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Any chance to expose u-Coax in Radiation?

RIKEN Accelerator-driven compact Neutron Source: RANS
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Beam Time for FOCAL@ALICE
project in March 3-4, 2022.
(10 hours)




RANS Neutron Source Characteristics

e Proton 7TMeV, 100 1 A, 6 x 1013 proton/s
« Neutron 5MeV max, 1012 neutron/s from the target

RANS RANS-II
mEAA XE (BF) XE (BF)
IRILF— 7MeV 2.49MeV

BXAAART 100 A 100 A
PEFREERD 9Be (p,n) °B Li (pn) 7Be
Maximum Neutron Energy 5MeV 0.7MeV
MR RFQ+DTL RFQ
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P 20t 3t
EERZ 15m 5m
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-nergy Profile of Neutron Beam

Neutron and Gamma Source Data

v'Neutron energy spectrum: Use TOHOKU Univ. data of 11 MeV* * for 7MeV by
assuming linear relationship

s A Peak ~ 0.5MeV

Be(p,xr) Reaction

Neutron Flux

Proton Beam Energy 7/MeV

Neutron Flux [n/{MeV-pC-Sr)]

** WAL RE H4q4oOrOY -RIzUA— GBHAE etal, EWLVZI—T YD D ERFHEF AR
LD BITE —11 MeVIEFIZ& B Be(p xn) Rt —, 2006 FERFNEREDESR

KURXREA £ FiEWS 2013Jan18 10

http://www.rri.kyoto-u.ac.jp/neutron/optics/workshop/20130118/20130118 06.pdf



Setup for the irradiation

2x10"ngq/cm? /hour
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10cm Monitor PD from Kyushu Univ.
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FOCal Radiation Exposure Setup




micro-Coax Radiation Exposure Sample

Harness + Connectors =1.00 g

Pair Connectors = 0.30¢g

Harness = 0.70 g Harness

Weight/lcm long : 0.70g/30cm = 23 mg

Assuming one spare m-Coax harness got from E16 group for free



-stimated Radiation Dose

Energy unit mass

.’ Radiation
Weight of the Sample to be exposed [mg] 23
Neutron Flux [/lcm”2/s] SE+8
Energy loss per neutron [MeV] 0.5%
Energy loss per neutron [Jule] 8.0E-14
Absorbed dose per neutron [J/IKgm*2=Gy/cm"2] 2.86E-01
Gray (Gy) _ X
This unit represents how much energy was received by Total dose in 10 hours of exposure [kGy/cm"2] 60
an object or person hit by radiation. *It is unlikely 0.5MeV neutron stops in the cable.
A dose of 1 gray corresponds to 1 joule of . ..
Should consider as the upper limit.

energy absorbed by 1 kilogram of matter.

« The estimated radiation dose is not precise. Should be considered as the upper limit.
« Shall we have multiple samples with different dose?



's 60kGray Sufficient?

Hikaru Imai, Deploma Thesis (2021)

Peel Strength Test

20

¢
bkGray

18

16

14

12

peeling strength [N/cm]

@

| ! Lol bl

10 10? 10°
Dose [kGy]

_.||||||||||||||||||||||._I_Lq_l_l.||

Bus Extender Radiation Hardness Study

hard

Polyimide (PI)

Liquid Crystal Polymer (LCP)
Polyetherimide (PEI)
Polyamideimide (PAI)
Polyphenylsulfide (PPS)
Polyetheretherketone (PEEK)
Polystyrene (PS)

Copolymer PI + siloxane
Polyarylate (PAr)
Polyarylamide (PAA)
Polyethersulfide (PES)
Polysulfone (PSU)

Polyamide 4.6
Polyphenyloxyde (PPO)
Acylonitride-butadiene-styrene (ABS)

Polyethylene (PE)

Polyamide 6.6 (PA)
Cellulose acetate

5kGy

Polyethyleneterephtalate (PETP) 3 years
Polycarbonate (PC) sPHENIX

Polypropylene (PP)

Polymethylmethacrylate (PMMA)
Polyoxymethylene (POM)

Polytetrafluoroethylene (PTFE) —
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105 105 107 108 Gy

/T mild to moderate damage. utility is often satisfactory

I moderate to severe damage, use not recommended

Given the distance of the conversion cable from IP,

60kGray seems sufficient.



Which one to be irradiated?

S Free sample 598 e '

p-type 1x1 baby
(10x10mm?2)

..........

p-type 2x2 baby chip
on a different PCB

=¥ n-type monitor PD
/ (6x6mm2, No G.R.)

© Need to make dedicated board @ No need to make new board to The prototype-| can still
for TDR/.sParan.we.te.r measurement. readout. Also, we already have fit within the space.
< Not big deal if it is damaged. TDR/sParameter measurement.

@ Risk to give up further test if it

is damaged.

\ 4

Intermediate monitoring of the damage. Stop
irradiation once damage becomes visible.




XSL vs XSLS Model Connectors




u-Coax irradiation proposal

* Prototype-| Cable with one silicon jacket GND cable.

« Some PFA samples.

 Implement passive radiation dose measurement.

« [Installation to the irradiation fixture next week.

« TDR/sParameter measurements after the irradiation at
TIRI.

To be back from TIRI next week

p-type 1x1 baby
(10x10mm?)

p-type 2x2 baby chip
on a different PCB

PFA Samples

11




Sackup



e Proton 7MeV, 100 £ A, 6 x 1013
proton/s

« Maximum current stable
produced about 40 u A

e bMeV max, 1012 neutron/s
from the target

e 2 cm from the target: 108

neutron/cm?2/s
B 1R 2B 3R 48R 5 BRY
dem 036 072 105 LU 180 « After the Be target, several x
Sem 0.06 012 0.17 u:z:} 0.29 ]_O ,U M S||Ve|’ wax, El)mm
10cm 0.01 0.03 0.04 0.06 0.07 Vanadlum, 5mm Water, and

Table 1: 1 HOMECESNABHBOEME Y (x1012n,,/cm?). Hhmm titanium
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I XSL20-488 (757 - 5—7nmazss)
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Soldering Pattern

XSL Series XSLS Series
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Unfortunately, incompatible. We cannot replace XSLS receptacles by XSL one on the ROC side board.



