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Cosmic m non (500 J.t m) @ HlMAC

Penetratin~ Ilroton, 40 Ar 650 MeV/n (500 JL m) @ HIMAC

fidl-1B4 1-- 24
Z5 --49
SO --14

1$ --99

100 --U4. U5--149
ISO --Z55

.-300
I --_00 -~"
I tl(JIMJni,~..) -1.1, 0.30

%_0 -0, %_-- 516
'_0 -0,3'__- 480
1~-Z%2JKDl. TOF.-o.z[MeV]

l -mooam. U(I42149)~94)
light.}li8ld- BO349. 38255. 4ZO94
00.J(1OOni»-( 1)-1019.489,530
oo.J(ho&!ih»-( 1)-1019.489, S3O

I light I JiDla7B.SS, 18.23. 19.42
I (l1,Z,T.l+Z: Z~. 389.13513. 334

tiIll-83l9

~.~

angle 0.00 0.00
'-angle 0.00 0.00
nD9< JIU7I) 0.00 0.00
r8COil(täg) 0.00

I ,.nf(MeV) 0.00 0.00
I18Ut(MeY) 0.00 0.00
Uw.hIun) 0.00 0.00
kata 0.00 0.00I 
~ 0.00 0.00

n.u-909



Recoilproton, proton 70 Mev, 7Li (p, n)7ße (500 JL m) @ RlKEN

filQ-l2fJ1 i 1-- 9
10 --19

I ZO--29
JQ--39
40 --49

SO --59

I- 60--155
1il8-k30
~_oo -10
tl(moni,hoIcgit.e9) -1,1, 0.30

%_0 -0, %_end- 516
'_0 -O,y_end- 48tJ
1- -1 % 1 JXDl. TOF.-G.9 (Me V]
~oo-94J, U(145309)l(41348B)
1ight.}li8ld-113551,13O84.10tU13

, oo.](moJIi»-( 1).6131,1518,3653I oo.](hoIIi#I»-( 1).6131, 1518, 3653I 
light 11X-l- 11.8$, 18.35, 11.$0

01,1, T,lof,l; 1135,1901, 29394, ZO18

fIdl-7O6l

~

I angle 3.81 31.81
t_angIe 1.91 21.21
ruJl8ll(lIUII) 19.54 21.13
r8coil(~ 21.18
IWDtfMeY) 46.88 49.13
neU1(Me Y) 53.92 51.19
U~hIun) 88J.90 1986.01
tata 0.02 0.10
~ 614.09 -346.10

tilQ-20S2

~.1660



4He 270 MeV, 4He 230 Me V In (500 JL m) @ HIMAC

lidl.l1BB

Iidl.U814

\ 1--9
I 10--19

20--29
JO--39
40 --49

SO --59

.60 --155
IIiIe-ySZI ~_00-10

th(JrKmi,hoUih,..) -1, 1, 0.30

%_0 -0, %_Blld- 516
I ,_o-O,y_Blld-~
1- -1 % 1JXDl. TOF.OO.1 [MeV]
--00 -391, U(ll1l1S)L(39446l)

light~-155931,139119,l16Z1B
oo.J(mDni»-( 1)-10114, 5511, 466Z

I oo.J(hoIcgh»-( 1)-10114, 5511, 466Z

I light 11XDl-15.16,lS.35,14.93
Q1,l,T,lot,l; 54,65533,11,15

1..-

I

angl8 0.00 0.00
t_angl8 0.00 0.00
~17UII) 0.00 0.00
r8C0U(l8g) 0.00

, ,.oI(MeV) 0.00 0.00
I18U1(Me V) 0.00 0.00
U-,'I7UII) 0.00 0.00
kata 0.00 0.00
~ 0.00 0.00

1idl.1646







Recoill!roton, D-T neutron (500 J.L m) @ ETL

1idl-21"

tidl-2l69

0'"
."

