
39

References

[1] Y. Aharonov, D. Bohm. Phys. Rev. 122, 1649 (1961); reprinted in
Quantum Theory and Measurement, eds. J. A. Wheeler, W. H. Zurek (Princeton
University Press), 1983.

[2] Y. Aharonov, P. G. Bergmann, and J. L. Lebowitz, Phys. Rev. 134, B1410 (1964), reprinted
in Quantum Theory and Measurement, eds. J. A. Wheeler, W. H. Zurek (Princeton Uni-
versity Press), 1983, pp. 680-686.

[3] D. Albert, Y. Aharonov, and S. D’Amato, Phys. Rev. Lett. 54, 5 (1985).

[4] L. Vaidman, Y. Aharonov, D. Albert, Phys. Rev. Lett. 58, 1385 (1987).

[5] Y. Aharonov, L. Vaidman, Phys. Rev. A, 41, (1990), 11.

[6] Y. Aharonov and L. Vaidman, J. Phys. A 24, 2315 (1991).

[7] Y. Aharonov and L. Vaidman, Phys. Lett. A 178, 38 (1993).

[8] Y. Aharonov, L. Davidovich, N. Zagury, Phys. Rev. A48 (1993) 1687.

[9] B Reznik, Y. Aharonov, Phys. Rev. A, 52, p. 2538, (1995).

[10] Y Aharonov, S Massar, S Popescu, J Tollaksen, L Vaidman, Phys Rev Lett, 77, 983, (1996).

[11] Aharonov Y, Botero A, Popescu S, Reznik B, Tollaksen J, PHYS LETT A 301 (3-4): 130-
138 AUG 26 2002; Brooks, M., “They said it couldn’t be done, but now we can see inside
the quantum world” New Scientist, May 10, 2003, pp. 28-31.

[12] Yakir Aharonov and B-G. Englert, , Z. Naturforsch A 56, 16-19, (2001).

[13] Y Aharonov, D Rohrlich, Quantum paradoxes, Weinheim ; Cambridge : Wiley-VCH, 2005.

[14] Aharonov, Y., Botero, A., Phys. Rev. A 72, 052111 (2005).

[15] B.-G Englert, C. Kurtsiefer, H. Weinfurter Phys Rev A, Vol. 63, art. 032303.

[16] A. Beige, B-G. Englert, C. Kurtsiefer, and H. Weinfurter, quant-ph/0101066.

[17] Bell , Physics, 1964.

[18] Bell, John S. (1966): Rev Mod Phys 38: 447-52; reprinted in Bell, John S. (1987):
Speakable and Unspeakable in Quantum mechanics (Cambridge University Press).

[19] Chiao RY, Steinberg AM, PROGRESS IN OPTICS 37: 345-405 1997; Solli DR, McCormick
CF, Chiao RY, et al. Phys Rev Lett 92 (4): Art. No. 043601 JAN 30 2004.

[20] Cirac, I., “Quantum Information Science,” this volume.

[21] F. Englert, S. Massar, R. Parentani, gr-qc/ 9404026 (1994).

[22] M. Gell-Mann and J.B. Hartle, Phys. Rev. D 47, 3345 (1993).

[23] Gross, D., “Major unknowns in fundamental physics,” this volume.



40

[24] Ellis, George, F.R., “Contextual introduction to consciousness and free will from a physics
perspective,” this volume.

[25] S Kochen, E Specker (1967): Journal of Mathematics and Mechanics 17: 59-87.

[26] Leggett, A.J., “Major unknowns in quantum mechanics,” this volume.

[27] M. S. Leifer, R. W. Spekkens, quant-ph/0412179.

[28] M. S. Leifer, R. W. Spekkens, Phys. Rev. Lett. 95, 200405 (2005).

[29] N. David Mermin, Phys. Rev. Lett., 74, p. 831,(1995); R.S. Cohen, et. al. (eds), Potentiality,

Entanglement and passion-at-a-Distance, 149-157,Kluwer, 1997.

[30] N. David Mermin, Rev. Mod. Phys., 65, p. 803,(1993).

[31] L. Vaidman, Phys. Rev. Lett. 70, 3369(1993). in Symposium on the Foundations of Modern

Physics, 3, P.J. Lahti, P. Bush, and P. Mittelstaedt (eds.), pp. 406-417, (World Scien-
tific,Cologne 1993).

