
Vertex Fiber Tracker



Vertex fiber for kaonic-nuclei study

• Better resolution in 
Z-vertex & momentum  

• Short tracks 
for larger acceptance 

• 1mmφ x 224 fibers x 
4 layers(UU’VV’) 
at D=110~130 
L=550 mm
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New solenoid spectrometerConceptual design of new CDS
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Construction has been started 
(Completed in 2025)



Expected resolution

• x2 better pt resolution 
→ better IM resolution to study lineshape 
→ better MM resolution to distinguish  Λpn/Σ0pn/Λpnπ
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Expected acceptance
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Fiber trackers in other experiments1. Focal plane fiber tracker (FFT)
Detector structure (Readout part)

6

Readout part

・The end faces of scintillation fibers are collected. 
・MPPC array is used to detect scintillation light. 
・Read 1 fiber with 1 MPPC.

MPPC arrayRead out parts
Internal wiring of fiber

Side view of the detector

1. FFT 

https://www.sciencedirect.com/science/article/
pii/S0168900216312256?via%3Dihub

Figure 8: Fiber-positioning pillars at eight circular positions set at 45� intervals. The z

position of each fiber at the pillar location was determined. The pillar comprises two acrylic

bars and position pins.

Figure 9: Fabricated spiral layers observed from the outside (top) and the inside (bottom),

respectively.

13

Figure 10: Photo of the fibers attached to the readout frame after passing through the holes

of the fixed frame.

was attached to this surface as the reflector. The other edge (z < 0 mm) of

the fiber is the readout side of the photon. This readout edge of the fiber is

guided to a hole in the readout frame, as shown in Figure 10. The fiber position

at the readout frame corresponds to the position of each photon sensor, which

will be described in Section 3.1.3. To obtain a flat surface for improved light

transmission, the readout surface was polished mechanically through diamond

polishing.

These four CFT components were fabricated separately. Finally, the most

inner component was inserted into the neighboring outer component, and these

two components were attached to one another. This process was repeated until

all the four components were connected, as shown in Figure 11.

3.1.3. MPPC readout system using the EASIROC board

The scintillation lights in each CFT fiber are read out one after the other using

an multi-pixel photon counter (MPPC) (Hamamatsu S10362-11-050P) whose

active area is 1⇥1 mm2 with 400 pixels of the avalanche photo diode (APD).

Because approximately 5,000 fibers are used for the CFT, the same amount

of MPPCs should be read out. We developed a printed circuit board (MPPC

PCB) on which 32 MPPCs are mounted in 2.54 mm pitch, as shown in Figure

14

Figure 8: Fiber-positioning pillars at eight circular positions set at 45� intervals. The z

position of each fiber at the pillar location was determined. The pillar comprises two acrylic

bars and position pins.

Figure 9: Fabricated spiral layers observed from the outside (top) and the inside (bottom),

respectively.

13

CATCH@J-PARC E40 J-PARC E36 J-PARC E50
NIMA 1029, 166430 (2022).
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円筒形ファイバー検出器
日本原子力研究開発機構 橋本様

DP-23021701PE -01DATE 23/02/21DATE 23/02/21

小谷野
DATE 23/02/21DATE 23/02/21

西浦

896- SCSF78Mφ1.0 検出部ベース材 PVC0.5t

端末フレーム2種
材質:アルミ

テーパーフランジ2種
材質:アルミ

ファイバーカバー
材質:アルミ

14- MPPCコネクタ
材質:POM

14- MPPCソケット
材質:POM

4-スペーサー
材質:アルミ

1
0
4

3-2出力ch

3､出力MPPCｺﾈｸﾀ仕様

3-1想定ｾﾝｻｰ
：ｼﾝﾁﾚｰｼｮﾝﾌｧｲﾊﾞｰ1本/ch

受光部 ：SCSF-78M φ1.0 (ｸﾗﾚ)
：ピッチ 1050um・俵積み 448ch/層 ×2層

ベース部：材質 PVC0.5t

筐体部 ：アルミ(黒アルマイト処理)
：ネジ類 PEEK 又はアルミ

2､材料

最大外形：φ230 × 773.3mm (ネジ部含まず)
受光部 ：内層φ112～114 550mm (ベース材含まず)

：外層φ126～128 550mm (ベース材含まず)

1､寸法

仕様

1/3

：FiberArry 64chモジュール×14モジュール＝896ch/1台

：MPPC S13361-1350AE (64ch・1.5ピッチ・□1.3)

「FiberArray 64chモジュール (DP-23021702PE)」参照

※ テーパーフランジ・端末フランジの固定穴については別紙2/3「固定穴詳細」参照

※ コネクタピンアサイン及びファイバー配置については別紙3/3「ピンアサイン詳細」及び



Fiber array 64ch module
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Readout scheme
  

Doc .No.  K30-I50385   Rev. 2 nd.  
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MPPC 
bias

MPPC Hamamatsu S14286 
1.3mm▢ 64 channel array

1. Focal plane fiber tracker (FFT)
Detector structure (Readout part)

6

Readout part

・The end faces of scintillation fibers are collected. 
・MPPC array is used to detect scintillation light. 
・Read 1 fiber with 1 MPPC.

