
L o n g - L i v e d  Pa r t i c l e  
C o m m u n i t y

Searching for  long- l ived part ic les  
at  the LHC and beyond:  
Ninth workshop of  the  

LLP Community


25-28 May 2021

Vir tual ly,  everywhere

indico.cern.ch/e/LLP_May_2021

LLP9

X

J a m e s  B e a c h a m   
[ D u k e  U n i v e r s i t y ]



L o n g - L i v e d  Pa r t i c l e  
C o m m u n i t y

Searching for  long- l ived part ic les  
at  the LHC and beyond:  
Ninth workshop of  the  

LLP Community


25-28 May 2021

Vir tual ly,  everywhere

indico.cern.ch/e/LLP_May_2021

LLP9

X

J a m e s  B e a c h a m   
[ D u k e  U n i v e r s i t y ]

S i g n  u p  f o r  t h e  
L L P  C o m m u n i t y  

e m a i l  l i s t : 


l h c - l l p

http://cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llp


J a m e s  B e a ch a m  [ D u k e ] L L P 9  Wo r k s h o p  —  2 5  M ay  2 0 2 1 2

mX

c⌧X Outer edge of  
detector

A discovery could 
be hiding here

The overwhelming majori ty 
of  the work of  col l ider 

experimental is ts
S

ta
b

le

O(mm)

T h e  l i f e t i m e  f r o n t i e r



J a m e s  B e a ch a m  [ D u k e ] L L P 9  Wo r k s h o p  —  2 5  M ay  2 0 2 1 3

Naive 
dimensional 

analysis

D
ia

g
ra

m
 S

h
u

ve
, 

a
d

d
it

io
n

s 
K

n
a

p
e

n
, 

C
ra

ig
, 

m
e

⌧ =
~
M

<latexit sha1_base64="VAFziKtYOECSqiNNtxdxPrijpvA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARXIVJMNouhIIL3QgV7AOaUibTSTt08mBmIpSYhb/ixoUibv0Nd/6N04egogcuHM65l3vv8RPOpELowygsLC4trxRXS2vrG5tb5vZOU8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb80fnEb91SIVkc3ahxQrshHkQsYAQrLfXMPU/hFJ5BLxCYZN7QxyLPrvKeWUZWxXGqbgUi66SKHMfRxHWR67rQttAUZTBHvWe+e/2YpCGNFOFYyo6NEtXNsFCMcJqXvFTSBJMRHtCOphEOqexm0/tzeKiVPgxioStScKp+n8hwKOU49HVniNVQ/vYm4l9eJ1VBpZuxKEkVjchsUZByqGI4CQP2maBE8bEmmAimb4VkiHUSSkdW0iF8fQr/J03HspFlXx+XaxfzOIpgHxyAI2CDU1ADl6AOGoCAO/AAnsCzcW88Gi/G66y1YMxndsEPGG+fFNOWLQ==</latexit><latexit sha1_base64="VAFziKtYOECSqiNNtxdxPrijpvA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARXIVJMNouhIIL3QgV7AOaUibTSTt08mBmIpSYhb/ixoUibv0Nd/6N04egogcuHM65l3vv8RPOpELowygsLC4trxRXS2vrG5tb5vZOU8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb80fnEb91SIVkc3ahxQrshHkQsYAQrLfXMPU/hFJ5BLxCYZN7QxyLPrvKeWUZWxXGqbgUi66SKHMfRxHWR67rQttAUZTBHvWe+e/2YpCGNFOFYyo6NEtXNsFCMcJqXvFTSBJMRHtCOphEOqexm0/tzeKiVPgxioStScKp+n8hwKOU49HVniNVQ/vYm4l9eJ1VBpZuxKEkVjchsUZByqGI4CQP2maBE8bEmmAimb4VkiHUSSkdW0iF8fQr/J03HspFlXx+XaxfzOIpgHxyAI2CDU1ADl6AOGoCAO/AAnsCzcW88Gi/G66y1YMxndsEPGG+fFNOWLQ==</latexit><latexit sha1_base64="VAFziKtYOECSqiNNtxdxPrijpvA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARXIVJMNouhIIL3QgV7AOaUibTSTt08mBmIpSYhb/ixoUibv0Nd/6N04egogcuHM65l3vv8RPOpELowygsLC4trxRXS2vrG5tb5vZOU8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb80fnEb91SIVkc3ahxQrshHkQsYAQrLfXMPU/hFJ5BLxCYZN7QxyLPrvKeWUZWxXGqbgUi66SKHMfRxHWR67rQttAUZTBHvWe+e/2YpCGNFOFYyo6NEtXNsFCMcJqXvFTSBJMRHtCOphEOqexm0/tzeKiVPgxioStScKp+n8hwKOU49HVniNVQ/vYm4l9eJ1VBpZuxKEkVjchsUZByqGI4CQP2maBE8bEmmAimb4VkiHUSSkdW0iF8fQr/J03HspFlXx+XaxfzOIpgHxyAI2CDU1ADl6AOGoCAO/AAnsCzcW88Gi/G66y1YMxndsEPGG+fFNOWLQ==</latexit><latexit sha1_base64="VAFziKtYOECSqiNNtxdxPrijpvA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARXIVJMNouhIIL3QgV7AOaUibTSTt08mBmIpSYhb/ixoUibv0Nd/6N04egogcuHM65l3vv8RPOpELowygsLC4trxRXS2vrG5tb5vZOU8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb80fnEb91SIVkc3ahxQrshHkQsYAQrLfXMPU/hFJ5BLxCYZN7QxyLPrvKeWUZWxXGqbgUi66SKHMfRxHWR67rQttAUZTBHvWe+e/2YpCGNFOFYyo6NEtXNsFCMcJqXvFTSBJMRHtCOphEOqexm0/tzeKiVPgxioStScKp+n8hwKOU49HVniNVQ/vYm4l9eJ1VBpZuxKEkVjchsUZByqGI4CQP2maBE8bEmmAimb4VkiHUSSkdW0iF8fQr/J03HspFlXx+XaxfzOIpgHxyAI2CDU1ADl6AOGoCAO/AAnsCzcW88Gi/G66y1YMxndsEPGG+fFNOWLQ==</latexit>

