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Abstract

Shell evolution with increasing A/Z ratio is a key characteristics which plays an important role
in describing the structure of nuclei towards the drip line. The stability of the shell closures can
be investigated by the size of the shell gaps measured as energy difference between the single
particle states associated with diffrent major shells. By changing the number of neutrons in a
specific isotopic chain, the energy of the shell gaps also changes due to the residual interaction
between protons and neutrons. In the oxygen isotopes near the neutron drip line, the appearance
of the new magic number ‘N=16" has been suggested. It is thus important to deduce the size of
the shell gap of ‘N=16".

In the present study, we have investigated unbound excited states of 220 by the invariant mass
method. The experiment was performed at the RIPS facility at RIKEN. The secondary 220 and
240 ion beams at 62MeV /u produced by RIPS were incident on a liquid-hydrogen target. We
mesured the momtentum vectors of both outgoing charged particle 220 and the neutron. The
relative energy of 230 has been mesured by the two diffrent reaction. One of the reaction is
(a)the proton inelastic scattering of 220. The other is (b)the neutron knock-out reaction of 240.

From these reaction, the peak at around 0MeV and 1MeV have been observed in the relative

energy spectra of 220.
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000 3100000000000 (000000000 OoU0oO0)0000O0LOo0o0OO 3.103.2
O000obOoOooOOobOoooooooao

00 Neutron Counter 00 000000000000 "Li(p,n)"Be000000000O0OOO
goboobgobobobo33buobooboboobooboobuoobooboono

ooooad ooooo oo
40AY 95AMeV | 80pnA

03100000000

oood gono
9Be 277.2 mg/cm? (1.5mm)

0320000000

00000 |00000
00 70MeV /u

0 3.3: Neutron Counter 00000000000 ODO0O0OOOOOOOOOOOOOOOO
oood
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3.1.2 0000O00Oo0O0go

03200000000000 RIPS(RIKEN Projectile fragment Separator) [12] 000 E6 O
0000000000000 3200 QUOOOOO (Quadorupole Magnet) DD D OO0 OO
(Dipole Magnet)D F OO OO (Focal Plane) 0000000

00000000000000 9%AMeVOOOOOOOOOODO % Ar0FOOOOOOODOO
0°Be00000000000D00D0O0O0O0O0ODODOOOOODODOOOOODOOOOO
00000000000 0RIPSOO000O0OODOOODDOO (Bp)DOODODOOUDOOUDOOODO
gbooooooboooobooboooooboboooooboooooboobooooonon

SX4

|- -

Q7qg Q9 F2 qioqqqqi2 F3

032 0000000000RIPSOO0C0O0O000O0O0O0O0O0O FOOOOOOOODDOOOO
0000000000000 000000000O00ORIPSOOOOOOO (Bp)DOooooo
gboooboooboooooooboooboooboooooooobooobooboobooboboaon
000000 #0000 #0000000F30000000000000000
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0000000000000 20000 #0000000F300000000000000
000340000000 F30000000000000000

000000 F000000000000O0O00O00O0O0O0DO0O0UOOO0OOOOn [13]
gboooobooooogob 350000

00000 | 00000 (MeV/u) | OO (cps) | Purity
B0 62.0 11.4 8.92 %
0 62.9 3.6 9.68 %

034 0000000000000 0O0000O0O00O00O0O0O0DOOOO0O0O0O00

0ooo ooo
0000 | 1.6x10% mg/cm?

g 35 0000000

obooooobooboooooboooooobooog

00000 A=1000000000000000000000000000000O0000020
000D Z=10000000000000D00000D0O00O0OD

00000000000 0O0O00OD (E<1o0MeV)OOOOOOOOOOOOOOOOOOO
gboooobooboooboobooooobooog
gbooboooobooboooogobobooooobobobooboboooobooDbo
00000000000 Z/A0010000000000000 2000000000000
gboooooobo 20000000000000

00 Neutron Counter 0 0000000000000 “Li(p,n)Be000000000O0OO
Lioooooobo 3eb0000DbO0OO0ODODOOOODODbDOObOODO

o000 o0o
Li 238.2 mg/cm? (4.4607mm)

