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NEWS - 4 anode plane wiring is done

 Hard work by Jaein and Piljun, with many advice
from Sanghoon Hwang (KRISS)

 About 3 weeks for 4 anode planes wiring
« Cleaning is done, waiting for chamber assembly
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BDC design (preliminary)




Reminder for active area determination

 Beam study with Lise++
124Xe (260 MeV/u) Beam and'C target

e o peed

Isotope Group : MC Yield Plot - Envelope (only passed)
124Xe (260 MeV/u) + C (2.5 mm); Transmitted Fragment 119Sn (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: SSSSSSSSSDSSSSSSSSSSDSS

Rate (pps)
1.660e+08
Beam: 1.4e+07
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Reminder for active area determination

 Beam study with Lise++
124Xe (260 MeV/u) Beam and'C target

Isotope Group : MC Yield Plot - Envelope (only passed)
124Xe (260 MeV/u) + C (2.5 mm); Transmitted Fragment 119Sn (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: SSSSSSSDSSSSSSSSSSDSSSSS...

o o x
stor |

120

Rate (pps)
1.660e+08
Beam: 1.4e+07

X [mm]

999
610

Question : estimated beam size
- at BC position?

120
Start counter
-160 | ( thickness : 400um )
o 20 40 60 80 100 120 140 BDC1 BDC2

e+ [D\DropboriAnalysis\HiData\LAMPSILISe++120190018_RAON_BDCI20190626-ifseparator-PF-mode-LEMESIIER
Last quadrupole = oy e
magnet before L Target
BDCs

1.5m
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Reminder for active area determination

 Beam study with Lise++

Start counter

( thickness : 400um )
BDC1 BDC2
30mm 30mm ? 30 30mm

35mm | 35mm

L-Target

1.5m

— Assumption

 Start counter doesn’t effect much to the beam size (ignorable,
except the thickness)

« BDC (active area) is located away from last LMQ6, 100 mm and
further
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Reminder for active area determination

 Beam study with Lise++

Start counter
( thickness : 400um )
-
30mm > 30mm 30mm
35mm | 35mm
LMQ6 L-Target
1.5m
11050 : Monte Caro Transmission plot - o x 5. 11080 : Monta Carl Trasmission Pct - o x
& 110Sn : Monte Carlo Transmission Plot E 110Sn : Monte Carlo Transmission Plot
E after "D063": X [mml: window projection — 124Xe (260 MeV/u) + C (2.5 mm); Transmitied Fragment 11Sn (Projfrag), Oplics Order: 2 E after "DO6Y": Y [mm: window projection — 24Xe (260 MeV/u) + C (2.5 mm); Transmited Fragment 11°Sn (Projfrag); Opiics Order: 2
P plp=7.56% ; Wedges: Al (1800 ym); Brho(Tm): 4.8435, 4.8435, 4.8435, 4.3111, 39277 A Gp/p=7.56% ; Wedges: Al (1800 um); Brho(Tm): 4.8435, 4 8435, 48435, 43111, 3.9277
% AngAccept: ON; Bounds: ON; "D063" - last bock for MC cak; no gates; Config: SSSSSSSSSDSSSSSSSSSSDSSSSS, % AngAccept: ON; Bounds: ON; "D063" - last block for MC cal; no gates; Config: SSSSSSSSSDSSSSSSSSSSDSSSSS.
I 40000 I
g X: £ 26.5mm o= Y +£18.5mm
&; 36000 . - .;; L] =
o % 32000
o 3
el 32000 B
j 1 28000
ﬂ 28000 ﬂ
2 2
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20000
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S 2019065 Fepas P e AP 4 5051 after "D063": X [mm]: window projection s Descp)OHSEN191 05 LI SEF1 4201908 Fepaiar PF e LANPS3_nt BOC1 11 after "D063": Y [mm]: window projection

— MC results with 2" order calculation
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Reminder for active area determination

