
&)����&RVPLF�3UREHV�RI�'DUN�
0DWWHU�3K\VLFV

$OH[�'UOLFD�:DJQHU��)HUPLODE�8&KLFDJR�
RQ�EHKDOI�RI�&)��&RQYHQHUV��

&KDQGD�3UHVFRG�:HLQVWHLQ�	�+DL�%R�<X
6QRZPDVV�'D\

6HSWHPEHU���������



2XWOLQH
Ɣ 'DUN�0DWWHU��&RVPLF�3UREHV
Ɣ 6ROLFLWHG�ZKLWH�SDSHUV
Ɣ 7LPHOLQHV�
Ɣ +RZ�WR�JHW�LQYROYHG



'DUN�0DWWHU�LQ�6QRZPDVV�����



�����3��ZLWKRXW�&)�����
7KH������3��UHSRUW�GLG�QRW�LGHQWLI\�GDUN�
PDWWHU�DV�D�VFLHQFH�GULYHU�IRU�WKH�ODUJH�FRVPLF�
VXUYH\�HIIRUWV��/667��'(6,��&0%�6���

'2(�UHVLVWV�H[SDQGLQJ�WKH�VFLHQWLILF�VFRSH�RI�
WKHVH�H[SHULPHQWV�WR�VXSSRUW�GDUN�PDWWHU�
UHVHDUFK�
HYHQ�WKRXJK
�GDUN�PDWWHU�LV�D�'2(�
PLVVLRQ�SULRULW\�

:H�ZRXOG�OLNH�WR�DYRLG�KDYLQJ�WKLV�KDSSHQ�
DJDLQ���

KWWSV���ZZZ�XVSDUWLFOHSK\VLFV�RUJ�ZS�FRQWHQW�XSORDGV���������),1$/B3�B5HSRUWB�������SGI

https://www.usparticlephysics.org/wp-content/uploads/2018/03/FINAL_P5_Report_053014.pdf


$VWURSK\VLFV�SURYLGHV�
WKH�RQO\�UREXVW��SRVLWLYH�
HPSLULFDO�PHDVXUHPHQW�
RI�GDUN�PDWWHU

&)����'DUN�0DWWHU��3DUWLFOH�OLNH
&)����'DUN�0DWWHU��:DYH�OLNH
&)����'DUN�0DWWHU��&RVPLF�3UREHV

&)����&RVPLF�3UREHV�RI�)XQGDPHQWDO�3K\VLFV
()����%60��'DUN�0DWWHU�DW�FROOLGHUV
7)����$VWUR�SDUWLFOH�SK\VLFV�	�FRVPRORJ\

&)�'DUN�0DWWHU�7RSLFDO�*URXSV

7RSLFDO�*URXSV�LQ�RWKHU�)URQWLHUV



6RPH�UHFHQW�H[DPSOHV���

%XHQ�$EDG�HW�DO��������������1JX\HQ�HW�DO��������������

https://arxiv.org/abs/2107.12377
https://arxiv.org/abs/2107.12380


/HWWHUV�RI�,QWHUHVW�DQG�6ROLFLWHG�:KLWH�3DSHUV
Ɣ &)���UHFHLYHG�a���/HWWHUV�RI�,QWHUHVW�IURP�WKH�FRPPXQLW\�

Ɣ 7KURXJK�D�VHULHV�RI�GLVFXVVLRQV��LQFOXGLQJ�WKH�&RPPXQLW\�3ODQQLQJ�0HHWLQJ���
ZH�DUULYHG�DW�D�OLVW�RI���VROLFLWHG�ZKLWH�SDSHUV�ZLWK�GHVLJQDWHG�IDFLOLWDWRUV�

Ɣ &)���LV�KDSS\�WR�DFFHSW�DGGLWLRQDO�FRQWULEXWHG�ZKLWH�SDSHUV��EXW�ZH�
HQFRXUDJH�SHRSOH�WR�MRLQ�WKHVH�HIIRUWV�ZKHQ�SRVVLEOH�



&)���³6ROLFLWHG´�:KLWH�3DSHU�7RSLFV
Ɣ 'DUN�PDWWHU�SK\VLFV�IURP�KDOR�PHDVXUHPHQWV�>�ZS�FI���GDUNBPDWWHUBKDORV@

'DUN�PDWWHU�SK\VLFV�IURP�GDUN�PDWWHU�KDORV�UDQJLQJ�IURP�ODUJH�VFDOH�VWUXFWXUH�WR�VXE�JDODFWLF�VFDOHV�
)DFLOLWDWRUV��.HLWK�%HFKWRO��6LPRQ�%LUUHU��)UDQFLV�<DQ�&\U�5DFLQH��.DWHOLQ�6FKXW]

Ɣ 3ULPRUGLDO�%ODFN�+ROHV�	�*UDYLWDWLRQDO�:DYHV�>�ZS�FI���GDUNBPDWWHUBSEKBJZ@
3ULPRUGLDO�EODFN�KROHV�DV�GDUN�PDWWHU�DQG�SUREHV�RI�LQIODWLRQ��MRLQW�ZLWK�&)�"�
)DFLOLWDWRUV��$QGUHD�$OEHUW��6LPHRQ�%LUG��:LOO�'DZVRQ

Ɣ 1XPHULFDO�VLPXODWLRQV�DQG�V\VWHPDWLFV�>�ZS�FI���GDUNBPDWWHUBVLPV@
,PSRUWDQFH�RI�QXPHULFDO�VLPXODWLRQV�IRU�H[WUDFWLQJ�GDUN�PDWWHU�SK\VLFV��MRLQW�ZLWK�&RPS)�"�
)DFLOLWDWRUV��$UND�%DQHUMHH��)HUDK�0XQVKL��$QQLND�3HWHU

Ɣ &RQQHFWLQJ�GDUN�PDWWHU�WR�HDUO\�XQLYHUVH�SK\VLFV�>�ZS�FI���GDUNBPDWWHUBHDUO\BXQLYHUVH@
/LJKW�UHOLFV����FP��('*(6���HWF��/LNHO\�WR�EH�PHUJHG�LQWR�:3V�IURP�&)��	�7)�
)DFLOLWDWRUV��.LP�%RGG\��&RUD�'YRUNLQ��9HUD�*OXVFHYLF��-XOLDQ�0XxR]

Ɣ 'DUN�PDWWHU�SK\VLFV�LQ�H[WUHPH�DVWURSK\VLFDO�HQYLURQPHQWV�>�ZS�FI���GDUNBPDWWHUB[WUHPH@
,QFOXGHV�VWHOODU�LQWHULRUV��QHXWURQ�VWDUV��QRQ�SULPRUGLDO�EODFN�KROHV��MRLQW�ZLWK�7)�"�
)DFLOLWDWRUV���0DVKD�%DU\DNKWDU��5HJLQD�&DSXWR��'MXQD�&URRQ��.HUVWLQ�3HUH]

Ɣ )DFLOLWLHV�IRU�FRVPLF�SUREHV�RI�GDUN�PDWWHU�SK\VLFV�>�ZS�FI���GDUNBPDWWHUBIDFLOLWLHV@
3URSRVHG�IDFLOLWLHV�IRU�FRVPLF�SUREHV�RI�GDUN�PDWWHU�LQFOXGLQJ�06(��0HJD0DSSHU��&0%�+'��HWF�
)DFLOLWDWRUV��6XNDQ\D�&KDNUDEDUWL��7LQJ�/L��1HHOLPD�6HKJDO��-RVK�6LPRQ

