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[57] ABSTRACT

A method and optical system for fading-free reception of
optical phase signals having temporally varying
polarization, phase and phase frequency is provided. Two
orthogonally polarized local oscillators light waves of dif-
ferent frequencies are utilized to produce optical interfer-
ence with an unknownpolarization state optical input signal.
Square law detection of the resultant optical interference
yields a composite radio frequency signal which is decoded
into four electronic outputs. These outputs are temporally
differentiated and cross multiplied to produce a single com-
posite output corresponding to the phase rate of the optical
input signal. The total power of the four electronic outputs
is proportional to the input signal power. The present inven-
tion thus maintains constant signal to noise ratios and avoids
the use of internal clippers and limiters.

15 Claims, 8 Drawing Sheets

400. (Y-P 0 M) 999

600 ; 1900 700

HALLIBURTON, Exh. 1011, p. 0001f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HALLIBURTON, Exh. 1011, p. 0002

U.S. Patent Mar.28, 2000 Sheet 1 of 8 6,043,921

Generate X linear Generate Y linear
polarized light polarized light

beam beam

103 105

106 Phase lock X and Y polarized light
beam sources

109 Form Composite Beam from X and Y
beams

112 Receive external signal

115 Form Composite Beam with external
signal

118 Convert optical signal to electrical
signal

121 Decode electrical signal

124 Differentiate and Cross Multiply
Decoded Values

FIG. 1

HALLIBURTON, Exh. 1011, p. 0002f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HALLIBURTON, Exh. 1011, p. 0003

6,043,921Sheet 2 of 8Mar.28, 2000U.S. Patent

666

(NOd-A)°00F (NIdS)‘00S
HALLIBURTON, Exh. 1011, p. 0003f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HALLIBURTON, Exh. 1011, p. 0004

U.S. Patent Mar.28, 2000 Sheet 3 of 8 6,043,921

395 Lo
nh

mM

° oD)

m Oo
oO fry

393
|

|
‘300 

HALLIBURTON, Exh. 1011, p. 0004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HALLIBURTON, Exh. 1011, p. 0005

6,043,921Sheet 4 of 8Mar.28, 2000U.S. Patent

vOl(Ss@0)‘Ler
(S@0)Ger 

T6P

STOCOV

HALLIBURTON, Exh. 1011, p. 0005f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


