
DIRC	  LED	  status	  updates	  	  

•  LED	  generator	  refined:	  
–  405nm	  
–  Square	  diffuser	  shape	  +	  opening	  angle	  updated	  

•  A	  framework	  of	  hit	  Dme	  smearing	  established,	  
including:	  
–  PMT	  Dming	  resoluDon	  
–  LED	  pulse	  shape	  
– Delay	  among	  different	  feedthroughs	  
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LED	  generator	  

•  Square	  diffuser	  +	  opening	  angle:	  
– Need	  to	  match	  the	  final	  “as-‐built”	  configuraDon	  

•  Detailed	  code	  comparison	  with	  Ahmed’s	  study	  
in	  progress	  
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Hit	  Dme	  smearing	  
•  Smeared	  hit	  Dme	  model:	  

•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  hit	  Dme	  value	  taken	  directly	  out	  of	  
HDGeant4	  

•  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  PMT	  hit	  Dme	  smear	  amount,	  sampled	  from	  a	  
PMT	  Dme	  resoluDon	  PDF	  

•  	  	  	  	  	  	  	  	  	  	  	  	  :	  LED	  pulse	  shape	  smear,	  sampled	  from	  a	  LED	  
pulse	  shape	  PDF	  

•  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  delay	  due	  to	  coming	  from	  different	  
feedthroughs	  
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tsmeared = tGeant + tPMT + tLED + tdelay
<latexit sha1_base64="Gxn5FkzDuQjtZRHI7fnKfnIPr+o="></latexit><latexit sha1_base64="Gxn5FkzDuQjtZRHI7fnKfnIPr+o="></latexit><latexit sha1_base64="Gxn5FkzDuQjtZRHI7fnKfnIPr+o="></latexit><latexit sha1_base64="Gxn5FkzDuQjtZRHI7fnKfnIPr+o="></latexit>