 Beam study with Lise++

Start counter

( thickness : 400um )
BDC1 BDC2
30mm 30mm ? 30mm

LMQ6 L-Target
1.5m
%%, 1108n : Monte Carlo Transmission Plot
g 110Sp : Monte Carlo Transmission Plot Continue |
g 7 S6%  Wodtes AL 1500 Lk Erbo(T: 4 SA36. 4 B455. 4 SES004 51T 29277 .
% AngAccept: ON; Iglopu_nd.szo;\l’; "BDgC1;'»Iffstbloc‘ll(fz;rMC(calc);- n-c)gate’s;.Config:. 'SS ’J\; — ° ACtIVe area Of BDC1 : 53
4 "’ 5M (s 9nd org culat X 37 mm?
A events ordaer caicuiation & sw . .
S e _ . * Conservatively consider to
@ - 0(%:32"500995 1]
e ~3-sigma :

'E‘ 10 Beam: 5.1e+10

(53°3) X (37°3) = 159 * 111 mm?

g Also, consider the technical

L ==  |imit and curvature by

magnetic field
20 15

Active area is decided to
5 . 5 . . - 160 * 160 mm?

6- /1 2019 17:59:59 -3.1727e+0
E+ [CUseS\EEF B\ st 1105 LISE Fie201 0626 fsep aator-FF-mode-LAVP'S3_test EDCH bp] after "BDC1™: X [mm] 25004e+1
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TP L wired planes AFY (1M E T

« 2mm =74 2| wired
anode
(X,X",,¥°),(%,%",y,y") &
80|

. cathode plane & 90|
(anode plane AO[)

« Zf anode 2} cathode
AtO|0f| 0.5 mm ZtZ 9
spacer 150, 2 mm
7tA 9| spacer 304

. outer frame©®| 87} 2]
LIAFZ O
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Structure of the chamber

"“““IH i HEREE L

MRt

X X y V X X y V . Purpose

B Cathode plane
I Signal plane

—— Mylar (for GND)
Wire

Spacer : 0.5 mm
Middle

Spacer: 2 mm

Thick
Spacer: 5 mm

II * 2 points in one set

: position

. . resolution of 100 um

I (0.1 mm)

A
| Xy plane is shifted from x’y’ plane
< 20 M > with 2.5 mm spacing

L4
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Position of BDC inside the vacuum chamber

Vacuum Chamber

Diameter :
~25cm

.

Possible area to install BDC :
Between start counter, range
of ~ 350 mm

height of beam line axis : 150 cm
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BDC design without chamber (preliminary)
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Preliminary design of outer frame

| SW Isometric | 2D Wireframe

Type-D feedthrough
SHV-5 feedthrough

gas_in-out let
screws for fix spacer
(inside chamber, small)

Part for vacuum will be
considered later
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— HV connector (SHV—5) —
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5T
=2
2 IH O] A

S MHE €0l
S S +3:370F
370 * 70 mm

T SN 6 mm (&
HV A4 H, JtA HYH
HE == ?loll & Jts)
S 1t Ot —.—IOH 180*
180 mm<| &= LHOF &
(cover with mylarfilm?)




HV connector (SHV-5) =& =40l IDC cable

a —/

feedthrough connectionS </ &
feedthrough & X| (4*2=8 / set)
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7| X|X|CH

« 27l SHO| 270 E =
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S el =g

&0l X[ X|LH-Z o]& 3t

74 B9 RS x| QOB OfH

=MEE

AAEE D8 XX A
e cosmic muon test)tX| JIsol&==

S
L0 MRAAM KXot A Z

DR SUNDNIR=UEA
If J|&0[ 0.2-0.3 T2l magnetic
field2t &= SHF 0 A =£0|
JtsotCH™ (Anyone have answer?)
« Y : vacuum chamber 20|
XNEE SIS Hel=
IINKI0L &), EE= sole=
BtAlO & 22F XA}
e N:ASD 2 & = vacuum
chamber 2|2 0f| 2/ X|oHOF &




