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Abstract  
 
Quantifying strain in CVD graphene films is beneficial to study their intrinsic properties and the influence 

of various processing conditions during their synthesis, integration, and applications.1 Raman 

spectroscopy has been widely used to ascertain strain and doping level in CVD graphene films. 2 In this 

study, we utilize selected area electron diffraction (SAED) imaging as a detection method to ascertain 

strain magnitude in suspended CVD graphene films. We demonstrate the quantification of strain in 

suspended CVD graphene films and compare the findings with the large-area Raman mapping 

technique.3,4 Interestingly, using both these methods we are able to ascertain consistent compressive 

strain patterns in suspended CVD graphene films. In addition, given that the CVD graphene films remain 

on their growth substrates during the characterization, we are able to significantly minimize the influence 

of transfer process on the CVD graphene films.3–5     

 
References 
 
(1) Thodkar, K.; Gramm, F. Enhanced Mobility in Suspended Chemical Vapor-Deposited Graphene Field-Effect 

Devices in Ambient Conditions. ACS Applied Materials & Interfaces 2023, 15 (31), 37756–37763. DOI: 

10.1021/acsami.3c04012. Published Online: Jul. 25, 2023. 

(2) Lee, J. E.; Ahn, G.; Shim, J.; Lee, Y. S.; Ryu, S. Optical separation of mechanical strain from charge doping in 

graphene. Nat Commun 2012, 3 (1), 1024. DOI: 10.1038/ncomms2022. 

(3) Thodkar, K.; Plodinec, M.; Gramm, F.; Kunze, K. ISCOPEM2D V1.0: An In Situ Method to Characterize and 

Compare Chemical Vapor Deposition Graphene Films Using Quality Matrix Approaches. Physica Rapid Research 

Ltrs 2024, 2300391. DOI: 10.1002/pssr.202300391. 

(4) Thodkar, K.; Plodinec, M.; Gramm, F.; Kunze, K. Probing the Intrinsic Strain in Suspended Graphene Films Using 

Electron and Optical Microscopy. Advanced Science 2024, 11 (5), e2305366. DOI: 10.1002/advs.202305366. 

Published Online: Dec. 6, 2023. 

(5) Zheng, L.; Chen, Y.; Li, N.; Zhang, J.; Liu, N.; Liu, J.; Dang, W.; Deng, B.; Li, Y.; Gao, X.; Tan, C.; Yang, Z.; Xu, 

S.; Wang, M.; Yang, H.; Sun, L.; Cui, Y.; Wei, X.; Gao, P.; Wang, H.-W.; Peng, H. Robust ultraclean atomically 

thin membranes for atomic-resolution electron microscopy. Nat Commun 2020, 11 (1), 541. DOI: 10.1038/s41467-

020-14359-0. Published Online: Jan. 28, 2020. 

 

 
 