O 3.6: Neutron Counter 0 000000000000 OOOOOOOOO

l0p0000000000000 42000000
200000000000 YieldDOI:OOOOON4,:O0ODOOOODOA:DO0DOO0:000000e000000000
ooooooooooo
N
yield:I-TA~a~e (3.1)

000000 A=100000000000000D000O00C0O0O0O0O0OO0
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3.2 0UOOOOOoOogao

oboooooobooobo 33000ad

O00000000o0000OUOUOUOUDO0OO0ODOn (NDCL,2)0O000O RIPSOODOOOO
00000 (3000)00000000000000000000000D00000000 (00
00 LqH,)0OOOOO0OO0D000D (3*0*00)000000000000000000000
E, 000000000000 S, 000000000000 0O0O000ODODO0OOO

E,<S5,0000
gboboooboo~yO0O0bOOO0OO0OOO0OO0OO0ODOOOO0OOO0OOO0O0bOO00bO0O00bO0O000000 v0O
0000000000000 0 Na(TH)OOOOoooooooooooo

E,>S5, 0000
oooooooooooooooooooOOobocO0o0oOoooooooooooooooooon
gooobooooobooooooooooobooobboooooboOooooboOooooobOoo

00o0oo0o0o0o0oo0o0ooo0oooO0 MDC)UUOODOO0OOOO0OOO0OLOOOOOOOO
0000000000000000000000(FDC)0D0000O00O0OO0OO0OO0O0OO0OO
0000000000000 (Hodoscope) 00D DOODOODOOOO0OOO0O0OOOOOOODO
00000000000 00000000 (Veto Counterd Neut Counter) 0000000000
g

gbobogbobobobobooboobuobobuobboybobboobobobobooban
gbobdybOobobbobobobobooboobooboboobobobobobobooooooo
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Neutron Counters

\

Dipole Magnet neutron

Target : 1q.H,
(160 mg/cm?)

220)
Nal
Scintillator™ \
&5 \ Plastic Scintillator
< \ Hodoscope
NDC1.2
(62MeV/u)

033:0000000000NDC1,2000000 (00000 20)000000000000
gooooooooooboboooooobooboooboooooboooooobooboooooboboboo
O00O0OMDCOOOOOOOOOFDCOOOOOOOOOOOOOOOODOODOHodoscope
gbobooboboobooooooooobooboobooboobobOooooobooooboobooOoDa
0 0 0 Veto Counterd Neut Counter 0 0000000000000 DODOOOOOODOOOOOO
Nal(TH OO OUOO0OOOO000000000000y0O0OOOO0OODO
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3.3 Uuononoogad

3.3.1 0O00O0OO0O0O0OOODOOOOO (RF)

0000000000000000000000000000000000000000000
0 (RF)ODOOOOO

3.3.2 F1PPAC

PPAC(parallel plate avalanche counter) 00 0000000000000 0O0O00O0O0OOFL(O
O000)00ODispersive focus 0000000000000 O0OOOOOOOOOOOOOOOO
000000000000 A/Z000000000FIPPACOOOOO-8IOVOOOOOO

3.3.3 F20000000 (F2SSD)

o0 30um0O SidO0O0O00OO0COO0OO0OO0OOO0OO0O0OOO0ODOODODOOODOOOODOODOOO
oor2SSODOO00O0OOOOCOCOOO00 F2000000000000000000CCO
oo0o0oDzZooOoO0oOoooo

3.34 F20000000000000 (F2Pla)

F2Pla000 lmmOO0 80x80mm? 00 0000000000000 00D0O0O0OOOOO
goooopPMTOOOODOOOODOOOOODOOORPPLa0000O0OO RFOODOODOOO
00000000000000 F20000000000003%0F2Pla0000 PMTOOOOO
00000-1400V0O-1300V OO0 0ONeutron Counter 0 000000000 DOOCOOO0ODOOO
gooooobo pMTOOODOOOOOO-2000VO-2000vVv 00000

3.3.5 0000000 DOOOOOO (NDC)

