by Dr. Hor, Ms. Meng, and Dr. Wu. (Doc. No.
Doc. No. 190 at 28-29.) Dr. Hor argues that pagments “raise[] an inference that Dr. Hor’s
and Ms. Meng'’s contributions to the ‘816 and ‘4dsents were substaritfa (Doc. No. 198 at

30.)
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3. Wu Interference

As introduced above, claims of inventorsbipYBCO 1-2-3 by DrWu required that the
USPTO Board of Patent Appeals and Interferemgsge a decision in 1999PI. Trial Ex. 75.)

In its decision, the Board recognized that ‘feehnology embraced by the subject matter of the
invention is so new and unpredictable” arekrmed, according to Ms. Meng, to imply that
conception of the invention could not tgiace until actual reduction to practicéd. @t 7-8.)

Dr. Chu filed a declaration claiming to has@nceived of the Yttrium substitution in mid-
December 1986 and to have told Ms. Meng about his idea. (PI. Trial Ex. 63.)

Mr. Cox prepared a declaration on Dr. Hor’'s BEha which he was to state that he and
Ms. Meng had discussed the Yttrium substitutiondanthanum with Dr. Wu. (PI. Trial Ex. 5.)
Dr. Hor notes that his statement was “consistatit his understanding that he was at least a co-
inventor of YBCO-123 and that it was a group &ffo (Doc. No. 198 at 37 (citing Doc. No. 185
at 57).) Dr. Hor was not told that his dectama would be used to pport Dr. Chu’s claim to
sole inventorship. (Doc. No. Doc. N@&7 at 145-146; Doc. No. 185 at 57-58.)

Ms. Meng filed a declaratiorupportive of the University dflouston as to claims by the
University of Alabama, but Mdvieng did not believe that she had conceded her position that she
was a coinventor. (Doc. No. 189 at 105-06; Ddo. 192 at 126-128.) Dr. Hor notes that Ms.
Meng has since recanted on her statemeriteiVu interference(Doc. No. 186 at 56-57.)

As Dr. Hor notes, “it was not critical to UH who conceived of Yttrium substitution as
long as it was not Wu. Dr. Chu’'s defensahe Wu interference focused on showing that Dr.
Wu did not conceive of Yttrium substitutionrdt and that he got the concept of Yttrium

substitution from someone at UH.” (Doc. No. 198 at 35.)
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4. Dr. Chu Writes Recommendations

In 1992, Dr. Chu wrote a recommendation onBor’s behalf, recommending that he be
given promotion and tenure, noting the “[ldad his colleagues working under his direction
discovered the whole series of the so-calle8 compounds [involving rare earth elements] —
the most important HTS compound system to dateboth scientific study and large-current
applications above 77K.” (Pl. Trial Ex. 59.) .B2hu said that he didot lie when giving Dr.
Hor credit. (Doc. No. 190 at 162.)
[I. CONCLUSIONS OF LAW

A. Legal Framework

The parties generally agree as to the law ¢juaerns here. Patents are presumed valid,
35 U.S.C. § 282, and the presumption of validtends to inventorgiy “each patent . . .
receives the presumption that its named moes are the truena only inventors.” Acromed
Corp. v. Sofamor Danek Grp., In&253 F.3d 1371, 1379 (Fed. Cir. 2001) (citirgss V.
Advanced Cardiovascular Sys., Ind06 F.3d 976, 980 (Fed. Cir. 1997)). “[T]o rebut this
presumption, a party challengingtgat validity for omission of amventor must present clear
and convincing evidence that the omitted individaetually invented the claimed invention.”
Id. (citing Environ Prods. v. Furon Cp215 F.3d 1261, 1265 (Fed. Cir. 2000)). In the event that
Plaintiff and/or Intervenor does so, 35 U.S.@25% grants this Court the authority to order the
PTO to add the omitted inventor to the patent-in-sGiee Ethicon, Inc. v. U.S. Surgical Corp.
135 F.3d 1456, 1461 (Fed. Cir. 1998).

