Kurt JACOBS

Contact Information

Address: Department of Physics
Umas Boston
100 Morrisey Dr.
Boston, MA 02125

Phone (617) 287-6044

Fax (617) 578-6053
Email kurt.jacdos@umb.edu
Educational History

1995- 1998 Imperial College, London
PHhD, Thearetical Quartum Optics(Supervisor: Prof. Sir Peter Knight)
Thesdstitle: Topicsin Quartum Measirement and Quantum Noise
Supporting Sclolarship: Commaonweatkh

1990- 1994  University of Auckland, New Zealand
MSc (Hons) in Physics, First Class (Supervisor: Prdf. Daniel F. Walls)
Thesdstitle: Force Measuremert via Dark State Cooling
Prizes Fowlds Memaial Prize, Dears Prize, Siechi Waki Prize

BSc, major in Physics
Prizesand Scholarships: Annual Prizein Physics Serior Scholarship

Work History

2006 - University of Massachusetts Boston: Assistart Professor
2005- 2006 Louisiana State University: Postdoctoral Researcler
2003 - 2005  Griffith University: Resach Felow and Sessional Lecturer
2002 - 2003 Artabel SA: Resarchand developmert in Computational Finance
1999-2002 Los Alamos National Laboratory:
Pastdoctoral Resarch Associate and High Peformance Computing Fellow

Teaching Experience

2006 - University of Massachusetts Boston: Sgphomore modernphysics, serior
computation scierce, graduate class in stochagic metods.
2003 - 2005 Griffith University: Sophomore optics, sophomaore electromagnetism,
ard part of a course for gereral majors ertitled Olife, the Universe, and EverythingO
1996 - 1998 Imperial College: Teacling laboratory classesand assistance with tutorials
1993 - 1995 University of Auckland: Supervising and teaching laboratory clases



References for Kurt JACOBS

Dr. Salman Habib

T-8, Thearetical Division

MS B285

Los Alamos National Laboratory
Los Alamos, NM 87545

USA

Ph +1 505 667-5265

Fax +1 505 665-3005
habb@lan.gov

Prof. Howard M. Wiseman
School of Science

Griffith Univerdty
Nathan4111

Australia

Ph +61 7 3875 7271

Fax +61 7 3875 7656
h.wiseman@griffi th.edu.au

Prof. Vlatko Vedral

School of Physicsand Astronomy
Universty of Leads

Leads LS29JT

UK

Ph +44 113 34 33860

Fax +44 113 34 33900
vlatko.vedral@qubit.org

Prof. Bala Sundaram

Dpartmert of Physics

Universty of Massachusetts at Boston
100 Morrissey Blvd.

Boston, MA 02124

USA

Ph + 1617 287 6055

Fax + 1617 287 6053
balasundaran@umb.edu

Dr. Tanmoy Bhattacharya
T-8, Thearetical Division

MS B285

Los Alamos National Laboratory
Los Alamos, NM 87545

USA

Ph +1 505 665-4733

Fax +1 505 665-3005

tarmoy @lan .gov



List of Publications
Eprints

1. Rapd Measiremen of Quantum Systemsusing Feedback Control
J. Combes H. M. Wisemanand K. Jacdss, arXiv:0712.3620

2.  Energy Measirements and Pregration of Caronical Phase Statesin a
Nano-mechanical Resonator
K. Jacobs, A. N. Jordanand E. Irish, arXiv:0707.3803

Articles in Peer Reviewed Journals

47. Ragd-purification protocoals for optical homodyning
A. Chiruvelli ard K. Jacobs
Phys. Rev. A 77, 012102 (2008)

46. Emergen quantum jumpsin anano-electro-mectarical system
K. Jacobs ard P. Lougovski
J. Phys. A: Math. Thear. 40, F987 (2007)

45. Conditions for the Quantum to Classical Transition: Trajecbriesvs. Phase SpaceDistributions
B. D. Greenbaum, K. Jacobs and B. Sundaranm
Phys. Rev. E 76, 036213 (2007)