NDC1,2[14],[15) 0 0000000000000 2000000000000000NDC1,200
gbooooboooooboooobobooobooooobooooboboooboooooboon
03400 370 NDCOOO0ODODODOOOODOOOOOODOOOOOODOONDCI2000000
ooog9vsmmdodoOd 9emm OO0 000000000 16000000000O0000O00O00OO
000XgXoyYyoy'ooo 200008000000 0090D00O0O0O0000000ODOO
gboooooboobooobobooboobooboooooooboobOoboooooboooooooo
gooooooo0smmOiO0gdooooOXoX0O0O0ooo0ogoooooooooooooooo
goooooooooboooooooooyoyoooooooooooooobooooooooo
g000oooooooooooooDDoX 00 X00ooooooo-Xoooooooooy'o
oyoooooooo+YOOOooobOooooooobooooooboooooobooOo 1.5omm
gboooogo

300000000000000000000000000 F20000000000000000000000000
000000o00oo0o0ooo0o (0000 30%)000000000000000 F2000000000000000
ooo
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200

54

[ L

—— e P R

200

74

0 34 NDCOOOOOOOOOO NDCOOOODOODODODOOODODODOODDDOOO
9%6mmx96mm 000000000000 000DO NDCODODOODOODOOOODOODOXDO 4
ooyo4000DO’00000D0’00000000DOOO0OO0ODOO0OOODOOO0ODODOO
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gogd
00000 (anode-potential O)
0o (@Oooo)

96 mmx96 mm
3 mm
00000000 160 x80 (X400OVY40)

oood

NDC1(Cathode,Potential)=(-1050V,-1050V
NDC2(Cathode,Potential)=(-1100V,-1100V

0000 (000O0000)

)
( )=(- )
NDC1(Cathode,Potential)=(-1400V,-1400V)
NDC2(Cathode,Potential)=(-1400V,-1400V)

0 3.7 NDC1200000000000000O
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3.4 40000

3.4.1 Nal(T)0000000 (DALI)

DALIOOOOOOOOOOOUODO Na(THOOOOOUOOOODOOODO 350 DALIOOOO
O00ODALIOOOOOO0ODO 66x66x150mm® 0 Nal(T)DOOO00004800400000
OO00O0DALIDOO00O0O0000O0O0O0000000000000000000yODODODDOO

ZREEN : 1q.H, ZURIER : 1q.H,

®
ZRE—A

/
PMT Nal Scintillators

Nal Scintillators

0 35: DALIDOJUOOOOO DALIDOOOOOOOQOQODOQOQOOOO DALIDODDODODODODOO
goboobooogooboboooobooboooobobooboobooboo4b0obobbOonog
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3.5 UU0oooon

goooooooooooOooooooooooooo MbCOOOooooooooooooo
gO00000oOo0O0O000000o0oOooD FDCOODOOOOOOOODODOD HodoscopeO OO
O00O0OO00O0OOOOO0O0O0O0O0FDCOHodoscope 10O O0OO0OOODO 200000000
O00D0DOoOMDC-FDCODODOUOOODODOUOOODODOOOODODOOHHebagO OOOOOODO

35.1 000000000 (MDC)

MDC[16],[17] 0000000000 190.8mm 000 (00000000 MDCOOOOOOO)
0000000000000000000MDCOO00000000000000000000
00000000000000000000 3600380 MDCOOOOOOOOOOOOODO
0000000000MDCOOD000 190mmI0000 140mm 00000000000 120
000000000000000000X00400U00200V0020008000000
00900000000000000000000000000000000000000000
00000000000 16mmO0000000X000000000000000000000
000000000000000000VOVOO0000000000000000000000
00400000000450000000000000000000000000000000
00000000000000 8mmO000000

630

310

Y
La;

R L N A Y I RN

e

200

(b)

nnnnnnnnnnnnnnnnnnnnnnnn

0 36: MDCODOOOOOOOOO MDCOOOOOODOODDOOOOOOOOODOO
190mmx140mm OO0 000000000000 OO0 MDCOOODOOOOODOODOO X0O4
gouyvooo2000000
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goood 140 mmx190 mm
00000 (anode-potential ) 16 mm

oo (@ooo) 00000000 120 x80 (X4OOUu200V20)
oooo MDC(Cathode,Potential)=(-1700V ,-1700V)
o000 (oooooo) MDC(Cathode,Potential)=(-1900V ,-1900V)

038 MDCOOODOOOOODOOOOO

3.5.2 000000 (B-mag)

