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LiSe++ Study

* |F System (In-flight Fragmentation) Simulation Program

 Tutorial and following paper
- (NIM A 482 (2002) 307-327)
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Developer(s)

Stable release

Written in

LISE++

LISE** group @ NSCL / MSU

10.0.6 / December 19, 2016; 2 years
ago

C++

Operating system Microsoft Windows

Type

Simulation software
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LiSe++ Study

* |F System (In-flight Fragmentation) Simulation Program

 Tutorial and following paper

2"d Energy loss filtering
- (NIM A 482 (2002) 307-327)
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LiSe++ Study

* |F System (In-flight Fragmentation) Simulation Program
* 15t Trial

Ni KEN % Nishira Genter Top RIBF Top
!SH!
HIKEN NIS"II’\! Center for Accelerator-Based Science

Introduction to RI Beam Factory and Users' Information

t! L

IFa::iIity Information I HOME = BigRIPS > Technical Information = Secondary beam intensity
El Accelerator
BigRIPS
L ElIntensity g
EIBigRIPS
- mintensity p— » Technical Publication list
EIRIPS o Comost Configuration Information Tink
EJI GARIS a q n n
Device Information Secondary beam intensity 3
B SAMURAI {password protected) o™ e BigRIPS optics ZeroDegree optics

E2 Rare-RI Ring (R3)
I Technical Information - Secondary beam intensity expected

I SHARAQ(CNS) ™

E2 OEDO(CNS) ™ . . .
ElThe LISE= input files for BigRIPS

EISR2 _—

E3 Production cross sections for the in-flight-fission 238U+Be at 345 A MeV (2018/Sep./é)

EX Biology Beamline

£l Production cross sections for the 122Xe+Be reaction at 345 A MeV (2018/Jul./1)

EX Material Beamline

EI CRIB(CNS) (™ £ Preduction cross sections for the Z8Kr+Be reaction at 345 A MeV (2018/Jul./1)
2 KISS(KEK) ™ £l Production cross sections for the 72Zn+Be reaction at 345 A MeV (2018/Jul./1)
EDAQE £ Production cross sections for the 48Ca+Be reaction at 345 A MeV (2018/Jul./1)
I User Guide I £ Production cross sections for the 120+Be reaction at 230, 250, 294, and 345 A MeV (2018/Jul./1)

£ Access to RIBF (™

v\"" 5
N4
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LiSe++ Study

* |F System (In-flight Fragmentation) Simulation Program
* 15t Trial

B K EN % Nishira Genter Top RIBF Top
S/NISHINA
CENTER
RIKEN Nishina Center for Accelerator-Based Science

Introduction to RI Beam Factory and Users' Information

I Facility Information I HOME = BigRIPS > Technical Information = Secondary beam intensity exp

Bl Accelerator LISE ++ aHE7I
L ElIntensity BigRIPS
£ BigRIPS | MNSE (X LH H
- Oldst (&= UH)

EBintensity )

Overview
EIRIPS
£ GARIS e 3. Magnetic-rigidity filtering + Energy-loss filtering | § + Wien Velocity filtering -
& SAMURALI (password protected) o o
. . U (345 MeViu) + Be (362,92 mgiem?). Setings on "Ni: Config: DSDSW o

= Rore-RIRing (%9) | Technical Informati T e e R 1o e !
I SHARAQ(CNS) ™ o .
[+ L] ¢

OEDO(CNS) 2 £ The LISE* input file :

EISR2 ———
ElProduction cross s e

EX Biology Beamline E '
EX Material Beamline & Production cross st E "
EI CRIB(CNS) (™ B Preduction cross si § i -
EJKISS(KEK) L X Production cross si _g 20 ’ '

» |
EDAQ® B Production cross si 20 9 p

-~
- ElProduction cross s 2 4 -
I User Guide I
20
£ Access to RIBF (™ o % = ™ ®
Time of fight (ns)

Wien filter2| default 4t Q! slits -20~+20 S AE35tL,
M £2to|=et Anpvt 71°| =< (E = 3000KV/m)
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LiSe++ Study

* |F System (In-flight Fragmentation) Simulation Program
* 15t Trial

% Nishira Genter Top RIBF Top
NlSHlNA
RIKEN N shina Center for Accelerator-Based Science