https://docs.google.com/document/d/1ExDNNncAj4ukI6Jo2clg_X2RTjaUBiQqe7L8U3paasQ
https://snowmass2021.slack.com/archives/C01FFM57MR6
https://docs.google.com/document/d/10FhTEyLsfbLThzGCn45xzGmHpn_0ZkLoZnhJvS2knAQ
https://snowmass2021.slack.com/archives/C01F4EYNR0R
https://docs.google.com/document/d/1wO0bQxZFtCWcJv8XthjuVRPn6PB9ypPiOYhP4muuI6U
https://snowmass2021.slack.com/archives/C01ENPAV3B7
https://docs.google.com/document/d/1fxrJxuLoI_0QK6HpjjuqXjfi40x7_hIcYrVKxiwkvRI/edit%23
https://snowmass2021.slack.com/archives/C01ERRYJUFL
https://docs.google.com/document/d/1JFkO6EUtY-AfSVEwqwLtx7c4XnmFlwr2WjKuC5oOeSA
https://snowmass2021.slack.com/archives/C01ERS67WPL
https://docs.google.com/document/d/1nYpOMXUSCskynHpyvTrwcTnpBxmzmX809vablkggdPs/edit
https://snowmass2021.slack.com/archives/C01ES452JGM




&)���,QWHUQDO�:KLWH�3DSHU�7LPHOLQH��XSGDWHG�
3URSRVHG�WLPHOLQH�IRU�&)���SDSHU�ZULWLQJ��
Ɣ 1RY�������LGHQWLI\�³VROLFLWHG´�ZKLWH�SDSHUV�DQG�³IDFLOLWDWRUV´
Ɣ $XJ�����������IDFLOLWDWRUV�VWDUW�LGHQWLI\LQJ�ZULWHUV�IRU�HDFK�ZKLWH�SDSHU
Ɣ 2FW�����������:KLWH�SDSHU�RXWOLQHV�VNHOHWRQV����ZKDW�ZLOO�WKH�SDSHU�FRYHU��

EHJLQ�WR�DUWLFXODWH�NH\�TXHVWLRQV�DQG�RSSRUWXQLWLHV��LGHQWLI\�NH\�TXHVWLRQV�DQG�
RSSRUWXQLWLHV�IRU�HDFK�ZKLWH�SDSHU�

Ɣ -DQ�����������ILUVW�GUDIW�RI�ZKLWH�SDSHU�WR�&)���FRQYHQHUV��IRU�IHHGEDFN�DQG�
GLVFXVVLRQ��VKDUH�DPRQJ�VXE�ZRUNLQJ�JURXSV��UHPLQGHU��WRSLFDO�JURXS�UHSRUW�LV�
ZULWWHQ�LQ�SDUDOOHO�WR�ZKLWH�SDSHUV��VR�QHHG�WR�NQRZ�HDUO\�

Ɣ )HE�0DU��������IXUWKHU�SROLVK�WKH�ZKLWH�SDSHUV�DQG�VXEPLW�WKHP



+RZ�WR�*HW�,QYROYHG
-RLQ�RXU�PHHWLQJV�DQG�HQJDJH�RQ�WKH�6QRZPDVV�6ODFN�

0HHWLQJV��2FWREHU���WK�#���30�('7��$0�3'7
6OLGHV�5HFRUGLQJV���KWWSV���LQGLFR�IQDO�JRY�FDWHJRU\�������
6ODFN���FI���GDUNBPDWWHUBFRVPLF�
(PDLO��VQRZPDVV�FI����GP�FRVPLF#OLVWVHUY�IQDO�JRY�
6QRZPDVV�:LNL��KWWSV���VQRZPDVV���RUJ�FRVPLF�GPBSUREHV�

4XHVWLRQV�IRU�WKH�&)���&RQYHQHUV"
$OH[�'UOLFD�:DJQHU�NDGUOLFD#IQDO�JRY
&KDQGD�3UHVFRG�:HLQVWHLQ�&KDQGD�3UHVFRG�:HLQVWHLQ#XQK�HGX
+DL�%R�<X��KDLER\X#XFU�HGX

�

https://indico.fnal.gov/category/1195/
https://snowmass2021.slack.com/archives/C0129Q0E0RL
mailto:snowmass-cf-03-dm-cosmic@listserv.fnal.gov
https://snowmass21.org/cosmic/dm_probes
mailto:kadrlica@fnal.gov
mailto:Chanda.Prescod-Weinstein@unh.edu
mailto:haiboyu@ucr.edu