BmagOOOOODOOOO 10993mm 000 (DO00D0O000O0 BmagOOOOOOO)0OO
O0000000000000B-mag,FDC,Hodoscope 00000000 OOOOOOOOOOO
O0020°00000000000000000000B-mag0 00000 15kGaussO OO0

3.5.3 0O0O0OO0OO0OO (FDCO)

FDCOOOOOOOOOO0OO 1661.5mm 000 (BmagO OO0 FDCOOOOOOO)O0OO
gooooOOoOOOOOOO0OOOOFDCOOOO0OOOOOOOOOOOOOOOOOOOOOO
0000000000000 000000000O0 A/Z00000000000O0OOOOOO
oooooooooooooOoooooooobDoo 390 rFDCOODODOOOOODODOOO
O000OFDCO XO500Y0400090000000000018O000000000C0OO
goooboooboobooooboooboooooooooooboooooooboOoobooooa
O04mmO0000000XOOOOOOO0OO0OO0OO0O00O0O00000O00000000000
gobooooboydoooooooooobobooobooooboooboobooooobobooo

00000 (anode-potential ) 40 mm

OO0 (Cooo) 00000000 160 x90 (X50,Y40)
oooo FDC(Anode,Field)=(-700V,-2500V)
0000 (0000000) FDC(Anode,Field)=(-700V -2500V)

0 39 rDCOOOOOOOOOOOOOO

354 0000000000000 (Hodoscope)

Hodoscope[18] DO FDC OO0 250.5mm 000 (FDCOODOOODO HODOOOOOOOO)
00000000000000000000000000000000000000000000
000000000000 3.700 3.100 Hodoscope 1010 0000000000000000
0O0OHodoscope 100000000000 70000000000000000000000
000000000 5mm0000 100x450 mm2 0000000000000 700x450 mm?2 O
0000000000000 00000000 PMTOOOOO0O0O0000000000000OO
000000 Hodoscope 0000 000000000000000000000000000OO
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000000000000 (Hodoscope D )OO DODOOOOODOOODOODODDOOOOOOOOOO
000 zOoOoOoDOoOOoD

PMT

_— Light Guide

—— Plastic Scintillators

X

fAT ST

0 3.7 Hodoscope OO0 O700000ODOO0OODODOOOOOODODO smmdOOonOd
700x450 mm? 00000000 PMTOOODOOOO0OO00000O0DODOOOO000O0OOOOOO

ID UpHV Down HV
U:-1400V  D:-1350V
U:-1460V  D:-1360V
U:-1370V  D:-1430V
U:-1510V  D:-1400V
U:-1420V  D:-1430V
U:-1430V  D:-1380V
U:-1320V  D:-1340V

N O U e W N =

0 3.10: Hodoscope 1000000000000 D0ODO °Co00D000D00000O0O0O%Co0O
O0000000000000 Timing DelayO0D0-6mV 0000000000 O000O0OO0 gainO
gobooboooob-2c0v0O00000000D0O0O
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3.6 U0

go0ooooooooboooobooooboooboooobobooooooooboooboooon
O0000000000000000 Veto Counter Neutron Counter OO0 00000000

3.6.1 Veto Counter(VETO)

VETO OO Neutron Counter 0 0 000000000000 D0OO0O0OO0OOOOODOOO0O 3.80
03110 VETOODODODOODODODOOODOOODODOoOooOovETOOODOOODODDODOoOooooooaa
Neutron Counter 100 0000000000000 11mmO00 290 x 2210 mm2 000000
0o00000oboOoD 3 0000000000000 000O0D0D0oDo0oobOobO0oobODOooooDooag
gopoooad

Neutron Counter 0 0 00 00O O ONeutron Counter 1 000000000 O0DOODOODOODOO
dooodoodooboooooDoooooooon VvEToOOoDOoooooooooooooooao
00000000oooooooooooooooovVETOOODODODDODOOooooog VETO
0000000000000 0000000000D00000Neutron Counter 1000000
(00000000)00000000C00U0O00O0UO0DOO0O00OO0OoOUOvVETOOOOO
00000000mMUoo0oU00o0U00o0000o000O000U000O (AL, AR, T, Tr)
00DoDOo0obOOo0ooooooooooag

Veto n Counters

Counters f|i

mEtT |

neutron ’

