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Current Status

* Moving BDC production facility to CNU

— Installation of clean room : Hard type 1500 mm x 1500 mm
» Cleanliness class 1000 same as KRISS requirement
» Price : 5556000 won
» Plan : next week (delayed to 5/19)

HEPA Filter + FF.U

— Purchase of Equipment to construct
o Lora e e Ll e
LV PowerSupply GPD-3303S 608217 Eleparts (719000) |-
ASD LV connector S6P-VH(LF)(SN) 25 pieces*910=22750 eleparts trol
18 AWG 412/ 2 20|04 64  EPXMUUDH 24100 eleparts AL =R
SET (30m:5m*6)
HEIDIH FLUKE-17B+ 140000 eleparts
Q1= .
SHPIEI+PIEE Hakko FX-951 304000 eleparts . N 2210|2=0f
2 oA E(0.3mm, 2233m) HS-341 49000 eleparts (& N Leveling Foot
=5t 224 ~1000000 - 1500000 Foot Master
lon Blower 352000
EEatl 9000
L= 9400
Z2IAE DED (or 2E) ~ 10000
P PADSE= 0.01g #UEQ HS 220000

JEE DEAIIIE= B,
A0IHE 2HF= Jlel

ZHH0Z S 0t

KRISSOI /2 2Q
(CNC & H1O 2 X1 E D} T)

<100000

8995000
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Summary & Plan

Moving the place to construct BDC to CNU will be done (middle of May)
Working on designing the frame of BDC (middle of May)

Will test ASD board as soon as possible to have power (middle of May)
Will setup cosmic muon test

Cosmic muon

(early June) Mixed gas
(in)

Gas out
g box
k& rock? Wi

firmware

Plastic scintillator (16*16 cm? plates)

» Power input connector : S6P-VH
» 6 wires should be connecte ND, +5.5V, +3.8V, +2.0V,
+1.8V, GND), Maximum edrrent : 5A
+ 2* 2 channel power.slpply are needed
« 1 from KRISS, 1 will be ordered
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Cheank ¥ou Very Much
for your abBention !
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Get Yield of '*°Sn by LiSe++

Utilities  1D-Plot 2D-Plot  Dx

g yilcleE P ERwiEE B 16 o

file  gptions  Experiment Settings P

* In order to verify if our £ 91 @

Help

understanding would be correct [

HighEse

. P = . . -
or not, we reproduced vield of o ﬁﬂ ﬂ
‘Be £
136 ++ —
80040 1m 330 5ce Tce EECe - W1Co
slits.

» BigRIPS results : Y. Shimizu et
al., JPSJ 87 (2018) 014203 = N El-ﬂ-

348 m
Sn setting
2381 86+

345 MeV /nucleon
Bp? 8.004 Tm
Central particle” 136530+
Production target Be 2.92mm
Degrader at F1 Al 2.82 mm
Degrader at F5 Al 2.46 mm
Exit beam dump +90.0/-125.0 mm
FI1 slit +43.0/-64.2 mm
F2 slit +12.0/-18.0 mm
F7 slit +10.0/—10.0 mm
Average beam intensity®  8.70 pnA RACEASD Reactions T
Total dose 1.95 x 10" particles e, . yiels o1 the et

C22H10N204 reactions

Primary beam

H10C9 1307e [EESPIKET 3 1387 | 136Tg
200 weicn
HBC1004.
45 woion A i i
H8C1004 127gp 128gp 130gp 131gp 1325 2] 1345 1355
45 weron
Brho
7.4660 Tm : E . q . i
Brho 128 129 130 31 133 134
7.4660 Tm = Sn Sn Sn Sn Sn
HBC1004 1
45 weron H i i i i g §
27y | 12, 128, | 130

Al
246 rm
H8C1004
45 reion

126cq | 12i¢q | 12icq Mcg | 1icy

Brho
69620 Tm |— Feactions ,I[ Energy Loss, Straggling ,{ Charge states ,I' Databases: Masses, |somers ,I'

HBC1004.
45 weron | 2380(345.0 MeW/u) + Be -» 1365n
C22H10N204

125 weion

AVerage hVe tlme 982% o " Projectile Fragmentation [
Aver.ag? tr1gger rate 55.1 particles/s — - B Bt Bl
Irradiation time 99.6h o oy )
200 reren usion -» Fiszion
a) Values from the magnetic fields of the first dipole ma e

b) The Bp setting after F1 is tuned for the listed ions.