, 1--9
J 10 --19

ZO --Z9

.10--39
40 --49

I 50--59
.60--255
ftle-p58...I 
--_00 -10
fh(moni,hoIIgh,.q,.) -1.1.0.30

1 %_0 -O. %_eRd- 516
'_0 -O.y---"

11_-1 %1JX%8i. TOF.-o.2[M8Y]
--00 -209. U(233240)L(401406)

li8lw yiaId -46361. 21108. 24659
oo.p(moni»-( 1)-1448.638. 810
oo.p(hmIgh»-( 1)-1448. 638. 810
li8lw I ~ -32.02. 34.03, .10."
Q1.2.T.1+2: 1436. U".13".1340

.'.'..

angle 0.00 0.00
t_angIe 0,00 0.00
nmgfI(-) 0.00 0.00
l8COil( 8g) o. 00
r-Dt(MeY) 0,00 0.00
lI8Ut(Me Y) 0.00 0,00
UR(hIUn) 0.00 0.00
kata 0.00 0.00
S8MJ8n 0.00 0.00

I

liIU-32Z6

tilQ.18fJ1

Recoil Droton, D- D neutron (500 .u m) @ ETL

Iidl-l011

full-llll

\ 1--9
10 --19

%0--19
30 --39
40 --49

SO --59

I -60--255
fil8.p36
ciIä_no .~!I
th(lnoni,hoUih,e.). 1. 1. 0.30

x_o.O, x_end- 516
'_0 -O,y_end. 4.WI
1_.1 x11XDl, TOF.-Q.2[MeY]
~ no -SO. U(211214) 1.(403 406)

Ilight,Jield-12O61. 5823. 6Z38
no.I(IIIOrIi»-( 1)-419,218. %01
no.1(1IoU2h»-( 1)-419,218.201
light t ~l. 28.79, 26.11, 31.03
Q1,2,T,1+2: 1115,1661.13665,1418

I

aI9- 0.00 0.00
l_aRgi8 0.00 0.00I
RmgII(IIUn) 0.00 0.00
NcrJiJf..»g) 0.00I

,.ut(MeV) 0.00 0.00

lI8Ut(Me Y) 0.00 0.00

UR(IIIUn) 0.00 0.00
kata 0.00 0.00

I ~ 0.00 0.00

.

. ..

fiIll.u",1idl-119O



Recoil proton, D-T neutron (250 .u m) @ ETL

fIdl-9Q4 , 1--9
I 10 --19

20--19
10--39

I 40 --49

SO --59
I 40 --255
.-q10
--_lID -10
tl(JIKJIIi,lI(RIgh) -1, 1

l%o-0.~erwi-3"I --
1,_0-0.y_erwi-288
! 1_-1 ~1JäDl. TOF.~.2[M8V]
i -ar1lD-338, U(111114)l.{1161.
! ligIIt~- um. 5811, 1tNJ2
i 1ID.j(moni»-( 1)..595,201.388
1ID.j(lI(RIgh»-( 1)..0,201,388
ligIIt I piul- 21.64, 28.36. 18.05
01.2. T.lo1.2: 98.18.15093,88

#iIIl-ll9S

.

~

~U.r.il.941

Recoil ~roton, D- D neutron (250 JL m) @ ETL

tiIll-961 , 1--9
I 10--19

20--29
30--39
40 --49

11 56 --59
M--255

pIa -p.J
1--_M-I0
tl(nMJIIi.~) -l.l

%_0.0,%__-384
,_0-0,y__-288
1_-1 %1~ TOF.~.2{M.Y]
~oo-m. U(I54159)141151;
light ~ -6918, 46Z6. Z3SZ
OO.J(lIKIni»-( 1)-Z~.148, 131
oo.J(~»-( 1)-0. 148, 131
liIfIt I'" -25.0Ul.2', 11.95
Ql.l.T,I0t.2: "6, 3'1.IU~. 563

.tiIll-9Z9

-:.:

..