44. Engineerng Quantum Statesof a Nano-Reonator viaa Simple Auxiliary System
K. Jacaobs
Phys. Rev. Lett. 99, 117203 (2007) (Cover Article, Sept. 14)

43. Feedack Control of Non-linea Quartum Systems a Rule of Thumb
K. Jacobsand A. P. Lund
Phys. Rev. Lett. 99, 020501 (2007)

42. Quartum communication viaa continuously monitoreddual spin chain
K. Shizume, K. Jacabs, D. Burgarth and S. Bose
Phys. Rev. A 75, 062328 (2007)

41. Readabut of solid-state charge qubits using a single-electron pump
C. Hines K. Jacabs, ard J. B. Warg
J. Phys. A: Math. Thear. 40, F609 (2007).

40. Continuous Measurement of the Energy Eigenstatesof a Nano-Mecharnical Resnator
Without a Non-Demadlition Prabe
K. Jacobs, P. Lougovski and M. Blencowe
Phys. Rev. Lett. 98, 147201 (2007)

39. Rapd state-purification protocols for a Cooper pair box
E. J. Griffith, C. D. Hill, J. F. Ralph, H. M. Wiseman, and K. Jacabs,
Phys. Rev. B 75, 014511 (2007)



38.

37.

36.

35.

34.

33.

32.

31

30.

29.

28.

27.

Feedack control for communicaton with non-orthogonal states
K. Jacobs,
Quartum Inf. Comp. 7, 127 (2007)

A Straightforward Introduction to Continuous Quarntum Meaduremert
K. Jacobsand D. A. Steck
Contemporary Physics 47, 279 (2006)

Concatenated beam splitters optical feed-forward and the nonlinearsign gate
K. Jacobs ard J. Dowling
Phys. Rev. A 74, 064304(BR) (2006)

Feedack cooling of atomic mation in cavity QED
D.A. SteckK. Jacdos, H. Mabuchi S. Hakib and T. Bhattacharya,
Phys. Rev. A 74, 012322 (2006)

Ragdd State-Reduction of Quarntum SystemsUsing Feedback Control
J. Combesand K. Jacabs,
Phys. Rev. Lett. 96, 010504 (2006)

A bound on the mutual informaiton, and propertiesof entropy reduction, for quartum

chamels with inefficient measuremerts,
K. Jacobs,
J. Math. Phys. 47, 012102 (2006)

Emergence of Chaosin Quantum SystemsFar from the Classical Limit
S.Hahib, K. Jacobs and K. Shizume,
Phys. Rev. Lett. 96, 010403 (2006)

Simple formula for pooling knowledge about a quarntum system
K. Jacobs,
Phys. Rev. A 72, 044101(BR) (2005)

An Entangled Web of Crime: BellOsThearemasa Short Story
K. Jacobs and H.M. Wiseman,
Am. J. Phys. 73, 932 (2005)

Classical Robustness of Quartum Unravellings
D.J. Atkins, Z. Brady, K.Jacds and H.M.Wiseman
Europhys. Lett. 69, 163 (2005)

Quartum error correction for continuously detected errors with any number
of emror chamels per qubit

C. Ahn, H.M. Wisemanand K. Jacdos,

Phys. Rev. A 70, 024302(BR) (2004)

Quantum Feedack Control of Atomic Motion in an Optical Cavity
D. Steck K. Jacdbs, H. Mabuchi, S. Habib and T. Bhattacharya,
Phys. Rev. Lett. 92, 223004 (2004)



26.

25.

24.

23.

22.

21.

20.

19.

18.

17.

16.

15.

A practical schemefor errar control using feedack
M. Saovar, C. Ahn, K. Jacds, G.J. Milburn,
Phys. Rev. A 69, 052324 (2004)

Feedack Cooling of a Nano-Mechanical Resnator
A. Hopkins, K. Jacobs, S. Habib and K. Schwab,
Phys. Rev. B 68, 235328 (2003)

Effi cient Measuremens, Purification, and Bounds on the Mutual Informaion
K. Jacobs,
Phys. Rev. A 68, 054302(BR) (2003)

Recaorering Classical Dynamicsfrom Coupled Quantum Systemsthrough
Continuous Measiremert

S.Ghosg, P. Alsing, |I. Deusch, T. Bhattacharya, S. Habib and K. Jacdbs,
Phys. Rev. A 67, 052102 (2003)

How to Prgect Qubits Fager Using Quartum Feedback
K. Jacobs,
Phys. Rev. A 67, 030301(R) (2003).

Continuous Quartum Measurement and the Quartum to Classical Trarsition
T. Bhattacharya, S. Habib and K. Jacabs,
Phys. Rev. A 67, 042103 (2003).

How Do Two ObserversPool Their Knowledge About a Quartum System?
K. Jacobs,
Quantum Information Pracessing 1, 73 (2002).

The Delta-Kicked Rotor: Momertum Diffusion and the Quantum-Classical
Boundary

T. Bhattacharya, S. Hahbib, K. Jacdis and K. Shizume,

Phys. Rev. A 65, 032115 (2002).

The Quantum-Classical Transition in Nonlinea Dynamical Systems
S.Hahbib, K. Jacabs, H. Mabuchi, R. Ryne, K. Shizume and B. Sundaram,
Phys. Rev. Lett. 88, 040402 (2002).

Information Trade-Off Relations for Finite Strength Quartum Measiremens
C.A. Fuchsand K. Jacds,
Phys. Rev. A 63, 062305 (2001)

Information, Disturbance, and Hamiltonian Quartum Feedack Control
A.C. Doherty, K. Jacobs ard G. Jungman
Phys. Rev. A 63, 062306 (2001)

Continuous Quartum Measurement and the Emergence of Classical Chacs
T. Bhattacharya, S. Habib and K. Jacabs,
Phys. Rev. Lett. 85, 4852-4855 (2000).



14.

13.

12.

11.

10.

Optimal Implemertation of Non-Local Quartum Gates
J. Eisert, K. Jacdos, P. Pamdopoulos and M.B. Plenio,
Phys. Rev. A 62, 052317 (2000).

Quantum Feedack Control ard Classical Control Theory
A.C. Doherty, S.Hahb, K. Jacdss, H. Mahuchi and SM. Tan,
Phys. Rev. A 62, 012105 (2000).

Feedack Control of Quantum Systemsusing Continuous State Estimation
A.C. Doherty and K. Jacabs,
Phys Rev. A 60, 2700-2710 (1999).

Quartum Noise in the Position Meagsiremert of a Cavity Mirror Undergoing
BrownianMotion

K. Jacobs, |. Tittonen, H.M. Wisemanand S. Schller

Phys Rev. A 60, 538-548 (1999).

A Schemeto Prabe the Decoherernce of a Macroscopic Object
S.Bosg, K. Jacdbs and P.L. Knight,
Phys Rev. A 59, 3204-3210 (1999).

Linea Quantum Trajecbories Applicatonsto Continuous Prgecion Measiremerts
K. Jacobsard P L. Knight,
Phys Rev. A 57, 2301-2310 (1998).

Statistical Inferernce, Distinguishahility of Quartum States and Quartum Entanglemert
V. Vedral, M.B. Plenio, K. Jacobs and P.L. Knight,
Phys Rev. A 56, 4452-4455 (1997).

Premration of non-classical statesin a cavity with amoving mirror
S.Bosg, K. Jacdbs and P.L. Knight,
Phys Rev. A 56, 4175-4186 (1997).

Determining the State of a Single Cavity Mode from Photon Statistics
K. Jacobs, PL. Knight and V. Vedal,
J. of Mod. Optics, 44, 2427-2439 (1997).

A Model for the Production of Regular Fluorescert Light from Coherenrtly
Driven Atoms

K. Jacobs,

J. of Mod. Optics44, 1475-1484 (1997).

Conditional Prdbahilitiesfor a Single Photon ata Bean Splitter
K.Jacds and P.L. Knight,
Phys Rev. A 54, R3738-R3741 (1996).

