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Gap problem of TOF detector

=>1 mm gaps between scintillators
(due to black sheet)

=> EVENT LOSS ...



Efficiency vs. gap (Plane type)
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プレゼンター
プレゼンテーションのノート
|x|<500 mm && |x|<200 mm @Virtual detector just before TOF
Water Cherenkov 



Plane = Zigzag configuration
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Overlap and distance
(TOF detector)

07 =15 deg
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(Overlap, Distance) = (4 mm, 10 mm)
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Want to confirm whether a configuration of

(Overlap, Distance) = (4 mm, 10 mm)

is OK or not by Geant4 simulation.



Efficiency vs. overlap (zigzag type)
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プレゼンター
プレゼンテーションのノート
|x|<500 mm && |x|<200 mm @Virtual detector just before TOF
Water Cherenkov 



Things in progress
(will be done soon ! seewstiorswiie. )

OBEFE D177 (4 mm overlap, 10 mm distance) TD &
(ATENF 18R DT H L)
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Backup



lO0SsS.cC

/*

"loss.cc"

Toshi Gogami , 28Nov2014
*/

void loss(){

// ======== General conditions ===============
gROOT->SetStyle("Plain");

gStyle->SetOptStat(0);

// ======== Open ROOT file ===================

//TFile* f1 = new TFile("tof_line_gap-Omm.root"); // gap-Omm (NO zig-zag)
//TFile* f1 = new TFile("tof_line_gap-1mm.root"); // gap-2mm (NO zig-zag)
//TFile* f1 = new TFile("tof_line_gap-2mm.root"); // gap-2mm (NO zig-zag)
//TFile* f1 = new TFile("tof_line_gap-3mm.root"); // gap-3mm (NO zig-zag)
//TFile* f1 = new TFile("tof_line_gap-4mm.root"); // gap-4mm (NO zig-zag)
//TFile* f1 = new TFile("tof_line_gap-5mm.root"); // gap-4mm (NO zig-zag)
//TFile* f1 = new TFile("tof_dist-10mm_over-Omm.root"); //

//TFile* f1 = new TFile("tof_dist-10mm_over-1mm.root"); //

//TFile* f1 = new TFile("tof_dist-10mm_over-2mm.root"); //

//TFile* f1 = new TFile("tof_dist-10mm_over-3mm.root"); //

//TFile* f1 = new TFile("tof_dist-10mm_over-4mm.root"); //

//TFile* f1 = new TFile("tof_dist-10mm_over-5mm.root"); //

//TFile* f1 = new TFile("tof_dist-10mm_over-6mm.root"); //

//TFile* f1 = new TFile("tof_dist-15mm_over-Omm.root"); //

//TFile* f1 = new TFile("tof_dist-15mm_over-1mm.root"); //

//TFile* f1 = new TFile("tof_dist-15mm_over-2mm.root"); //

//TFile* f1 = new TFile("tof_dist-15mm_over-3mm.root"); //

//TFile* f1 = new TFile("tof_dist-15mm_over-4mm.root"); //

//TFile* f1 = new TFile("tof_dist-15mm_over-5mm.root"); //

TFile* f1 = new TFile("tof_dist-15mm_over-6mm.root"); //

TTree* t1 = (TTree*)f1->Get("tree");

//TCut cutcommon = "abs(vdx[7])<500.0 && abs(vdy[7])<200.0";

//TCut cutcommon = "abs(vdx[7])<500.0 && abs(vdy[7])<200.0 &&
abs(vdx[8])<500.0 && abs(vdy[8])<200.0";

TCut cutcommon = "abs(vdx[7])<500.0 && abs(vdy[7])<200.0 && WCTrig";

//TCut cutcommon = "WCTrig";

/] ======== Create Histogram ==
double xmin =-800.0, xmax = 800.0;
double ymin =-500.0, ymax = 500.0;
int xbin = 100;
int ybin = 100;

TH2F* histl = new TH2F("hist1","",xbin,xmin,xmax,ybin,ymin,ymax);

TH2F* hist2 = (TH2F*)hist1->Clone("hist2");
hist2->SetMarkerColor(2);
hist2->SetMarkerStyle(1);

t1->Project("hist1","vdy[7]:vdx[7]","VDTrig"&&cutcommon);
t1->Project("hist2","vdy[7]:vdx[7]","TOFTrig"&&cutcommon);