RIEBRIT -
neutron

0 3.8: (0O)VETO O OO O (OO )Veto Counter O Neutron Counter 0 0 0 0O
VETOOOOODOOODOOOOOOO Neutron Counter 1 OO0 OO0 OO Neutron Counter O
0000000000 30000000000 oo00oooooooooogovETOOOOO
0000000000000 0000000Neutron Counter 00000000000 OOOODO
gboooooooooogd
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ID Left HV  Right HV
L:-1410V  R:-1500V
2 L1510V R:-1500V
L:-1520V  R:-1540V

0 3.11: VETOOOOODODOOOO0O0D0OO0O0000 °Co000000000000 PMTOO
O0-3mV OO00000000000000 gainO0O0O00OO

3.6.2 Neutron Counter(NEUT)

NEUTOOOOOO000000000000000000000000000000 3.90 NEUT
00000000000 7.20 (07.107.2)0NEUTOOOOOOOOOOOOOONEUTOO 4
0048000000000000000000000000000000 100 (LN1),200 (LN2)
000000 60x60x2140 (00000000000 2100mm) mm® 000000000000
0000000 1200000000000000020000 80mmO0000 (2000000
3000000000)00000300 (SN1),400 (SN2)000000 60x60x1120 (0000
0000000 1060mm) mm®*0000000000000000000 120000000000
000000000000000000000000000000000000000000000
00 LN1,LN2,SN1,SN20 0000000000 00 4512.1mm,4575.1mm,4716.6mm,4778.6mm
oooO

PMT

Plastic Scintillators

LIN2
neutron LN1

0 3.9: NEUTUOOOO0O404800000000000000000OOO0OO0ODO 1,20 (LN1,LN2)
000000 60x60x2140 mm* 0 0000000000000 1200003,40 (SN1,SN2)00
0000 60x60x1160 mm* 0 0000000000000 12000000000000 PMT
oobooboooobobooooo
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3.7 ODOOOoOO

oboooooobooboo dioooooboobooboooboobobooooobooboooon
gobooboobooboboooboobobooooooboooo

DS BEAM

i
BN

TRIGGER

By

=
2R

F2z
LN1 — Nal4 Nal
LN2 L Ls ) Computer
I——Di / VETO
SN1
AN —— NEUT

g 310: ooogoo

e BEAM (F2L N F2R N F27)
F2LF2ROF200000000000000000
F2Z0F2000000000000

¢ DSBEAM (BEAM N Rate Divider)
Rate DividerO BEAM OOOO0OOOOOODOO

e NEUT (LN1 U LN2 U SN1 U SN2)
LN 1~2, SN 1~20 Neutron Counter 0 1~4 0000000000000

e Nal (Nall U Nal2 U Nal3 U Nal4)
Nal 1I~MONaIOOOOOOO 1~MO0000000000O00O00O0O

e TRIGGER ((BEAM,DS BEAM,NEUT,Nal O O 00 ) N Computer VETO)
Computer VETOU OO OOOOOOQOOOOOODODOOOOOOOOOOOOOOOOO
oboooobooooooboooobooboooooobon
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BEAMODS BEAMONEUTONaIl OOO0O0OOOOOOO0OO0OOOOO0OOODOOOOOOO
oobooboooon si2b000o0boboooboobooooobooooon

ooood 0oooo
30 BEAM/5 N NEUT N Nal

20 BEAM/1

00 (00000000000) | BEAM/1000 N NEUT N Nal/5

03122 0000000000
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40 OO

0000000000000 00000000
00000000000000000000000000000000 220* -~ 22040000
000000000000000000000000000000D000 RIPSOOOOO0OOO
000000000000000000000000000 ZAOOOOOOOODOOOOOO
0230,000000000000000 #20000000000%®2000000000000
0000200000000000000000000

4.1 0O0OO0OOOO

000000000 2#0,000000 RIPSO000O0OOOODOD 41000000000
0000000000000 RIPSOO00O00O00000O0O 420000

F1Slit0 0000000000000 000000000000F1Slit0 £72mm 00000
0000000000000 AP/P=43%000000

00000 [0000 | Bpl | Flslit | degrader | FIPPAC | Bp2 | F2slit | 0000
[Tm] | [mm] [mg/cm?] [Tm] | [mm]