tGeant
<latexit sha1_base64="RDptlF6qryB3ZB9+xtK2lZBJ3js=">AAACB3icbVA9SwNBEN2LXzF+RS0FWUwEq3CXRsughZYRzAckIextJsmSvb1jd048jnQ2/hUbC0Vs/Qt2/hs3H4UmPhh4vDfDzDw/ksKg6347mZXVtfWN7GZua3tndy+/f1A3Yaw51HgoQ930mQEpFNRQoIRmpIEFvoSGP7qa+I170EaE6g6TCDoBGyjRF5yhlbr542K7J0wkWWIwkUCx20Z4wPQamMJxsZsvuCV3CrpMvDkpkDmq3fxXuxfyOACFXDJjWp4bYSdlGgWXMM61YwMR4yM2gJaligVgOun0jzE9tUqP9kNtSyGdqr8nUhYYkwS+7QwYDs2iNxH/81ox9i86qVBRjKD4bFE/lhRDOgmF9oQGjjKxhHEt7K2UD5lmHG10ORuCt/jyMqmXS55b8m7LhcrlPI4sOSIn5Ix45JxUyA2pkhrh5JE8k1fy5jw5L8678zFrzTjzmUPyB87nD12mmZs=</latexit><latexit sha1_base64="RDptlF6qryB3ZB9+xtK2lZBJ3js=">AAACB3icbVA9SwNBEN2LXzF+RS0FWUwEq3CXRsughZYRzAckIextJsmSvb1jd048jnQ2/hUbC0Vs/Qt2/hs3H4UmPhh4vDfDzDw/ksKg6347mZXVtfWN7GZua3tndy+/f1A3Yaw51HgoQ930mQEpFNRQoIRmpIEFvoSGP7qa+I170EaE6g6TCDoBGyjRF5yhlbr542K7J0wkWWIwkUCx20Z4wPQamMJxsZsvuCV3CrpMvDkpkDmq3fxXuxfyOACFXDJjWp4bYSdlGgWXMM61YwMR4yM2gJaligVgOun0jzE9tUqP9kNtSyGdqr8nUhYYkwS+7QwYDs2iNxH/81ox9i86qVBRjKD4bFE/lhRDOgmF9oQGjjKxhHEt7K2UD5lmHG10ORuCt/jyMqmXS55b8m7LhcrlPI4sOSIn5Ix45JxUyA2pkhrh5JE8k1fy5jw5L8678zFrzTjzmUPyB87nD12mmZs=</latexit><latexit sha1_base64="RDptlF6qryB3ZB9+xtK2lZBJ3js=">AAACB3icbVA9SwNBEN2LXzF+RS0FWUwEq3CXRsughZYRzAckIextJsmSvb1jd048jnQ2/hUbC0Vs/Qt2/hs3H4UmPhh4vDfDzDw/ksKg6347mZXVtfWN7GZua3tndy+/f1A3Yaw51HgoQ930mQEpFNRQoIRmpIEFvoSGP7qa+I170EaE6g6TCDoBGyjRF5yhlbr542K7J0wkWWIwkUCx20Z4wPQamMJxsZsvuCV3CrpMvDkpkDmq3fxXuxfyOACFXDJjWp4bYSdlGgWXMM61YwMR4yM2gJaligVgOun0jzE9tUqP9kNtSyGdqr8nUhYYkwS+7QwYDs2iNxH/81ox9i86qVBRjKD4bFE/lhRDOgmF9oQGjjKxhHEt7K2UD5lmHG10ORuCt/jyMqmXS55b8m7LhcrlPI4sOSIn5Ix45JxUyA2pkhrh5JE8k1fy5jw5L8678zFrzTjzmUPyB87nD12mmZs=</latexit><latexit