1. The Law of Inventorship

“Determining‘inventorship’is nothing more than determining who conceived the subject

matter at issue.’'Sewall v. Walters21 F.3d 411, 415 (Fed. Cir. 1994). Inventorship is a question

of law. Univ. of Pittsburgh of Commonweal8ys. of Higher Educ. v. Hedrick73 F.3d 1290,
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1297 (Fed. Cir. 2009). “Inventorship’ in thiaw of patents ariseffom conception, not
development or reduction to practicePerSeptive Biosystems, Inc.Pharmacia Biotech, Ingc.
225 F.3d 1315, 1324 (Fed. Cir. 2000). That is, “[cEption is the touchshe of inventorship,
the completion of the mental paot invention. . . . It is ‘theformation in the mind of the
inventor, of a definite and peanent idea of the complete aongerative invention, as it is
hereafter to be appd in practice.” Burroughs Wellcome Co. v. Barr Labs., |né0 F.3d 1223,
1227-28 (Fed. Cir. 1994) (quotiriybritech Inc. v. Moncdonal Antibodies, In¢802 F.2d 1367,
1376 (Fed. Cir. 1986)). Consequently,
[T]he test for conception is whether tmweéntor had an idea that was definite and
permanent enough that one skilled in #necould understand the invention; the
inventor must prove his conceptidy corroborating evidence, preferably by
showing a contemporaneous disclosure. idaa is definite and permanent when
the inventor has a specific, settled idea, a particular solution to the problem at
hand, not just a general goal orsearch plan he hopes to pursue.. The
conception analysis necessarily turns oa thventor’'s abilityto describe his
invention with particularity.Until he can do so, he imaot prove possession of the
complete mental picture of the inventioffhese rules ensutbéat patent rights

attach only when an idea is so far deped that the inventor can point to a
definite, particular invention.

Id. at 1228'°
2. Joint Inventorship
With respect to joininventorship, “[a] contribtion to one claim is enough.Falana v.
Kent State Uniy.669 F.3d 1349, 1357 (Fed. Cir. 2012) (internal quotation marks omiesal);
also Gemstar-TV Guide Int'l, Inc. v. Int'l Trade Comn383 F.3d 1352, 1381 (Fed. Cir. 2004).

“A joint invention is the product of collaboratidretween two or more persons working together

18 The Federal Circuit has cautioned that it did nemto “suggest that a bare idea is all that
conception requires.’Burroughs 40 F.3d at 1229-30. Rather, “[t]idea must be definite and
permanent in the sense that it involves a speap@roach to the particular problem at hand. It
must also be sufficiently precise that a skildetisan could carry out the invention without undue
experimentation. And, of cours¢he alleged conception muke supported by corroborating
evidence.” Id. at 1229-30.
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to solve the problem addressed. . . . The nimes need not work physically together or
contemporaneously to be joint inventors; norstmeiach inventor conbute equally or to each
claim of the patent.”Univ. of Pittsburgh of Commonwealth Sys. of Higher Educ. v. Hedk
F.3d 1290, 1297 (Fed. Cir. 2009) (citing 35 U.S.@16 (2006)). Rather, “each person claiming
to be a joint inventor mustave contributed to theonception of the invention.’Acromed Corp.

v. Sofamor Danek Grp., In@253 F.3d 1371, 1379 (Fed. Cir. 2001) (citiFiga Oil & Chem. Co.

v. Ewen 123 F.3d 1466, 1473 (Fed. Cir. 1997)). RBobther way, joint inventorship arises
where “collaboration or concertetfat occurs,” such that “theventors have some open line of
communication during or in temporal proxty to their inventive efforts.” Eli Lilly & Co. v.
Aradigm Corp, 376 F.3d 1352, 1359 (Fed. Cir. 2004).

“The determination of whether a person is atjamentor is fact spcific, and no bright-
line standard will suffice in every caseFina Oil, 123 F.3d at 1473. An alleged co-inventor’s
contribution must not b&nsignificant in quality, when thatontribution is measured against the
dimension of the full invention.”Acromed 253 F.3d at 1379 (internal quotation marks omitted).
Undoubtedly, “[tlhe line betweeactual contributions to caeption and the remaining, more
prosaic contributions to the innve process that daot render the contrilbor a co-inventor is
sometimes a difficult one to draw. Contributions to realizing an invention may not amount to a
contribution to conception if theyerely explain what was ‘then stadf the art’ . . . if they are
too far removed from the real-wortdalization of an invention ...or if they are focused solely

on such realization.’Eli Lilly, 376 F.3d at 1359 (internal citations omitt&d).