S a m e  
p r i n c i p l e s  t h a t  
y i e l d  L L P s  i n  
t h e  S M  c a n  
g e n e r i c a l l y  

a p p l y  i n  B S M  
t h e o r i e s

L o n g - l i v e d  p a r t i c l e s  i n  t h e  S t a n d a r d  M o d e l

https://indico.fnal.gov/event/43776/contributions/188481/attachments/129394/156945/snowmass_knapen.pdf
https://indico.cern.ch/event/863077/contributions/3850699/attachments/2044003/3423877/LHC_LLP_Craig.pdf
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M a p p i n g  L L P  s i g n a t u r e  s p a c e

Heather Russell

L o n g - l i v e d  p a r t i c l e s  f r o m  t h e  m a i n  i n t e r a c t i o n  p o i n t s  o f  t h e  L H C

https://hrussell.web.cern.ch/hrussell/graphics.html
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M a p p i n g  L L P  s i g n a t u r e  s p a c e

Fo r  a n  e x h a u s t i v e  d i s c u s s i o n  o f  l o n g - l i v e d  p a r t i c l e s  a t  t h e  L H C ,  s e e  t h e  L L P  C o m m u n i t y  wh i t e  
p a p e r  [  J .  P hy s .  G  4 7  0 9 0 5 0 1  ( 2 0 2 0 )  ]  a n d  t h e  M AT H U S L A  p hy s i c s  c a s e  d o c u m e n t   

[  R e p t . P r o g . P hy s .  8 2  ( 2 0 1 9 )  n o . 1 1 ,  1 1 6 2 0 1  ]

Heather Russell

L o n g - l i v e d  p a r t i c l e s  f r o m  t h e  m a i n  i n t e r a c t i o n  p o i n t s  o f  t h e  L H C

https://dx.doi.org/10.1088/1361-6471/ab4574
https://iopscience.iop.org/article/10.1088/1361-6633/ab28d6
https://hrussell.web.cern.ch/hrussell/graphics.html
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M a p p i n g  L L P  s i g n a t u r e  s p a c e

Fo r  a n  e x h a u s t i v e  d i s c u s s i o n  o f  l o n g - l i v e d  p a r t i c l e s  a t  t h e  L H C ,  s e e  t h e  L L P  C o m m u n i t y  wh i t e  
p a p e r  [  J .  P hy s .  G  4 7  0 9 0 5 0 1  ( 2 0 2 0 )  ]  a n d  t h e  M AT H U S L A  p hy s i c s  c a s e  d o c u m e n t   

[  R e p t . P r o g . P hy s .  8 2  ( 2 0 1 9 )  n o . 1 1 ,  1 1 6 2 0 1  ]

We ’ve  b e e n  d o i n g  t h e s e  s e a r ch e s  
s i n c e  d ay  o n e  o f  t h e  L H C  ( a n d  a t  

L E P,  &  Te va t r o n ) ,  b u t  u n t i l  ~ 2 0 1 6 ,  
t h e y  w e r e  a l way s  c o n s i d e r e d  

f r i n g e ,  a n d  t h e y  s t i l l  m a k e  u p  l e s s  
t h a n  1 0 %  o f  o u r  “ e x o t i c ”  s e a r ch e s 