Settings % Abrasion-Fission
¢) 1 pnA (particle nA) = 6.24 x 10° particles/s.

" Twa Body Reactions

-
-
" Coulomb fission r
=
-

" 150L mode

Abrasion-Fission
A3+ A47< 238
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Get Yield of '*°Sn by LiSe++

— T
103 - [0] Ion Production Rate (pps)
9 (345 MeV/u) + Be (2.92 mm); Sefings on S50+ Config: DSSSWD IMDDMSWMDD
— dpip=5.01% ; Wedges: Al (2.82 mm), Al (2.46 mm); Brho(Tm): 8.0040, 7.4946, 7 4660, 7.4660, 6 9629_..
lD | Z=40-62 even
]—-——F‘l']'—— ) e
0= o° o e RN
g
10"= Ru o e _/
— -5
- a 3k
]0‘_3 - DDO . 1e- Sn
— \Q 4 led |
107 = ?3 165
| [ S setting E ol
B0 e e s
120 125 130 135 140 145 150 & rerp
A
1e9 |
1e-10 e
118 122 126 T30 7] 38 42
s Seanghia - A

Not same but similar order of magnitude for the yield of 13°Sn
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Beam Size Study

[% 136Sn : Monte Carlo Transmission Plot - a X

136Sn : Monte Carlo Transmission Plot _ Continue |
238 (345 MeV/u) + Be (2.92 mm); Transmitted Fragment 136Sn50+.50+ (AFmid); Optics Order: 3
dp/p=5.01% ; Wedges: Al (2.82 mm), Al (2.46 mm); Brho(Tm): 8.0040, 7.4946, 7.4660, 7.4660, 6.9629. ..
AngAccept: ON; Bounds: Off; "F11PLscint" - last block for MC calc; no gates; Config: DSSSWDSSSSMMMDDMSWMD DMMMMM. ..

Contour
. = Sum 264e+05
20 h = = Max 67
i ) o . g <X> 0.0199375
<Y 00193926
. = - dX 592844
€5 16 K 3 Sashaae SeRnei 3 s dY 471507
b= . 5 =", NS XY _-1652¢-03
% <o
26432405
E 12 1 CPU speed
at 0.00e+00 pps
A E 8 e
?| E ;
&8> af
=
£
o 0
(7]
-
o
= 4|
L
=
& |
(]
12 }
16 k
-20
24 1
-22 -18 -14 -10 -6 -2 2 6 10 14 18 22
VB E v, (b Chsbniabi258(. B, Sisevtae LA Wadga' o after "F11PLscint": X [mm]

Final observed beam size : x (-1.4~1.2cm)andy (-1.2 ~ 1.2 cm)
Possible to trace 136Sn beam step by step

o g

@,

o O

§ A
Ao

LAMPS Collaboration Meeting @, 2020/04/16, Dong Ho Moon

Tty

?
) W
o



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
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SMURALI BDC (Beam Drift Chamber)

e - R i \/ﬁ/ NIMB 317 (2013) 294-304
o 7/
LA g “#/ .+ Walenta type Drift chamber
TS D e o e 2.5 mm drift length
* I-C,H,, at 50-100 torr
- « Anode, potential wire diameter
-l Wl of 20 pm(Au-W), 80 pm(Au-Al)
I - i e Cathode (gas window) 8 umt
i Al-Kapton
J « Effective area : 8 cm x 8 cm
- W
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SMURALI BDC (Beam Drift Chamber)

o // NIMB 317 (2013) 294-304

STQ25 | BDCA BDC2

_t mt@ it e //
""" e«/ /. + Walenta type Drift chamber
SO ... N Za\F 2.5 mm drift length
e 1-C4Hy o @t 50-100 torr
t—li-we « Anode, potential wire diameter
R R of 20 um(Au-W), 80 pm(Au-Al)

——————————————————————————————

Tt errtd—went o Cathode (gas window) 8 pmt
e Al-Kapton
R S L i« Effective area: 8 cm x 8 cm

Efficiency [%]
& g
(]

20

1 777 Requirements

L enggh;;ag oo o0 o * Position resolution : ~ 100 ym
« Efficiency : 100 % at > 600 V
LAMPS Collaboration Meeting @, 2020/04/16, Dong Ho Moon 12




SMURALI BDC (Beam Drift Chamber)

