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In the present work, we analyze the radiative and nonradiative recombination channels in -
PTCDA (3,4,9,10-perylene tetracarboxylic dianhydride) by applying time-resolved 
photoluminescence (PL) techniques in the 50 ns range between temperatures of T = 10 K and 
T = 300 K. The obtained PL spectra are decomposed into exponentially decaying components 
which can be assigned to different types of excitons, including Frenkel excitons, three types of 
self-trapped excitons, and two different high-energy PL satellites. From the temperature 
dependence of the PL spectra, we gain some insight into the influence of nonradiative 
processes on the decay time of the different PL bands. At room temperature, PL from Frenkel 
excitons and oppositely charged ionic pairs is quenched due to nonradiative recombination. In 
contrast to this behavior, the decay of a PL band assigned to excimers shows only a weak 
temperature dependence, so that it becomes the dominating radiative recombination 
mechanism at temperatures above T = 200 K.  

©2003 The American Physical Society 

URL: http://link.aps.org/abstract/PRB/v68/e155201 

doi:10.1103/PhysRevB.68.155201 

PACS: 71.35.Aa, 78.20.Bh, 78.47.+p 

Additional Information

Full Text: PDF |GZipped PS  

View ISI's Web of Science data for this article: [Source Abstract |Related Articles  ] 

See Also 

• Frenkel exciton model of optical absorption and photoluminescence in -PTCDA 
I. Vragovi  et al. 
Phys. Rev. B 68, 155202 (2003) 

 

http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Vragovic%2C+I.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Kobitski%2C+A.+Yu.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Scholz%2C+R.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Zahn%2C+D.+R.+T.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Wagner%2C+H.+P.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/jhtml/doi.jsp
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRBMDO000068000015155201000001&idtype=cvips&gifs=yes&addinfo=yes
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=PRBMDO000068000015155201000001&idtype=cvips&prog=normal
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=gzipps&id=PRBMDO000068000015155201000001&idtype=cvips&prog=normal
http://link.aip.org/link/?&l_creator=getabs-normal&from_key=PRBMDO000068000015155201000001&from_keyType=CVIPS&from_loc=AIP&to_key=PRBMDO000068000015155201000001&to_keyType=CVIPS&to_loc=ISI_SRC_ABS&to_url=http%3A%2F%2Fgateway.isiknowledge.com%2Fgateway%2FGateway.cgi%3FGWVersion%3D2%26SrcAuth%3DAPS%26SrcApp%3DAPS%26DestLinkType%3DFullRecord%26KeyAID%3DPRBMDO000068000015155201000001%26DestApp%3DWOS_CPL%26SrcURL%3Dhttp%253A%252F%252Flink.aip.org%252Flink%252F%253FPRB%252F68%252F155201%252F1
http://link.aip.org/link/?&l_creator=getabs-normal&from_key=PRBMDO000068000015155201000001&from_keyType=CVIPS&from_loc=AIP&to_key=PRBMDO000068000015155201000001&to_keyType=CVIPS&to_loc=ISI_SRC_REL&to_url=http%3A%2F%2Fgateway.isiknowledge.com%2Fgateway%2FGateway.cgi%3FGWVersion%3D2%26SrcAuth%3DAPS%26SrcApp%3DAPS%26DestLinkType%3DRelatedRecords%26KeyAID%3DPRBMDO000068000015155201000001%26DestApp%3DWOS_CPL%26SrcURL%3Dhttp%253A%252F%252Flink.aip.org%252Flink%252F%253FPRB%252F68%252F155201%252F1
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Vragovic%2C+I.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://link.aip.org/link/?&l_creator=getabs-normal&l_dir=REV&l_rel=SERIES&from_key=PRBMDO000068000015155201000001&from_keyType=CVIPS&from_loc=AIP&to_j=PRBMDO&to_v=68&to_p=155202&to_loc=APS&to_url=http%3A%2F%2Flink.aps.org%2Fabstract%2FPRB%2Fv68%2Fe155202