P u b l i c  r e s u l t s  w i t h  t h e  c e n t r a l  L H C  
d e t e c t o r s 


C M S  E x o t i c a  L L P 


C M S  S U S Y  R P V 


L H C b  P u b l i c  R e s u l t s 


AT L A S  E x o t i c s 


AT L A S  S U S YHeather Russell

L o n g - l i v e d  p a r t i c l e s  f r o m  t h e  m a i n  i n t e r a c t i o n  p o i n t s  o f  t h e  L H C

https://dx.doi.org/10.1088/1361-6471/ab4574
https://iopscience.iop.org/article/10.1088/1361-6633/ab28d6
https://indico.cern.ch/event/517268/timetable/#7-lep-legacy-123
https://indico.cern.ch/event/517268/timetable/#8-tevatron-legacy-123
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO/LLP.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS/RPV.html
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
https://hrussell.web.cern.ch/hrussell/graphics.html
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L o n g - L i v e d  P a r t i c l e  C o m m u n i t y

… i n  c o l l a b o ra t i o n  w i t h  t h e  t h e o r y / p h e n o  c o m m u n i t y  
a n d  M o E DA L ,  M i l l i Q a n ,  M AT H U S L A ,  FA S E R ,  C O D E X - b ,  

A L 3 X ,  A N U B I S ,  NA 6 2 ,  C L I C ,  F C C ,  e t c . :   
a ny  L L P - r e l a t e d  e x p e r i m e n t  wo r l dw i d e

Wo r k s h o p s  —   
t wo  p e r  ye a r

Join the CERN egroup: lhc-l lp cern.ch/ longlivedpart icles 

Fo r m e d  t o  a d d r e s s  o n e  q u e s t i o n : 

H ow  d o  w e  b e s t  e n s u r e  t h a t  w e  d o n ' t  m i s s  B S M   
l o n g - l i v e d  p a r t i c l e  s i g n a t u r e s  f o r  t h e  r e m a i n d e r   

o f  t h e  L H C  p r o g r a m  —  a n d  b e yo n d  t h e  L H C ?

L o n g - l i v e d  p a r t i c l e  w h i t e  p a p e r  ( E d s .  B e a c h a m  &  S h u v e ) : 

P u b l i c  M a r c h  2 0 1 9  —  J .  P h y s .  G  4 7  0 9 0 5 0 1  ( 2 0 2 0 )

https://longlivedparticles.web.cern.ch/node/26
http://cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llp
http://cern.ch/longlivedparticles
https://dx.doi.org/10.1088/1361-6471/ab4574
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L o n g - l i v e d  p a r t i c l e s  b e y o n d  t h e  L H C
O u r  a b i l i t y,  a s  a  f i e l d ,  t o  d i s c ove r  B S M  L L P s ,  i s  n o t  d e f i n e d  o n l y  by  t h e  i n t e r a c t i o n  
p o i n t s  o f  t h e  L H C 

• M a ny  o t h e r  e x p e r i m e n t a l  p r o j e c t s  s e a r ch  f o r,  a r e  p o t e n t i a l l y  s e n s i t i v e  t o ,  o r  c o u l d  

b e  d e s i g n e d  t o  b e  s e n s i t i v e  t o  L L P s 

• I f  i t ’s  a  B S M  p a r t i c l e  yo u  c a n  p r o d u c e  i n  a n  e x p e r i m e n t  t h a t  h a s  a  cτ  i n  t h e  c m  t o  

k m  r a n g e  b e f o r e  i t  d e c ay s  a n d  i t s  d e c ay  p r o d u c t s  h i t  yo u r  d e t e c t o r,  t h e n  i t ’s  a  
l o n g - l i v e d  p a r t i c l e 


• Th i s  l e a d s  t o  o bv i o u s  a n d  c l e a r  c o n n e c t i o n s  a m o n g  m u l t i p l e  p r o j e c t s  a r o u n d  t h e  
g l o b e ,  c o m p l e m e n t a r y  t o  t h o s e  a t  t h e  L H C
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L o n g - l i v e d  p a r t i c l e s  b e y o n d  t h e  L H C
O u r  a b i l i t y,  a s  a  f i e l d ,  t o  d i s c ove r  B S M  L L P s ,  i s  n o t  d e f i n e d  o n l y  by  t h e  i n t e r a c t i o n  
p o i n t s  o f  t h e  L H C 

• M a ny  o t h e r  e x p e r i m e n t a l  p r o j e c t s  s e a r ch  f o r,  a r e  p o t e n t i a l l y  s e n s i t i v e  t o ,  o r  c o u l d  

b e  d e s i g n e d  t o  b e  s e n s i t i v e  t o  L L P s 

• I f  i t ’s  a  B S M  p a r t i c l e  yo u  c a n  p r o d u c e  i n  a n  e x p e r i m e n t  t h a t  h a s  a  cτ  i n  t h e  c m  t o  

k m  r a n g e  b e f o r e  i t  d e c ay s  a n d  i t s  d e c ay  p r o d u c t s  h i t  yo u r  d e t e c t o r,  t h e n  i t ’s  a  
l o n g - l i v e d  p a r t i c l e 


• Th i s  l e a d s  t o  o bv i o u s  a n d  c l e a r  c o n n e c t i o n s  a m o n g  m u l t i p l e  p r o j e c t s  a r o u n d  t h e  
g l o b e ,  c o m p l e m e n t a r y  t o  t h o s e  a t  t h e  L H C

Th e o r y / p h e n o

AL3X MiniBooNE

ANITA BDX

• Fo r  e x a m p l e ,  i t ’s  c r u c i a l  t h a t  
f u t u r e  p r o j e c t s  l i k e  t h e  F C C ,  
C E P C ,  C L I C / I L C ,  a d o p t  
a c c e l e r a t o r  a n d  d e t e c t o r  
d e s i g n s  t h a t  m a i n t a i n  
s e n s i t i v i t y  t o  L L P s  f r o m  t h e  
b e g i n n i n g
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L o n g - l i v e d  p a r t i c l e s  b e y o n d  t h e  L H C
O u r  a b i l i t y,  a s  a  f i e l d ,  t o  d i s c ove r  B S M  L L P s ,  i s  n o t  d e f i n e d  o n l y  by  t h e  i n t e r a c t i o n  
p o i n t s  o f  t h e  L H C 

• M a ny  o t h e r  e x p e r i m e n t a l  p r o j e c t s  s e a r ch  f o r,  a r e  p o t e n t i a l l y  s e n s i t i v e  t o ,  o r  c o u l d  

b e  d e s i g n e d  t o  b e  s e n s i t i v e  t o  L L P s 

• I f  i t ’s  a  B S M  p a r t i c l e  yo u  c a n  p r o d u c e  i n  a n  e x p e r i m e n t  t h a t  h a s  a  cτ  i n  t h e  c m  t o  

k m  r a n g e  b e f o r e  i t  d e c ay s  a n d  i t s  d e c ay  p r o d u c t s  h i t  yo u r  d e t e c t o r,  t h e n  i t ’s  a  
l o n g - l i v e d  p a r t i c l e 


• Th i s  l e a d s  t o  o bv i o u s  a n d  c l e a r  c o n n e c t i o n s  a m o n g  m u l t i p l e  p r o j e c t s  a r o u n d  t h e  
g l o b e ,  c o m p l e m e n t a r y  t o  t h o s e  a t  t h e  L H C

• Th u s ,  t h e  L L P  C o m m u n i t y  wo r k s h o p s  h ave  b e c o m e  a  r e g u l a r  p l a t f o r m  t o  d i s c u s s ,  
c o m p a r e ,  a n d  c o l l a b o ra t e  o n  L L P  s e a r ch e s  a r o u n d  t h e  wo r l d  a n d  i d e a s  t o  m a i n t a i n  
d i s c ove r y  p o t e n t i a l  n ow  a n d  i n  t h e  f u t u r e

Th e o r y / p h e n o

AL3X MiniBooNE

ANITA BDX

• Fo r  e x a m p l e ,  i t ’s  c r u c i a l  t h a t  
f u t u r e  p r o j e c t s  l i k e  t h e  F C C ,  
C E P C ,  C L I C / I L C ,  a d o p t  
a c c e l e r a t o r  a n d  d e t e c t o r  
d e s i g n s  t h a t  m a i n t a i n  
s e n s i t i v i t y  t o  L L P s  f r o m  t h e  
b e g i n n i n g
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L o n g - l i v e d  p a r t i c l e s  b e y o n d  t h e  L H C
O u r  a b i l i t y,  a s  a  f i e l d ,  t o  d i s c ove r  B S M  L L P s ,  i s  n o t  d e f i n e d  o n l y  by  t h e  i n t e r a c t i o n  
p o i n t s  o f  t h e  L H C 

• M a ny  o t h e r  e x p e r i m e n t a l  p r o j e c t s  s e a r ch  f o r,  a r e  p o t e n t i a l l y  s e n s i t i v e  t o ,  o r  c o u l d  

b e  d e s i g n e d  t o  b e  s e n s i t i v e  t o  L L P s 

• I f  i t ’s  a  B S M  p a r t i c l e  yo u  c a n  p r o d u c e  i n  a n  e x p e r i m e n t  t h a t  h a s  a  cτ  i n  t h e  c m  t o  

k m  r a n g e  b e f o r e  i t  d e c ay s  a n d  i t s  d e c ay  p r o d u c t s  h i t  yo u r  d e t e c t o r,  t h e n  i t ’s  a  
l o n g - l i v e d  p a r t i c l e 


• Th i s  l e a d s  t o  o bv i o u s  a n d  c l e a r  c o n n e c t i o n s  a m o n g  m u l t i p l e  p r o j e c t s  a r o u n d  t h e  
g l o b e ,  c o m p l e m e n t a r y  t o  t h o s e  a t  t h e  L H C

• Th u s ,  t h e  L L P  C o m m u n i t y  wo r k s h o p s  h ave  b e c o m e  a  r e g u l a r  p l a t f o r m  t o  d i s c u s s ,  
c o m p a r e ,  a n d  c o l l a b o ra t e  o n  L L P  s e a r ch e s  a r o u n d  t h e  wo r l d  a n d  i d e a s  t o  m a i n t a i n  
d i s c ove r y  p o t e n t i a l  n ow  a n d  i n  t h e  f u t u r e

Th e o r y / p h e n o

AL3X MiniBooNE

ANITA BDX

• Fo r  e x a m p l e ,  i t ’s  c r u c i a l  t h a t  
f u t u r e  p r o j e c t s  l i k e  t h e  F C C ,  
C E P C ,  C L I C / I L C ,  a d o p t  
a c c e l e r a t o r  a n d  d e t e c t o r  
d e s i g n s  t h a t  m a i n t a i n  
s e n s i t i v i t y  t o  L L P s  f r o m  t h e  
b e g i n n i n g

Th e  m e s s a g e  i s  c l e a r : 


D o n ’ t  ove r l o o k  t h e  
l i f e t i m e  f r o n t i e r
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F i v e  y e a r s  o f  t h e  L o n g - L i v e d  P a r t i c l e  C o m m u n i t y

1 2  M ay  2 0 1 6  

Th e  f i r s t  L L P   
M i n i - Wo r k s h o p 


i n d i c o . c e r n . ch / e ve n t / 5 1 7 2 6 8 /

https://indico.cern.ch/event/517268/
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F i v e  y e a r s  o f  t h e  L o n g - L i v e d  P a r t i c l e  C o m m u n i t y

1
2

3
4

5
6

7
8

https://indico.cern.ch/e/LHC_LLP_April_2017
https://indico.cern.ch/e/LHC_LLP_October_2017
https://indico.cern.ch/e/LHC_LLP_May_2018
https://indico.cern.ch/e/LHC_LLP_October_2018
https://indico.cern.ch/e/LHC_LLP_May_2019
https://indico.cern.ch/e/LHC_LLP_November_2019
https://indico.cern.ch/e/LHC_LLP_May_2020
https://indico.cern.ch/e/LLP_Nov_2020
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F i v e  y e a r s  o f  t h e  L o n g - L i v e d  P a r t i c l e  C o m m u n i t y

1
2

3
4

5
6

7
8

9

https://indico.cern.ch/e/LHC_LLP_April_2017
https://indico.cern.ch/e/LHC_LLP_October_2017
https://indico.cern.ch/e/LHC_LLP_May_2018
https://indico.cern.ch/e/LHC_LLP_October_2018
https://indico.cern.ch/e/LHC_LLP_May_2019
https://indico.cern.ch/e/LHC_LLP_November_2019
https://indico.cern.ch/e/LHC_LLP_May_2020
https://indico.cern.ch/e/LLP_Nov_2020
https://indico.cern.ch/e/LLP_May_2021
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LLP Community workshop registrations

0

75

150

225

300

M
ini, M

ay 2016
LLP1, A

pril 2017
LLP2, O

ct. 2017
LLP3, M

ay 2018
LLP4, O

ct. 2018
LLP5, M

ay 2019
LLP6, N

ov. 2019
LLP7, M

ay 2020
LLP8, N
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LLP9, M
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Two  L L P  C o m m u n i t y  
wo r k s h o p s  p e r  ye a r 


P l a t f o r m  wh e r e  n e w  
i d e a s  o r i g i n a t e 


M u l t i p l e  L L P  p r o j e c t s ,  
t r i g g e r s ,  p a p e r s ,  a n d  
i n i t i a t i v e s  h ave  b e e n  
b o r n  h e r e  —  n o t  j u s t  

f r o m  t a l k s  a n d  
b r a i n s t o r m i n g  s e s s i o n s  

b u t  ( p r e - c ov i d )  ove r  
c o f f e e ,  b e e r,  d i n n e r,  i n  

h a l l way s ,  e t c .

F i v e  y e a r s  o f  t h e  L o n g - L i v e d  P a r t i c l e  C o m m u n i t y

A t  C E R N

Tr i e s t e

A m s t e r d a m G h e n t

Vi r t
u a l

A s  o f  
p o s t i n g
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P u b l i c  M a r c h  2 0 1 9 


P u b l i s h e d  S e p t e m b e r  2 0 2 0 


J .  P h y s .  G  4 7  0 9 0 5 0 1  ( 2 0 2 0 ) 


M a j o r  c o m m u n i t y  e f f o r t 


T w o  d o c u m e n t  e d i t o r s ,   
B e a c h a m  &  S h u v e 


1 9  a d d i t i o n a l  c h a p t e r  e d i t o r s 


2 0 1  a u t h o r s  /  c o n t r i b u t o r s  /  e n d o r s e r s 


1 4 5  c i t a t i o n s  t o  d a t e

L o n g - L i v e d  P a r t i c l e  C o m m u n i t y  w h i t e  p a p e r

https://dx.doi.org/10.1088/1361-6471/ab4574
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L o n g - L i v e d  P a r t i c l e  C o m m u n i t y :  T h e  f u t u r e  i s  b r i g h t

L L P  C o m m u n i t y  n e x t  s t e p s : 


M u l t i t u d e  o f  o p p o r t u n i t i e s  t o  e x p l o r e  t h e  e d g e s  o f  
o u r  k n o w l e d g e  a n d  d e t e c t o r  c a p a b i l i t i e s  f o r  L L P s  
a r o u n d  t h e  g l o b e  a n d  i n  t h e  f u t u r e 


M i g h t  b e  t h e  r i g h t  t i m e  t o  p r o p o s e  a  s e r i e s  o f  L L P  
C o m m u n i t y  w h i t e  p a p e r s  t o  f o l l o w  u p  o n  t h e  f i r s t 


T h e  L L P  C o m m u n i t y  i s  t h e  p l a c e  f o r  b o t h  n e w ,  
p r a c t i c a l  i d e a s  a n d  s p e c u l a t i v e ,  b o u n d a r y - p u s h i n g  
i n i t i a t i v e s 


L L P 9  s e s s i o n s  o n  f u t u r e  c o l l i d e r s / d e t e c t o r s ,  
s y n e r g i e s  w i t h  F I P s ,  d a r k  s h o w e r s ,  e t c .
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L o n g - L i v e d  P a r t i c l e  C o m m u n i t y :  T h e  f u t u r e  i s  b r i g h t

W e  a l s o  h a v e  a  f a i r l y  n e w  t o o l  t o  u s e :  T h e  L H C  L L P  W G 

S i g n  u p  f o r  t h e  l h c - l l p w g  l i s t  h e r e 


L H C  L L P  W G  s e s s i o n  o n  F r i d a y

L L P  C o m m u n i t y

Th e o r y / p h e n o

AL3X

MiniBooNE

ANITA BDX

FCCFPC

FPF

E s t a b l i s h e d  i n  2 0 1 6  f o r  a ny  n e w  L L P  e x p e r i m e n t ,  
i d e a ,  o r  p r o j e c t  a t  a l l ,  a r o u n d  t h e  g l o b e

Th e o r y / p h e n o

L H C  L L P  W G

E s t a b l i s h e d  i n  2 0 2 0  t o  s e r ve  a s  a  f o r m a l  b r i d g e  w i t h  
t h e  r e l e va n t  p hy s i c s  g r o u p s  o f  t h e  a p p r ove d  L H C  

e x p e r i m e n t s 


S o m e  p r o j e c t s  a n d  i d e a s  t h a t  a r i s e  i n  t h e  L L P  
C o m m u n i t y  wo r k s h o p s  c a n  b e  n a t u r a l l y  e x e c u t e d  

u n d e r  t h e  L H C  L L P  W G  b a n n e r 


O t h e r  p r o j e c t s  a r e  b e t t e r  s e r ve d  w i t h i n  t h e  b r o a d e r  
L L P  C o m m u n i t y 


Ta k e - h o m e  m e s s a g e :  Th e r e  i s  p l e n t y  t o  b e  e x p l o r e d  
a n d  m a ny  t o o l s  w i t h  wh i ch  t o  e x p l o r e !

https://lpcc.web.cern.ch/lhc-llp-wg
http://simba3.web.cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llpwg
https://indico.cern.ch/event/980853/timetable/#b-419721-lhc-llp-working-group
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C o m m u n i t y  i s  o p e n  t o  a l l 

• B y  b e i n g  h e r e  a n d  p a r t i c i p a t i n g ,  yo u ’r e  

a l r e a dy  a  m e m b e r ;  w e l c o m e ! 


Wo r k s h o p  i s  i n f o r m a l  a n d  c o l l a b o ra t i o n -
c e n t e r e d 


• D i s c u s s i o n  i s  o f  t h e  h i g h e s t  p r i o r i t y

L L P  C o m m u n i t y :  E m p h a s i s  o n  “ c o m m u n i t y ”
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Wo r k s h o p  i s  i n f o r m a l  a n d  c o l l a b o ra t i o n -
c e n t e r e d 


• D i s c u s s i o n  i s  o f  t h e  h i g h e s t  p r i o r i t y

L L P  C o m m u n i t y :  E m p h a s i s  o n  “ c o m m u n i t y ”

C o m m u n i t y  i s  c o l l a b o ra t i o n  —  C o l l a b o ra t i o n  i s  r e s p e c t
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To  a l l  c o m m u n i t y  m e m b e r s : 

• Ye s ,  a s k  a  q u e s t i o n  a n d  m a k e  a  s u g g e s t i o n ! 


To  a l l  s e s s i o n  ch a i r s : 

• G ive  a m p l e  s p a c e  i n  d i s c u s s i o n  p e r i o d s  f o r  

t h o s e  wh o  h ave n ’ t  h a d  a  ch a n c e  t o  t a l k ! 


We ’r e  r a d i c a l l y  i n c l u s i ve  a n d  r a d i c a l l y   
a n t i - h a r r a s s m e n t

C o m m u n i t y  i s  o p e n  t o  a l l 

• B y  b e i n g  h e r e  a n d  p a r t i c i p a t i n g ,  yo u ’r e  

a l r e a dy  a  m e m b e r ;  w e l c o m e ! 


Wo r k s h o p  i s  i n f o r m a l  a n d  c o l l a b o ra t i o n -
c e n t e r e d 


• D i s c u s s i o n  i s  o f  t h e  h i g h e s t  p r i o r i t y

L L P  C o m m u n i t y :  E m p h a s i s  o n  “ c o m m u n i t y ”

C o m m u n i t y  i s  c o l l a b o ra t i o n  —  C o l l a b o ra t i o n  i s  r e s p e c t
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C o m m u n i t y  i s  o p e n  t o  a l l 

• B y  b e i n g  h e r e  a n d  p a r t i c i p a t i n g ,  yo u ’r e  

a l r e a dy  a  m e m b e r ;  w e l c o m e ! 


Wo r k s h o p  i s  i n f o r m a l  a n d  c o l l a b o ra t i o n -
c e n t e r e d 


• D i s c u s s i o n  i s  o f  t h e  h i g h e s t  p r i o r i t y

L L P  C o m m u n i t y :  E m p h a s i s  o n  “ c o m m u n i t y ”

C o m m u n i t y  i s  c o l l a b o ra t i o n  —  C o l l a b o ra t i o n  i s  r e s p e c t

We ’r e  h e r e  t o  f i n d  n e w  p hy s i c s 

• B o t h  s c i e n c e  a n d  s o c i e t y  s u f f e r  wh e n  i d e a s  

a n d  t h o u g h t s  a r e n ’ t  h e a r d  b e c a u s e  s o m e o n e  
f e e l s  t h r e a t e n e d ,  u n w e l c o m e ,  o r  
m a r g i n a l i z e d 


• Th i s  a p p l i e s  wh e t h e r  v i r t u a l l y  o r  i n  p e r s o n 


• H a r r a s s m e n t  i s  a n t i t h e t i c a l  t o  t h e  i n t e n t i o n  
o f  t h i s  wo r k s h o p 


• We  e n d e avo r  t o  c r e a t e  a  p o s i t i v e  a n d  
w e l c o m i n g  s p a c e !
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# L L P 9  i s  o u r  t h i r d  f u l l y  v i r t u a l  w o r k s h o p
Th e  n e w,  v i r t u a l  n o r m a l  o f  t h e  p a n d e m i c  e r a 

• A l l  p l e n a r y  f o r m a t ,  w i t h  b o t h  s e s s i o n s  o f  t a l k s  b u t  w i t h  a n  

e m p h a s i s  o n  “ wo r k i n g  g r o u p ”  s e s s i o n s ,  a s  i n  t h e  p a s t

Tu e s d ay,  2 5  M ay 

• 1 4 : 0 0  —  I n t r o  a n d  u p d a t e s  f r o m  L H C b ,  C M S ,  &  AT L A S 

• 1 5 : 1 5  —  Wo r k s h o p  p h o t o 

• 1 5 : 3 0  —  F I P s 

• 1 6 : 0 0  —  D e d i c a t e d  L L P  d e t e c t o r s  a n d  p r o j e c t s 


We d n e s d ay,  2 6  M ay 

• 1 4 : 0 0  —  H e av y  n e u t r a l  l e p t o n s  s e s s i o n 

• 1 5 : 1 0  —  R e - i n t e r p r e t a t i o n s  s e s s i o n 

• 1 6 : 3 5  —  N o n - s t a n d a r d  b a ck g r o u n d s  f o r  t h e  H L - L H C 

• 1 7 : 4 5  —  L i g h t n i n g  r o u n d  /  n e w  i d e a s 


Th u r s d ay,  2 7  M ay 

• 1 4 : 0 0  —  L i g h t n i n g  r o u n d  /  n e w  i d e a s 

• 1 5 : 0 0  —  D a r k  s h ow e r s  s i m u l a t i o n  t o o l s  s e s s i o n  ( h a n d s -

o n ! )  a n d  d i s c u s s i o n  o f  P y t h i a ’s  H i d d e n Va l l e y ) 

• 1 8 : 1 5  —  L i g h t n i n g  r o u n d  /  n e w  i d e a s

Fr i d ay,  2 8  M ay 

• 1 4 : 0 0  —  L i g h t n i n g  r o u n d  /  n e w  i d e a s 

• 1 5 : 0 0  —  L H C  L L P  W G  m e e t i n g 

• 1 6 : 1 0  —  L L P s  a t  f u t u r e  ( m u o n )  c o l l i d e r s 

• 1 7 : 2 0  —  H ow  t o  o p t i m a l l y  c a t ch  L L P s  a t  a  

f u t u r e  h a d r o n  c o l l i d e r ?  —  b ra i n s t o r m i n g 

• 1 8 : 0 5  —  L i g h t n i n g  r o u n d  /  n e w  i d e a s

M a t t e r m o s t  ch a n n e l : 


m a t t e r m o s t . w e b . c e r n . ch /
l l p c o m m u n i t y

https://mattermost.web.cern.ch/signup_user_complete/?id=5jhtr4fen78g5goscy55kgddfh
https://mattermost.web.cern.ch/signup_user_complete/?id=5jhtr4fen78g5goscy55kgddfh


L o n g - L i v e d  Pa r t i c l e  
C o m m u n i t y

Next workshop: LLPX


Searching for  long- l ived part ic les  
at  the LHC and beyond:  
Tenth workshop of  the  

LLP Community


Tentat ively :  9-12 November 2021

indico.cern.ch/e/LLP_Nov_2021


Join the CERN egroup: lhc-l lp

L L P X

https://indico.cern.ch/e/LLP_Nov_2021
http://cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llp
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L o n g - L i v e d  Pa r t i c l e  
C o m m u n i t y

Searching for  long- l ived part ic les  
at  the LHC and beyond:  
Ninth workshop of  the  

LLP Community


25-28 May 2021

Vir tual ly,  everywhere

indico.cern.ch/e/LLP_May_2021

LLP9

L L P 9  Wo r k s h o p  —  2 5  M ay  2 0 2 1J a m e s  B e a ch a m  [ D u k e ]

O r g a n i z e r s 


N i s h i t a  D e s a i 

K a r r i  F o l a n  D i  P e t r i l l o 


F e d e r i c o  L e o  R e d i 

A l b e r t  D e  R o e c k 


C a r l o s  V a z q u e z  S i e r r a 

J a m e s  B e a c h a m 


J o s é  F r a n c i s c o  Z u r i t a 

J u l i e t t e  A l i m e n a 

K a t h e r i n e  Pa c h a l 


L o u i e  C o r p e 

M a t t h e w  C i t r o n 


S a s c h a  M e h l h a s e

http://indico.cern.ch/e/LLP_May_2021
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L o n g - L i v e d  Pa r t i c l e  
C o m m u n i t y

Searching for  long- l ived part ic les  
at  the LHC and beyond:  
Ninth workshop of  the  

LLP Community


25-28 May 2021

Vir tual ly,  everywhere
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LLP9
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Wo r k s h o p  g o a l : 


M a p  t h e  f u t u r e  o f  t h e  
l i f e t i m e  f r o n t i e r.  

Yo u ’r e  d o i n g  i t  r i g h t  n ow. 


We l c o m e !

O r g a n i z e r s 


N i s h i t a  D e s a i 

K a r r i  F o l a n  D i  P e t r i l l o 


F e d e r i c o  L e o  R e d i 

A l b e r t  D e  R o e c k 


C a r l o s  V a z q u e z  S i e r r a 

J a m e s  B e a c h a m 


J o s é  F r a n c i s c o  Z u r i t a 

J u l i e t t e  A l i m e n a 

K a t h e r i n e  Pa c h a l 


L o u i e  C o r p e 

M a t t h e w  C i t r o n 


S a s c h a  M e h l h a s e

http://indico.cern.ch/e/LLP_May_2021