 Beam Rate Estimation : LiSe++ (Seonghak Lee)

Primary beam (400 kW) Ribeam
Fragment Decay Type AR Sothi
o= ' oy T v SN Reaction T
Ype Ih[ e\-".-"u:} { e 'll}

1325n Beta- decay 2380 200 in-flight fission 133.2 8.21E+06 1.4661
130Sn Beta- decay 238U 200 in-flight fission 133.1 3.74E+H08 13.6
1245n stable 1245n 230 trafnsmission 230 8.77E+13 100
1128n stable 1125n 263 transmission 263 S5.49E+13 100

« Expected Beam : 132Sn : 8 x 10*° pps with 133.2 MeV/u

« To determine specific conditions of Drift Chamber, we will
use GarField program (Dr. Hwang with Seonghak Lee)
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BDC Construction

* Prototype Design

Configuration : xx'yy’ (4 planes)
Sensor Wire : 32ch

Potential Wire : 33ch

Drift Length : 2.5 mm
32*2.5*2 =160 mm

Active Area : 160 x 160 mm?




BDC Construction

N
« NIM Crate & Power Supply & SH Cable Place for wiring




124X e (260 MeV/u) Beam and!4C target L

Beam Study with LiSe++

IYUWPE urvup © Viv YICIU UL - LOvewpe (vmry passed)
124Xe (260 MeV/u) + C (2.5 mm); Transmitted Fragment 1198n (ProjFrag); Optics Order: 3
dp/p=7.56% : Wedges: Al (1800 pm); Brho(Tm): 4.8435, 4.8435, 4.8435, 4.3111, 3.9277....

AngAccept: ON; Bounds: ON;

"L Target" - last block for MC calc; no gates; Config: SSSSSSSSSDSSSSSSSSSSDSSSSS..

120

X [mm]

-120

-160

0

20-09-2019 02:55:04

LISE ++ [DDropboxiAnalysisiHiDatalLAMPSILiSe++20190818_RA]

20

Contour
Sum  4.41e+05

z
g

©
8
8

dX  41.3583

dy 20.0028

XY _3733e+01
SUM

1.186e+03
CPU speed
50 pps

3

28e+8 |

2.4e+8 |

Yield (pps/imm)

1.2e+8

1.6e+8 |

wihout charge staies|
s of achons|

-2e+8 FL,tpuf after slits

2e+8 |

tigy)

Be+7

de+T

20 186 -12 -8 -4 0 4 12 16

X (mm) et

Beam size at L-Target (x)
+4.2mm

LMQé

Start counter

( thickness : 400um )

BDC1
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<SP RETEE

Yield (pps/mm)

Beam Study with LiSe++

« Comparison of Distribution Method and MC Method

BDC1 => Xspace: input

124%p (260 MeV/u) + C (2.5 mm); Settings on "195n; Config: SSS55555SDS55555555505585S..
dp/p=T 56% ; Wedges: Al (1800 um); Brho(Tm): 4.8435, 48435, 4.8435, 4.3111, 39277

1.6e+7

at BDC1

X axis beam size

40000

36000

32000

28000

24000

110Sn : Monte Carlo Transmission Plot

afler "DOBF X [mm]: window projection — 124X (260 MeV/u) + C (2.5 mm); Transmitted Fragment "195n (ProjFrag), Optics Order- 2

dplp=7.56% ; Wedges: Al (1800 um); Brho(Tm): 48435, 4.8435, 4 B35, 43111, 3.9277
AngAccepl: ON; Bounds: ON, “DOG3" - kst block for MC cake; no gates; Config: SSS555855DS855555558D8SSSS. .

X axis beam size
at BDC1

15 5 5
after "D063": X [mm]: window projection

— Distribution method : fast analytical method to calculate the fragment
transmission through all optical blocks of the spectrometer.