Introduction to RI Beam Factory and Users' Information

I Facility Information I HOME = BigRIPS > Technical Information = Secondary beam intensity expected
£ Accelerator ) LISE + 4 .6 57
L ElIntensity BigRIPS H |
EIBIgRIPS MNSH (XA L
Llntensih’ e OI <o (d = EH)
EIRIPS
£ GARIS e 3. Magnetic-rigidity filtering . + Energy-loss filteringu + Wien Velocity filtering -
£ SAMURAI (password protected) dE-TO} e
£ Rare-RI Ring (R3) i bimd it ot e i
£ SHARAQ(CNS) i I Technical Informatic
©IOEDO(CNS) & ©The LISE* input file N eXt p | an
EISR2 T . e
iclogy Beceins el +  Applying to RAON IF, get yield of 132Sn (pps) and
£l Material Beamline e ; E 0 .
— Sbeducton srosss 1 understand the final requirement of energy, time

o Messad  2nd position resolution for beam profile detector
oo | Chssuciencens Determine the position of this installed between IF

and LAMPS (28.4m)

Wien filter@| default 2t Q! slits -20~+20 & AFE35}L,
4 M =glo|=ef A7} 71°| =< (E = 3000KV/m)
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Prototype Beam Drift Chamber Construction

SBT1,2

STQ25 B8DCH

-
fateieanist [ 4
{ |< L—..ﬂ[@ ;j
M
GV

|| IcB

/

DALI2 FDC1 ‘\\\J/

BDC?2 ' £
g_.»\. p 0 R :
—tHE | W/ Zi St e B
av gy = a7y et/

Térget

NIMB 317 (2013) 294-304

« Walenta type Drift chamber
« 2.5 mm drift length
I-C,H,, at 50-100 torr

320 — 1zo—
: ASD 3]3]
w__" uimia /,BDC box
~ BDC
o et Table 3
I /_/’ Vacuum B Parameters.
1 __..;;;P”window
I 11 Crift length, half gap 25 mm, 2.5 mim
_ Anode, potential wire $20 rovum Au-WRe, BO pmid Au-Al
I Cathode (gas window) B um® Al-Kapton = 9 (2]
. Configuration o0y xxyy (B planes)
LT L Effective area Bem o= Bem
o Readout 128 chichamber
: g]g] Operating gas 1-CgH g at 100 (50 varr
=bemeed Vacuum window BO(16) pm® Kapton = 2
Fig. 9. Schematic view of the BDC and the BDC box -I.-h.H.'k eSS L_-'I__r— Y = Iﬂ_"?
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Prototype Beam Drift Chamber Construction

32 — 1zo—
: ASD g]g]
r==h 5B _BDC box
u N BDC
s Table 3
I /_/’ Vacuum B Paramebers.
1 I B __..;;;;'»‘*‘*window
I ! 1 Crift length, half gap 2.5 mm, 2.5 mm
_ Anode, potential wire $20 rovum Au-WRe, BO pmid Au-Al
I Cathode (gas window) B pm® Al-Kapton = 9 (2]
. Configuration o0y xxyy (B planes)
LT L Effective area Bem = Bem
= oo Readout 128 chichamber
: g]g] Operating gas 1-CgH g at 100 (50 varr
| Vacuum window BO(16) pm® Kapton x 2
Fig. 9 Schematic view of the BDC and the BDC box Thick ress Lile= 009 = 1 u_“?

Discussion with Dr. Hwang at KRISS

» Decide to help us to construct BDC (also want to join in collaboration if allowed)
« Two layers (x-y) with 32 ch wires (10mum Au-Al) at clean room in KRISS

« Effective area 10 x 10 cm2

 Two ASD (Amplifier Shape Discriminator)s + one (REPIC)

« 20 x 20 cm2 Box (Al+Milar)

LAMPS Collaboration Meeting @ Daejeon, 2019/02/22, Dong Ho Moon




Prototype Beam Drift Chamber Construction

320

[F——
3

Fig. 9. Schematic view of the BDC and the BDC box

First Step

-

_-BDC box
== ///'
BDC
4 Table 3
Vacuum B Parameters.
_—~"window

Crift length, half gap
Anode, potential wire
Cathode (gas window)
Configuration
Effective area

