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5IF�(FSNBO�QSJPSJUZ�QSPHSBN������
mTPGUXBSF�GPS�FYBTDBMF�DPNQVUJOHn�
	411&9"
�XBT�MBVODIFE�TVDDFTTGVMMZ�JO�
+BOVBSZ������XJUI�BO�JOJUJBM�UISFF�ZFBS�
GVOEJOH�QIBTF��5IF�BJN�PG�UIF�TUSBUFHJD��
JOJUJBUJWF�PG�UIF�%'(�JT�UP�GVOE�)1$�
TPGUXBSF�JO�(FSNBOZ��5IF�NBJO�UPQJDT�
PG�411&9"�JOWPMWF�DPNQVUBUJPOBM�BM��
HPSJUINT�BQQMJDBUJPO�TPGUXBSF�TZTUFN�
TPGUXBSF��QSPHSBNNJOH�TPGUXBSF�
UPPMT�BOE�EBUB�NBOBHFNFOU��(30.&9�
POF�PG����JOUFSEJTDJQMJOBSZ�SFTFBSDI�
DPOTPSUJB�XJUIJO�UIF�QSJPSJUZ�QSPHSBN�
FOHBHFT�JO�UIF�GJSTU�UXP�UPQJDT��5IF�
QSPKFDU�CSJOHT�UPHFUIFS�TDJFOUJTUT�GSPN�
EJGGFSFOU�GJFMET�PG�SFTFBSDI�MJLF�DPN�
QVUFS�TDJFODF�NBUIFNBUJDT�BOE�UIFP�
SFUJDBM�CJPQIZTJDT�BOE�BJNT�UP�EFWFMPQ�
B�GMFYJCMF�BOE�VOJGJFE�UPPMCPY�JO�UIF�GJFME�
PG�QBSUJDMF�CBTFE�TJNVMBUJPOT�PO�UIF�
FYBTDBMF�

Background of the Project
4JNVMBUJPOT�PG�CJPNPMFDVMBS�GVODUJPO�JO�
BUPNJTUJD�EFUBJM�QSPWJEF�JOTJHIUT�JOUP�
UIF�JOOFS�XPSLJOHT�PG�MJWJOH�TZTUFNT�
UIBU�BSF�EJGGJDVMU�PS�JNQPTTJCMF�UP�PCUBJO�
FYQFSJNFOUBMMZ��.PMFDVMBS�EZOBNJDT�
	.%
�TJNVMBUJPO�NFUIPET�IBWF�CFFO�B�
MPOH�TUBOEJOH�TVDDFTTGVM�UPPM�UP�UBDLMF�
UIJT�QSPCMFN��"�QBSUJDVMBSMZ�DIBMMFOHJOH�
BTQFDU�PG�.%�TJNVMBUJPOT�JT�UIF�SFBMJTUJD��
NPEFMJOH�PG�FMFDUSPTUBUJD�JOUFSBDUJPOT��
5IF�TUSFOHUI�BOE�MPOH�SBOHFE�OBUVSF�PG�
FMFDUSPTUBUJD�JOUFSBDUJPOT�NBLFT�UIFN�
JNQPSUBOU�EFUFSNJOBOUT�PG�CJPNPMFDVMBS��
GVODUJPO�BOE�QSPQFSUJFT�	'JH���
��$IBMMFOHFT��
JO�UIF�DPNQVUBUJPOBM�USFBUNFOU�PG��
UIFTF�JOUFSBDUJPOT�GBMM�JOUP�UXP�NBJO�BSFBT��

Usability & Scalability
5IF�DBMDVMBUJPO�PG�MPOH�SBOHF�FMFDUSP�
TUBUJD�JOUFSBDUJPOT�JT�UIF�DPNQVUBUJPOBMMZ��
NPTU�FYQFOTJWF�QBSU�PG�BO�.%�TJNVMBUJPO���
5IVT�UIF�FGGJDJFODZ�PG�UIJT�DBMDVMB��
UJPO�JT�EFDJTJWF�GPS�UIF�FGGJDJFODZ�PG�UIF��
XIPMF�TJNVMBUJPO��$VSSFOUMZ�BQQMJFE�
UFDIOJRVFT�GPS�UIF�USFBUNFOU�PG�MPOH�
SBOHF�FMFDUSPTUBUJDT�MJLF�UIF�1BSUJDMF�
.FTI�&XBME�	1.&
�NFUIPE�EP�OPU�TDBMF��
XFMM�PO�MBSHF�OVNCFST�PG�QSPDFTTPST��
BOE�XJMM�UIVT�OPU�CF�DBQBCMF�PG�IBSOFTT�
JOH�UIF�GVMM�QPUFOUJBM�PG�GVUVSF�FYBTDBMF�
DPNQVUFST��8JUI�UIF�IFMQ�PG�UIF�'BTU�
.VMUJQPMF�.FUIPE�	'..
�UIF�TDBMBCJMJUZ�
PG�UIF�FMFDUSPTUBUJDT�DBO�CF�TJHOJGJDBOUMZ��
JNQSPWFE�	'JH���
��5IF�PQUJNBM�UJNF�
DPNQMFYJUZ�0	/
�XJUI�/�CFJOH�UIF�OVNCFS��
PG�QBSUJDMFT�JO�UIF�TZTUFN�BMMPXT�UP��
FGGJDJFOUMZ�VUJMJ[F�UIF�BWBJMBCMF�BOE�GVUVSF��
)1$�IBSEXBSF��5IF�'..�EPFT�OPU�
TVGGFS�GSPN�UIF�TBNF�JOIFSFOU�DPN�
NVOJDBUJPO�SFRVJSFNFOUT�UIBU�MJNJU�UIF�
TDBMBCJMJUZ�PG�1.&�CBTFE�TPMWFST�BOE�
DBO�UIVT�TDBMF�VQ��UP�NJMMJPOT�PG�DPSFT��
5IF�JNQMFNFOUBUJPO�EFWFMPQFE�BU�+ÓMJDI�
4VQFSDPNQVUJOH�$FOUSF�BMTP�QSPWJEFT�
GMFYJCJMJUZ�GPS�UIF�VTFS��1SPWJEFE�XJUI�UIF�
SFRVJSFE�BDDVSBDZ�GPS�UIF�DPNQVUFE�
FMFDUSPTUBUJD�FOFSHJFT�BT�POMZ�JOQVU�
QBSBNFUFS�UIJT�JNQMFNFOUBUJPO�UVOFT�
UIF�DBMDVMBUJPO�TVDI�UIBU�UIF�PQUJNBM�
SVOUJNF�JT�BDIJFWFE��5IJT�VTFS�GSJFOEMZ�
FSSPS�DPOUSPM�TVQQPSUT�UIF�EFWFMPQNFOU��
PG�B�USVMZ�GMFYJCMF�UPPMCPY�XIJDI�BMTP�
DBO�CF�VTFE�JO�PUIFS�BSFBT�PG�SFTFBSDI�
EFBMJOH�XJUI�MPOH�SBOHF�JOUFSBDUJPOT�
OBNFMZ�QMBTNB�QIZTJDT�PS�BTUSPQIZTJDT�

Towards realistic Simulations
5IF�USFBUNFOU�PG�CJPNPMFDVMBS�FMFDUSP�
TUBUJDT�JT�DPNQMJDBUFE�CZ�UIF�GBDU�UIBU��
UIF�DIBSHF�EJTUSJCVUJPO�WBSJFT�EVF�UP�
VQUBLF�BOE�SFMFBTF�PG�QSPUPOT�FMFDUSPOT��

BOE�PUIFS�JPOT�PS�TNBMM�NPMFDVMF�MJHBOET���
)FSF�XF�BEESFTT�CPUI�UJHIUMZ�JOUFS�
MJOLFE�DIBMMFOHFT�CZ�UIF�EFWFMPQNFOU�
JNQMFNFOUBUJPO�BOE�PQUJNJ[BUJPO�PG�B�
VOJGJFE�FMFDUSPTUBUJDT�BMHPSJUIN�UIBU�XJMM�

GROMEX – Unified Long-
range Electrostatics and 
Flexible Ionization
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'JHVSF����5IF�GJHVSF�TIPXT�UIF�TDIFNBUJDT�PG�UIF�'..�JOUFSBDUJPO�
TFU��5IF�JOUFSBDUJPO�PG�QBSUJDMFT�JOTJEF�UIF�EFQJDUFE�CPYFT�EVF�UP�UIFJS�
MPOH�SBOHF�GPSDFT�JT�QFSGPSNFE�JO�B�USFF�MJLF�TUSVDUVSF�PO�NVMUJQMF�
MFWFMT�WJB�CPY�NVMUJQPMFT��'PS�B�HJWFO�CPY�	SFE
�PO�B�DFSUBJO�MFWFM�POMZ�
B�DPOTUBOU�OVNCFS�PG�JOUFSBDUJPOT�	EBSL�CMVF�CPYFT
�UBLF�QMBDF��5IF�
SFNBJOJOH�JOUFSBDUJPOT�	MJHIU�CMVF
�BSF�QFSGPSNFE�PO�B�EJGGFSFOU�MFWFM�
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TPMVUJPO��0O�UPQ�PG�UIF�UJUSBUJPO�DVSWF�UIF�GJHVSF�TIPXT�UIF�UIF�TUSVDUVSFT�PG�UIF�NPTU�QSPCBCMF�
QSPUPOBUJPO�TUBUFT�PG�UIF�QFQUJEF�BU�TFMFDUFE�Q)�WBMVFT�	Q)�����BOE���
�XIFSF�CPVOE�BOE�VOCPVOE�
QSPUPOT�BSF�EFQJDUFE�BT�PQBRVF�BOE�GBJOU�XIJUF�TQIFSFT�SFTQFDUJWFMZ�
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BDDPVOU�GPS�SFBMJTUJD�EZOBNJD�JPOJ[BUJPO�
TUBUFT�	ɉ�EZOBNJDT
�BOE�BU�UIF�TBNF�
UJNF�PWFSDPNF�DVSSFOU�TDBMJOH�MJNJUBUJPOT���
5IF�FTTFOUJBM�JEFB�PG�ɉ�EZOBNJDT�JT�UP�
FOBCMF�B�TNPPUI�JOUFSDPOWFSTJPO�CF�
UXFFO�EJGGFSFOU�QSPUPOBUJPO�PS�PUIFS�
CJOEJOH�GPSNT�XIJDI�JT�DSVDJBM�GPS�.%�
TJNVMBUJPOT�XJUI�FYQMJDJU�TPMWFOU�NPM�
FDVMFT�	'JH���
��*NQSPWFNFOUT�PWFS�QSF�
WJPVT�ɉ�EZOBNJDT�NFUIPET�JODMVEF�UIBU�
OPU�POMZ�QSPUPOBUJPO�CVU�BMTP�PUIFS�
CJOEJOH�SFBDUJPOT�DBO�CF�DPOTJEFSFE�BOE��
UIBU�UIFTF�SFBDUJPOT�DBO�CF�NPEFMFE�
JO�HSFBUFS�EFUBJM��5IF�'..�BMMPXT�
UISPVHI�JUT�NVMUJMFWFM�BQQSPBDI�BOE�
TQBUJBM�EFDPNQPTJUJPO�UP�NPEFM�B�MBSHF�
WBSJFUZ�BOE�OVNCFS�PG�CJOEJOH�TJUFT���


