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

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
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L H C  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 ,  e t c .

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 L P  

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 ?

L H C  L L P  w h i t e  p a p e r :  
M a r c h  2 0 1 9  —  a r X i v : 1 9 0 3 . 0 4 4 9 7  

T o  a p p e a r  i n  J .  P h y s .  G

https://longlivedparticles.web.cern.ch/node/26
http://cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llp
http://cern.ch/longlivedparticles
https://arxiv.org/abs/1903.04497
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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 s  a r e  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  
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• S l i d e s  a r e  t h e r e  t o  g u i d e  t h e  d i s c u s s i o n

L H C  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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O ve ra l l  w e ’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  

• 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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O n  t h e  a r X iv   
1 1  M a rch  2 0 1 9  

2 5 7  p a g e s   
( 3 0 1  w / r e f e r e n c e 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  

2 1  e d i t o r s  

6 1 6  r e f e r e n c e s  

4 8  c i t a t i o n s  t o  d a t e

T h e  L H C  L L P  C o m m u n i t y  w h i t e  p a p e r
a r X i v : 1 9 0 3 . 0 4 4 9 7  ( t o  a p p e a r  i n  J .  P h y s .  G )

https://arxiv.org/abs/1903.04497
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a r X i v : 1 9 0 3 . 0 4 4 9 7  ( t o  a p p e a r  i n  J .  P h y s .  G )

A  c o m p r e h e n s i ve  d o c u m e n t  —  a  
c o m b i n a t i o n  r e v i e w  p a p e r,  s e t  o f  

r e c o m m e n d a t i o n s ,  a c c o u n t i n g  o f  o p e n  
d i s c ove r y  p o s s i b i l i t i e s ,  r e c o r d  o f  

a c c u m u l a t e d  k n ow l e d g e ,  a n d  
s p e c u l a t i o n  f o r  t h e  f u t u r e  —  t h a t  

( p a i r e d  w i t h  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  a r X iv : 1 8 0 6 . 0 7 3 9 6  /  
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 )  s e r ve s  a s  a  d e f i n i t i v e  g u i d e  
t o  L L P  s e a r ch e s  a t  t h e  L H C

https://arxiv.org/abs/1903.04497
https://arxiv.org/abs/1806.07396
https://iopscience.iop.org/article/10.1088/1361-6633/ab28d6
https://iopscience.iop.org/article/10.1088/1361-6633/ab28d6
https://iopscience.iop.org/article/10.1088/1361-6633/ab28d6
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LHC  
Long-Lived Part icle 

Community

Join the CERN egroup: lhc-l lp

Next workshop 

Searching for  long- l ived part ic les 
at  the LHC:  

Seventh workshop of  the  
LHC LLP Community 

25-27 May 2020 
CERN

https: / / indico.cern.ch/e/LHC_LLP_May_2020

http://cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llp
https://indico.cern.ch/e/LHC_LLP_May_2020
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F u t u r e  f u t u r e :  

Fa l l  wo r k s h o p  2 0 2 0  ( L H C L L P 8 )  
i n  J a p a n !  

 
M o r e  d e t a i l s  f o r t h c o m i n g

http://cern.ch/simba3/SelfSubscription.aspx?groupName=lhc-llp
https://indico.cern.ch/e/LHC_LLP_May_2020
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F I P s  2 0 2 0
F e e b l y - I n t e r a c t i n g  P a r t i c l e  w o r k s h o p

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

W h a t  a r e  F I P s ?   R o u g h l y :  A ny  n e w  p hy s i c s  w i t h  
c o u p l i n g  < < <  1  a n d  m a s s  b e l ow  t h e  E W  s c a l e  

E x a m p l e s :  L i g h t  D M  a n d  r e l a t e d  m e d i a t o r s  ( d a r k  
s c a l a r,  d a r k  ve c t o r,  e t c . ) ,  a x i o n s / A L P s ,  H N L s ,  

e t c .  

C o m p l e m e n t a r y  t o  h i g h - e n e r g y  s e a r ch e s  

F I P  s e a r ch e s  a t  c o l l i d e r s  ( i n c l u d i n g  AT L A S ,  C M S ,  
L H C b ) ,  e x t r a c t e d  b e a m s ,  n e u t r i n o s ’  n e a r  

d e t e c t o r s ,  d i r e c t  a n d  i n d i r e c t  D M  d e t e c t i o n ,  
A x i o n s / A L P s  e x p e r i m e n t s ,  t h e o r y  o f  H N L ,  l i g h t  

D M ,  a x i o n s ,  a n d  F I P s  a t  l a r g e

C E R N  —  2 7 - 2 9  M ay  2 0 2 0
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F o c u s  f o r  L H C L L P 6

Th i s  wo r k s h o p  i s  a b o u t  wh a t ’s  n e w  
• D e d i c a t e d  t a l k s  a b o u t  t h e  n e w e s t  L L P  r e s u l t s  f r o m  t h e  c e n t r a l  

d e t e c t o r s  o f  t h e  L H C  s i n c e  l a s t  wo r k s h o p  r a t h e r  t h a n  s n a p s h o t  
t a l k s  

• N e w  m o d e l s  t h a t  c o u l d  g i ve  r i s e  t o  L L P  s i g n a t u r e s  w e ’ve  b e e n  
ove r l o o k i n g  

• N e w  t r i g g e r i n g  i d e a s  
• N e w  u p d a t e s  f r o m  d e d i c a t e d  d e t e c t o r s  a n d  o t h e r  f a c i l i t i e s ,  

i n c l u d i n g  c a l i b r a t i o n  r u n  r e s u l t s  
• N e w  d e ve l o p m e n t s  i n  m a ch i n e  l e a r n i n g  t e ch n i q u e s  f o r  L L P  

s e a r ch e s  
• H o t t e s t  a n d  l a t e s t  i n  t h e  r e a l m  o f  h e av y  n e u t r a l  l e p t o n s ,  

s e a r ch e s  a n d  m o d e l s  
• L a t e s t  t h o u g h t s  o n  t h e  c o n n e c t i o n s  b e t w e e n  d a r k  m a t t e r  a n d  L L P  

s e a r ch e s
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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.
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