
/DWHVW�'HYHORSPHQW�RI�WKH�1REOH�
(OHPHQW�6LPXODWLRQ�7HFKQLTXH�

�1(67�

.DL[XDQ�1L��8&�6DQ�'LHJR����
2Q�EHKDOI�RI�WKH�1(67�&ROODERUDWLRQ
KWWSV���QHVW�SK\VLFV�XFGDYLV�HGX

6HS������������/,',1(�������
�

https://nest.physics.ucdavis.edu


�

:KDW�LV�1(67"�

Ɣ 1REOH�(OHPHQW�6LPXODWLRQ�7HFKQLTXH��DQ�RSHQ�VRXUFH�VRIWZDUH�WR�VLPXODWH�
QREOH�HOHPHQW�GHWHFWRUV��ZKLFK�GRHV�/;H��*;H��6;H��/$U��SUHOLPLQDU\�WHVWLQJ��

Ɣ 3ULPDU\�SDUDPHWHUV��SDUWLFOH�RU�LQWHUDFWLRQ�W\SH��(�ILHOGV��GHQVLW\�RU�SKDVH��
DQG�HQHUJ\�RU�G(�G[��ODWWHU�PRUH�FUXFLDO�IRU�$U��0H9�*H9�VFDOH�HQHUJLHV��(5�

Ɣ 8VLQJ�LW�PHDQV�UHGXFLQJ�\RXU�V\VWHPDWLFV�E\�UHO\LQJ�QRW�RQO\�RQ�\RXU�RZQ�
FDOLEUDWLRQ�GDWD��EXW�XSRQ�DOO�RI�WKRVH�ZKR�FDPH�EHIRUH�\RX��

Ɣ ,QWHJUDWHG�LQWR�*HDQW��DQG�*DUILHOG����2WKHU�ODQJXDJHV��5227��3\WKRQ
Ɣ *HW�WKH�IXOO�FRGH�KHUH��IURP�*LW+XE��

ż KWWSV���JLWKXE�FRP�1(67&ROODERUDWLRQ�QHVW
ż KWWSV���JLWKXE�FRP�1(67&ROODERUDWLRQ�QHVWS\

Ɣ &LWH�XV�XVLQJ�=HQRGR��KWWSV���]HQRGR�RUJ�UHFRUG��������
Ɣ 5HOHDVH�WDJV��KWWSV���JLWKXE�FRP�1(67&ROODERUDWLRQ�QHVW�WDJV

ż 0RVW�UHFHQW�YHUVLRQ���������KDV�MXVW�EHHQ�WDJJHG��6HS���������
Ŷ /=��65���DQG�;(121Q7��65���GHWHFWRU�ILOHV�LQFOXGHG�

https://github.com/NESTCollaboration/nest
https://github.com/NESTCollaboration/nestpy
https://zenodo.org/record/7061832
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'HYHORSHUV�IURP�
QHVW�SK\VLFV�XFGDYLV�HGX

,7(3

8QIXQGHG��EXW�VWLOO�
5($/�FROODERUDWLRQ�

Ɣ +DV�UHSV�IURP�;(121�7�Q7�/8;�/=�'$5:,1���Q�(;2��5('��'81(��
6%1��0LFUR%RR1(��&2+(5(17��DQG�&(116�

Ɣ 8VHUV�IURP�3DQGD;�DQG�'($3�DV�ZHOO�WR�D�GHJUHH
Ɣ +RSLQJ�WR�GHYHORS�WR�EH�XVHIXO�IRU�1(;7�IRU�*;H��'DUN6LGH�IRU�/$U
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$QG��:KDW�&DQ�,W�6LPXODWH"�2XWSXWV
Ɣ 0&�FDSDELOLWLHV��JURZLQJ�DOO�WKH�WLPH��ZLWK�PXOWLSOH�RSWLRQV�OLNH�*���SURFHVVHV�
Ɣ 0HDQ�VFLQWLOODWLRQ�OLJKW�DQG�LRQL]DWLRQ��FKDUJH��\LHOGV�YV��SDUDPHWHUV�HDUOLHU
Ɣ (QHUJ\�UHVROXWLRQ��WKH�ZLGWK�LQ�WKRVH�\LHOGV��DQG�WKHLU�VNHZQHVV
Ɣ (5�15�GLVFULPLQDWLRQ��OHDNDJH�RI�HYHQWV�LQWR�VLJQDO�UHJLRQ��H�J��LQ�D�:,03�

VHDUFK
Ɣ 3XOVH�WLPLQJ�SURILOHV��LQFOXGLQJ�ZLGWKV�DQG�JHQHUDO�VKDSHV��ERWK�SULPDU\�DQG�

VHFRQGDU\�VFLQWLOODWLRQ��%DVHG�RQ�*�6FLQWLOODWLRQ�FODVV��H[FHSW�GRHV�LRQL]DWLRQ
Ɣ %XLOW�LQ�FDOFXODWLRQ�RI�WKH�HIILFLHQF\�RU�WKUHVKROG��DQG�WKH�ORJ���6���RU�6��6��

EDQG�PHDQV�	�ZLGWKV
Ɣ %DVLF�VSLQ�LQGHSHQGHQW�DQG�VSLQ�GHSHQGHQW�:,03�OLPLW�FDOFXODWRU�

�)HOGPDQ�&RXVLQV�
Ɣ 'HWHFWRU�HIIHFWV�OLNH�SKRWRQ�GHWHFWLRQ���������RQ�WRS�RI�GHWHFWRU�LQGHSHQGHQW�

DVSHFWV�VXFK�DV��$%62/87(��QRW�UHODWLYH��\LHOGV
Ɣ 1RLVH��FRUUHODWHG��DQWL�FRUUHODWHG��DQG�XQFRUUHODWHG�VRXUFHV�DOO�VLPXODWHG�QRZ
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7KH�0LFURSK\VLFV�RI�(QHUJ\�3DUWLWLRQLQJ��,W�LV�1RW�7ULYLDO�

1(67�VWDUWHG�DV�D�WRRO�WR�SURYLGH�D�IUDPHZRUN��XVXDOO\�UHIHUUHG�DV�1(67�PRGHO��WR�
GHVFULEH�WKH�SURFHVV��WKHQ�ZLWK�JOREDO�ILWWLQJ�RI�DOO�H[LVWLQJ�FDOLEUDWLRQ�GDWD�WR�REWDLQ�
SDUDPHWHUV��WR�DOORZ�DFFXUDWH�VLPXODWLRQ�IRU�FXUUHQW�IXWXUH�GHWHFWRUV���

Ɣ %��/HQDUGR�HW�DO���$�*OREDO�$QDO\VLV�RI�/LJKW�DQG�&KDUJH�<LHOGV�LQ�/LTXLG�;HQRQ��,(((�7UDQVDFWLRQV�
RQ�1XFOHDU�6FLHQFH��9ROXPH������,VVXH�����'HF���������H�3ULQW��DU;LY�����������>DVWUR�SK�,0�DQG�
SK\VLFV�LQV�GHW@

Ɣ $�SDSHU�ZLWK�XSGDWHG�1(67�0RGHO�LV�FRPLQJ�VRRQ�

http://arxiv.org/abs/1412.4417
http://arxiv.org/abs/1412.4417


15�/\�DQG�4\
Ɣ 7KUHDGLQJ�WKH�QHHGOH����EHWZHHQ�IXOO\�WKHRUHWLFDO�DQG�IXOO\�HPSLULFDO
Ɣ 3URYLGH�XVHUV�JRRG�GHIDXOWV��EXW�DOVR�JUHDW�IOH[LELOLW\��FXVWRPL]DEOH�

�

3UHOLPLQDU\��IURP�D�
SDSHU�GUDIW�

OLJKW�\LHOGV�DQG�FKDUJH�\LHOGV

:KDW�FDXVHV�WKLV�WXUQRYHU"�/LQGKDUG�³TXHQFKLQJ´�WDNLQJ�RYHU�
IURP�JURZLQJ�H��HVFDSH�SURE�DV�(��!��
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(5�/\�DQG�4\

Ɣ :H�VSOLW�GLIIHUHQFHV��EXW�LQWHOOLJHQWO\��RU�JR�FRQVHUYDWLYH��H�J��OHVV�/\�
Ɣ )XWXUH�(5�ZRUN�ZLOO�FOHDYH�&RPSWRQ�Y��EHWD��JDPPD�DOUHDG\�GLVWLQFW�
Ɣ 6SHFLDO�PRGHO�IRU�;(/'$�\LHOGV�DOUHDG\�H[LVWV��-DFRE�0F/DXJKOLQ��'\ODQ�7HPSOHV��

*UHJ�5LVFKELHWHU�

$W�ORZ�HQHUJLHV��/\�
WDQNV�DV�4\�
DV\PSWRWHV�WR�PD[�
SRVVLEOH��a��:�

+LJKHU�ILHOG��!�0RUH�4��OHVV�/
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(5�15�'LVFULPLQDWLRQ��6��6��LQ�/;H�
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1XPEHU�RI�SUHGLFWHG�OHDNDJH�HYHQWV�GHSHQGV�RQ�GULIW�ILHOG��OLJKW�\LHOG��J����H[WUDFWLRQ�
HIILFLHQF\�

Ɣ (5�15�GLVFULPLQDWLRQ�KDV�EHHQ�
H[WHQVLYHO\�VWXGLHG�XVLQJ�GDWD�IURP�
/8;��;(121���

Ɣ 1(67�VLPXODWHG�GLVFULPLQDWLRQ�
PDWFKHV�ZHOO�ZLWK�WKH�/8;�GDWD

(5�15�GLVF��LQ�/8;��������������



(5�15�EDQGV�DQG�GLVFULPLQDWLRQ�ZLWK�/=

Ɣ %OXH�RUDQJH�GRWV�DUH�GDWD�IURP�(5�
�WULWLXP��DQG�15��''�QHXWURQ�

Ɣ 6ROLG�EOXH��UHG��OLQHV�DUH�WKH�PHGLDQ�
RI�(5��15��VLPXODWHG�IURP�1(67�
Y�����

Ɣ 'DVKHG�OLQHV�DUH���������TXDQWLOHV�
IURP�1(67�VLP��

Ɣ /=�GHWHFWRU�ILOH�LQFOXGHG�LQ�WKH�ODWHVW�
1(67�UHOHDVH�Y������

�

/=�ILUVW�VFLHQFH�UHVXOW��DU;LY�����������

https://github.com/NESTCollaboration/nest/releases/tag/v2.3.11
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&RPSDULQJ�ZLWK�;(121Q7�65��DQG�1(67�Y������

��

Ɣ %OXH�GRWV�IURP�;(121Q7�(5�
FDOLEUDWLRQ��5Q�����ZLWK�������
VLJPD�VKRZQ�LQ�JUD\�EDQGV

Ɣ 1(67�Y�������VLPXODWHG�(5�
RYHUODLG��PHGLDQ��EODFN�OLQHV��������
VLJPD��GDVKHG�FRORU�OLQHV

Ɣ ;(121Q7�65��GHWHFWRU�ILOH�
LQFOXGHG�LQ�WKH�ODWHVW�1(67�
UHOHDVH�Y������

;(121Q7�ILUVW�VFLHQFH�UHVXOW��DU;LY�����������
SORW�IURP�.QXW�0RUDD�,'0������WDON�

https://github.com/NESTCollaboration/nest/releases/tag/v2.3.11
https://github.com/NESTCollaboration/nest/releases/tag/v2.3.11
https://indico.cern.ch/event/922783/contributions/4892806/


(5�15�GLVFULPLQDWLRQ��D�1(67�VLPXODWLRQ�IRU�WKH�IXWXUH

Ɣ +LJKHU�J��	�H[WUDFWLRQ�HIILFLHQF\�OHDG�WR�VPDOOHU�(5�OHDNDJH
Ɣ 2SWLPDO�GULIW�ILHOG�IRU�IXWXUH�GHWHFWRU�����a����9�FP ��
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([DPSOHV�RI�1(67�2XWSXW�IRU�(QHUJ\�5HVROXWLRQ

1(67�SUHGLFWHG�HQHUJ\�UHVROXWLRQ�PDWFKHG�ZHOO�ZLWK�GDWD�IURP�;(121�7�
��

DU;LY������������
�3K\V��5HY��'�

1H[W�WDON�
(QHUJ\�UHVROXWLRQ�LQ�
/=�
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(QHUJ\�UHVROXWLRQ�GLVFUHSDQF\��KHDUG�IURP�\HVWHUGD\�
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�DVVXPH�J�� �������XVH���9�FP�
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Ɣ 1(67�LV�TXLWH�UREXVW��EDODQFLQJ�QRW�MXVW�WKHRU\�DQG�H[SHULPHQW��EXW�DOVR�
VSHHG��DW�0H9�VFDOH�FDQ�VWLOO�VLPXODWH�PLOOLRQV�RI�HYHQW�PLQXWH��DQG�SUHFLVLRQ

Ɣ &RQVWDQWO\�EHLQJ�XSGDWHG��EXW�DOVR�EHLQJ�FDUHIXO�WR�DYRLG�DPEXODQFH�FKDVLQJ
ż 0LQRU�UHOHDVHV�aPRQWKO\��PDMRU�RQHV�aEL�DQQXDO��

Ɣ 1(67�ZRUNV�IRU�ERWK�;HQRQ��OLTXLG�	�JDV��DQG�$UJRQ��XVLQJ�VLPLODU�RIWHQ�
LGHQWLFDO�HTXDWLRQV�IRUPXODH�IXQFWLRQV
ż ([FHOOHQW�PDWFKHV�ZLWK�GDWD�RQ�\LHOGV��(5�15��UHVROXWLRQ�IRU�OLTXLG�[HQRQ
ż ,PSURYHG�OLTXLG�DUJRQ�ILWWLQJ�ZKHQHYHU�GDWD�LV�DYDLODEOH

Ɣ )XWXUH�GHYHORSPHQW��;H�GRSHG�OLTXLG�DUJRQ�ZRXOG�EH�YDOXDEOH�IRU�PDQ\�
QHZ�DSSOLFDWLRQV

��

6XPPDU\�DQG�2XWORRN