[32] Jeff Tollaksen, 2001 PhD thesis, Boston University.

[33] Tollaksen J. “Robust Weak Measurements on Finite Samples,” J. Phys. Conf. Series, vol.
70, (2007), 012015, Editors: H. Brandt, Y. S. Kim, and M. A. Man’ko, quant-ph/0703038.

[34] Y. Aharonov, S. Popescu, J. Tollaksen, “A Re-formulation of Dynamics,” forthcoming.

[35] Aharonov, Y., Popescu, S., Tollaksen, J. Vaidman, L. “Multiple-time states and multiple-
time measurements in quantum mechanics,” vol 79, 052110 (2009).

[36] Aharonov Y., Gruss, E., quant-ph/0507269.

[37] D.M.Greenberger, M.A.Horne and A.Zeilinger, in Bell’s Theorem, Quantum Theory and
Conceptions of the Universe, M.Kafatos, Ed. (Kluwer Academic Publishers, Dordrecht,
The Netherlands, 1989) p.69; see also D.M.Greenberger, M.A.Horne, A.Shimony and
A.Zeilinger, Am.J.Phys. 58, 1131-43 (1990).

[38] Gleason, A., J. Math. Mech., 6 885 (1957).

[39] A Steinberg, Phys. Rev. Lett. 74, 2405(1995).

[40] Resch KJ, Lundeen JS, Steinberg AM Phys Lett A 324 (2-3): 125-131 APR 12 2004.

[41] Lundeen JS, Resch KJ, Steinberg AM Phys Rev A 72 (1): Art. No. 016101 Part A-B JUL
2005; S.E. Ahnert and M.C. Payne, Phys. Rev. A 70, 042102 (2004)

[42] L. Vaidman, Found. Phys., 26, (1996), 895.

[43] J. von Neumann, Mathematical Foundations of Quantum Theory, Princeton, University
Press, New Jersey (1983).

[44] Simon C, Zukowski M, Weinfurter H, Zeilinger A (2000), Phys. Rev. Lett., 85, 1783-1786.

[45] C.R. Stephens, G. ’t Hooft and B.F. Whiting, gr-qc/9310006 (1993).



41

[46] Zeilinger, A., “Quantum randomness, entanglement, and the free will of the experimental-
ist,” this volume.

[47] John Templeton Foundation brochure, 2001.

[48] J. Bub and H.Brown, Phys. Rev. Lett., 56: 2337, 1986.

[49] Bell, Physics, 1964; Bell, John S. (1966): Reviews of Modern Physics 38: 447-52; reprinted
in Bell, John S. (1987): Speakable and Unspeakable in QuantumMechanics (Cambridge;
Cambridge University Press).

[50] Theorem: for every observable A and a normalized state |ψ〉, we have: A|ψ〉 =
〈A〉|ψ〉 + ∆A|ψ⊥〉 for some state |ψ⊥〉 which is orthogonal to |ψ〉. To prove this, we be-
gin with: A|ψ〉 = 〈A〉|ψ〉 + A|ψ〉 − 〈A〉|ψ〉 now, we set: |ψ̃⊥〉 = A|ψ〉 − 〈A〉|ψ〉, so:
〈ψ̃⊥|ψ〉 = (〈ψ|A − 〈ψ|〈A〉)|ψ〉 = 〈ψ|A|ψ〉 − 〈A〉〈ψ|ψ〉 = 0 now we set: |ψ⊥〉 = b|ψ̃⊥〉,
where |ψ⊥〉 is normalized and b real (note that 〈ψ|ψ⊥〉 = 0). so: A|ψ〉 = 〈A〉|ψ〉 + b|ψ⊥〉.
Now we multiply from the left by 〈ψ⊥|, and we get: 〈ψ⊥|A|ψ〉 = b. Now we can see that:
〈ψ|A2|ψ〉 = 〈ψ|A(〈A〉|ψ〉+ b|ψ⊥〉) = 〈ψ|(〈A〉2|ψ〉+ b〈A〉|ψ⊥〉+ bA|ψ⊥〉) = 〈A〉2 + b〈ψ|A|ψ⊥〉

so: 〈A2〉 − 〈A〉2 = b〈ψ|A|ψ⊥〉 = b2 which means that: b =
√
〈A2〉 − 〈A〉2 = ∆A and the

result: A|ψ〉 = 〈A〉|ψ〉 + ∆A|ψ⊥〉 is proved.