Bdl.68$fidl.4Z1



Electron, 6OCO gamma (500 J.L m) @ ETL

1ilQ.429

friU-464

-

t 1--9 10 --19

10 --29

30 --39

I'., 40 --49
SO --59

.60--255
1ile-~
li\Ji.8_rKJ -10
th(mom.iIoIIgh,e9) -1.1. 0.30

x_o -0, x_BIld -516
y_o s O. y_BIId -~
1 RMlS -1 xl Jix.t. TOF .-0.2 [Me Y]
~rKJ -48. U(293 295)1.(459461)
light,}Üld -4233,2296, 1931
rKJ.p(mom»-( 1)-219,140.139
rKJ.p(hoIIgh»-( 1)-219,140.139
light I ~ -15.1', 16.40. 13.94
01,2,T,1+2: 132,14.14349,103

..

..~

angle 0.00 0.00I 
t I.. O.I~ 0.00I _VI-I 
rmlgB(mm) 0.00 0.00
l8coÜ(.»g) 0.00

I ,.oI(MeV) 0.00 0.00
rl8Ut(MeV) 0.00 0.00
U~/IIUn) 0.00 0.00
kara 0.00 0.00
~ 0.100 0.00

tull.413mu.J80

Electron, 137 Ce gamma (500 .u m) @ ETL

tidl-114 I 1--9

10 --19
ZO--29
30 --39
40 --49
50 --59

.60 --255
tiIe-p68
--_no -10
th(moni,horIgh,..) -1. 1. 0.30

I X_O -0, x_end- 516
I '_0 -O,y_end- 48tJ
1- -1 x1]ix.z, TOF.OO.2 [MeV]
_ntno. SO. U(2U 214)1.(382 384)
lightyiehr-1291. 492, BtJ5
no.I(I7Kmi»-( 1)-81.34.41
no.l(oo.»-( 1)-81,34, 41
light I 1Xzel-16.01, 14.41,11.13
Q1,Z.T,1+2: 31. ".13m. 48

#ilU-l33

angle O.I~ 0.00
'-angle 6.00 0.00
1fDIWI{l/U11) 0.00 0.00
r8aJi1(.-g> 0.00
~Me IV) 0.00 0.00
I18Ut(Mg Y) 0.00 0.00
UR(/l7U!Ii) 0.00 0.00
kata OJ~ 0.00
~ ~J.OO 0.00

1ila-383nIll.331



Electron, GOCo gamma (250 JL m) @ ETL

1--9
10 --19
10--29
30--39
40 --49

$0--59
~--2SS

IIiIe-qZB
--_110 -10
tll(lIDIi,lIoIIgh) -1.1

x_o -O. x_end- 384
'_0 -0.1_end- 288
1_-lx1~TOF.~.2(M.YJ
-.1110 -BU. U(l40242)L(2422.
.,.,~-146.J. B35. 62B
1IO.J(IIIOIIi»-( 1)-U4. $0. 74w-z. 
lIO.J(lIoIIgh»_( 1)-0. $0. 74
.,., I JÄDl- 11.M). 16.70. 8.49
Q1.l.T.1+Z: 72. 9B.15438. BS

1iII1.lQl-

..

,

fKIl-ll1

Electron, 137CS gamma (250 JJ, m) @ ETL

1--9
10 --19
20--29
30--39
40 --49
SO --59
60 --255

! 1U--q22
6ä_00 -10

th(1IIORi, 1109) -1, 1

%_O -O. %__-384
1'_0-0,1---288
f 1_-1%1~ TOF.~.2[M.V]

-nr 00 -114, U(121124) 1.(129 L

light.)i8ld-1486,119.151
oo.l(moni»-( 1}-114. 41. 13

~1 00.1(1109»-( 1}-0, 41, 13
lieIIIl ~ -13.04. 11.18. 10.31
01.1. T,l-+Z: 13. 42,15513,21

