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‘ELSES’ : Our code for ‘order-/N’ electronic structure calculations ]

( ELSES = Extra Large-Scale Electronic Structure calculation )
Hoshi et al., J.Phys. Condens. Matt. 24, 165502, (2012)

Benchmark for amourphous-like conjugated polymer; poly-(9,9 dioctyl-fluorene)

(a) ‘Order-N’ scaling (b) Parrallel effiency
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http://www.elses.ip
[ ‘ELSES’ : Our code for ‘order-/N’ electronic structure calculations ]

( ELSES = Extra Large-Scale Electronic Structure calculation )
Hoshi et al., J.Phys. Condens. Matt. 24, 165502, (2012)

Benchmark for amourphous-like conjugated polymer; poly-(9,9 dioctyl-fluorene)

(a) ‘Order-N’ scaling (b) Parrallel effiency R R
upto 107 atoms upto 1,024 cores , X \

= 10°
17 * Oringinal linear-algebraic order-N algorithms
= 104 (multiple Arnoldi method)
é for generalized eigen-value equation
2
P » Applicable to both metals and insulators
§ 102 * Modelled (TB-type) Hamiltonians
W 100 10 based on b initio calculaiton
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ex. Shifted Conjugate-Orthogonal Conjugate-Gradient(sCOCG)&
Takayama, Hoshi, Sogabe, Zhang and Fujiwara, PRB73,165108(2006)

BFIAREETE
—{RRIRE—>ELSESN\RZE, (/1)
2R RE— Full-CIA25TE (64005 Rtat &) *
(ZE@HLR/ \/\—FE 7V Lag/y Sr1/7NiOg)

*S. Yamamoto, et al. PRB76, 165114 (2007): JPSJ. 77, 114713 (2008).
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Memory-saving scheme
for 100K atom of nano-polycrystalline diamond
reduction of the required memory : 12GB—1GB

— The Green’s function G (a large array)
IS not stored in the memory but will be recalculated

The work flow
(H,S) > G—u — (recalcof G) = p

u -chemical potential
(determined by the bisection method)
o -density matrix (calculated from G & u)
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