
Cite as: S. Ebadi et al., Science 
10.1126/science.abo6587 (2022). 

 

 
 

First release: 5 May 2022   science.org  (Page numbers not final at time of first release) 1   
 

ć

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 2 
 





 



( ) ( ) ( )q cost0 1 h.c. ,  
2

i t
i ij i ji

i i i j
H t e H t n V n n



 =  + = −  +
   

 





 



 

 



 







 



 

 

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 3 
 



p  

 

p

p

p

p

 









D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 4 
 















 



( )MIS min1 expP A = − −

















D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 5 
 



 







 
 

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/
http://dx.doi.org/10.1103/RevModPhys.90.015002
http://dx.doi.org/10.3389/fphy.2014.00005
http://dx.doi.org/10.1103/PhysRevA.94.022309
http://dx.doi.org/10.1038/s41586-019-1177-4
http://dx.doi.org/10.1038/s41586-019-1177-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31092942&dopt=Abstract
http://dx.doi.org/10.1088/0305-4470/15/10/028
http://dx.doi.org/10.1016/j.physrep.2012.10.002
http://dx.doi.org/10.1126/science.1057726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11313487&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevA.86.052334
http://dx.doi.org/10.1038/ncomms12370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27491338&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevLett.104.020502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20366577&dopt=Abstract


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 6 
 

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/
http://dx.doi.org/10.1038/s41567-020-01105-y
http://dx.doi.org/10.1073/pnas.2006373117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33024018&dopt=Abstract
http://dx.doi.org/10.1126/science.1252319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25061205&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevX.5.031026
http://dx.doi.org/10.1016/0012-365X(90)90358-O
http://dx.doi.org/10.1038/s41586-021-03582-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34234334&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevLett.87.037901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11461592&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevA.96.022330
http://dx.doi.org/10.1126/science.abi8794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34855494&dopt=Abstract
http://dx.doi.org/10.1038/s41586-021-03585-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34234335&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevX.10.021067
http://dx.doi.org/10.1103/PhysRevLett.95.105701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16196941&dopt=Abstract
http://dx.doi.org/10.1126/science.220.4598.671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17813860&dopt=Abstract
http://dx.doi.org/10.1007/s10732-017-9337-x
http://dx.doi.org/10.1063/1.1699114
http://dx.doi.org/10.1103/PhysRevA.65.042308
http://dx.doi.org/10.1103/PhysRevLett.101.130504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18851429&dopt=Abstract
http://dx.doi.org/10.1103/RevModPhys.77.633
http://dx.doi.org/10.1073/pnas.2108492118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34599090&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevLett.127.100504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34533337&dopt=Abstract
https://doi.org/10.1137/0132071
http://dx.doi.org/10.1109/TC.1981.6312176


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 7 
 

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/
http://dx.doi.org/10.1109/9.119632
http://dx.doi.org/10.1137/050644756
http://dx.doi.org/10.1103/PhysRevLett.126.090506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33750175&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevB.72.161201
http://dx.doi.org/10.1103/PhysRevX.5.021015
http://dx.doi.org/10.1088/0953-8984/25/40/404214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24025618&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevResearch.3.033150
http://dx.doi.org/10.1063/1.2539141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17381221&dopt=Abstract
http://dx.doi.org/10.1093/biomet/57.1.97
http://dx.doi.org/10.1214/aoap/1177005980
http://dx.doi.org/10.1103/PhysRevLett.69.2863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10046608&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevB.48.10345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10007313&dopt=Abstract
http://dx.doi.org/10.1088/1742-5468/2007/10/P10014
http://dx.doi.org/10.1088/1742-5468/2007/10/P10014
http://dx.doi.org/10.1080/14789940801912366
http://dx.doi.org/10.1016/j.aop.2010.09.012
http://www.sciencemag.org/about/science-licenses-journal-article-reuse


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 8 
 

  

  

   D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 9 
 

 
  

 

   

 

p   

p



D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 10 
 

 
  

p

p p
p

 

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 11 
 

 

p  

   

 





 







D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


First release: 5 May 2022  science.org  (Page numbers not final at time of first release) 12 
 

 
 
 

p






D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

http://www.sciencemag.org/


Use of this article is subject to the Terms of service

Science (ISSN ) is published by the American Association for the Advancement of Science. 1200 New York Avenue NW, Washington, DC
20005. The title Science is a registered trademark of AAAS.
Copyright © 2022 The Authors, some rights reserved; exclusive licensee American Association for the Advancement of Science. No claim to
original U.S. Government Works

Quantum optimization of maximum independent set using Rydberg atom arrays
S. EbadiA. KeeslingM. CainT. T. WangH. LevineD. BluvsteinG. SemeghiniA. OmranJ.-G. LiuR. SamajdarX.-Z. LuoB. NashX.
GaoB. BarakE. FarhiS. SachdevN. GemelkeL. ZhouS. ChoiH. PichlerS.-T. WangM. GreinerV. VuleticM. D. Lukin

Science, Ahead of Print • DOI: 10.1126/science.abo6587

View the article online
https://www.science.org/doi/10.1126/science.abo6587
Permissions
https://www.science.org/help/reprints-and-permissions

D
ow

nloaded from
 https://w

w
w

.science.org at H
arvard U

niversity on M
ay 12, 2022

https://www.science.org/about/terms-service

