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Atom interferometry offers a perspective for the detection of gravitational waves in a 

frequency band between eLISA (1) and Advanced LIGO (2). Ground based setups were 

considered (3), satellite missions investigated (4), and interferometer topologies developed 

(4,5). 

 

We propose a novel folded triple-loop geometry for a ground based device which combines 

advantages of previous proposal with horizontal or vertical baselines and eliminates very 

strict requirements onto the atomic source. It utilizes symmetric large momentum beam 

splitters (6), a relaunching technique for suspending the atoms against gravity (7), and delta-

kick collimation to generate atomic ensembles with very low expansion rates (8). 

 

We will present the novel geometry and compare it to other proposed schemes. 

 

The presented work is supported by the CRC 1227 DQmat within the project B07, the 

excellence cluster EXC 2123 QuantumFrontiers, the German Space Agency (DLR) with 

funds provided by the Federal Ministry of Economic Affairs and Energy (BMWi) due to an 

enactment of the German Bundestag under Grant No. DLR 50WM1551-1558, 50WP1700, 

and "Niedersächsisches Vorab" through the "Quantum and Nano- Metrology (QUANOMET)" 

initiative within the project QT3.  

 

[1] Amaro-Seoane et al., CQG 29, 124016 (2012)  

[2] Moore et al., CQG 32, 015014 (2015)  

[3] Dimopoulos et al., PLB 678, 37 (2009); Chaibi et al., PRD 93, 021101(R) (2016); B. 

Canuel et al., arXiv:1604.02072 

[4] Hogan et al., GRG 43, 1953 (2011); Hogan et al., Phys. Rev. A 94, 033632 (2016)  

[5] Yu et al., GRG 43, 1943 (2011); Graham et al., PRL 110, 171102 (2013)  

[6] Ahlers et al., PRL 116, 173601 (2016); Cladé et al., PRL 102, 240402 (2009); Müller et al, 

PRL 102, 240403 (2009); McDonald et al., PRA 88, 053620 (2013)  

[7] Abend et al., PRL 117, 203003 (2016)  

[8] Müntinga et al., PRL 110, 093602 (2013); Rudolph et al., NJP 17, 065001 (2015); 

Kovachy et al., PRL 114, 143004 (2015) 

   