— MC method : developed for a qualitative analysis of fission fragment kinematics
and utilized in the Kinematics calculator. (random event generation one by one)

Distributions are quite different but MC method is more reliable due to considering

more effect of optical matrix.
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Beam Study with LiSe++

« MC method in IF system (possible up to 2" order calculation)

=
File Options riment Settings ~ Physics Models  Calculations  Utilities  1D-Plot 2D-Plot D Help
e B seewn| ar| o ¥ T| BISIElBIEE Hiaclal elrea Bl e e a

[Plrojectile 238078+ A . 1¥pm | 1%pm| 137pm  13pm 0pm 1Py 4pm | pm  Mipm
200 MeViu 70 ki y

LowEx: 24Mev 236
MidEx 100 MeV 226Th
HighEx: 250 Mew  220Rg

132550+
[Elragment Sn ~ BEAM-LINE block Non-dispersive optical block. Length [physicall = [ 0.8 m

135N 3 13 13 141Ng - 14Ng

Kind of Dritfor Multpole) block Optical block properties and data Nd 3
174e+4

0%
Target 12 User can change the optical matrix values, _
g i Effective length= [ 05 m T = 5 i
- STANDARD DRIFT block & in the Bho-[ 51z T 3
[Bra] Stripper = Transpart code, Use this mod for & lang Galeuiate st

0%

deteclor. The Dplical malix is determined
—QUAD ~ bj ﬁ\ﬁet‘l:fudee pealmaliin s dotetmine: i3 .IQU((SHIS) & AEEEDIQHCES
oo] mas 138ce 140ce

15765 4G

_ MULTIPOLE [magnetic Quadipale + ' Optical matrix . 3 3
Dogt = standerd Seatupole). The mats can be calculstsd = 9.61e+3 141e+6
— @ im 2 nthe Tansport code with using block, 425 Sefings ————— . : 0% 0.04%
LMQ5 QUAD parameters (radius, sfiective length, L] 9. G T TPE TN 3 B, 13 =

142ce
4
234e+6

-

21587 4G magnetic field)

standard

b6z im QUADAUIPOLE [electiastatic). The mat
g o felecuosatic The matix @ Setines

Show in the S etup” window

3 " an be calculated with using black .
T emier T .
2 @] LMos = SRR parameters [r¥.g.L) € Black length ] 13082 BRE '-”zﬂa2 3 sﬁBa4
[l
Watorial 3 H1IC10 Biho value 6.016-6 151e+3 11747
400 mcien & B [filed] value [for multipole] 0% 0%

C2H8Ar90
4000 mcion

= =  sfandard
L-Target Fs

Material 4 ol

Do not forget to recalculate the
 OK X Cancel Optical makrix if you charged
the DRIFT MODE!

aye | 120xe 12y  2)e | 123xe 126xe

Dimension Matricss Second Dnder LOCAL matis
-1 only for Mante Carlo
G - Global, L - Black [Lacal) mm & O oem Block local " Glabal Mon @ Exist ransmission

G
i

121) 122 123 124

Global matrix:

Block matrix Beam (sig]

x| 084912 | 0.8946 0 o 0 o J -7.35357 | -0.90018 0 o i} 8.412e3 [mm] 4.034
T |-0.32647 | 0845912 o o o, o A 35411 02975 o 1) o -5.063e-3 [rrad] 1.868

4e+D | 1.

MiTe | MBTg | 1197, 121Tg | 123Tg | 124Te

464erd | T.31e+5 | 6.29e+6 2 TIIO z I_ma[t_ﬁmT 5] o I—DG1@—7G 2 TTX " twoml 23728
B : 0.003% | 0047% W 0.294% 115857 4 ] 0 [54405 [0z6z83 [ 0 0 [wad] 7.
116gp | 1i7sp | 1i8sp | 1iSgp 1215y | 1225 | 123gh 1153 [1.054e-4 q i €1 i3 0794

3180+7] 9 0 9 0 7 T oo

186% Aow] o] Awm] Awad] ] 3 ol Awad]  eml Amesd] Avm] /%]

3
1.19e+7
0715%

3
14de+d 356e+6
0.201%

1155 | 16y 19gn | 1205 Det= 100002 B Imponlink COSY e = 094980 B o
2| 3 3 4 = map [=]
S.44e+0 [ 4.81e+3 7.66e+6 | 2.84e+7
0% 0% 0.498% H 1.467% = = Link to COSY map .,
ful Drrift (ultipale slits] ‘ Can:el‘ % Help | w Spectrometer matrix |
114y, s, e, 18], v QD53 MAP X g

2 3 3
433e+2 | 4.18e+4 | B.79e+5 9
L 0% o 0.003% N 0.044% o _ 10 : . 4 : 1 . i q BlE K ! 3
1icq | 1Micd | 14cd Ol 117cd | 118cd C 0 130cd | 13icd | 13cd | 13cd
3 3 3
433e+5 | 3.05e+6 | 166e+7
0.016% | 0.194%

4
470%e+7
2797%

ipg | 112pg . - 12979 . 13ag - 131pg - 1i2pg
Pd, 6 128pg | 130pg
4.52e+7

1.878%
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Beam Study with LiSe++

« MC method in IF system (possible up to 2" order calculation)

X0 [

0, 1st order

Yy — |Transformation
D, Matrix

Ll

61 .