O O|&H 7|2 2=0 2 11XG|OF 5F 11

—

« 7|£H AtO| 20 mm O & 2] Xj0| = FOF &

_ =<
’T?D:'
I

: —_— or the detector
2 . *'nmmeHHM|mnmnnl - *'wlwﬂmwwhm il

g ftr—— LJ
,ﬂn EI : HE . % gatk
‘ . f. b L 3 3

T e VWL
mhflxm,

Blch RAINER! Vi |
MODEL. . IRPR-010 [ ()
REPIC, CORPRATION fwad f

SIiTCP setup
jumper

35 mm

I ] 5mm

Trigger input
(NIM)

+5.5V,+3.8V,+2.0V,+1.8V

2,5mm, 3T hole
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7|k X|X|CH

+ HEO|IDC AHHE It T2 0| 7pt2 o2 &Y

o

(-]
R 2 B 1o
20mm , — yE——
=HdE L X K| Ch

A 5mmen

™)
For the detectg

r
L ASD X8
[ AOCX8 v i
R LEDs
- L
> i = SIiTCP sgtup
XC7K325T-FFG9v0 el
SFP klot J
Dipswitch
0 .
[ I | B @

[ Power T [ Trigger W[J j[-/ vﬁ,_/ | A
r\ 5.5V; +8v_ | | (NIM) TAGUP | TAGDOWN | NIM OUT Test pulse input
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For the detector

150

= SiTCP setup
jumper

mm

Dipswitch

|[ Tac up | TAG DOWN

Test pulse input

NIM OUT

Trigger input
(NIM)

Power
45.5V43. 84200418V

w861



No.1

Al

o?_x-l

ﬂ
BDC

Zy Y R
outer frame (LH 5 wired chamber Xl 2|)
-.400mm*400mm*100H (15T)
-.Chamber Wall electro polishing
- AEAY A
-.Vacuum Test
Flange
-.SHV CF1.33", DC5KV10A
-.SUB-D ,37pin
-.outside Plug & inside Plug

2

Chamber M &S 28t 21E &AM

fa]

L Q12|

4

ASD boards
-ZAM AR, 3 FIH F2(HZ2 1H)

chamber 21 XI

2t0I0{(Z 01 270 m), 2&H| &
- Signal : Au coated Tungsten (20 micron)

- Potential : Au coated Aluminium (80 micron)
anode, cathode planes, spacers

- anode : xy, x'y" 2 80K 0] &

- cathode : 180} 0] &

-spacer : 0.5 mm 2t 350 0] &¢

Metalized mylar

HV module (CAEN N 1471 HET)

LV modules

- Electronics )t Xl A2 &t 30|12
- OI0IE M2lS <18t DAQ Bl S

L&

= IL XS o©
ool S & Ot
Al 2 20,000,000
ea 4
ea 16
Z 2
/| 7 10,000,000
Al 2 2,500,000

1 2,500,000

2,000,000

1
N 2 700,000
Al 1 15,000,000

HAXN

—

o

2 OH
=

A

40,000,000

70,000,000

5,000,000

2,500,000

2,000,000

1,600,000

8,000,000

1,400,000

15,000,000
4,500,000

150,000,000

HID(ZFEHE L)

=
SGHOIEIZ (M SE & 1 042-635-2845)

Hayashi-Repic Co., LTD.
https://www.h-repic.co.jp

Need 5 more

SIGHOIEIZ (S & 1 042-635-2845)

California Fine Wire company

https://calfinewire.com/request-quote/

OISHIZ (¥ & & :02-3281-2484)

G-Tech Corp. (Japan)
otol -tech.co.j
QEe!
http://atkinc.com/Introduction

Ay o=

https://www.eleparts.co.kr/main/index

SGHOIEIZ (S & 1 042-635-2845)
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https://www.h-repic.co.jp/
https://calfinewire.com/request-quote/
mailto:goto@ggg-tech.co.jp
http://atkinc.com/Introduction
https://www.eleparts.co.kr/main/index

