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Angle resolution (3 RKRED A X T 4 % £ &L= D):
https://www-nh.scphys.kyoto-u.ac.jp/~gogami/e12-17-003/meeting/analysis/src/nnL AnalysisNote 20200501 gogami.pdf

Missing mass resolution (fk1EZ @ Fake peak study HEmREDHFICENTH Y £9):
https://www-nh.scphys.kyoto-u.ac.jp/~gogami/e12-17-003/meeting/analysis/src/nnL AnalysisNote 20200421 gogami.pdf

SEREEICDOWT OO XY b
https://www-nh.scphys.kyoto-u.ac.jp/~gogami/e12-17-003/meeting/analysis/src/JLabMeeting 20200424 qgogami.pdf

Intrinsic resolution # B H 2BOBEOERYVIFWVWAD ALV M (ZZTE-TWE, AX [ ZE5DEBEEERNT2EREAZT VT Y ;
RIVFT7AANDOEESLIVENANDOBEZBE LICKEDD 7 77 X2—ZHITTW5B):
https://www-nh.scphys.kyoto-u.ac.jp/~gogami/e12-17-003/meeting/analysis/src/JLabMeeting 20200416 gogami.pdf

DiEEE. BOREL Y, Al DBEFEMEEMKICOVWT (SIFEENEATHLEDT, BERNEGWERRHY), £7-. ML SHHELTL
DN T BRI OL\T@%Q%IE% p.31~p32ICFEHTWND):

https://www-nh.scphys.kyoto-u.ac.jp/~gogami/e12-17-003/meeting/analysis/src/JLabMeeting 20200313 gogami.pdf



https://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/e12-17-003/meeting/analysis/src/nnL_AnalysisNote_20200501_gogami.pdf
https://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/e12-17-003/meeting/analysis/src/nnL_AnalysisNote_20200421_gogami.pdf
https://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/e12-17-003/meeting/analysis/src/JLabMeeting_20200424_gogami.pdf
https://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/e12-17-003/meeting/analysis/src/JLabMeeting_20200416_gogami.pdf
https://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/e12-17-003/meeting/analysis/src/JLabMeeting_20200313_gogami.pdf
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Comment (mass resolution in E0b-115)
https://doi.org/10.1016/j.nima.2018.05.042

Table 10

Mean values of the partial differentiations in Egs. (28)-(33) obtained in the Table 11

Monte Carlo simulation. Intrinsic mass resolution AM]i_[“\‘,P which is defined by A comparison of missing mass resolution between the Monte Carlo simulation
Eq. (34) is shown for each target in the last row. and real data analyses for production of A, ’ He, and 2B in JLab E05-115.

A ' He B Hyperon/Hypernucleus A ’ He e
Assumed B, (MeV) - 5.5 11.37 Target CH, 7Li 12¢
P Thickness (g/cm?) 0.451 0.208 0.088
Myyp (&) 742 957 974 o018
ap, MeV/¢ Length in z (mm) 5.0 3.9 0.5
dM, keV/c .
oy (Me\“’/c) —747 -958 =975 AMs, FWHM (o073) 0.41 (os)
iy (;ﬂ"\{) —673 —885 ~902 (MeV/c?)
e kv AMMEE) +0.37 +0.34 +0.09
ah,, ( mrad ) —124 —21 -13 (MeV/c?)
aM, keV/e? eloss
T ( Al ) —258 _51 -30 AMESS (MeV/c?) +0.31 +0.20 +0.06
IMyyp (keV/c ) 109 20 12 AM Simulation 1.6 1.3 0.5
Werx | mrad P e FWHM Real data 1.5 1.3 [18] 0.54 [16]
AM (keV/c?) (FWHM) ( 733) 414 (410 ) (MeV/c?) (Fig. 17) (Fig. 23)
" _

The simple estimation (intrinsic resolution) was not enough to reproduce

mass resolutions in E05-115 as well as those in EQO1-011.

c.f.) Missing mass resolution report for E12-17-003 (Apr 21, 2020):
https://www-nh.scphys.kyoto-u.ac.jp/~gogami/el12-17-003/meeting/analysis/src/nnL_AnalysisNote 20200421 gogami.pdf



https://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/e12-17-003/meeting/analysis/src/nnL_AnalysisNote_20200421_gogami.pdf

(Geantd simulation
for the MM resolution estimation

A | @ pata

N
(4]
o

-

3 o o =] S

o S S) 1S)
I I [ I I [

o

HlsSIMULATION

Counts /(1MeV/c?)

Transfer matrix

x,x',y,y' @FP r-=------

INPUT: Position/angle resolutions

| o
N
)

60 8 100 120
M, — My (MeV/c?)

Resolution

:(L and R) estimation

GRS = [

Result will be shown

Q Q by K.N. Suzuki
Geant4 simulation

with materials (target, air etc.)