Force Measuiremert via Dark State Cooling
K. Jacobs, M.J. Cdlet, H.M. Wiseman SM. Tanard D.F. Walls,
Phys. Rev. A 54, 2260-2270 (1996).



Quartum Limited M easiremerts with the Atomic Force Microscope
G.J. Milburn, K. Jacdbs and D.F. Walls,
Phys. Rev. A 50, 5256-5263 (1994).

A QND Meaauremert of Photon Number using Radation Presure
K. Jacobs, P. Tombes, M.J. Callett and D.F. Walls,
Phys. Rev. A 49, 1961-1966, (1994).

Review Articles

4,

A Straightforward Introduction to Continuous Quarntum Meaduremert
K. Jacobs ard D.A. Steck

Contemporary Physics 47, 279 (2006)

(Also appearsabove in Oaticlesin refereedjournalsO)

Applications of Feedack Control in Quarntum Systems

K. Jacaobs

Praceedngs of the 6" Asian Control Confererce, p. 35 (2006)

(Proceedngs article: thus also listed under articlesin confererce proceedngs)

The Emergence of Classical Dynamicsin a Quantum World
T. Bhattacharya, S. Habib and K. Jacabs,
Los Alamos Science 27, 110 (2002).

Quantum Feedack Control: How canwe control quartum systemswithout disturbing them?
S.Hahib, K. Jacobs and H. Mabuchi
Los Alamos Science 27, 126 (2002)

Articles in Conference Proceedings

10.

Ragdd State-Purifi caion in a Superconducting Charge Qubit
E. J. Griffith, C. D. HiII,~J. F. Ralph, K. Jacdbs and H. M. Wiseman,
Praceedngs of Photon O6 (to appear2006)

Applications of Feedack Control in Quarntum Systems

K. Jacobs,

Praceedngs of the 6" Asian Control Confererce, p. 35 (2006)
Eprint: quarnt-ph/0605015

NonlinearQuartum Dynamics

S.Hahbib, T. Bhattacharya, A.C. Doherty, B. Greerbaum, A. Hopkins,

K. Jacobs, H. Mabuchi, K. Schwab, K. Shizume, D. Steck, B. Sundaram,

in Praceedngs of the NATO AdvancedWorkshop

OMvnlinear Dynamics and Fundamertal Interactions, ONATO Science Seriesl I
Mathematcs, Physicsand Chemistry, Vol. 213, F. Khannaetal. (Eds)
(Springer, New York, 2005), p. 43-56.

Chacs and Quantum Mechanics

S.Hahbib, T. Bhattacharya, B. Greerbaum, K. Jacobs, K. Shizume, B. Sundaram,

in "NonlinearAstronomy and Astrophysics. In memory of Herry Kandrup”,

Annals of the New York Academy of SciencesVol. 1045, H. E. Kardrup etal. (Eds)



(Blackwell, Malden, 2005).

General Bound on the Accesible Informaton for Quantum Chamels with
Noisy Measiremerts

K. Jacaobs

Proc. SPIE 5842, 256 (2005)

Limitation on the Accessible Informaton for Quartum Chamels with Ineffi ciert
Measiremernts

K. Jacaobs

Proceedings of The 1st Asia-Pacific Confererce on Quantum Information Science
National Cheng Kung Universty, Tainan, 10-13 Dec 2004 (Published Nov 2005)

Optimal feedback control for rapd preparation of a single qubit
K. Jacaobs
Proc. SPIE 5468, 355 (2004)

Cooling a Nano-Mecharnical Resnator using Feedack Towards Quarntum Behavior
A. Hopkins, K. Jacobs, S. Habib and K. Schwab,

Proceedings of the SPIE International Symposium on Microelectronics, MEMS,

and Nanotechology, 2003 [Proc. SPIE 5276, 173 (2004)]

Quantum and Classical Dynamicsof Atomsin a Magneto-optical Lattice
S.Ghose, PM. Alsing, I.H. Deutsch, P.S. Jessen, D.L. Haycock, T. Bhattacharya,
S.Habiband K. Jacds,