Hopeful plan for next

« Aug. 3": Order the outer frame, DAQ code check
« Aug. 4t": Assemble the inside chamber with 4 anode

layers (KRISS)
Sep. 15t : Assemble outside frame

Sep. 2" : Test with cosmic muons, try to wiring 4
anode planes

Sep. 3 : Try to wiring 4 anode planes
« Sep. 4t": Try to wiring 4 anode planes
Oct. 1st: Assemble the second set + test

Will continue, if we could
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Animation, Montana Jones
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Supplement matrials
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Design of anode planes

® ([ ] < > ‘

Drift length : 2.5 mm

=
A xy plane is shifted from x’y’ plane
N with 2.5 mm spacing

i

xy plane .

X'y’ plane

Designed by Sanghoon Hwang

) ¢y
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Design of prototype BDC

Xy plane X'y’ plane cathode plane
[@ sassasernenann: o [@ szssasearenann: o
OO RRRARAR AR R ROOOOUCCCOUUUUUUUUUUNL ° ° ° °
IR RN RN AN AARRE AR R RN A AR
CUTTING AREA CUTTING AREA CUTTING AREA

X'/ Y' PLANE V1 CATHODE PLANE V1

Designed by Sanghoon Hwang =gtot=0dl O 2HOIH SESHt?
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Design of planes

R:1.5mm cathode plane

CUTTING AREA CUTTING AREA

[ ] [ ] [ ]
X /Y PLANE V1

CATHODE PLANE V1

gtot=0l 0l AHOIH S=8tot?

[

Designed by Sanghoon Hwang Q) GasJt
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Applied gas to chamber

* P-10 mixed gas
* Pressure : 100 torr (same as the pressure inside the
vacuum chamber)

* Needed volume
— Volume inside BDC : 37*37*7 cm3 =9.583 L
— Structure’s volume (planes) = 2.288 L
— Estimated gas volume : 7.3 L/ set

— Circulation rate : ~ 200 mL / minutes (~ 300 mL / min in
initialization step)

e ~ 35 minutes / 1 circulation

) ety
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New version of LAMPS design (0| & &)

Cylindrical shape -> rectangular shape
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Setup for wiring in clean room, KRISS

« Jaein (undergraduate student) worked at KRISS in Feb. 10-14

TUNGSTEN GOLD PLTD 3-S7

PO 2616-E6631

Wire thickness : 16 um
Gold coated tungsten wires
for signal and potential wires
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Plane after wiring
> < r

(LT ere e iy ey e

LLLCCCECPLELEEEDELEEEEELEERL AN
COCCCEEEERC PP EE LR R A

3

X'/Y' PLANE V1

Wiring is done in 1 xy plane and 1 X'y’ plane
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Next step for prototype BDC

« Cleaning and assembly chamber
— Clean wired planes in the machine

— On the cathode plane, attach the
metalized mylar

— To keep 2.5 mm spacing between mylar
and wires, attach the spacer (0.5 mm
thickness)

— And assembly chamber for the test

« Cathode-xy plane-Cathode-x’y’ plane-
Cathode

* Hope to continue in next week..
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Preparation of ASD board test

‘ For the detector
TR C T

x|
AdA 114

= T 2
-y 8 gl
ASD X 8 : 71 RO 1o

| Blch RAINER! Vi |
MODEL . RPR-010 [\ €]
RERIC CF)RPRA.TION {

N P

Power Trigger input

+5.5V,+3.8V,+2.0V,+1.8V (NIM) Jhs UF ] TG DOWN

NIM OUT ] Test pulse input

» Power input connector : S6P-V
* 6 wires should be connecte
+1.8V, GND), Maximum_edrrent : 5A
« 2 * 2 channel power.slpply are needed

1 from KRISS, 1 will be ordered
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(Preliminary) setup of the prototype BDC test

Cosmic muon

Mixed gas
(in)

Gas out

Shielding box ~
i ?

Phastic scintillator (16*16 cm? plates)

« Continue to discuss alyout the setup
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