sha1_base64="RDptlF6qryB3ZB9+xtK2lZBJ3js=">AAACB3icbVA9SwNBEN2LXzF+RS0FWUwEq3CXRsughZYRzAckIextJsmSvb1jd048jnQ2/hUbC0Vs/Qt2/hs3H4UmPhh4vDfDzDw/ksKg6347mZXVtfWN7GZua3tndy+/f1A3Yaw51HgoQ930mQEpFNRQoIRmpIEFvoSGP7qa+I170EaE6g6TCDoBGyjRF5yhlbr542K7J0wkWWIwkUCx20Z4wPQamMJxsZsvuCV3CrpMvDkpkDmq3fxXuxfyOACFXDJjWp4bYSdlGgWXMM61YwMR4yM2gJaligVgOun0jzE9tUqP9kNtSyGdqr8nUhYYkwS+7QwYDs2iNxH/81ox9i86qVBRjKD4bFE/lhRDOgmF9oQGjjKxhHEt7K2UD5lmHG10ORuCt/jyMqmXS55b8m7LhcrlPI4sOSIn5Ix45JxUyA2pkhrh5JE8k1fy5jw5L8678zFrzTjzmUPyB87nD12mmZs=</latexit>

tdelay
<latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit><latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit><latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit><latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit>

tPMT
<latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit><latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit><latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit><latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit>

tLED
<latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit>
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tPMT
<latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit><latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit><latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit><latexit sha1_base64="PPZ2BAzfn6/yIMgKeIP3EvBJf5M=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJYhd00WgZtbIQIeUESwuzs3WTI7IOZu+KypLHxV2wsFLH1H+z8GyePQhMPXDiccy/33uPGUmi07W9rZXVtfWMzt5Xf3tnd2y8cHDZ1lCgODR7JSLVdpkGKEBooUEI7VsACV0LLHV1P/NY9KC2isI5pDL2ADULhC87QSP3CSanrCR1LlmpMJVDsdxEeMKvd1selfqFol+0p6DJx5qRI5qj1C19dL+JJACFyybTuOHaMvYwpFFzCON9NNMSMj9gAOoaGLADdy6ZfjOmZUTzqR8pUiHSq/p7IWKB1GrimM2A41IveRPzP6yToX/YyEcYJQshni/xEUozoJBLqCQUcZWoI40qYWykfMsU4muDyJgRn8eVl0qyUHbvs3FWK1at5HDlyTE7JOXHIBamSG1IjDcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/eyaYiQ==</latexit>

