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Moore's law keeps going, defying expectations
(thanks mainly to transistor size miniaturiazion)

Moore’s law: y « 2
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A Altre 10 La seguente tabella mostra le prime dieci posizioni della 442 TOP500, pubblicata nel novembre 201431
# Modifica Rmax
collegamenti . Computer Sito . n
Posizione + Rpeak ¢ Nome 3# _ 4+ Produttore # ) 4+  Sistema operativo +
(TFLOPS) Core, Architettura Nazione, Anno
33.863 . NUDT National Supercomputing Center in Guangzhou | .
1 Tianhe-2 . NUDT . Linux
54.902 Xeon E5-2692 + Xeon Phi 3151P, TH Express-2 il Cina, 2013
17.590 ) Cray XK7 Oak Ridge National Laboratory :
2 Titan L Cray Inc. - . Linux
27.113 Opteron 6274 + Tesla K20X, Cray Gemini Interconnect == Stati Uniti, 2012
17.173 ) Blue Gene/Q Lawrence Livermore National Laboratory .
3 Sequoia 1BM R Linux
20.133 PowerPC A2, Custom == Stati Uniti, 2013
10.510 RIKEN . RIKEN .
4 K computer Fujitsu ) Linux
11.280 SPARC64 VIIIfx, Tofu ® Giappone, 2011
8.586 . Blue Gene/Q Argonne National Laboratory B
5 Mira 1BM R Linux
10.066 PowerPC A2, Custom == Stati Uniti, 2013
6.271 . . Cray XC30 Swiss National Supercomputing Centre ;
6 Piz Daint . Cray Inc. ) Linux
7.779 Xeon E5-2670 + Tesla K20X, Aries Svizzera, 2013
5.168 PowerEdge C8220 Texas Advanced Computing Center .
7 Stampede . . Dell o Linux
8.520 Xeon E5-2680 + Xeon Phi, Infiniband == Stati Unifi, 2013
5.008 Blue Gene/Q Forschungszentrum Jiilich .
8 JUQUEEN IBM ) Linux
5.872 PowerPC A2, Custom E Germania, 2013
4.293 Blue Gene/Q Lawrence Livermore National Laboratory R
9 Vulcan IBM o Linux
5.033 PowerPC A2, Custom == Stati Uniti, 2013
3.577 Cray CS PR q
10 - . Cray Inc. == Stati Uniti, 2014 Linux
6.132 Xeon E5-2660v2 10C and Nvidia K40, Infiniband
Lista (supercomputer in Italia) [ modifica | modifica wikitesta ]

La seguente tabella mostra i supercomputer in Italia:

Posizione # Sistema 4| Core ¢ Rmax TFLOPS ¢ | Rpeak TFLOPS ¢ | Produttore ¢ __Sito «mo *
19 HPC2 - iDataPlex DX360M4, Intel Xeon E5-2680v2 10C 2.8GHz, Infiniband FDR, NVIDIA K20x & 72,000 |3,188.0 4,605.0 IBM ENI[y Novembre 201@
37 Fermi - BlueGene/Q, Power BQC 16C 1.60GHz, Customg 163,840 | 1,788.9 2,097.2 IBM CINECA[®] Nuvemwrg
130 GALILEO - IBM NeXtScale nx360M4, Xeon E5-2630v3 8C 2.4GHz, Infiniband QDR, Intel Xeon Phi 7120P# | 50,232 | 684.3 1,103.1 IBM CINECA embre 2015&
206 HPCC1 - iDataPlex DX360M4, Xeon E5-2670 8C 2.600GHz, Infiniband FDR14 & 24,000 |454.1 499.2 IBM ENI ) Novembre 2015

Measuring heat of formation for a single molecule is 50 times more expensive

than accurate quantum chemistry calculation
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Atomic-scale modelling in the indus

HO1 Basic electric elements ~26 %
co7 Organic chemistry ~21%
C.. Other areas of chemistry ~24 %
BO1 Physical or chemical processes ~10 %

A Health, Medical ~ 6%
G06 Computing, Calculating, Counting ~5%

From “the Economic impact of molecular modelling” - Goldbeck Consulti
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Multiscale computational approache
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Light Absorption
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F. Tran et al. - Phys. Rev. Lett. 102, 226401 (2009)

In absorption (as well as in direct/inverse photoe
measurements, the excited electron interacts with a hole ir
sea and can not be supposed to be a free electron deco
surrounding.
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Bulk Heterojunction (BHJ) Solar Ce

«The Initia
electron tra

1. C'reati.m of exci.tonlexciled s.tatele-h pair 1992, It was :

2. Diffusion of exciton towards interface Lo\, \

3.  Charge transfer on cuqoszty. 4

4 Charge transport in two different phases wor. kmg on the

5.  Collection of charges at electrodes semiconducting
years. Then, the
MDMO-PPV PCBM discovered]...]. Dk
as donor (D)  as acceptor (A) 3 discussion in my of?

on what would hap]
these two novel maté
several speculative
decided to do

experiments even tho
not yet well formed
obtained the nog

KITCHEN SCIENCE fullerene deriva
Wudl and the

MDMO-PPV PCBM
as donor (D) as acceptor (A)

PCBM : Phenyl-C61-butyric acid methyl ester
MDMO-PPV: Poly[2-methoxy-5-(3’,7’-dimethyloctyloxy)-1,4-phenylenevinylene]
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BT2N Molecular Formula :
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Modelling oligothiophene small-molecul
first principles

(@)

BT2N Molecular Formula:

Starting trial configurations have been

CgH17 CgH17 -
chosen according to:

CN

INIa A
E10,67 N /(S\> /\/S§ /\/S§ /\/\) 7okt

CN

Symmetry Considerations
Hindrance minimization

The bare chemical formula
does not give any insight
about the relaxed geometry
of the molecule

alaF. etal. - J. Chem. Phys., 144, 084310 (2016)




SAPIENZA

UNIVERSITA DI ROMA

BT2N Electronic Properties: Gas Phas

N a D Rome, 20-23 Sep.tember'
20IeiNNovation

Conference & Exhibition

Isosurface plo
and LUMO

respectively),
normalized xzave

e
Ed
T

&

£

Jfaxdz|y(r)|?

T I T I T I T I T I

—

— GW-PPA
— GW-RealAxis

E(eV)

L K I ¥ T

—
T

—_— HOM(L
— i — Lumd

5

1 l 1 I 1 I I(I?I

80 120 160 200

%_

Normalized Absorption




Na (] Rome. 20-23 September
20ieiNnovation

Conference & Exhibition

SAPIENZA

UNIVERSITA DI ROMA

BT2N Electronic Properties: Solid State
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wemei  BT2N EXcitonic Properties
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Future Developments

- Evaluation of Exciton Lifetime/Diffusion Length in small
molecules

11
L = (D1)2 « 12

- Inspect the role of ionic degrees of freedom (phonons) in
the exciton formation

- Evaluate the charge transfer rate at the interface with
PCBM
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Calculations performed with:
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CRESCO/ENEAGRID HPC
infrastructure is funded by ENEA,
see http://www.cresco.enea.,it
for information.



SAPIENZA N lRno ation

UNIVERSITA DI ROMA Conference &Exhibition

..and to the Co-Authors

Dr. Leonardo Mattiello Dr. Francesca Brunetti




