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Section Il. :
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Il. ACCURACY, II.1. Budget

accuracy budget (2018)

EFFECT Uncertainty (x 1078)
Quad. Zeeman shift 5

Lattice light shift &

Lattice spectrum 1

Line pulling 6

Back ground collisions 4

static charges 1.5

Total 17
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I1. ACCURAVCY, Il.2. Collision shift

Effect of hot collisions with residual back ground gas (H,, pressure P)
e atoms lost at rate % x P

e frequency shift dv oc P %
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effect largely underestimated for Sr until now
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ll. STABILITY, Ill.1. 3 cornered hat stability

June 2017:thanks to our colleagues from

NPLE EEPIB

National Physical Laboratory
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I1l. STABILITY, II1.2. Challenges
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I1l. STABILITY, II1.2. Challenges
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I11. STABILITY, Il.2. Challenges
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I1l. STABILITY, II1.2. Challenges
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I1l. STABILITY, II1.2. Challenges
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I11. STABILITY, Il.2. Challenges
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Section IV. :
Non-destructive detection
(NDD)



IV. NDD, IV.1. principles

( 1
[Lrnman] | A

_—

keep L half an integer
multiple of X\ T measure how far the

/.cavity is from resonance
deduce the total

Bhase shift imprinted
y the atoms

knowing the phase
shift per atom

23 /30



IV. NDD, IV.2. Classical NDD
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IV. NDD, IV.2. Classical NDD results

phase shift [urad]
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® 38 photons/us per atom,
SNR ~ 135 (for 500 atoms)
> classical non destructivity
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> quantum non destructivity
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IV. NDD, IV.2. Classical NDD limitations
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IV. NDD, IV.3. Quantum NDD
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IV. NDD, IV.3. Quantum NDD results
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V. Conclusion and out looks

First measurement of back ground collision shifts: currently
deriving a workable model,

Quantum NDD detection SNR to be improved: new
photodetector arrived recently,

check squeezing: artificially increase the QPN above DICK effect
decreasing the number of atoms

1
Nat

QPN
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