Proceedings of the 7th Experimental Chacs Confererce, 283-294 (2003)

Robust Control in the Quantum Domain
A.C. Doherty, J. Doyle, H. Mabuchi, K. Jacdbs and S. Hahib,
Proceedings of the |EEE Conference on Decision and Control, vol.1, 949-954 (2000)



Top 16 cited articles
(From I SI-SciSearch and 1 SI-Proceedings combined as of 7/13/07)

Citations Article

108 Doherty, Hahib, Jacdis, Mabuchi and Tan, PRA 62, 012105 (2000).

101 Doherty and Jacobs, PRA 60, 2700 (1999).

86 Vedral, Plenio, Jacdis and Knight, PRA 56, 4452 (1997).

83 Eisert, Jacdos, Papadopoulos ard Plenio, PRA 62, 052317 (2000).

66 Bose, Jacdis and Knight, PRA 56, 4175 (1997).

47 Bose, Jacdis and Knight, PRA 59, 3204 (1999).

45 Milburn, Jacobs arnd Walls, PRA 50, 5256 (1994).

41 Jacdbs, Tombesd, Collett and Wallls, PRA 49 1961 (1994).

40 Bhattacharya, Hakib and Jacdbs, PRL 85, 4852 (2000).

38 Hopkins, Jacabs, Hahib, and Schwab, PRB 68, 235328 (2003).

35 Fuchs and Jacdos, PRA 63, 062305 (2001).

34 Jacdbs, Tittonen, Wiseman arnd Schiller, PRA 60, 538 (1999).

31 Doherty, Jacobs, and Jungman PRA 63, 062306 (2001).

21 Steck Jacdds, Mabuchi, and Bhattacharya, Hakib, PRL 92, 223004 (2004).
18 Hahb, Jacdos, Mabuchi, Ryne, Shizume, and Sundaram, PRL 88, 040402 (2002).
17 Jacdos and Knight, PRA 57, 2301 (1998).

Based onthe abovedaamy current h number is 16.

*Note: since much of my research lies in control theory, and conference proceedings are a primary publication
medium for control theorists, it isimportant to include articles in conference proceedings when counting citations
to my work.



Conference Presentations
Plenary and Invited Talks

9. Feedback Control and Quartum Jumps (Invited)
atthe 37-th Winter Colloquium on the Physics of Quantum Electronics (PQE-2007)
Snowbird, Utah, 2 D6 Jan 2007

8. A Continuous Quartum Non-Demoalition Measiremert of the Energy of a
Nano-Mechanical Resonator (Invited)
atthe Sixth Quantum Enabled Science and Techology (QUEST) workshop,
La Fonda Hotel, Sarta Fe, New Mexico, 21-24 August 2006

7. Applicaions of Feedack Control in Quarntum Systems (Plenary)
at The 6th Asian Control Conference
Inna Grand Bali BeachHotel, Sarur, Bali, 18 - 21 Jul 2006

6. Using quantum feedbackto increase informaton about quantum states(Inivited)
atthe ANU-UNSW Quartum Control Workshop
Australian National Universty, 20 Sepgember 2005

5. Rapd State-Reduction of Quantum RegstersUsing Feedback Control (Invited)
atthe Fifth Quantum Enabled Science and Techology (QUEST) workshop,
La Fonda Hotel, Sarta Fe, New Mexico, August 8-12 2005

4,  Limitation on the Accessible Informaion for Quarntum Chamels with Ineffi ciert
Meaguremerts (Invited)
at The 1st Asia-Pecific Conference on Quartum Information Science
National Cheng Kung Universty, Tainan, 10-13 Dec 2004

3. AnlIntroduction to Quartum Error Correcion and Faut Tolerance (Invited)
atthe NTU Workshop on Quartum Information and Computation
National Taiwan Universty, Taipei, 14-15 Dec 2004