hSmearAmount_HitTime
Entries  3794953
Mean  05− 2.809e
Std Dev         1

5− 4− 3− 2− 1− 0 1 2 3 4 5
 PMT Hit-time smear [ns] 
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Hit Time Smear 

tPMT ⇠ N (0, 1 ns)
<latexit sha1_base64="97P9VTOIsxveJWCQHUj4X7/uQgc="></latexit><latexit sha1_base64="97P9VTOIsxveJWCQHUj4X7/uQgc="></latexit><latexit sha1_base64="97P9VTOIsxveJWCQHUj4X7/uQgc="></latexit><latexit sha1_base64="97P9VTOIsxveJWCQHUj4X7/uQgc="></latexit>

a.u.	  
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tLED
<latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit>

hSmearAmount_LED
Entries  3794953
Mean     1.17
Std Dev    0.4963

1− 0 1 2 3 4 5
 LED smear [ns] 

0

5000

10000

15000

20000

25000

 hSmearAmount_LED
Entries  3794953
Mean     1.17
Std Dev    0.4963

LED time smear

a.u.	  

tLED
<latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit>

is	  sampled	  from	  the	  above	  PDF	  

Rise	  Dme	  =	  0.84	  ns	  
FWHM	  =	  1.5	  ns	  

tLED
<latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit><latexit sha1_base64="FBL1MX9OkLPD7DHqXeX7aFTMqn0=">AAACBXicbVC7SgNBFJ2NrxhfUUstBhPBKuym0TL4AAuLCOYBSQizk5tkyOyDmbvisqSx8VdsLBSx9R/s/BsnyRaaeODC4Zx7ufceN5RCo21/W5ml5ZXVtex6bmNza3snv7tX10GkONR4IAPVdJkGKXyooUAJzVAB81wJDXd0MfEb96C0CPw7jEPoeGzgi77gDI3UzR8W2z2hQ8lijbEEit02wgMmN1eX42I3X7BL9hR0kTgpKZAU1W7+q90LeOSBj1wyrVuOHWInYQoFlzDOtSMNIeMjNoCWoT7zQHeS6RdjemyUHu0HypSPdKr+nkiYp3XsuabTYzjU895E/M9rRdg/6yTCDyMEn88W9SNJMaCTSGhPKOAoY0MYV8LcSvmQKcbRBJczITjzLy+Sernk2CXntlyonKdxZMkBOSInxCGnpEKuSZXUCCeP5Jm8kjfryXqx3q2PWWvGSmf2yR9Ynz9Qbpht</latexit>

≥	  0	  
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tdelay
<latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit><latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit><latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit><latexit sha1_base64="3Pfc3mwkJTKRHBYS2kmCwF9I4c8=">AAACB3icbVDJSgNBEO1xjXGLehSkMRE8hZlc9Bj04jGCWSAzhJ6eStKkZ6G7RhyG3Lz4K148KOLVX/Dm39hZDpr4oODxXhVV9fxECo22/W2trK6tb2wWtorbO7t7+6WDw5aOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o+uJ374HpUUc3WGWgBeyQST6gjM0Uq90UnEDoRPJMo2ZBIo9F+EB8wCMNK70SmW7ak9Bl4kzJ2UyR6NX+nKDmKchRMgl07rr2Al6OVMouIRx0U01JIyP2AC6hkYsBO3l0z/G9MwoAe3HylSEdKr+nshZqHUW+qYzZDjUi95E/M/rpti/9HIRJSlCxGeL+qmkGNNJKDQQCjjKzBDGlTC3Uj5kinE00RVNCM7iy8ukVas6dtW5rZXrV/M4CuSYnJJz4pALUic3pEGahJNH8kxeyZv1ZL1Y79bHrHXFms8ckT+wPn8AjuOZuw==</latexit>

