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- S1-Csl array for LAMPS

» Measurement of the charged particles in the

forward region
- pseudo-rapidity up to 2.1 in which TPC and two dipole

arms cannot cover

* Three Si layers and + one Csl crystal.
- Si layers for AE & Csl for E
SRS 25 (350 mSr each)

100 pm 400 um
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e [sotope lines
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T Measurable Range
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* The veto counter utilizes the silicon
detector with the thickness of 300 pum.

E1
» If a signal Is guarantee In the veto
counter, the event was rejected.
w/o veto
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g Isotope Lines with Veto
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= Mass Plot with SI-Csl Array
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* Linearize the mass distribution using
empirical fit functions.

» By fitting each isotope with gaussian, we
could estimate the yield.
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=i Mass Plot with SI-Csl Array =
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= Mass Plot with SI-Csl Array -
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= Various Designs & Scales

Songkyo Lee (Korea Univ.)
@ : one layer w/ square-shaped surface

@ : double layer

’.’ > |

 149~24°
7.16 cm

polar angle : [4°~24° ol el SR

6.00 cm

59 cm PSS A 4,00 cm

6.00
2.0 cm y =29 cm 3.62 cm 4.00 cm back o
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- | 6 Channels

- 4 different shapes
- For each channel front surface = |cmX | cm, back surface = |.5cmX |.5cm

Songkyo Lee (Korea Univ.)

|. Particles entered
INto one detector

entries ~ 2

2. Particles entered
INnto one channel

entries ~ 0.4

- 4x4=16 channels for | sector
- 8 sectors in total — Jerse =i daglalncls
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e Multi-channels & Collimator

Songkyo Lee (Korea Univ.)

2.8m
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collimator
IO.Sm 2.8m B‘ﬂeld
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v .

2.8m

collimator
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sSummary

» Thickness of Silicon layers!
- Three silicon-strip layers (100, 400 and 400 pm) , veto!?
- A Csl crystal bar (10, 13 or |5 cm) — depth

» Design!
- Double or single layer?
- squared-shape!

» Channels
- Strip or pixel! size!
- bvent generator

» Coverage
- Collimator; aperture radius, # of layers...

LAMPS Workshop 2012 16 Dec. |67 i/201
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= S test telescope for GASPARD
at Huelva . . . PROTOTYPE

1905

From protons to C:
- down to ~2 MeV/u
- Up to ~ 50 MeV/u

60 mm
20pum
16 x 16
| 100pum v Particle ID using PSD
S, 128 x 128 500 pm .
/@K 128 x 128 1500 um /

16 x 16 TOF AE-E
W1 Desigs W1(DS BB"12 16x 16 E

TOF } PSD AE-E

>

BRIXNDS) IM Assembly front and Rear View.

Possible test bench: (MUFEE+MUVI) + (PACI+MATAQ) + GANIL DAQ

LAMPS Workshop 2012 |18 Dec. |67 i/201
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=~ [ he High Resolution Array, HIRA

4x CsI(T1) 4cem
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pixel
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= Condrtions for Simulations

1H52H53H

Beam W, MR

16()717()’18()

Samples 30000 per isotope
Energe range | (0 to 1) GeV
Geant4 ver. | Geant4 9.5, patch-01

LAMPS Workshop 2012 20 Dec. |67 i/201
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= IFF Linac -]
Jss+ 70 MHz 200 MeV/u (U),
E RFQ 70 MHz SCL 280 MHz SCL 8 puA Future Extension
Stripper ]
28 GHz 18 MeV/u Slpa!latlon, USR
SC ECR IS Fission Target YR
i Research

Nuclear Data

1 || ——1s0L Linac B ool
inac : clotron arge
o Mgl Y . Fragment
—— Beam line (for accel.) 7.5 MeV/u (U), Science B-NMR Separator
—— Beam line (for exp.) > 11 puA H RF Cooler . Gas
I Catcher,
L Target. BU|Id|ng. . 20 MHz SCL 70 MHz RFQ e
\; Experiment BU|Id|ngJ Mass F
Separator
18 MeV/u 1~5 MeV/u 10 keV/u

High Energy
Experiments

Low Energy Experiments Charge Breeder  pyneriments
ECRIS [

« RAON :Name of Rare Isotope accelerator complex (Pure Korean word: meaning “delight”, “joyful”, “happy”)