MPPC arrayRead out parts
Internal wiring of fiber

Side view of the detector

1. FFT 

1. Focal plane fiber tracker (FFT)
Detector structure (Readout part)

6

Readout part

・The end faces of scintillation fibers are collected. 
・MPPC array is used to detect scintillation light. 
・Read 1 fiber with 1 MPPC.

MPPC arrayRead out parts
Internal wiring of fiber

Side view of the detector

1. FFT 



Readout electronics: EASIROC

  

VME-EASIROC

VME-EASIROC

EASIROC

ADC

FPGA
(Artix-7)

ADC

Network 
100 Mbps

J0 bus
(Event tag,

DAQ signals)

J1 bus
(Power supply)

Specification
 64 ch input/board

 ADC
 Pulse height hold type
 Fast clear

 MHTDC in FPGA
 LSB = 1 ns
 leading/trailing
 Time window = 4 us
 Fast clear

 DAQ
 100 Mbps SiTCP
 Total dead time = 20 us
 J0 コネクタから EventTag と

DAQ 信号の配布

Slide by R. Honda



Readout electronics: CIRASAME
CIRASAME

CITIROC based multi-MPPC readout electronics
for continuous timing measurement

(CIRASAME)

• On detector FEE for scintillating fiber trackers and RICH.
• Two 8x8 MPPC arrays are directly attached. (128 ch)
• Four CITIROC chips read them.
• Kintex7 with speed grade -2

• Can implement 10G SiTCP (SiTCP-XG)
• Belle II link port (master clock)

• Has a jitter cleaner to clean up the master clock
• DDR3-SDRAM as a de-randomizer

• DDR3-1333 with 16-bit bus width.
• Powered by the external power supply with DC 35V

All the components on the board was finished.
Design work for the modified (bug-fixed) version is ongoing.

MPPCs
(back side)

CITIROC ASICs

FPGA
XC7K-160T-2FFG

SFP
(up to 10Gbps)

RJ45
(B2TT compati)

Power
(DC 35V)

DDR3-SDRAM
(2Gb)

APD bias
(charge-pump)

Slide by R. Honda



VFTのファイバーの状況について
• VFTのテストのた
め、VFTとCDCを用
いて宇宙線によるテ
スト実験をおこなっ
た。 
• トリガーはVFTの
内層と外層のAND 

• ファイバーが折れて
いそうな部分を確認

VFT

target
CDC

Slide by E. Hodota



Test data宇宙線での測定の結果
• 宇宙線に対して、VFTの内
layerと外layerのコインシ
デンスでトリガーをとり、
CDCと共に測定 
• 横軸 fiberの番号,  縦軸 反
応した位置 
• 一部トリガーのミス(内と
外がswap)があり、濃淡の
差がある
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各layerについて
• 合計で64本 
• Layer2 185ch, 
layer4 102ch
はケーブルが原
因で現在解決済
み
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折れるパターンについて

• 各ファイバーシート(上
図)の中で折れている部
分をプロット 
• 青シートB, 赤がシートA 
• 端と緑とピンクの境目が
折れやすい

Slide by E. Hodota



Broken fibers
各layerについて

• 合計で64本 
• Layer2 185ch, 
layer4 102ch
はケーブルが原
因で現在解決済
み
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Status

• 6月には少しビームにも当てた。東北大の学生が解析中。 

• ファイバーのダメージ状況についてエムラインで詳細調査中。 

• 束でだめな一箇所は束ごと入れ替えの見込み。 

• 単発でだめなところは反射材の塗布で対応できると良いが。。。 

• 根元で切って一本ずつ熱融着で入れ替える選択肢も有るが。。。 
(~20% loss) 

• 年内に修理、最速2024年2月のビームタイムで使用したい。





RIKEN

Fiber SCSF-78M ~500k/km 1.5 km ~700k ~700k

assembly ~5,000k ~2,300k

MPPC S14286 25k 14 ~400k

adapter board ~600k

EASIROC ~200k? 14 ~3,000k?

CIRASAME 4~500k? 7 ~3,000k?



Material effects in E73
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Beam tracking 
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