tdelay = 0, 10, 20 (ns)
<latexit sha1_base64="NhKtNcvjJYh4k/pkjzXqv3iW2Yc=">AAACHHicbZBNSwMxEIazflu/qh69BFtBoZRsPehFEL14VLAqdEvJZqcazGaXZFZclv4QL/4VLx4U8eJB8N+Yfhy0+kLg5ZkZJvOGqZIWGfvyJianpmdm5+ZLC4tLyyvl1bULm2RGQFMkKjFXIbegpIYmSlRwlRrgcajgMrw97tcv78BYmehzzFNox/xay64UHB3qlHerQSRtqnhuMVdAsRMg3GMRgUO9A1bzWa3Bgtr2EGvb26l2yhVWZwPRv8YfmQoZ6bRT/giiRGQxaBSKW9vyWYrtghuUQkGvFGQWUi5u+TW0nNU8BtsuBsf16JYjEe0mxj2NdEB/ThQ8tjaPQ9cZc7yx47U+/K/WyrC73y6kTjMELYaLupmimNB+UjSSBgSq3BkujHR/peKGGy7Q5VlyIfjjJ/81F426z+r+WaNyeDSKY45skE2yTXyyRw7JCTklTSLIA3kiL+TVe/SevTfvfdg64Y1m1skveZ/fcwig6A==</latexit><latexit sha1_base64="NhKtNcvjJYh4k/pkjzXqv3iW2Yc=">AAACHHicbZBNSwMxEIazflu/qh69BFtBoZRsPehFEL14VLAqdEvJZqcazGaXZFZclv4QL/4VLx4U8eJB8N+Yfhy0+kLg5ZkZJvOGqZIWGfvyJianpmdm5+ZLC4tLyyvl1bULm2RGQFMkKjFXIbegpIYmSlRwlRrgcajgMrw97tcv78BYmehzzFNox/xay64UHB3qlHerQSRtqnhuMVdAsRMg3GMRgUO9A1bzWa3Bgtr2EGvb26l2yhVWZwPRv8YfmQoZ6bRT/giiRGQxaBSKW9vyWYrtghuUQkGvFGQWUi5u+TW0nNU8BtsuBsf16JYjEe0mxj2NdEB/ThQ8tjaPQ9cZc7yx47U+/K/WyrC73y6kTjMELYaLupmimNB+UjSSBgSq3BkujHR/peKGGy7Q5VlyIfjjJ/81F426z+r+WaNyeDSKY45skE2yTXyyRw7JCTklTSLIA3kiL+TVe/SevTfvfdg64Y1m1skveZ/fcwig6A==</latexit><latexit sha1_base64="NhKtNcvjJYh4k/pkjzXqv3iW2Yc=">AAACHHicbZBNSwMxEIazflu/qh69BFtBoZRsPehFEL14VLAqdEvJZqcazGaXZFZclv4QL/4VLx4U8eJB8N+Yfhy0+kLg5ZkZJvOGqZIWGfvyJianpmdm5+ZLC4tLyyvl1bULm2RGQFMkKjFXIbegpIYmSlRwlRrgcajgMrw97tcv78BYmehzzFNox/xay64UHB3qlHerQSRtqnhuMVdAsRMg3GMRgUO9A1bzWa3Bgtr2EGvb26l2yhVWZwPRv8YfmQoZ6bRT/giiRGQxaBSKW9vyWYrtghuUQkGvFGQWUi5u+TW0nNU8BtsuBsf16JYjEe0mxj2NdEB/ThQ8tjaPQ9cZc7yx47U+/K/WyrC73y6kTjMELYaLupmimNB+UjSSBgSq3BkujHR/peKGGy7Q5VlyIfjjJ/81F426z+r+WaNyeDSKY45skE2yTXyyRw7JCTklTSLIA3kiL+TVe/SevTfvfdg64Y1m1skveZ/fcwig6A==</latexit><latexit sha1_base64="NhKtNcvjJYh4k/pkjzXqv3iW2Yc=">AAACHHicbZBNSwMxEIazflu/qh69BFtBoZRsPehFEL14VLAqdEvJZqcazGaXZFZclv4QL/4VLx4U8eJB8N+Yfhy0+kLg5ZkZJvOGqZIWGfvyJianpmdm5+ZLC4tLyyvl1bULm2RGQFMkKjFXIbegpIYmSlRwlRrgcajgMrw97tcv78BYmehzzFNox/xay64UHB3qlHerQSRtqnhuMVdAsRMg3GMRgUO9A1bzWa3Bgtr2EGvb26l2yhVWZwPRv8YfmQoZ6bRT/giiRGQxaBSKW9vyWYrtghuUQkGvFGQWUi5u+TW0nNU8BtsuBsf16JYjEe0mxj2NdEB/ThQ8tjaPQ9cZc7yx47U+/K/WyrC73y6kTjMELYaLupmimNB+UjSSBgSq3BkujHR/peKGGy7Q5VlyIfjjJ/81F426z+r+WaNyeDSKY45skE2yTXyyRw7JCTklTSLIA3kiL+TVe/SevTfvfdg64Y1m1skveZ/fcwig6A==</latexit>