* Large Acceptance MultiPurpose Spectrometer (LAMPS)
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e [ransmission Detector (AE-E method)

* Bethe-Bloch formula

S |
R i e e2 \° | el _ " | >
dr  mec? 32 412€ e (1 —5%)
: U S——
° Assumlng 'tha't E =l v Thick “E"" detector
Transmission detector
dE mz? E
e S C . 1 O ——— s S 12000 T T T T T T T I A e T e e I B ]
dx e n( 2m> £=9 <27 ]

* For transmission detector
AZ? AE + E,.. :
@)Ie Etot = AFE + Eo s y

7= P e ————— e
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mulation of Collision Even
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=8 Hybrid Setup

G ey 3cm-thick BGO
FWHM : 7%

Rate
o
©
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- |OMD data simulation
- Au-Au collision at 250 A-MeV

- Normalized by event num. (10000 events in total)

Songkyo Lee (Korea Univ.)

| . Particles entered
INto one detector

2. Particles entered
INto one channel

| ) i

I

10%

1 1
hist hist
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\\\ Mean 179.4 - ﬂhlm“ Mean 214 4
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= - = =
3 102 L = A ”h
© 10° k- o) N
o E .‘\I‘U[ 9 =
: T ) Bﬂ%
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- material : Csl
- with veto counter

@

AE-E Graphs

12
- IQMD data
104 Au-Au coll.
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81“«"'. 10000 events
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= Properties of iInorganic scintillators

Parameter: p MP® Xo® n¢ Relative Hydro- d(LY)/dT?

output scopic

Units: glem® . 0 @ %/°C

Nal(TI) 3.67 651 2.99 1.85 100 yes -0.2

BGO 7.13 IO 2 A1 LS 21 no -0.9

BaFs 4.89 1280 2.03 1.50 36° no —1.9%
4.17 ~0.17

CsI(T) 451 621 1.86 1.79 165  slight 0.3

Csl(pure)  4.51 621 1.86 1.95  3.6°  slight 513
Lol

PbWO4 8.3 1123  0.89 2.20 0.083° no -2.5
0.297

LSO(Ce) 740 2050 1.4 1.82 83 no 0.2

LaBr;3(Ce) 5.29 788 1.88 1.9 130 yes 0.2

“Melting point.

*Radiation length.

“Index of reflection.

YTemperature dependence of the light yield.
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= Various Designs & Scales

Songkyo Lee (Korea Univ.)

FrontView

: double layer :one layer :one layer
w/ square-shaped
surface
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= For Mass Plot
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p2 1.281e+06 + 1.063e+08

21 nat 161171119 p3 5.684e+05+ 1.897e+07
po 1.030¢+07 + 4 BB0e+06 p4 1.21e+0B = 1.623e+07
Pl 24380404 = 1.414 ps 3.23Be+112 9442¢+09
,;’§ i o;i?ﬁﬁ".‘?géz'.;féé p6 7.3220+10 £ 2237e+09
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pa -287.1% 367
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- |OMD data simulation

- Au-Au collision at 250 AMeV
- Normalized by event num. (10000 events in total)

KOREA

UNIVERSITY
-
zr{‘
U

1905

|. All charged particles generated by simulation: entries ~ |30
(cf: including neutral ptl ~ 300)

2. b/w 14-24 deg. (detector coverage range) : entries ~ 23 (53)
3. Particles entered into detector : {:}
Design | Design 2

entries ~ 2| (34) :". entries ~ |7/

5%

LAMPS Workshop 2012 55 Dec. |67 i/201



KOREA
% UNIVERSITY

Nuclear
Physics

Multiplicrty

4. Particles entered into one detector

Design 1 Design 2

entries ~ 3 (4) -‘"- entries ~ 2
d

.
i

v‘l )

5. Particles entered into one channel (Design 2 only) : W=
10‘2: htst1
; Entries 1426
oI, All charged  |uean 2144
| i particles
[ q (logScale)
Z 10°} _ :
S dl g s 014
: -“W (range 0.11-0.17)
S ]
o200 a0 e;ooll “e00 7‘500””' 200 1400

Initial Energy (MeV)
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Multiplicrty & Initial energy hist.
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