Readout

Operating gas
Vacuum window
Thickness

2.5 mim, 2.5 mim

$20 roovam Au-wW Re, B0 pmg Au-Al
B um® Al-Kapton = 9 (2]

o0y xxyy (B planes)

Bem= Bem

128 chichamber

1-CgH g at 100 (50 varr

BO(16) pm® Kapton = 2

Lile=109x 10~

« Garfield simulation based on Fortran

cathode wires

¥

incident particle drifting electrons
T
N wire chamber
. . . ) . —%I l . * * ] *
\ / i \ T /
] - r

N ! .
anode (sense) wires
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Summary & Plan

« LiSe++ Study
» Followed paper and tutorial

« Will examine final intensity (beam rate) and provide requirements
needed for the experiments

 Prototype Drift Chamber Construction
» Dr. Hwang at KRISS will help us to do this

« Garfiled Simulation (Dr. Hwang will help Sung Hak Lee for training at
March)

« Preparation for construction

ﬁf LAMPS Collaboration Meeting @ Daejeon, 2019/02/22, Dong Ho Moon 11
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SMURAI Detector

Pb/C target MWDC%%
~ 57" 4Dipole Magnet

NEBULA
3T

) ‘;-. ’_—‘:/"
26,27 F /27.28N e
250MeV/u

(from BigRIPS)

8 Hodoscope _
,’g- > / ‘.
; \«/

A\ =

SAMURAI
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Beam Profile Detector in SMURAI

* Detectors for incoming beams: beam position (BDC),
PID(Plastic and ICB), y(DALI2) and tracking detector(FDC1)
for electro-magnetic spectroscopy at SAMURAI.

\ | ) Target|

FDC1

LAMPS Collaboration Meeting @ Daejeon, 2019/02/22, Dong Ho Moon 15




Summary & Plan

» Questions

Purpose : beam size determination, separation of beam Isotopes
(1345n)?

Effective size : depends on IF beam line diameter (SAMURAI 8 cm x 8
cm): 10 x 10 cm? or 15 x 15 cm?

Distance between wires (potential — anode wire)

Readout channel : ?? (SAMURAI 128 ch)

Materials
« Anode and Potential Wire : Al-Au (what radius ?)
« Cathode : Al-Kapton
 BDC box : Al milar ?

Simulation package : Geant4 simulation package ?

* |f there would be code to simulate, it will be first priority.

Simulation, Design, etc...

* Any thing else ?

o g
2, >
s O i
S, P

Shiroin

2
g éﬁ
o
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Summary & Plan

Beam Diagnosis Detector : ICB (lon Chamber) + BDC1 + BDC2

LiSe++ £ 0|20t IF 220 M LAMPS JHXl lon Beam IH Xl 11 20|= A S H At
ol I Xl && % BDC effective area 2 &

Beam IH{ K|= =2 2 AO| Ct&otLt = O 15¢cm ~ 20cm IHA| IH &

Drift chamber 2t= |
« Simulation : JIZ &
 https://garfield.web.cern.ch/garfield/

SAMURAI BDC= 8 layer 0| 2 wires ({EH £X|ot) tA 2= B 574 2rs)

BDC = position resolution0| Jt& SR
IF 22 H U2= beam O HE A LIOHIt= Xl HASHD |IXIE & = A=DC E
=10 X HdEZ=E (A2 = E0t2 & AKXl geandZ H &t
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Summary & Plan

« Beam Diagnosis Detector : ICB (lon Chamber) + BDC1 + BDC2
 Drift Chamber or Wire Chamber ?
* Design Sample

« Materials ?
* Box
* Wire
* Others?

« High Voltage :

 DAQ system : how many channels do we need ? (SAMURAI : 128 ch)
« NIM
» Control chip

* Position resolution :

* Prototype Construction

How to use Garfiled

LAMPS Collaboration Meeting @ Daejeon, 2019/02/22, Dong Ho Moon 18




Budget

e Wire20ll2 2 1ImE 224 8%
« 100 mrole ; & 170+3
« J|E} B =] housing £ PCB board Xl & : 5002+

- SE=)| MA HlE 5508+

* NIM crate : 80023, NIM HV module(4 X&) : 7002+H&
« VME crate : controllor X g 2 9002+H&
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