Floor	  

Ceiling	  



10/08/18	   Yunjie	  Yang	   8	  

0 20 40 60 80 100 120 140
 Pixel Hit X 

0

5

10

15

20

25

30

35

40

45

 P
ix

el
 H

it 
Y

hTruthPixelHit_South
Entries  1897669
Mean x   71.48
Mean y   20.94
Std Dev x   40.77
Std Dev y    15.1

0

200

400

600

800

1000

hTruthPixelHit_South
Entries  1897669
Mean x   71.48
Mean y   20.94
Std Dev x   40.77
Std Dev y    15.1

South Box

1 32

tdelay = 0 (ns)
<latexit sha1_base64="SdruE4L5v++/RXXKCeLOJUmCTqc=">AAACFnicdZBLSwMxFIUzPmt9VV26CbaCgpYZN7oRRDcuK1gVOqVkMrdtMJMZkjviMPRXuPGvuHGhiFtx578xfQj1dSBw+M69JDlBIoVB1/1wJianpmdmC3PF+YXFpeXSyuqFiVPNoc5jGeurgBmQQkEdBUq4SjSwKJBwGVyf9PPLG9BGxOocswSaEeso0RacoUWt0m7FD4VJJMsMZhIotnyEW8xDsKh36Po7W0OgTG+70iqVvao7EHV/ma+oTEaqtUrvfhjzNAKFXDJjGp6bYDNnGgWX0Cv6qYGE8WvWgYa1ikVgmvngWz26aUlI27G2RyEd0PGNnEXGZFFgJyOGXfMz68O/skaK7YNmLlSSIig+vKidSoox7XdEQ6GBo8ysYVwL+1bKu0wzjrbJ4ngJ/5uLvarnVr2zvfLR8aiOAlknG2SLeGSfHJFTUiN1wskdeSBP5Nm5dx6dF+d1ODrhjHbWyDc5b5+L4Z+S</latexit><latexit sha1_base64="SdruE4L5v++/RXXKCeLOJUmCTqc=">AAACFnicdZBLSwMxFIUzPmt9VV26CbaCgpYZN7oRRDcuK1gVOqVkMrdtMJMZkjviMPRXuPGvuHGhiFtx578xfQj1dSBw+M69JDlBIoVB1/1wJianpmdmC3PF+YXFpeXSyuqFiVPNoc5jGeurgBmQQkEdBUq4SjSwKJBwGVyf9PPLG9BGxOocswSaEeso0RacoUWt0m7FD4VJJMsMZhIotnyEW8xDsKh36Po7W0OgTG+70iqVvao7EHV/ma+oTEaqtUrvfhjzNAKFXDJjGp6bYDNnGgWX0Cv6qYGE8WvWgYa1ikVgmvngWz26aUlI27G2RyEd0PGNnEXGZFFgJyOGXfMz68O/skaK7YNmLlSSIig+vKidSoox7XdEQ6GBo8ysYVwL+1bKu0wzjrbJ4ngJ/5uLvarnVr2zvfLR8aiOAlknG2SLeGSfHJFTUiN1wskdeSBP5Nm5dx6dF+d1ODrhjHbWyDc5b5+L4Z+S</latexit><latexit sha1_base64="SdruE4L5v++/RXXKCeLOJUmCTqc=">AAACFnicdZBLSwMxFIUzPmt9VV26CbaCgpYZN7oRRDcuK1gVOqVkMrdtMJMZkjviMPRXuPGvuHGhiFtx578xfQj1dSBw+M69JDlBIoVB1/1wJianpmdmC3PF+YXFpeXSyuqFiVPNoc5jGeurgBmQQkEdBUq4SjSwKJBwGVyf9PPLG9BGxOocswSaEeso0RacoUWt0m7FD4VJJMsMZhIotnyEW8xDsKh36Po7W0OgTG+70iqVvao7EHV/ma+oTEaqtUrvfhjzNAKFXDJjGp6bYDNnGgWX0Cv6qYGE8WvWgYa1ikVgmvngWz26aUlI27G2RyEd0PGNnEXGZFFgJyOGXfMz68O/skaK7YNmLlSSIig+vKidSoox7XdEQ6GBo8ysYVwL+1bKu0wzjrbJ4ngJ/5uLvarnVr2zvfLR8aiOAlknG2SLeGSfHJFTUiN1wskdeSBP5Nm5dx6dF+d1ODrhjHbWyDc5b5+L4Z+S</latexit><latexit sha1_base64="SdruE4L5v++/RXXKCeLOJUmCTqc=">AAACFnicdZBLSwMxFIUzPmt9VV26CbaCgpYZN7oRRDcuK1gVOqVkMrdtMJMZkjviMPRXuPGvuHGhiFtx578xfQj1dSBw+M69JDlBIoVB1/1wJianpmdmC3PF+YXFpeXSyuqFiVPNoc5jGeurgBmQQkEdBUq4SjSwKJBwGVyf9PPLG9BGxOocswSaEeso0RacoUWt0m7FD4VJJMsMZhIotnyEW8xDsKh36Po7W0OgTG+70iqVvao7EHV/ma+oTEaqtUrvfhjzNAKFXDJjGp6bYDNnGgWX0Cv6qYGE8WvWgYa1ikVgmvngWz26aUlI27G2RyEd0PGNnEXGZFFgJyOGXfMz68O/skaK7YNmLlSSIig+vKidSoox7XdEQ6GBo8ysYVwL+1bKu0wzjrbJ4ngJ/5uLvarnVr2zvfLR8aiOAlknG2SLeGSfHJFTUiN1wskdeSBP5Nm5dx6dF+d1ODrhjHbWyDc5b5+L4Z+S</latexit>