// ========= Draw histograms ==================
TCanvas* cl1 = new TCanvas("c1","c1");
hist1->Draw();

hist2->Draw("same");

// ===== Comments =====
double n1=0.0,n2 =0.0;
double eff, effer;
nl = hist1->GetEntries();
n2 = hist2->GetEntries();
eff = n2/n1;
effer = eff * sqrt(1./n1 + 1./n2);
cout << endl;
cout << " nl=" << nl << " +/- " << sqrt(nl) << endl;
cout << " n2=" << n2 << " +/- " << sqrt(n2) << endl;
cout << " --> Efficiency =" << eff*100.0
<< " +/-" << effer*100 << " %" << endl;

cout << " " << fl->GetName() << " " << eff*100.0
<< " " << effer*100 << endl;



Results of gap study

tof_line_gap-Omm.root 99.9936 0.655013
tof line_gap-1mm.root 99.7384 0.653521
tof line_gap-2mm.root 98.957 0.65474

tof line_gap-3mm.root 98.0236 0.644698
tof line_gap-4mm.root 96.7549 0.640469
tof_line_gap-5mm.root 95.4357 0.636397

tof_dist-10mm_over-Omm.root 99.5202 0.65508
tof_dist-10mm_over-1mm.root 99.8987 0.656111
tof_dist-10mm_over-2mm.root 99.9869 0.659818
tof_dist-10mm_over-3mm.root 100 0.658786
tof_dist-10mm_over-4mm.root 99.9978 0.657102
tof_dist-10mm_over-5mm.root 99.9935 0.656437
tof_dist-10mm_over-6mm.root 99.9978 0.657486

tof_dist-15mm_over-Omm.root 99.1879 0.650635
tof_dist-15mm_over-1mm.root 99.6873 0.655225
tof_dist-15mm_over-1mm.root 99.6873 0.655225
tof_dist-15mm_over-3mm.root 99.9806 0.656805
tof_dist-15mm_over-4mm.root 99.9935 0.657372
tof_dist-15mm_over-5mm.root 99.9957 0.65729

tof_dist-15mm_over-6mm.root 99.9978 0.656946

hyperdragon3@~/S2S/analysis/root/TOF_gap/loss.cc
Toshiyuki Gogami , 29Nov2014

Cut conditions

1. |x|<500 mm && |x|<200 mm
@Virtual detector just before TOF
2. Water Cherenkov




Gaps have to be appeared.
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CAD drawing of TOF detector

(plane)

o
L <
%_mmw
0 2 3 T
5 9 <=
n.-l-
= =
o 8 Z
¥
]
1]
" (=]
S
© »
5
3

005

[y




Overlap and distance
(TOF detector)

07 =15 deg

-

C

11 1 | L1 1 1
9 10
Overlap [mm]

< QOverlap ‘

(Overlap, Distance) = (4 mm, 10 mm)

K-I'



ﬁ/

i V., 7

ﬂw QC PW\ \\\WU Hw

u Mj OC rﬁ\ \.b.lu. ‘_u
N 5§
L G (= 2 S8
O u / u ._w .._U
4+ i B Dm m
e Q /9 ) S .0
e L
O i un
O Q) 00 O
L T 2 - 8
G | s ¥ — B —
® oy B —
Wo @@ m— [ I —
= | —— m—
< KRS | — dv,VIIIII- m—
© - O e
Cw ¢S
© anaan S fp=====
AN Gt > N B —
< - X ¢ | —
R . L

o

~J
o
o
(=]



TLimcAD

=A\

Al

PC(KK") 2Be p =17 GeV (6 ,=0)

0.10

0.08 -

0.02 -

" Vzy(Ehime)

/

V_ (NHCD)

0.00

-10

-5

0

5

10

HYPERNUCLEAR ENERGY Ez (MeV)

Figure 6: DWIA spectra with NHC-D and Ehime.
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Figure 7: DWIA spectra with ESC04d and ESCO8a.
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5 MeV FWHM TO#&

Theoretical calculation by T.Motoba and S.Sugimoto (NPA 385, 223-230, 2010)
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