[51] Oreshkov, Brun, Phys. Rev. Lett. 95, 110409 (2005).

[52] Y Aharonov, L Vaidman, in “Time in Quantum Mechanics”, ed J Muga, R Sala Mayato
and I Egusquiza; quant-ph/0105101.

[53] Parks AD, Cullin DW, Stoudt DC, Proc. of the Royal Soc. of London Series A, 454 (1979):
2997-3008 NOV 8 1998.

[54] Pryde GJ, O’Brien JL, White AG, Ralph TC, Wiseman HM, Phys. Rev. Lett., 94 (22):
Art. No. 220405 JUN 10 2005.

[55] N.W. M. Ritchie, J. G. Story and R. G. Hulet, Phys. Rev.Lett. 66, 1107 (1991).

[56] Ahnert SE, Payne MC, Phys. Rev. A, 70 (4): Art. No. 042102 OCT 2004.

[57] Wiseman HM Phys. Rev. A 65 (3): Art. No. 032111 Part A MAR 2002.

[58] The identity exp{iασ̂~n} = cosα + iσ̂~n sinα is easily proven using the fact that for any

integer k: σ2k
n̂ = I and σ2k+1

n̂
= σn̂ and now it follows that: eiασn̂ =

∑∞
k=0

(iα)kσk

n̂

k!
=

∑∞
k=0

(iα)2k

(2k)!
+ σn̂

∑∞
k=0

(iα)2k+1

(2k+1)!
= eiασn̂ = cosα+ iσn̂ sinα and the identity is proven.

[59] A. C. Elitzur and L. Vaidman Foundations of Physics 23,(1993), 987.

[60] Lundeen JS, Resch KJ, Steinberg AM PHYSICAL REVIEW A 72 (1): Art. No. 016101
Part A-B JUL 2005; S.E. Ahnert and M.C. Payne, Phys. Rev. A 70, 042102 (2004)

[61] M.V. Berry, 2000, J. Phys. A. 27 L391, and Faster than Fourier, 1994, Fundamental Prob-
lems in Quantum Theory ed. J.A. Anandan and J. Safko.

[62] Berry, M V and Popescu, S, 2006, J.Phys.A 39 6965-6977.

[63] N. Zheludev Nature Materials, VOL 7, JUNE 2008, p. 420-422.



42

[64] Y. Aharonov, H. Pendelton and A. Petersen, Int. J. Theor. Phys., 2, (1969), 213.

[65] Y. Aharonov, H. Pendelton and A. Petersen, Int. J. Theor. Phys., 3, (1970), 443.

[66] Proof: from linearity 〈Ψfin|P̂B+P̂C |Ψin〉
〈Ψfin|Ψin〉

= 〈Ψfin|P̂B|Ψin〉
〈Ψfin|Ψin〉

+ 〈Ψfin|P̂C |Ψin〉
〈Ψfin|Ψin〉

[67] Proof: Given that P̂A =
∑

n an|αn〉〈αn|, if an eigenvalue, e.g. P̂A = an, is obtained
with certainty, then for n 6= m, P̂A ≡ |αm〉〈αm| = 0 because the probability to obtain
another eigenvalue by ABL is ∝ 〈Ψfin|αm〉〈αm|Ψin〉 = 0. In this case, the weak-value

(P̂A)w = (|αm〉〈αm|)w = 〈Ψfin|αm〉〈αm |Ψin〉
〈Ψfin|Ψin〉

= 0. In addition,
∑

m

〈Ψfin|αm〉〈αm |Ψin〉
〈Ψfin|Ψin〉

= 1 be-

cause
∑

m |αm〉〈αm| = 1. But since 〈Ψfin|αm〉〈αm|Ψin〉 = 0 for n 6= m, the only term left is
n. Therefore, the weak-value is 1, the same as the ideal value.

[68] A.M. Steinberg, in SCIENCE AND ULTIMATE REALITY, edited by John D. Barrow,
Paul C.W. Davies, and Charles L. Harper, Jr., Cambridge University Press, 2003.

[69] Julia Kempe, Contemporary Physics, Vol. 44 (4), p.307-327, 2003; quant-ph/0303081.

[70] Tollaksen J. “Novel Relationships between Superoscillations, Weak Values, and Modular
Variables,” in J. Phys. Conf. Series, (2007), 012016, Editors: H. Brandt, Y. S. Kim, and
M. A. Man’ko; (doi:10.1088/1742-6596/70/1/012016).