tdelay = 10 (ns)
<latexit sha1_base64="m19xMT+1CIRvxS+ldZoAuSCz6l4=">AAACF3icdZBLSwMxFIUzPmt9VV26CbZCBSkz3ehGKLpxWcFWoVNKJnOrwUxmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW2+bONUcWjyWsT4PmAEpFLRQoITzRAOLAglnwdXRMD+7Bm1ErE4xS6AbsQsl+oIztKhXqlX8UJhEssxgJoFiz0e4wTwEiwYHnuvvVsdEmcFOpVcqezV3JOr+Mp9RmUzU7JXe/DDmaQQKuWTGdDw3wW7ONAouYVD0UwMJ41fsAjrWKhaB6eajfw3otiUh7cfaHoV0RL9u5CwyJosCOxkxvDQ/syH8K+uk2N/v5kIlKYLi44v6qaQY02FJNBQaOMrMGsa1sG+l/JJpxtFWWfxawv+mXa95bs07qZcbh5M6CmSTbJEq8cgeaZBj0iQtwsktuSeP5Mm5cx6cZ+dlPDrlTHY2yDc5rx8KbZ/N</latexit><latexit sha1_base64="m19xMT+1CIRvxS+ldZoAuSCz6l4=">AAACF3icdZBLSwMxFIUzPmt9VV26CbZCBSkz3ehGKLpxWcFWoVNKJnOrwUxmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW2+bONUcWjyWsT4PmAEpFLRQoITzRAOLAglnwdXRMD+7Bm1ErE4xS6AbsQsl+oIztKhXqlX8UJhEssxgJoFiz0e4wTwEiwYHnuvvVsdEmcFOpVcqezV3JOr+Mp9RmUzU7JXe/DDmaQQKuWTGdDw3wW7ONAouYVD0UwMJ41fsAjrWKhaB6eajfw3otiUh7cfaHoV0RL9u5CwyJosCOxkxvDQ/syH8K+uk2N/v5kIlKYLi44v6qaQY02FJNBQaOMrMGsa1sG+l/JJpxtFWWfxawv+mXa95bs07qZcbh5M6CmSTbJEq8cgeaZBj0iQtwsktuSeP5Mm5cx6cZ+dlPDrlTHY2yDc5rx8KbZ/N</latexit><latexit sha1_base64="m19xMT+1CIRvxS+ldZoAuSCz6l4=">AAACF3icdZBLSwMxFIUzPmt9VV26CbZCBSkz3ehGKLpxWcFWoVNKJnOrwUxmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW2+bONUcWjyWsT4PmAEpFLRQoITzRAOLAglnwdXRMD+7Bm1ErE4xS6AbsQsl+oIztKhXqlX8UJhEssxgJoFiz0e4wTwEiwYHnuvvVsdEmcFOpVcqezV3JOr+Mp9RmUzU7JXe/DDmaQQKuWTGdDw3wW7ONAouYVD0UwMJ41fsAjrWKhaB6eajfw3otiUh7cfaHoV0RL9u5CwyJosCOxkxvDQ/syH8K+uk2N/v5kIlKYLi44v6qaQY02FJNBQaOMrMGsa1sG+l/JJpxtFWWfxawv+mXa95bs07qZcbh5M6CmSTbJEq8cgeaZBj0iQtwsktuSeP5Mm5cx6cZ+dlPDrlTHY2yDc5rx8KbZ/N</latexit><latexit sha1_base64="m19xMT+1CIRvxS+ldZoAuSCz6l4=">AAACF3icdZBLSwMxFIUzPmt9VV26CbZCBSkz3ehGKLpxWcFWoVNKJnOrwUxmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW2+bONUcWjyWsT4PmAEpFLRQoITzRAOLAglnwdXRMD+7Bm1ErE4xS6AbsQsl+oIztKhXqlX8UJhEssxgJoFiz0e4wTwEiwYHnuvvVsdEmcFOpVcqezV3JOr+Mp9RmUzU7JXe/DDmaQQKuWTGdDw3wW7ONAouYVD0UwMJ41fsAjrWKhaB6eajfw3otiUh7cfaHoV0RL9u5CwyJosCOxkxvDQ/syH8K+uk2N/v5kIlKYLi44v6qaQY02FJNBQaOMrMGsa1sG+l/JJpxtFWWfxawv+mXa95bs07qZcbh5M6CmSTbJEq8cgeaZBj0iQtwsktuSeP5Mm5cx6cZ+dlPDrlTHY2yDc5rx8KbZ/N</latexit>