B0 Be 1.5 | 3.8232 | £72 | Al 426(#3) in 3.6084 15 0ooo

30 Be 1.5 | 3.8232 | £72 | Al 426(#3) in 3.6084 15 empty

0 Be 1.5 | 3.9916 | £72 | Al 426(#3) in 3.7773 15 oooo

210 Be 1.5 | 3.9916 | £72 | Al 426(#3) in 3.7773 15 empty

041: 000000000 200000000 RIPSOO00O0OOOOOOOODOOOOO
0000000000000000000000

oooog | goooo Bp 1 | Flslit | degrader | FIPPAC | Bp2 | F2slit | OOOO
[Tm] | [mm] | [mg/cm?] [Tm] | [mm]
oo empty 2.4583 +50 empty out 2.4597 50 Li

042: 0000000000O0C0O0O0ODORIPSOO0OOOOOOO
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4.2 00000000

4.2.1 0OO0O0OO0OO0OO0OOO0OO

RIPSOO0O0O00O0O0O0OOOOO0OOO0OO0O0OOODOOODOOOOOOOOOOOOOOn
00000000000000000D0000000000000 (30,20)000000000
00000000000000020000000000000000%00000000000
oooooo

00 F2SSDO0O0O0O000O0O AEOORF-F2Pla0000000000 Fo-F200000
0 TOF(Time of Flight) 0000000000 2000000000 410000 FO-F200
TOF(ns) 0000 F2SSDOO0O0OOOOO0O0 AE(MeV)DDDDOOOONO

000000000000 AEO0OOOO0OOOO0O0O0+»0000000000000000

Z2
AEocFocZ2TOF2 (4.1)

oooo0O0o0o0oOoooOoO0O0O0 410000 TOFO AEODOOOOOOOOOOOOOODO ZO
00000000000000D0200000000000000 (Z=8)0000000

0]
(@]

3
(e}

F2SSD (MeV)

40

30

20

10

%60 165 170 175 180 185 190 195 200

F0-F2 TOF (ns)

0O 4.1: FOF200 TOF(ns) O F2SSDOOOOOOOODO (MeV)OOOOOOOOOO ZOOO
000000000 (Zz=®)Doooooo

lF-F20000000000000000000 F2sSDO000000O0000000000000000000
0 A/Z=2000000000000000000000000000 7300000
200000000 O.B.Tarasov 00000000000 0000 LISE++7[19],[20], [21] 00000
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04200Z=80000000000000000000000O F1IPPACOOODOODOOO
F1X(mm)0 000 FO-F2 00 TOF(ns) 000000000
RIPSOOO0OO0OO0OO0OOOOOOOO B(MOOOUOO p=3.6 mI0000000OO Bp(TOm)
o A 1 A
BpocviocT—OFE (4.2)
gogboobobooon

000000000000 BpUOOUOOOOUOOOUOOOOFIStOOOO0O00OO00O0 D=24.0(mm/%)

goooo
F1X

O000O0O0OFIPPACOOO0DOOOOOODODO FIX(mm) JOOOOOOO BpOOOOoooo
0000000000 00FIXO TOFOOOUOOOOD 4200000000000 A/Z0000
gboooooao

)
Do
S

—_
O
N

—_
\O
o

—_
o0
o

L B L B B L L BN B

—_
[o0]
(9]

F0-F2 TOF (ns

175

170

165

N R AP AN SN R I
160 -60 -40 -20 0 20 40 60

F1X (mm)

0 42: 2Z=8000000000000000O0000OFIPPACODOOOOOOOO X(mm) O
FOF200 TOF(ns) D0OO0O0D0OO0OO A/Z000000
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000000000000000Z,A/Z20000000000000000000000000
Z,A/20000 4300000000000 ZA000000 4304400000000000
oo»0o000000

300 7.5<7Z<8.50 2.8125<A /7<2.9375(0 0 0 O 22.5<A<23.5)
0000000000000 #0000 (purity) 0 8.92%0200000 114cps00000

= 510000
230000 | 2 |
5330000 S I
I 8000
25000 H [ l
20000 H 6000 |
15000 f \
| ( l 4000
10000 \
~ i
5000 U :
e AN RN SN
5 6 7 8 9 10 11 12 25 26 27 28 29 3 31 32 33 34
Z A/Z

