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Schrodinger’s Equation is deterministic!
h ’ W(t) = AY
th—¥(¢t) = H¥ (1)

One can write:
P(t)=U)P(0)

Where U is the (norm-preserving) time evolution
operator
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Thinking about U

—5h 0 ), Y(0) = ciPy + o,

-TakeH=( 0 7H

« Then:
Y() =U@WYO0) = ciP; + 1,
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The Measurement Problem
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* Projection is not unitary!!



Question 12: What is your favorite interpretation of quantum mechanics?

a. Consistent histories:
0%

b. Copenhagen:

| 42%

¢. De Broglie-Bohm:
0%
d. Everett {(many worlds and/or many minds):
|18%
e. Information-based/information-theoretical:
24%
f. Modal interpretation:
0%
g. Objective collapse (e.g.. GRW, Penrose):
IQ%
h. Quantum Bayesianism:
IG%
i. Relational quantum mechanics:
IG%
J. Statistical (ensemble) interpretation:
0%
k. Transactional interpretation:
0%
. Other:
12%

m. | have no preferred interpretation
12%
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(in the formalism)

« Projection is not unitary!!
* What is the time scale At of collapse?

M
(Y>> Yy )
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lon Traps
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lon Traps

x2+y2—222>

xX,V,Z) = + (U, + Vycos(wt
o, y,2) = 9o+ (U + Vo ((0)< r2+2220
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Doppler Cooling (Doppler Effect)
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Parabolic Mirror Trap
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Parabolic Mirror

Mirror Trap 40 cm lens 40% light collection!
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Full Trap Setup
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Full Trap Setup
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Barium Energy Structure
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Shelving
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Detection
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Superposition Scheme

 Dipole Forbidden (30 s)
 Semiclassical treatment 6P
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Rabi Oscillations
s W(t) = cp(D)I5Ds) ) + cs(t)]6S1),) / 2

6PIJ‘Z

Where, with ¥ (0) = |651/2); v
lcs ()] = cos? (%) F(0>) during Rabi Oselatins

lcp (D)% = sin? (%) 3
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Procedure

Measure Photons +
. Analyze Results 331 nm

1762 nm 493nm
650 nm
||
1. Send barium in v
2. Ionize Ba 138 +/ N1ty
3. Doppler Cool + 0 O =
4. Single Ion + o \
: el
5. Pul-Hon-into-foeus RED HOT
6. Shine 1762 v RF source
7.
8




Progress

PMT Counts vs. Time (Trapping Position)
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PMT Counts vs. Time (Trapping Position)

200 400 600 8O0 1000 1200 1400 1600
Time (50 ms)

0

S
ulg swpg J2d sjuno | g



Deja Vu
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Future Work

« Apply ty pulse
» Measure time dependence At(6)

P(|D=) during Rabi Oscillations
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lon Trap (Full)

Slots for laser access Grounded electrode -

DC bias plates
N
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Quantum Mechanical Digression

‘hdw = HY
th— (t) = HY ()

Replace with:
ﬁiU—HU
Mar”
Where:
Y() =U@)¥(0)
And U is given by:

—iHt
U(t) = exp( - )



Unitary Time Evolution
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Thinking about U

° Take H — (_gh 7Oh), lzu(O) = C—5¢—5 + C71/J7
» Then:

P(t) = U@W(0) = c_sePYP_g + cre 7P,
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Apparatus Basis

- Apparatus M yields eigenstates 1, ",,", ... with
corresponding real eigenvalues m,, m,, ...
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The Measurement Problem
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