" Quoting the District of D.C., the Federakiit has on another ocdas eloquently explained
the concept of joint inventorship:

A joint invention is the product afollaborationof the inventive endeavors of two
or more personsvorking toward the same erahd producing an invention by
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“[A] person is not precluded from being jaint inventor simply because his or her
contribution to a collaborative effort is experimentalFina Oil, 123 F.3d at 1473 (citing
Burroughs 40 F.3d at 1229). That said, “experimerdaducted at the requestan inventor by
another party may inure to the benefit of theeintor for purposes of establishing a reduction to
practice.” Cooper v. Goldfarp154 F.3d 1321, 1331-32 (Fed. Cir. 1998) (citing, &grroughs
40 F.3d at 1230)see also Consol. Aluminum Corp. v. Foseco Int’l ,Likb. 82 C 2792, 1988
WL 391250 (N.D. Ill. Oct. 31, 1988) (“A personhe merely follows the instruction of another
in performing experiments is not an inventordjf'd, 716 F. Supp. 316 (N.D. Ill. 198%ff'd,

910 F.2d 804 (Fed. Cir. 1990). In the field of chemistry, courts have made clear that, “[ijn some
circumstances, the method of making a compowildrequire nothing more than the use of
ordinary skill in the art. Ithose circumstances, the contributadrthat method would simply be

‘the basic exercise of the normal skill expected of one skilled in the art’ and would not normally
be a sufficient contribution to amountda act of joint inventorship.’Falanag 669 F.3d at 1358
(alteration omitted) (quotingina Oil, 123 F.3d at 1473). Of course, the reverse is also true:

“Where the method requires more than the exemisardinary skill . . . the discovery of that

their aggregateefforts. To constitute a joint inveéan, it is necessary that each of
the inventors work on the same subjecttereand make some contribution to the
inventive thought and to the final result.dBaneeds to perform but a part of the
task if an invention emerges from af the steps taken together. It is not
necessary that the entire inventive ogpt should occur to each of the joint
inventors, or that the twshould physically work othe project together. One
may take a step at one time, the other an approach at different times. One may do
more of the experimental work whileettother makes suggestions from time to
time. The fact that each of the inverstgplays a different role and that the
contribution of one may not be as greatlsst of another does not detract from
the fact that the invention is joint if each makes some original contribution,
though partial, to the final solution of the problem.

Kimberly-Clark Corp. v. Procter & Gamble Distrib. Co., In873 F.2d 911, 916-17 (Fed. Cir.
1992) (quotingvionsanto Co. v. Kam269 F. Supp. 818, 824 (D.D.C. 1967)).
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method is as much a contribution to the compd as the discovery tdfie compound itself.”
Falana 669 F.3d at 1358. In shotttjs a “well-known pmciple that conception of a compound
requires knowledge of both the chemical suuetof the compound and an operative method of
making it.” 1d.
3. The Corroboration Requirement

The requirement that one claiming co-inveslop must produce carborating evidence
is important. The corroboration requirementideesses the concern that a party claiming
inventorship might be tempted to describe hisoas in an unjustifiably self-serving manner in
order to obtain a patent or to maintain an existing pateé®ingh v. Brake222 F.3d 1362, 1367
(Fed. Cir. 2000). The alleged co-inventor’sti@mony “cannot, standing alone, rise to the level
of clear and convincing proof.Ethicon, Inc. v. U.S. Surgical Cord35 F.3d 1456, 1461 (Fed.
Cir. 1998) (internal quotation marks omitted). “Thus, an alleged co-inventor must supply
evidence to corroborate his testimonyd. (citing Price v. Symselo88 F.2d 1187, 1194 (Fed.
Cir. 1993)). Courts use a “rulef reason” analysis to detemme “[w]hether the inventor’'s
testimony has been sufficiently corroboratedd. “Under the ‘rule ofreason’ standard for
corroborating evidence . . . the trial court memstisider corroborating ewedice in context, make
necessary credibility determinations, and assign appropriate probative weight to the evidence to
determine whether clear and convincing ewick supports a claiof co-inventorship.” Id. at
1464.

