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electron

—n:-1.7<n<-1.6
—n:-16<n<-15
—n:-1.5<n<-1.0
—n:-1.0<n<-05
——n:-0.5<n<0.0
n:0.0<n<05
—n:05<n<1.0
—n:1.0<n<1.2
—n:1.2<n<13
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photon

—n:-1.7<n<-1.6
—n:-1.6<n<-1.5
—n:-1.5<n<-1.0
—n:-1.0<n<-05
——n:-0.5<n<0.0
n:0.0<n<0.5
—n:05<n<1.0
—mn:1.0<n<1.2
—n:12<n<13

 (exact) E (histogram shifted to left)
 e[9]:1, 2, 3,5, 8, 10, 12, 15, 18 // 0.3,0.5 for photons[11]

* Now

+ Photon[22+6] 0.1, (0.15, 0.2, 0.25), 0.3, (0.35, 0.4, 0.45),0.5, 0.75,1,1.5,2, 25,3,
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4,5,6,7,8,9,10, 11,12, 13.5, 15, 16.5,18
* Elec[19]:0.5,1,1.5,2,25,3,4,5,6,7,8,9, 10, 11, 12, 13.5, 15, 16.5, 18

e (range) n bin: -1.7,-1.6,-1.5,-1,-5,0, .5,1,1.2,1.3, 1.4
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Sampling Fraction 1D fit
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n:-1.0<n<-05
n:-0.5<n<0.0
M:00<n<05

: 1.0

n:-1.0<n<-05
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* Tried to fit f(E) because it looked possible.

« Sigmoid function [0]/([1] + TMath::Exp([2]*x-[3]) ) did not provide
best fit although we tried to set the parameters
« [0J/([1]/x) for electrons
 [0J/([1]1/x[2]) for photons

» Considering 2D



ampling Fraction 1D fit (electron, [0]+[1]/E)

electron, NM: 5000, NN‘INM ~0(1e3) electron, NM: 5000, NMINW ~0(1e3) electron, NeM: 5000, lele‘ ~0(1e3) electron, NM: 5000, NMINM ~0(1e3) electron, New: 5000, N,mlNM ~0(1e3) electron, NM: 5000, NN(IN,M ~0(1e3)
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0.07 C : 0.07 Y ’ 0.07 T ’ o 0.96F n:-1.7<n<-1.6 o 0.96F n:-1.6<n<-1.5 o 0.96f n:-1.5<n<-1.0
006 —T(x)=0.091-0.013k 006f — fs(x) =0.092-0.015/x 006F — f(x)=0.093-0.013/ 3'3‘2‘ 3 ,(x) = 0.091 - 0.013/x g'gg 3 ,(x) = 0.092 - 0.015/x g'g‘z‘ 3 1,(x) = 0.093 - 0.013/x
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0 12electrcn, N_ 5000, N /N, «~ O(1e3) 0 12elec1ron, NM: 5000, N_/N .~ O(1€3) 0 12electron, NM: 5000, N /N .« ~O(1e3) . 1eleclron, N_:5000,N /N, ~ O(1e3) . 1electron, NM: 5000, N /N, «~ O(1e3) . 1electrcn, N_:5000,N /N, «~ O(1e3)
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0.07 o " 0.07E ton n 007 fon n (u_-j 0.96F n:-1.0<n<-05 % 0.96F n:-0.5<1<0.0 % 096 n:0.0 <n<0.5
0.06F — f(x)=0.094-0.008/x 0.06F — f(x)=0.094-0.007/x 0.06fF — f(x)=0.094-0.007/x g‘gg 3 f(x) = 0.094 - 0.008/x 8'33: f,(x) = 0.094 - 0.007/x 8'32 3 f,(x) = 0.094 - 0.007/x
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electron, N - 5000, NM/NM~0(1e3) electron, N ot 5000, NM/NM~O(1e3) electron, N ot 5000, N,.../NM~0(1 e3d) electron, N - 5000, NMINM~ O(1e3) electron, Ne " 5000, N,..‘/N,moﬁ e3) electron, N - 5000, NN(/N_“~0(1e3)
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. [O]+[1]E Points/ function

» 3~4% deviation at 0.1 GeV, 2% at 0.3 GeV
» Sigmoid function [0]/([1] + TMath::Exp([2]*x-[3]) ) did not work