2. Cooling aNamo-Mechanical Resonator using Feedack Towards Quartum
Behavior (Invited)
at The SPE International Symposium on Microelectonics MEMS, and
Nanotechnology, Perth, Dec 10-12 2003
with Asa Hopkins, SalmanHakib and Keith Schwab

1. Information and Disturbancein Quantum Feedack Control (Invited)
at The Quartum Information Theary Workshop
of The International Conference on Experimertal Implemertation of
Quantum Computation, Gold Coag, Jan21-25 2001
with A.C. Doherty, C.A. Fuchsand G. Jungman

Further Oral Conference Presentations
13. Rapd state-reduction of guantum systemsusing feecback control

at CLEO/QELS, Long BeachConvertion Certer, Long Beach May 21-26 2006.
with J. Combes



12.

11.

10.

Ragd state-reduction of quartum systemsusing feedback control
atthe American Physical Society March Meeting 2006,
Baltimore Convertiomn Center, Baltimore, March 13-17, 2006
with J. Combes

Complemertarity betweenwork, entanglement and reference frame ahility

atthe Eighth Annual Sauthwed Quartum Information and Techology
Network Workshop, Albugueraque, Feb16-19, 2006.
with J. Vaccarg, F. Anselmi and H. M. Wiseman

Complemertarity betweenextractabde mechanical work, accesible
erntanglemert, and ahlity to actasarefererce frame, under arbitrary
superslection rules

atthe Fifth ERATO Confererce on Quartum Informaion Scierce,

National Museum of Emergng Scienceand Innovation, Tokyo, August 26-30 2005

with J. Vaccarg, F. Anselmi and H. M. Wiseman

General Bound on the Mutual Informaion for Quantum Chamels with noisy

measiremerts
atthe SPIE Intermational Symposium on Fluctuations and Noise,
Austin Marriott, Austin, Texas May 23-26 2005

A bound on the mutual informaion for inefficiert measiremeris
atthe UQ workshop on Mathematical Aspects of Quartum Information
Scierce, University of Queerslard, Brisbane, January 27-28 2005

Optimal feedback control for rapd preparation of a single qubit
atthe SPIE International Symposium on Fluctuations and Noise
GranHotel Costa Melonaras The Carary Islands, May 26-28 2004
Feedack Control of Atomic Motion in anOptical Cavity

atthe secand amual CQCT workshop on guantum computing
Avoca Beach, Australia, Fetruary 17-20 2004.

with D. Steck, S. Habib, H. Mabuchi and T. Bhattacharya

Feedack Cooling of a Nanomectarical Resnator

at The CQCT-Griffi th Workshop on Quartum Measiremert Theory for
Sdid State Devices Griffith University, Australia, Nov 11 2003.

with A. Hopkins, S. Habib and K. Schwab

Meaguremert Strength and Classical Capacity
at The Permeter Institute Quantum Informaton Mi ni-Workshop
The Perimeter Institute, Waterloo, Canada, March 25 2003.

Feedack Control of Atomic Motion in anOptical Cavity

at The Third Annual Sauthweg Quartum Informaion and Tecmology
Network Workshop, Caltech Pasadena, March 3-5 2001.

with S. Habib and H. Mabuchi

Robust Control in the Quantum Domain (preserted by A.C.Doherty)
at The 39th | EEE Confererce on Decision and Control,



Sydney, 12 - 15 Decemkber 2000.
with A.C. Doherty, J. Doyle, H. Mabuchi and S. Hakib

1. AnlInformation Trade-Off for Finite Strength Quantum Measiremerts
at The Secand Annual Sauthweg Quartum Informaion and Technology
Network Workshop, Albugquerque, May 19-21, 2000.
with A.C. Doherty, C.A. Fuchsand G. Jungman

Professional Services

Refereeng for Physical Review Letters Physical Review A, Physical Review E, Journal of
Mathematcal Physics, |EEE Transactions on Automatic Control, Quartum Informaton and
Computation, SIAM Journal on Control and Optimization, Journal of OpticsB, Journal of Physics A,
PhysicaA.