[71] Tollaksen, J., “Pre- and post-selection, weak values, and contextuality” in Journal of
Physics A: Mathematical and General, Institute of Physics, 40 (2007) 9033-9066; quant-
ph/0602226.

[72] Tollaksen, J, “Probing Contextuality with pre-and-post-selection,” J. Phys. Conf. Ser.
(2007), 012014, Editors: H. Brandt, Y. S. Kim, and M. A. Man’ko (doi:10.1088/1742-
6596/70/1/012014).

[73] Y. Aharonov, D. Albert, S. D’Amato, Phys. Rev. D 32, 1975 (1985).

[74] Sandu Popescu and Daniel Rohrlich, Phys. Rev. A, v. 56, R3219 (1997).

[75] Sandu Popescu and Daniel Rohrlich in R.S. Cohen, et. al.
(eds),Potentiality, Entanglement and Passion-at-a-Distance, 149-157, Kluwer,1997.

[76] Davies, P.C.W. , About Time, Simon and Schuster, 1995.

[77] Huw Price, Time’s Arrow and Archimedes’ Point: New Directions in the Physics of Time,
Oxford University Press (1996).

[78] Davies, PCW, this volume; also Cosmic Jackpot, Houghton-Mifflin, 2007.

[79] Mishna: Avot 3:15.

[80] L. Carroll [C. L. Dodgson], Alices Adventures in Wonderland, reprinted in The Annotated
Alice, ed. M. Gardner (London: Penguin Books), 1965, pp. 9091.

[81] Stefanov A, Zbinden H, Gisin N, Suarez A, Phys Rev. A, 67, 042115 (2003).

[82] Hawking SW, Hertog T, Phys Rev D 73 (12): Art 123527 JUN 2006.



43

[83] Tollaksen, J, Ghoshal, D “Weak Measurements, Weak Values and Entanglement,” Quantum

Information and Computation V, Ed by E Donkor, A Pirich, H Brandt, Proc of SPIE Vol.
6573 (SPIE, Bellingham, WA, 2007), CID 6573-36.

[84] Tollaksen J., Ghoshal, D., “NP problems, post-selection and weak measurements,” in Quan-

tum Information and Computation IV, edited by Eric J. Donkor, Andrew R. Pirich, Howard
E. Brandt, Proceedings of SPIE Vol. 6244 (SPIE,Bellingham, WA, 2006) 62440S.

[85] Tollaksen, J. “Quantum properties that are extended in time,” Quantum Information and

Computation V, Ed by E Donkor, A Pirich, H Brandt, Proc of SPIE Vol. 6573 (SPIE,
Bellingham, WA, 2007), CID 6573-35.

[86] Tollaksen, J, “Non-statistical weak measurements ,” Quantum Information and Computa-

tion V, Ed by E Donkor, A Pirich, H Brandt, Proc of SPIE Vol. 6573 (SPIE, Bellingham,
WA, 2007), CID 6573-33.

[87] R Brout, S Massar, R Parentani, S Popescu and Ph Spindel, Phys. Rev. D 52, 1119 (1995);
S Nussinov and J Tollaksen, Phys Rev D 78, 036007 (2008).

[88] O Hosten, P Kwiat, Science, vol 319, Feb 8, 2008; Tollaksen, J. Jrnl Phys: Conf,
70, (2007), 012015; Resch, K.J., Science, vol 319, Feb 8, 2008; C. Day, Physics To-
day, April 2008, p. 18-20; J. Dressel, S. G. Rajeev, J. C. Howell, and A. N. Jordan;
http://arxiv.org/abs/0810.4849v1.

[89] Y. Aharonov, J. Tollaksen, A. Casher, T Kaufherr, S Nussinov, “Quantum interference ex-
periments, modular variables and weak measurements,” New Journal of Physics, 12 (2010)
013023.

[90] Aharonov, Y., Tollaksen, J., “New insights on Time-Symmetry in Quantum Mechanics,”
in VISIONS OF DISCOVERY: New Light on Physics, Cosmology And Consciousness, ed.
R. Y. Chiao, M. L. Cohen, A. J. Leggett, W. D. Phillips, and C. L. Harper, Jr. Cambridge:
Cambridge University Press, 2010.