L:
O:

15'[

Beam pulse length
Relative momentum dp/p

order matrix : 6 X 6

1st order calculation
X,0,Y,PD,L, 6

2nd grder calculation
X2 02 Y2 @2 L2 &2

V.SBM::k: "D Blogi Matrices: "LOCAL"
[Block = Matrices: "LOCAL" D1" Matrices: "LOCAL"
transport format [mm-mrad] transport format [mm—mrad]
* TRANSFORH 1 = # TRANSFORM 1 =
1 [X] +8.6602=-01 +3.0000=+00 o [t} o +8.0381=+00 1 [X] +8.6603e-01  +3 0000=+00 [t} o o +8.02381e+00
2 [T] -8.3330e-02 +B 6602=-01 o i} o +4 99962+00 2 [T] —8.3330e-02 +8 66022-01 1} o o +4.99962+00
3 [¥] o 1} +1.00242+00 +3 . 1417e+00 o 1} 3 [¥] 1} o +1.00242+00 +3 1417=+00 o 1}
4 [F] a i} +1.5440e-03 +1 0024e+00 o a 4 [F] o +1.5440e-03 +1 0024e+00 o a
c [L] —4.99%96e-01 -8.0380e-01 a 0 +1.0000e+00  —1.417%+00 \S\(.Li —4.9996e-01 -8 0380e-01 0 0 +1.0000e+00 -1
\[D] o [t} [t} o +1.0000e+00 & [D o o o +1
1 1 1 -2
1 1 2 4799204
1 o 1 3 o -1.1569=-05
1 o i} 1 4 2862e-04 -1 2245e-03
1 a 0 a 1 13
1 o o [t} o [t} 1 4996e-03 0225e-03
1 o - 2, 1 5321e-11
2 o i} nd 2 -1 .5655e-09 -2 49962-04
2 3 1} 0 1} Or er I I la rI 2 3 0 1} —€.9450e-06
2 4 a 0 a 0 4 0 a —3.8480e-07 -2.500le-04
2 S o [t} o [t} o 2 5 [t} o [t} o o
2 [3 o 1} o 1} o 2 [ +8.33328-04 +1 0667=-07 1} i} o -4 .99942-02
3 1 o 3 1 i}
3 2 1} 0 3 2 0 o
3 3 a 0 a - 3 3 +3.8295e-07 -5 2302e-04 0
3 4 o USt 3 4 +5.0002e-04 +8.0390=—04 [t} o
¢ 1N on > Oraer matrix - 0 0 ] 0
3 [ o [i} o ] 3 6 o —4.7150e-05 +1 4132=-03 o i}
4 1 4 1 0
i 12" order elements are empt i N P
4 3 4 3 -1.3923e-05 -2 2386e-05% i}
4 4 1} o 1} 4 4 -4 .3250e-05 +4 5410=-04 1} 0
4 3 i} o i} o 4 3 i} o i} 0 o
4 [ 0 a 0 a 0 4 & 0 a +8.0445e-04 +2.5706e-032 a 0
5 1 -4.2161le-10
5 2 +8.7629=-09 -1 4998=-03
5 3 i} o -4 08962-05
4 i} o +1.1328e-07 -1 4964e-03
3 0 a 0 0 a
B -3.1103e-07 -5 0386e-03 [t} o o +3.0780e-
[ 1
[ 2
] 3
] 4
6 5
3 [
<
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Beam Study with LiSe++

« MC method in IF system (possible up to 2" order calculation)

Vacuum
Chamber

Veto Detector

Beam Line

Beam Direction §

ze :
H}:tﬂ" "I L‘I I' , iu' '

Start Counter
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Beam Study with LiSe++

« MC method in IF system (possible up to 2" order calculation)

: 2.5mm wire-spacing | " T
) =2 {
2.mm plan-space . .
L -
0.4f (ol
0
:LJ L /
=
S 7
8k /
/
4 | P—
‘ | | /
2
—0.8 J
ém = I; é N N < 2 10 10° 10° 10
x—Axis [em] E[V/cml

o g
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