Corroborating evidence can present itself imerous manifestations. “Documentary or
physical evidence that is made contemporaneawugty the inventive process provides the most
reliable proof that the inventor’s testimony Heeen corroborated. . . . Because documentary or

physical evidence is created at the time ofcemtion or reduction to practice, the risk of
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litigation-inspired fabrication or exaggeration is eliminate8andt Tech., Ltd. \Resco Metal &
Plastics Corp. 264 F.3d 1344, 1350-51 (Fed. Cir. 2001) (citigodland Trust v. Flowertree
Nursery, Inc. 148 F.3d 1368, 1373 (Fed.Cir.1998)). “Circumstantial evidence about the
inventive process may also corroborate. . . diAdnally, oral testimony of someone other than
the alleged inventor may corroborateEthicon 135 F.3d at 1461 (internal citations omitted).
“Typically, the ‘testimony of oneo-inventor canndbe used to help carborate the testimony of
another.” Weaver v. HouchiM67 F. App’x 878, 880 (Fed. Cir. 2012) (quotiMgdichem, S.A.
v. Rolabo, S.L437 F.3d 1157, 1171 (Fed. Cir.0B)). The Federal Cirdthas providea list of
factors that can help ti@ourt in evaluating oral simony. Those factors are:

(1) delay between event and trial, (2)emest of witness, (3) contradiction or

impeachment, (4) corroboration, (5) witnesgasiiliarity with details of alleged

prior structure, (6) improbability of pniouse considering state of the art, (7)

impact of the invention on the industand (8) relationship between witness and
alleged prior user.

Juicy Whip, Inc. v. Orange Bang, In292 F.3d 728, 741 (Fed. Cir. 2002). Worthy of emphasis
is the inclusion of “interest of the witness.” Thederal Circuit has explaidehat “[a] review of
the relevant [Supreme Court and Federal @Gyatase law reveals a clear requirement that
[cross-corroboration] by interest parties must be corroladed by documentary testimony.”
Lacks Indus., Inc. v. McKechnie Vehicle Components USA 322.F.3d 1335, 1350 (Fed. Cir.
2003).

B. Ultimate Conclusions

The documentary evidence here is inconeglelsiAnd while the Gurt cannot “conclude
that the witnesses . . . were not crediblelie“tguidance of precedenaution[s] against the
reliance on oral testimony aloneJuicy Whip 292 F.3d at 743. As such, the Court concludes
that “that the evidence of record did not provide clear and convincing evidence necessary” to

warrant correction of inventorship.
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1. Conclusions as to Intervenor

a. Intervenor’'s Contentions

Ms. Meng asserts that she “was responsfblethe operative method of making the
superconducting compounds described in r@$ail through 10 of the ‘866 patent, and
synthesized these compounds (reducing thematctipe) using her methods.” (Doc. No. 200 at
13 (citing 5:69-84).) Meng funer argues that “[c]laims lthrough 15 of the ‘866 patent
describe a ‘method for making a superconductingahaxide™ for which she was responsible.
(Doc. No. 200 at 14 (citing Doc. No. 189 83-90,®5-PI. Trial Exs. 35, 37, 45).) Meng adds
that “[e]very data point used to support therolain the patents came from work done in Meng’s
synthesis lab and is reflectedher laboratory notebooks.”ld( (citing Doc. No. 189 at 64-65).)
As for the ‘418 patent Ms. Mergpntends that she “was respittes for the operative method of
making the compounds described in Claimsrbugh 8 and reducing them to practiceld. @t
15 (citing Doc. No. 189 at 97-100; PI. Trial Ex. 44).)

Ms. Meng contends that conception in thiseceequires actual, not conceptual, reduction
to practice. Id. at 24.) To bolster that assertidvis. Meng points to dinding issued by the
Board of Patent Examiners in th&@u v. Chuinterference indicating that “the technology
embraced by the subject matter of the [sopeductivity inventions] is so new and
unpredictable,” conception of the inventionisdue cannot take placetiirthere has been an
actual reduction to practice — in other words, conception proceed simultaneously with the work
of reduction to practice.” Id. at 21 (citing PI. Trial Ex. 75).)Consequently, Ms. Meng argues
that she is entitled to be a named inventoe liecause she “developed the methods by which the
superconducting compounds described in 866‘and ‘418 patents were synthesizedd. &t

23.) She asserts that heret@lopment of methods, througxtensive experimentation and

35



analysis, required more than theercise of ordinary skill.” 1¢.) She adds that “[w]hen Chu
provided Meng with instructions, theyere only general structions, void of ‘minute details’ or
specific steps to carry out.”ld() Rather, “Meng’s work was, igeneral, left to her independent,
significant expertise as a material scientigd’ In short, she took DChu’s abstract ideas and
brought them to life.
b. Conclusions

Ms. Meng'’s testimony is hopelessly at oddshwthat of Dr. Chu on how it came to be
that they used solid state reaction method, which the evidence suggests was a widely used
technigue. Ms. Meng has not presented enoagtuél evidence for the Court to find that she
suggested the solid state reantmethod. And, even if it coultiake that finding, the evidence
is not clear and convincingneugh for the Court to find thaduggesting that method was
anything beyond that of ordinaskill in the profession. Ms. Mg has not managed to tie what
is written in the lab notebook to her own conttibas, distinct from a general catalog of what
had occurred in the IaB.

