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Illustration for quantum motion of an object above a mirror in the gravitational field 

and that in the accelerating frame. Positions of the ball correspond to the most 

probable heights of a neutron (or an anti-hydrogen atom) in the 5th quantum state.  
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Status of the new GRANIT spectrometer 
at the ILL 

Agreement on the GRANIT instrument is signed in February 2012: 

 

-The Partners are: the ILL , and the CNRS represented by the IN2P3 and the UJF 

, on behalf of the LPSC, in Grenoble. 

 

-The key participanting scientists: V.V. Nesvizhevsky, K.V. Protasov, D. 

Rebreyend, D. Roullier, G. Pignol, and F. Vezzu (+ collaborators from French, 

USA and Russian laboratories).  

 

-Location: H172A. 

 

-The share of beam time: 70%: The GRANIT coloboration and 30%: external uses 

allocated in incordence with ILL standard rules. 
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Scientific motivation  

GRANIT-2010 Workshop                                              
14-19 February 2010, Les Houches, France 

Countries ~12 

Europe, Asia, USA, Australia 

Proceedings: Compt. Rend. Phys. 12(8) (2011) 703-795 



INSTITUT MAX VON LAUE - PAUL LANGEVIN 10.10.12  10.10.12  
V.V. Nesvizhevsky 

Scientific motivation  

The phenomenon of gravitational and centrifugal quantum 

states of neutrons could be used in various applications, as 

apriory it provides a very « clean » system with well-defined 

quantum states.  

 

-Contraints for short-range forces, 

-Constrains for axion-like forces, 

-Constrains for neutron electric charge, 

-Neutron quantum optics effects, 

-UCN reflectometry, 

-Quantum revivals, 

-Constrains for a logarithmic term in the Schrödinger equation, 

-Loss of quantum coherence, 

-UCN extraction, transport, tight valves, 

-Study of thin surface layers. 
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Scientific motivation  

Constraints for spin-dependent 

short-range forces 

Constraints for spin-independent     

short-range forces 
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First experiments 

Flow-through mode: modest 

energy resolution 

Now: storage mode, long observation 

time and high energy resolution  

Probability of 

transition 

Perturbation 

frequency, Hz 

ijji wEE  

Hz25621 

eVE 18

min 10

6

12

min 10
 EE

E

Transitions will be excited by periodically 

varying magnetic field gradient. 

V.V. N., K.V. Protasov, «  Quantum states of neutrons in 

the Earth’s gravitational field : state of the art, applications, 

perspectives », Ed. Book on Trends in Quantum Gravity 

Research (NOVA science publishers, New York, 2006). 
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First experiments 

New UCN 

Source 
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4. Measure 

horizontal velocity in 

position-sensitive 

detector 

Bottom mirror 
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Magnetic holding field B0 
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Numerous follow-up projects and technical developments 
to study and use gravitational quantum states of neutrons 

T. Sanuki, S. Komamiya, S. Kawasaki, S. Sonoda, « Proposal for measuring the 

quantum states of neutrons in the gravitational field with a CCD-based pixel sensor », 

NIM A 600 (2009) 657. 

J. Jakubek, Ph. Schmidt-Wellenburg, P. Geltenbort, M. Platkevic, Ch. Plonka-Spehr, J. 

Solc, T. Soldner, « A coated pixel device TimPix with micron spatial resolution for UCN 

detection », NIM A 600 (2009) 651. 

J. Jakubek, M. Platkevic, Ph. Schmidt-Wellenburg, P. Geltenbort, Ch. Plonka-Spehr, M. 

Daum, « Position-sensitive spectroscopy of ultra-cold neutrons with Timepix pixel 

detector », NIM A 607 (2009) 45. 

H. Abele, T. Jenke, D. Stadler, P. Geltenbort, « QuBounce: the dynamics of ultracold 

neutrons falling in the gravity potential of the Earth », Nucl. Phys. A 827 (2009) 593. 

T. Jenke, T. Stadler, H. Abele, P. Geltenbort, « Q-Bounce-experiments with quantum 

bouncing ultracold neutrons », NIM A 611 (2009) 318. 

S. Kawasaki, G. Ichikawa, M. Hino, Y. Kamiya, M. Kitaguchi, S. Komamiya, T. Sanuki, 

S. Sonoda, « Development of a pixel detector for ultracold neutrons », NIM A 615 

(2010) 42.  

T. Jenke, P. Geltenbort, H. Lemmel, H. Abele, « Realization of a gravity-resonance-

spectroscopy technique », Nature Phys. 7 (2011) 468. 
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Important details  

-UCN (ultracold neutrons group) at LPSC has appeared due to common activity 

with ILL on GRANIT project; very strong and fruitfull collaboration between these 

laboratories is the key of success; 

-Even at the level of construction of the spectrometer and during related methodical 

developments we have had enormously high scientific output (over 40 publications 

in high-ranking scientific journals for quite a small group of several people) – to be 

even higher in the measurements phase!; 

-We have had preliminary discussions with two excellent candidates, deeply 

involved in UCN activity, who are interested to join our group if such a position is 

open;      

-Very high visibility of this PostDoc position, as many of the GRANIT collaborators 

(V.V. Nesvizhevsky, K.V. Protasov, G. Pignol, D. Rebreyend…) have also other 

duties, and only our PhD student Damien Roullier is 100 % of time at the 

instrument. We NEED to have another person 100 % of time involved in the 

GRANIT activity. 