Sampling Fraction 1D fit (electron, [0]+[1]/E)
Parameters

electron, NM: 5000, NN‘INM ~0(1e3) electron, NM: 5000, N,,,,/Nm ~0(1e3) electron, NeM: 5000, lele‘ ~0(1e3)
0.12 0.12 0.12
0.11F 0.11F 0.11F
0.1F 0.1F 0.1F
0.09 . 0.09F ., 0.09 0.094
— —
0.08 0.08 0.08
N -1.7<n<-1.6 n:-1.6<n<-1.5 n:-1.5<n<-1.0
0.07 i 0.07 } 0.07 } 0.093
0.06 — fy(x) = 0.091 - 0.013/x 0.06 — f4(x) = 0.092 - 0.015/x 0.06 — fg(x) = 0.093 - 0.013/x 0.092
008,346 8 10 12 14 16 18 0085246 "8 10 12 14 16 18 0085246 "8 10 12 14 16 18
E (GeV) E (GeW) E (GeV) 0.091
electron, N_ 5000, N /N, ~ O(1e3) electron, NM: 5000, N /N, ~ O(1e3) electron, NM: 5000,N /N, ~ O(1e3)
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0.08 { n:-1.0<n<-0.5 0.08 } 1n:-0.5<n<0.0 0.08 } 1n1:0.0<n <05
0.07 0.07F 0.07f
006F — fs(x)=0.094 - 0.008/x 0.06F — fs(x) =0.094 - 0.007/x 0.06F — fs(x) =0.094 - 0.007/x 0.015
0'050 2 4 6 8 1012 14 16 18 O'050 2 4 6 8 10 12 14 16 18 0.050 2 4 6 8 10 12 14 16 18
E (GeV) E (GeW) E (GeV)
electron, N_: 5000, N /N, ~ O(1e3) electron, N_:5000,N_/N_. ~O(1e3) electron, N_: 5000, N ./Nm ~0(1e3)
0.12 = u 0.12 e 0.12 > u 0.01
0.11F 0.11F 0.11F
0.1F 0.1F 0.1F
0.09 oo 0.09 o 0.09
0.08 § mo5<n<10 0.08 ] mio<n<iz2 0.08 ] m12<n<13
0.07 0.07 0.07
0.06fF  — f(x) =0.094 - 0.008/x 0.06F — fy(x) =0.093 - 0.011/x 0.06F — fy(x) =0.091 - 0.010/x
e
0.050 > 0.05, 0.05,

5 E(é(;‘})z 1416 18 0246 2{16(;\})2 1416 18 02 46 E(é%\})z 1416 18 (eta bins are shifted to Ieft)




Sampling Fraction 1D fit (electron, 5 parameters)

electron, N_w: 5000, N _/N__~O(1e3)
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ampling Fraction 1D fit (photon , [0]+[1])/E)