5526 27 28 29 3 31 32 33 34
AlZ

043:0000007ZA/200 (*0000000)0%0000000000000000 RIPS

00D00D000000000%00 purityJ 8.92%0000 114cps 0000000000000
20000075<Z<8.502.8125<A/7<2.9375(0 000 22.5<A<235) 000000000
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Z 7 8 9 10
ZOOOOO 7.00 | 800 | 9.00 | 10.0
AZ(FWHM) 0.216 | 0.246 | 0.248 | 0.248

000 Z/AZ(FWHM) | 324 | 325 | 363 | 40.3

043: 000000 z0000 (*30000000)

A 22 23
AOOOOO 22.0 | 23.0
AA(FWHM) 0.163 | 0.193

000 A/AA(FWHM) | 135 | 119

044: 000000 AD0O0O0D (B30000000)
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000000000000000000 200000000000000000000000
0000000000000000 Z,A/Z0000 4400000000000 ZAODOOO
00 45046000000000 20000000

2400 7.5<7<8.50 2.9375<A /Z<3.0625(0 0 O O 23.5<A<24.5)

00000000 purity 0 9.68%0000 3.6cps 00000

%25 26 27 28 29 3 31 32 33 34
A/Z

044:000000%ZA/Z00 (3*0000000)02#0000000000000000 RIPS
0000000000000%00 purity 0 9.68%0000 3.6cps 0000000000000
240 000 07.5<Z<8.50 2.9375<A/Z<3.0625(0 0 0 0 23.5<A<24.5) 000000000

Z 7 8 9 10
ZzOOOOO 701 | 8.00 | 899 | 10.0
AZ(FWHM) 0.236 | 0.249 | 0.247 | 0.258

000 Z/AZ(FWHM) | 29.7 | 321 | 364 | 38.7

045000000 Z0000 (**0000000)

A 23 24
AOOOOO 230 | 24.0
AA(FWHM) 0.171 | 0.188

000 A/AA(FWHM) | 135 | 128

046: 000000 ADDDDO **0o00000O0O)
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4.2.2 NDCOODO

g00O0o0pDoOoob0 200 NDC12000000000000000O00ODODOODOOO DC
oo0oooOo bCoOOoOoOoOoUOoooooooooOOOOO bCOooooOoOoooooooo
000000000000 (D0oo0U00)00000o000oUOo0O0oO0o0DOooOoUoOoOooO
0000000000 0000D0D0DOD0000000000000000000O0D*#0000
oooobooooonog
OBEAMOOOO
00o0O00Og?o
ONDC1,20Golden event(0 OO 1000 10000000000O0O0O0O)

000000000 +¢t0000000D z(y)000O0O0O0O0O0ODDOODCOOODOOOOOOOO
0000 (0 o000)00U0O0O0O0OUO0OD0OO0OUONUOOOO 20000000000

dN dN dt

goon .
dN

0

0000000000000 000000000O000OU000OU00O00O0o00O0OOo0g STC(Space-
Time Conversion) 0 0 00
0450 NDC10O X30OOOODoDOooooooooooooo

~N—
= f
220000 |
Sl
17500 | \
15000 - \\
12500
10000 | \\\
7500 \
5000
2500 |
N

050 100 150 200 250 300
NDC1-X3 Drift time (ch)

0 45: NDC1-X30OOOOOOoOooo
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04600000000 00DOOOODOODOOODOOODOODOOODOODOODOOOO
00000000 mm) 0000000000 O0ODOOOOOOOOOOOOOOOOO (STC)
g000000200 NDC1,20 X1~400000000000000O00DOOOSTCOODOO
gooooooboooboooooobboobooboooooobbooobbooboobooboOoo
gboooog

~

w
n

w
L B e

>
n

(3]

Drift length (mm)

1.5 F

0 50 100 150 200 250 300
NDC1-X3 Drift time (ch)
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7.5 NEUTOOOOOOUOOOOOOoooo
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v ODOoooodd E0000

gooooboooboooboobooobooboob POODOOOOOOOODODO P,O0O0O
Eret = Miny — (Mc + Mn) (75)
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M?, = (E,+ E,)? — |P.+ P,|? (7.6)
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