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Quantum Measurement Division (QMD) 
• QMD is at the center of the 

redefinition of the “Quantum SI” 
– Mohr, Taylor, and E. Williams 

instrumental in basic idea 
– CODATA (Committee on Data for 

Science and Technology) 
recommended values will be basis 
for fixing the constants  

• QMD realizes electrical, mass, and 
force units 
– Reorganization creates a unique 

opportunity for the mise-en-
pratique for mass! 

– Quantum based measurements 
provides foundation for advances 
in all units including beyond the 
standard quantum limit 
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Why are we here? 
• We have a problem with “G” 
• As described at the Royal Society meeting the 

current discrepancy suggests that one more 
measurement doesn’t help. 

• Well a much better measurement could 
resolve the discrepancy at least until the 2nd 
improved measurement showed up! 

• General Questions: 
– Do we need an advisory board? 
– Do we want a consortium? 
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NIST and G 

• Paul Heyl measures G with a torsion balance: 
– 1930:  6.670(5) x 10-11 m3/kg/s2 
– 1942:  6.673(3) x 10-11 m3/kg/s2 

• Gabe Luther & William Towler use a torsion 
balance:  1982:  6.6726(5) x 10-11 m3/kg/s2 

• Joshua Schwartz et al. (Faller) measure G in free 
fall:  1998:  6.6873(94) x 10-11 m3/kg/s2 

• Harold Parks & Jim Faller use a simple 
pendulum:  2010:  6.67234(14) x 10-11 m3/kg/s2 
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How to move ahead? 

1. Do nothing – just wait 
2. Form a consortium (NIST concept on this is on 

the next slide)* 
3. Wait pending new results and then revisit the 

question 
4. Other ideas for solution 

 

* If we agree on this choice, NIST Is prepared to consider 
designing and building one or more instruments as a 
“Hub member” of a consortium 
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Why a consortium? 
• Numerous measurements 
• More ways to look for systematics 

– Instrument Design 
– Operator Expertise 
– Data Analysis 
– Undiscovered physics 
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Our Concept of the Approach 

• 3 methods – 2 copies each … 
• “Hub members” – willing to design and build 

multiple instruments 
• Members – willing to make independent 

measurements using an instrument provided 
• Lead Members – willing to make 

measurement on a non-transportable 
instrument 
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Problems and Issues 

• Avoid group think 
• Avoid intellectual phase locking (double/triple 

blind measurements) 
• How do we do this blind? 
• Do we want multiple offsets? 
• Blind measurements are they really good? 
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International Support Exists 
• Decision CIPM/103-23 The CIPM would 

welcome the presentation of a formal 
proposal on the creation of an advisory board 
on G experiments at its next meeting.  

• IUPAP is willing to accept a proposal as well. 
This may end up under Commission C2 – SUNAMCO: 
(Commission on Symbols, Units, Nomenclature, 
Atomic Masses and Fundamental Constants) 
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Questions 


	Setting the Stage: Is a Big G Consortium the Right Way?
	Slide Number 2
	Slide Number 3
	Why are we here?
	NIST and G
	How to move ahead?
	Why a consortium?
	Our Concept of the Approach
	Problems and Issues
	International Support Exists
	Slide Number 11