-151

/iIll-346



Recoil ~roton, D-T neutron (500 JL m) @ ETL

fiIll-2166 1'--9 10 --19

ZO--l9
10 --39

40 --49
SO --59

.60--255

file-pSS

rmG_OO -10

th(l!KJrIi.fIoIIgfI.e9) -I, I. 0.30

;E_O -O. ;E__- 516

'_0 -O,yI '_-';E'~ TOF.-6.2[MeV]

8IWJIt 00 -ZO9, U(233 240) L( 40 I f(J6)

light.}1i8ld -46.161. 21108, 24659

oo.p(rooni»-( 1)-1448,638, 810

oo.p(hoIIgh»-( 1)-1448.638.810
light I J-'Di -32.02, 34.03, 30."

I QI.2.T,I+2: 1436, U", l3~, l340

firH.2269

:9..

'.

.

I
I aJge 0.00 0.00

'-mge 0.00 0.00
ranglJ(lIUII) 0.00 0.00
l8COU(.»g) 0.00

I ,.ot(MeV) 0.00 0.00
neUl(Me Y) 0.00 0.00
U~hIUn) 0.00 0.00I
kara 0.00 0.00
l8MXfn 0.00' 0.00

r I..' ~ll6

fiIQ.1807

Electron, p-gamma 6-7 MeV (500.u m)@ ETL

1idl.1l9 1--9
10 --19
10--29
JO --39

40 --49. $0--59
60--255

#iI.-m39
11i\ä_00 -10

I tll(lIKmi.hoIIRfI.e9) -1.1. 0.30

x_o -O. x_eIId -516
V_o -O,y_elld- 480
1_-lx1~ TOF.oO.2[M8Y]

1--00-44. U(223226)1.{400401)
light .}Ii8ld -21321. 1242 B. 14893
oo.,(JIKJIIi»-( 1)-1483, 722, 161
oo.,(hoIIgh»-( 1)-1483,722,161

1 1ight/~-1B.42.11.21.19.51
01.2. T,l+2: 2421.3395,13606, 29OB

(IIn.1O6
" I jJij ; I

.
..
.,

..
..

...
"

-
-
Ei'"".,.

~..",
I angla 0.00 0.00

t_angla 0.00 0.00
""'fII{1IUn) 0.00 0.00
r8coil(cMg) 0.00
,.ut(M.V) 0.00 0.00
1WlIl(M. Y) 0.00 0.00
U~/mm) 0.00 0.00
kata 0.00 0.00

i l8HMR 0.00 0.00

full-l016 

I

1iIH-9B3



Recoilllroton, D-T neutron (250 JL m) @ ETL

1--9
10 --19

10--19
10 --39

40 --49

50 --59

40 --ZS5

#iI8-qlO
---IM) -10

t1(IIMJRi.~) -1.1

%_0. O. %_- -JU

W-1195

.~~

Electron, p-gamma 6-7 MeV (250Jj, m)@ ETL
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Number of active pixels
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TabJe 1
Properties of polystyrene

3.5
1.03

1.17

240.
0.105

7x 10-5

General propertjes
Average atomic number
Density [g cm -3 ]

Proton/ neutron ratio

Melting point [OC]
Thennal conductivity

[W cm -1 .K -1]

Linear thermal expansion
coeff. [K -1 ]

Tensile modulus (E) [MPa]

Dielectric constant
32()()

2.5

OpticaJ properties
Refractive index

Optica1 dispersion [ns m -1 J

Light decay (l/e) [ns]
Ljght velocity jn PS [m ns- I ]

Numerical aperture

1.59 (590 nm)

1.58 (480 Dm)

0.04 (400 to 500 nm)
2 to 3 (depending on dopant)
0.21
0.53 (11 cladding = 1.49)
0.69 (n cladding = 1.42)

-.1') (depending on dopant)

265
330
0.03