2. Conclusions as to Plaintiff

a. Plaintiff's Contentions

Dr. Hor asserts that he was responsibleciamceiving of the ¥rium substitution for
Lanthanum and the substitution of the magnetic-ear¢h elements for Yttrium. (Doc. No. 198
at 42-43.) Dr. Hor relies on the fact that he wasedidirst on all relevargcientific publications;
the lab records detailing the discovery oBGO-123; the lab recosdregarding Dr. Hor's

conception of the magnetic reaearth superconductors in ddMarch 1987; Dr. Chu’s past

8 There were some vague refeces during trial, and allusioria the briefs, to Ms. Meng
claiming credit for certain substitutions as wellit she does not pres#e claims in her post-
trial filing.
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statements crediting Dr. Hor with the diea of YBCO and the magnetic rare-earth
superconductors; and Dr. Chu’s references to fratent” when comomicating with Ms. Meng
(Doc. No. 186 at 21, 71). For corrobooatj Dr. Hor relies upon Ms. Meng’s testimony, lab
records, the scientific papers, and stetements giving credit to Dr. Hor.

As for circumstantial evidence that Dr. Hoelieves corroborate hontributions to the
patents-in-suit, he points to the payments fithilen DuPont proceeds, the timing of the January
1987 Yttrium order, the timing of Dr. Chu’s pateapplication, the timing of Dr. Chu’s writing
his scientific paper on magnetic rare eartpesaonductors; Dr. Hor being listed as the first
author on the relevant papers; dalo records. (Doc. No. 198 at 43.)

b. Conclusions

Dr. Hor has not provided enough corroboratinglernce to meet the clear and convincing
standard. Ms. Meng’s testimony is only mildly peasive, as she is arténested party. The lab
notebooks do not conclusively point one way or akieer, and the authorship order, letters of
recommendation, and DuPont paymenésjast not especially convincing.

Dr. Hor bases his inventorship on his sugga to Dr. Wu in late December 1986 or
early January 1987 that Y be substituted foil,aBCO 214, but he has failed to offer enough
corroborating evidencespecially considering thae relies in large padn Ms. Meng, who is in
interested party and has even, at times, hintatlghe herself conceived of that idea. On the
other side of the ledger, Dr. Chu has brought &rdnhis calendar entrielis patent disclosure,
and some of Ms. Meng'’s past gatents. Dr. Chu’s evidence at the very least places the issue in
equipoise, which requires theonclusion that Plaintiff & not met his burden of proving

inventorship with cleaand convincing evidence.
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As for the complete substitution of rare eagtbments for Yttrium, the evidence as to
what was tested when, and by whom, is so lmiimg that the Court ganot deem it clear and
convincing. That other elements appear to Hasen tested prior to Gadolinium undercuts Dr.
Hor’s suggestion that he conceived of the rar¢hesubstitutions when he tested Gadolinium.
Dr. Chu’s claim to inventorship, and supportipgoof, is at least asredible, which again
requires that the Courbnclude that Plaintiff has not met his burden.

IV.  CONCLUSION

In view of the testimony heard, and tleeidence received, dugntrial, the Court
concludes that neither Plaintifbr Intervenor has carried the Han of showing inventorship to
a clear-and-convincing standard.dgment is therefore renderedfavor of Defendant. A Final
Judgment will follow in a separate documenDefendant’'s Motion for Judgment Based on
Equitable Estoppel (Doc. No. 199) shall be termedadas moot. So too all still-pending Motions
in Limine (Doc. No. 162).

IT IS SO ORDERED.

SIGNED at Houston, Texas, on this the fifth day of August, 2014.

@@CL{,&N

KEITH P. ELLISON
UNITED STATESDISTRICT JUDGE
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