The angle resolution (SS + Multifoil)

my_hist_zcor

Multifoil Target

The least

squares method

https://www-nh.scphys.kyoto-u.ac.jp/~gogami/el2-17-
003/meeting/analysis/src/nnL_AnalysisNote 20200501 gogami.pdf

Resolution o (/)

Target Multi foil T2 + Cigar cell
X
> 2x1073 20 x 1073
Xo
Estimation Simple MC Geant4 MC
Ax’ 2.2x1073 | 2.5x1073

Ay’ 0.8x1073 1.2 x 1073

Af, (rad) | 1.6 x 1073 1.7 x 1073 I
mll

Note: tan? 8 = (x')? + (y')? =

Details will be talked
by K.N. Suzuki


https://logbooks.jlab.org/files/2018/11/3619916/TGT-CALC-17-020.pdf

Validity check of our matrix tuning

Physics god knows

Real data

Simulation data

guiuny xue|p

Matrix Tuning with
Simulation Data (MTSD)

Comparison



Conditions of the first trial (MTSD)

« Matrices (momentum for LHRS and RHRS)
« Prepared based on the Geant4 optics (with some distortion manipulation)
« Up to bth order for x, x', y, y’ @FP
« Up to 2nd order for zt @FP (others were set to zero)

252 = 232 parameters for each spectrometer
« Angle and z, resolution
« Randomly deteriorated based on realistic resolutions

« Events used for the matrix tuning
« A (H-kine): 3000
« > (H-kine): 1500
« N(T-kine): 1500
e 3/22—23 (two loops were done)

e Tuning parameters
« Not optimized at all (event selection, step size, weight etc.)



Matrix tuning by using only A

Counts /0.5 MeV

Counts /0.5 MeV

| h1 1200 ___h1
1200 Entios 57693 E Entries 27693 =z '200 Entries 27693
— Mean 19.11 = = Mean 21.03 = — Mean 21.69
— > [ Std D« 32.33 5 -
1000— Std Dev 32.17 2 1000 . L L % 1000 — Std Dev 32.52
s 5 -
C 3 3 -
soo| 600 |—
400 — ’ 400 — ’
r}r,’ 200
. TR = e L ol v v 41 ! ol 4 1 1
—20 o 80 100 120 —40 —-20 o 20 40 60 80 100 12 —40 —20 100
M. - M. (MeV/c?) M, - M, (MeV/c”) M, - M. (MeWV/c™)
350 - =~ 350 h1 > 350 -
~ Entries 5913 = = Entries 5913 @ - Entries 5913
E Mean 0.3931 = r Mean 3.614 = - Mean 4142
= Std Dev 13.95 S Std Dev 13.83 S a00l— Std Dev _13.74
E £ £ =
250— S S asof
200 — 200—
150 — 150 —
100— 100f—
sof=—
. L At L . E A i = M’V\I‘W
o PR S, A P ol Ty, L L Ly n L AR R 4 embeanee Lo 0 L
—40 —=20 20 40 &0 8O 100 , 120 T —20 20 40 60 80 100 120 %% —20 0 20 40 60 80 100 120
M, - M. (MeV/c*) M, - M. (MeV/c?) M, - M, (MeV/c?)
h1 h1
50— - h1 = -
E Entries 556 = Entries 556 ] Entries 556
= Mean 4.805 = Mean 7.953 = Mean 8.764
P Std Dev _21.28 = Std Dev 20.72 = Std Dev  20.27
S E < E
Q 3 =3
S S S
PEY 1 I R A0 oy Tloon e ofloost o Noon e Ea o o) ’Jj PR 7, S T A S HO T MY P P U
-20 [ 20 40 60 80 100 12 -20 o 20 40 60 80 100 120 -20 [ 20 60 100 120
M. - M, (MeV/c?) M, - M. (MeV/ic?) M, - M. (MeV/c?)
| | |




Result of the first trial (MTSD)

Mean Value
= Resolution
N 2 ~~ _ &
= = = 3 E o A
L s O o ss5— a X
= ° > 8 ok v
~— < ~ x °F — - Hekine
E o _
2 % cC ° 455%
< 3 O =
& -+ -
S5 s
o -_— 35—
O -
U) 3
O -
A 25—
—6'"l"'l"'l"'l"'l"'l"'l"'l"'l"'l"‘l' :l\|||||||||\||||||||||||||||||||H||||||||\||
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 20 0.2 0.4 06 0.8 1 1.2 1.4 16 18 > 29
The number of tuning The number of tuning
The number of tuning loop The number of tuning loop

Tuning with A (H-kine), ¥ (H-kine), A (T-kine)

No 1ssues for A = 3 were found so far
(not high precision yet though)

nnA follows the A and %°




-ake peak study

c X T A DBRERIEHY TITH, FELH>TAEZT 4 HBUPERL
BUDD LNEFFTADTELLITPoTHAET



	京都グループから発表したいこと
	これまでの議論で使った資料（の一部）
	Analysis Note �JLab E12-17-003
	Contents
	Comment (mass resolution in E05-115)
	Geant4 simulation �for the MM resolution estimation
	The angle resolution (SS + Multifoil)
	Validity check of our matrix tuning
	Conditions of the first trial (MTSD)
	Matrix tuning by using only Λ (H),   Σ 0  (H), and Λ (T)
	Result of the first trial (MTSD)
	Fake peak study