0 12phl::ton, Nm: 5000, N""/N .~ O(1e3) 042 photon, NM: 5000, N,m’Nu w«~O(1e3) 012 photon, Nm: 5000, le/N .~ O(1e3) . 1pholon, Nam: 5000, NMINH «~ O(1e3) ; 1photon, Nen: 5000, NMIN L~ O(1e3) . 1photun, Nm: 5000, N""IN .~ O(1e3)
L L E 1.08F 1.08F 1.08F
011 0.1 0.1 = 1.06F = 1.06F = 1.06F
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0.08 , ; *~ 008 A<m<ds *~ 008 B0 O o L oosfs- L o8
0.07¢ b owa7<n<te 0.07 b omag<n<t. 0.07F b onts<nst LE) 0.96F n:-1.7<n<-1.6 % 0.96F n-1.6<n<-1.5 % 0.96F n:-1.5<n<-1.0
006F  — fs(x) =0.090 - 0.003/ 006F  — fs(x) =0.092-0.005/x 006F — fs(x)=0.093-0.003/ 3'3‘2‘ 3 f,(x) = 0.090 - 0.003/x g'gg 3 1,(x) = 0.092 - 0.005/x g'g‘z‘ 3 ,(x) = 0.093 - 0.003/x
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E (GeV) E (GeV) E (GeV) E (GeV) E (GeV) E (GeV)
photon, N : 5000, Nh_/N .« ~ O(1e3) photon, NM: 5000, Nh“IN .« ~ O(1e3) photon, N : 5000, NM‘/N .« ~O(1e3) photon, N : 5000, Nm/N_ «~ O(1e3) photon, NM: 5000, NMINta «~ 0(1e3) photon, Nm: 5000, Nh“/N L~ 0(1e3)
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0.07E f m-t0<n<-0s 0.07F t n-05<n<00 007k t moo<n<os (u_-j 0.96F n-1.0<n<-05 % 0.96F n:-0.5<1<0.0 % 0.96F n:0.0<n <05
0.06f  — f:(x)=0.094-0.003/x 006F  — fi(x)=0.094-0.002/x 006F  — f(x)=0.094-0.002/x ook f,(x) = 0.094 - 0.003/x ook f4(x) = 0.094 - 0.002/x ook f,(x) = 0.094 - 0.002/x
0085546810 12 14 16 16 008y~ 46810 12 14 16 18 005246 810 12 14 16 18 080246810 12 14 16 18 09)™2"" 468 10 12 14 16 18 080246 8 10 12 14 16 18
E (GeV) E (GeW) E (GeV) E (GeV) E (GeV) E (GeV)
0 12photon, NM: 5000, NM'/NM-O(1e3) 012 photon, NM: 5000, NMINE w~O(1e3) 0.12 photon, Nm: 5000, NM/N .~ O(1€3) ; 1photon, Nm: 5000, NMIN' «~ O(1e3) . 1photon, NM: 5000, NMINM~O(163) . 1pholon, NM: 5000, NMINM~O(1e3)
b E B 1.08F 1.08F 1.08F
0.1 0.1 0.1 = 1.06F = 1.06F = 1.06F
0.1F 0.1F 0.1F L 1.04F L\l- 1.04F L\l- 1.04F
~ E E
0.09pp* %) 0.09 p+ fno'og_ (53 I S e.s.0..0. 0 0 0 (%3 1.021 .................. o0 ... 0. 0 ° [ 1.02 g0 8-0.0.0.9.0. 0. .8 0 o o
0.08 " 0.08 * 0.08 RO I O o ceeee o o
.08F . : . : . S 0.98Fweee = 0.98F, .0 0.98
0.07F f mos<n<to 0.07F b mio<n<tz 0.07F b mi2<n<ts O o06F n:05<n<1.0 % 0.96F n1.0<n<12 % 0.96F n12<n<13
- : : W g oak 3 3
0.06F  — f(x)=0.094-0.003/ 0.06f  — fs(x)=0.093-0.002/x 006F — fs(x)=0.090-0.002/x Py ,(x) = 0.094 - 0.003/x oAk ,(x) = 0.093 - 0.002/x Ok ,(x) = 0.090 - 0.002/x
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. [O]+[1]E Points/ function

+ ~3% deviation ~1GeV
» Sigmoid function [0]/([1] + TMath::Exp([2]*x-[3]) ) did not work



Sampling Fraction 1D fit (photon, 5 parameters)

012 photon, NM: 5000, NM/N .~ O(1e3) 012 photon, Nm: 5000, NMIN .~ O(1e3) 012 photon, NM: 5000, NMINM~ O(1e3) 12 photon, NM: 5000, leN 2~ O(1e3) 12 photon, Nm: 5000, NMINM~O(1e3) 12 photon, NM: 5000, Nh,,’N, .~ O(1e8)
E E E 115 1.15¢ 1.15F
0.11 0.11 0.11 - - -
0.4 0.1f 0.1F ic W i I ic 11
~ 1.05F ~ 1.05F ~ 1.05F
0.09F (,,0-09_ (,,0-09_ (&} E 000 0. 0 e e e oo e on e B (& E 005 0.0.0.0-0.0 .0 e 0o nortn o O 0000 00 0o onnonnn
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« good except for 0.1,0.3 GeV
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Points/ function

* [0] 7 ([1)/x*[2])

» Better than other function, but still 3 parameters
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To do next

 To do next

« Sampling fraction
* Check low energy
« move to deposited energy (make things sensitive)
« Geometry
« Make a module with 9 astropix chips and other materials

» Overlap region between barrel and endcap

 plot the sum of SciFi Reco Hit energy from Barrel and Endcap as a function of
rapidity
 plot the sum of SciFi Reco Hit energy from Barrel only as a function of rapidity



backup



News from Korea

 New member: Changhui Lee (KNU) Ph. D student

« Geant4 experience in DRC. | asked him to start with a prototype
simulation

« Considering more member from Yonsei
* (plenty of experience with Dual Readout Calorimeter)

« Simulation
« Sampling fraction ongoing, result will be shown
« Boundary region will be studied
« Geometry is also ongoing (Jaehyeok Ryu)
» Looking for more topics for TDR and further study.



