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New devices for missing mass spectroscopy at RIBF

Active target ‘CAT-M’ Silicon array ‘TiNA’
— Shinsuke Ota’s talk — this talk




New silicon detector array TiNA

for transfer reactions (d,p), (t,p), (d,?He)... at RIBF
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From 250 MeV/u down to 10 ~ 50 MeV/u.
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@ OEDO beam line (complete 2017)
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Commissioning: °/Pd slowed from 170 to 33 MeV/u
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Silicon detector array TiNA-Phase 1




Phase 1: Micron YY1 + Csl + NIM circuit

16 strips*5 mm =8 cm

5*5%2.5 cm?3

4

1.8*%1.8*5 cm3

16*6 (YY1) + 12 (Csl) = 48 channels in total






In-beam test (July 2017)

@ Tandem facility of the Kyushu University
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12C @20 MeV + TiD, target
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First (d,p) experiment at OEDO (Nov. 2017)
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9Se(d,p)3°Se reaction at 20 MeV/u

Courtesy N. Imai
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TiNA-Phase 2 upgrade

Micron Type TTT (DSSD of MUST?Z
128 strips on each surface

More than 1,000 channels in total



TTT + GET electronics @RIBF-3F

AsAd power supply CoBo AsAd Vacuum chamber






Data taking by internal trigger
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| configure-external_ds_mult.xcfg |

Name
— Setup[Conditions]

[ ECC
I Node[*]

—~ Node[CoBo]

I Instance[+]
— Instance[0]
isActive
+ Module

nbEvent
frameType
dataSource
cobold
readoutDepth
isAcqTestMode

enableWriteHittedregister
enableMem2pMode

multiplicityThreshold

multiplicityThreshold 2p
multWindowsSize

multSubtractAverage

multSubtractDevs

triggerMode

secondaryTriggerMode

triggerPeriod
triggerDelay

triggerDelay_2p
triggerTimeOut_2p

triggerDeadTime_2p

triggerTime_2p
writingClockFrequency
readingClockFrequency
readDataDelay
calibrateAutoReadDataDelay

Value

true

100
standard
0

0
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false
false
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50

10

true

4
onMultiplicity
noTrigger
1000
800

800

800

800

800
25.0
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14

true

Edit test conditions

Unit

buckets

ms
10ns
10ns
10ns
10ns
10ns
MHz

MHz

k

Range

{standard, test, threeBytes, zeroSuppression}

[0, 255]
[0, 255]
[0, 512]

[0, 71

1

{external, external_2p, noTrigger, onMultiplicity, onMultiplicity 2
{external, noTrigger, onMultiplicity, onRequest, onSlowControl, pe

[1.0, 200.0]
{25.0}




ADC units
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Example of waveform taken with 4*Am
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Energy resolution for 241Am
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CAT-M test with 200 MeV/u 36Xe beam (HIMAC)

Hamamatsu $10938-9340(X) 9 x 9 cm?, 8 strips



Overview of GET electronics

Courtesy N. Kitamura TPC pads Silicon left Silicon right
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Number of deltaay

Jsteering/get.yaml run0308 (10000 evt) |

Mon Jan B 15:26:42 2018

Delayed Down Scale Beam trigger
Beam Intensity: 1Mppp

Full readout mode
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Beam intensity dependence of deailty

Wave form (Sample VS Timieackej

Delayed Down Scale Beam trigger H820
Full readout mode 3810
Sampling Rate: 25MHz 3800
Multiple threshold = 50 (M=1) 3790
Silicon position: LTD1 3780

370




Summary

A New active target CAT-M and silicon detector array TiNA are being
developed for future missing mass studies at RIBF

A These new devices are equiped with GET electronics.

A Reduced version of TiNA was successfuly operated to measure
9Se(d,p) reaction at 20 MeV/u at the new OEDO beam line of RIBF.

A GET system was tested with a TTT silicon detector for the full
version of TiNA. Internal trigger for M = 1 was successful.

A CAT-M and GET system were tested using a 200 MeV/u 136Xe beam.
Delta ray spetra were obtained from waveform data of silicon
detectors.
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