tdelay = 20 (ns)
<latexit sha1_base64="OITCBsDYuhXfiNizHIJRAw1iZaI=">AAACF3icdZBLSwMxFIUzPmt9VV26CVZBQcpMN7oRim5cKlhb6JSSydza0ExmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW780cao51HksY90MmAEpFNRRoIRmooFFgYRG0D8Z5o1r0EbE6gKzBNoRu1KiKzhDizqlyrYfCpNIlhnMJFDs+Ag3mIdg0eCo6vr7u2OizGBvu1MqexV3JOr+Mp9RmUx01im9+WHM0wgUcsmMaXlugu2caRRcwqDopwYSxvvsClrWKhaBaeejfw3ojiUh7cbaHoV0RL9u5CwyJosCOxkx7Jmf2RD+lbVS7B62c6GSFEHx8UXdVFKM6bAkGgoNHGVmDeNa2LdS3mOacbRVFr+W8L+5rFY8t+KdV8u140kdBbJJtsgu8cgBqZFTckbqhJNbck8eyZNz5zw4z87LeHTKmexskG9yXj8ADACfzg==</latexit><latexit sha1_base64="OITCBsDYuhXfiNizHIJRAw1iZaI=">AAACF3icdZBLSwMxFIUzPmt9VV26CVZBQcpMN7oRim5cKlhb6JSSydza0ExmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW780cao51HksY90MmAEpFNRRoIRmooFFgYRG0D8Z5o1r0EbE6gKzBNoRu1KiKzhDizqlyrYfCpNIlhnMJFDs+Ag3mIdg0eCo6vr7u2OizGBvu1MqexV3JOr+Mp9RmUx01im9+WHM0wgUcsmMaXlugu2caRRcwqDopwYSxvvsClrWKhaBaeejfw3ojiUh7cbaHoV0RL9u5CwyJosCOxkx7Jmf2RD+lbVS7B62c6GSFEHx8UXdVFKM6bAkGgoNHGVmDeNa2LdS3mOacbRVFr+W8L+5rFY8t+KdV8u140kdBbJJtsgu8cgBqZFTckbqhJNbck8eyZNz5zw4z87LeHTKmexskG9yXj8ADACfzg==</latexit><latexit sha1_base64="OITCBsDYuhXfiNizHIJRAw1iZaI=">AAACF3icdZBLSwMxFIUzPmt9VV26CVZBQcpMN7oRim5cKlhb6JSSydza0ExmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW780cao51HksY90MmAEpFNRRoIRmooFFgYRG0D8Z5o1r0EbE6gKzBNoRu1KiKzhDizqlyrYfCpNIlhnMJFDs+Ag3mIdg0eCo6vr7u2OizGBvu1MqexV3JOr+Mp9RmUx01im9+WHM0wgUcsmMaXlugu2caRRcwqDopwYSxvvsClrWKhaBaeejfw3ojiUh7cbaHoV0RL9u5CwyJosCOxkx7Jmf2RD+lbVS7B62c6GSFEHx8UXdVFKM6bAkGgoNHGVmDeNa2LdS3mOacbRVFr+W8L+5rFY8t+KdV8u140kdBbJJtsgu8cgBqZFTckbqhJNbck8eyZNz5zw4z87LeHTKmexskG9yXj8ADACfzg==</latexit><latexit sha1_base64="OITCBsDYuhXfiNizHIJRAw1iZaI=">AAACF3icdZBLSwMxFIUzPmt9VV26CVZBQcpMN7oRim5cKlhb6JSSydza0ExmSO6Iw9B/4ca/4saFIm51578xfQg+DwQO37mXJCdIpDDouu/O1PTM7Nx8YaG4uLS8slpaW780cao51HksY90MmAEpFNRRoIRmooFFgYRG0D8Z5o1r0EbE6gKzBNoRu1KiKzhDizqlyrYfCpNIlhnMJFDs+Ag3mIdg0eCo6vr7u2OizGBvu1MqexV3JOr+Mp9RmUx01im9+WHM0wgUcsmMaXlugu2caRRcwqDopwYSxvvsClrWKhaBaeejfw3ojiUh7cbaHoV0RL9u5CwyJosCOxkx7Jmf2RD+lbVS7B62c6GSFEHx8UXdVFKM6bAkGgoNHGVmDeNa2LdS3mOacbRVFr+W8L+5rFY8t+KdV8u140kdBbJJtsgu8cgBqZFTckbqhJNbck8eyZNz5zw4z87LeHTKmexskG9yXj8ADACfzg==</latexit>
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μ	  ~	  22.7	  
σ	  ~	  1.21	  

μ	  ~	  12.8	  
σ	  ~	  1.13	  



Timing	  calibraDon	  

•  Basic	  framework	  established	  and	  details	  to	  be	  
refined	  

•  Comparison	  with	  Ahmed’s	  study	  in	  progress	  
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