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Fabry-Pérot Cavity 0 00 00000000,00000000000000000,000
00000000000000.00000000000000030000000

1. 0000
2. 0000
3. 0000

0000 L, (j=e f)00000000000000DO0. 0000000000 R;0000 Ty
oooo,
Li=1—R;—T; (2.13)

gooooo.

goooob, boooooooboobobbbboogoo. bobooooooooooobo Lo,
exp(—L/Ly)000000000. 000 LyO0O0OOOO,000000000000DO0OO. O
00,10000000000C000 ADO,

A=1—exp(—L/Ly) (2.14)

00000.00000000000000000 (1-A4)Y2000000.

‘00000000.0000R;=r,T;=t (j=e f)
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gbooboobo,bbobbobbobbobboboobooboobo.oboobo
0000 L/20 ROOODOODO. 0000000000000 TEMpOOOOOO (DODOOO
000), 0000000000000 w 00000000000 000 w0,

e (3)" ()" (8"

ANV err VM
o (%n) [L(R - L/2>] 219

000000 [28). OO0, 0000000 (203GHzOOO 147mm), n00000000O0O
O0.000 R=300mm, L/2=100 mm 000, wy =814 mm, w; =997 mmO00. 000,
0000000 1000. 00000000000 z0000,0000000000000 L/
u,

fféizexp(—%>dr

ffoooexp<—%)dr
ooooo. oooooobouooooo, 0o0bodd =50 mm U000, OOOOO
L' <01%000.00000000000000.000,0000000000000000
godoooooood.

ogooooooooooooono rR;0000T;000000,000000 AO0OOODO,O
JooooooOooo,00b0bobo00d00oobooO. 000000 obooObo00 k00ooo

20=kL0O000000000000. 000000000 rerp(l—-A)22 00000000
0000000000000 00000000. 00000000000

L'=1 (2.17)

E X .
== = b1 = A0S [rers (1= 4)1 262, (2.18)
in n=0
tet (1 — A 1/4 id
_ te )1225 (2.19)
1—rpre(1— A2
E o n
T = —rp+tpre(l— A)l/Qe’% Z {rfre(l — A)1/2e’25} (2.20)
Ein n=0
_ (1 - A) e a1
B 1 —rpre(l — A)l/2ei20 ’
(2.22)
00000000000 By O,
By = (1 — A)Y4e"t, Eipy (2.23)
00000000000000.000,
E.
it — by (2.24)

Ein 1 —rpre(l — A)L/2ei20

gogd.
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gbobogboooobooboog,

2

P, B,
P = ‘EI-5 (2.25)
_ TfTeV/1— A 1 226)
{1— RyR.(1— A)2 1+ F'sin 42 .
P, E,. |?
Pn ‘E (2.27)
2
[\/Ff — (Ty + Ryp)V/Re(1 — A)} +4y/Tf + Ry \/RfRc(1 — A) sin 6 .
. [1—/RfRe(1— A)2[1 + Fsin 2] '
Py Eint |?
P = | B (2.29)
B = (2.30)
[1—/RyR.(1 - A)2[l + Fsin 2] '
(2.31)

goooa.aoboo,

e 41/RfRe(1 — A) _ <2_73’>2 (2'32)
1 - /RsR(1 - 4) ’ m

gob.0bg FO0000boboob,bobogbooooboo.obooo,
d=mnl0 (n:00) (2.33)

goo.
o006, 000 %DDDDDDD 211000. 000000D00DODOODOODOO0OO, O
obobobobo.booboooooooooroooo,

1 1
— == (2.34)
1+ F'sin (kI) 2

oo axgooorooogoooog,

A T
oF = 5@ =F (2.35)

goo.
00ooo0ooOoooo (=000000 (0~1)OODOOODOOO,

ooy WAy BT [ G A]
(VG + Ty + Ry BT A)]| [1 = Ryl = )] |

000000000000 CcO00O000. 000000000 (Rj+T1;,=1,j=e,f,000
A=0),0000000 (R.=Ry),C=1000.0000000C<1000,000000
gobooboooboon.
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10*

P,/P._[AU]

102 E

5 -4 -3 -2 -1 0 1 2 3 4 5
0 [radian]

0 2.11: Fabry-Pérot Cavity 100000 O

00,0000000000 P,00000000,0000000000000000000
000000000000.00002310000 P,,00000000.000,000000
000000,0000000000000000000.000,0000F0000000C
0D0000000000000.000 P,00020000000000000000000
y=Tr+R; <1, e=R;—y*R(1-A) << 10000 0100000000000,

Pint C'}— 1 5
P s —_AVR.13/? (
in V(1= A)R]

1
14-——— O(e2 2.37
i ARS T (6)> (2:37)
DDD.DD,DDDDDDDRED|:|DDD,y:Rf+Tf:1—Lf(Lf|]|:||:|DDD|:||:||:|D)
000000000 1000, g0 Adoogooooooooooog

oo,

]Dint f

il yedi

P, T
godoooood. oo odoouoodoouoooooon.
DDDD,N:£DDDDDDDDDDDDDDDDDDDDDD.DDD,DDDDDDDD

cOooOOd0oDooOo,00b0 NODODDOOODOO0ODODOODOOODO.

(2.38)



28 20 00001000

2.3.2 0000 Fabry-Pérot Cavity 0 0O

0000000000000 Fabry-Pérot Cavity OO0 OO OOO00O00O0O. OO0OOO0ODO
ooooooooo,FOcCcoOOoO0O0bDOO0O0bDOOOobD.0oDoogg F#>600,C>05000.
oo Fooooooogon,

1. Joooooboooaad.
2.00000000.

3. 0000b0obob,0ooboog.

goo. 1,20000000000000DL00O00O0O0DLOO,0D0DDOO0ODOODLOODDOO
o.0o0cooooboooooobbooooooboooboooDbooboobooo.

oo FOO00obobobooboooboroopoobD. oo F=600T =11 pm OO
O00.000,000000000nm00000000O0O0OOOOOOOO. O0O0OOOO
gbobooboobboobooa,bgobooaobboobaa.

FOOODOOoODOOOOOOODODOODOODOO.ODOO CODOOODOObDOOOOOOD
goo,b0o0booboobooboboobooboob. oobooobobooboooo
gobooboobbooboobooooboa.

gbobooboobobooboooboog.

gobooaoo

Fabry-Pérot Cavity 10000 200000000,000000000000000,000
0000000000000000000000000000. 00,000000000000
0000ooOoooooooolo.

0000000000000, 0000000000000000000D000000O0. O
2120000000000000000000.0050mm,003mmO00000000O, 00
00000000000.00000000000000 2.13000.

0D0000000000 Ry, 0007y, 00000 L,000000300000000000

e J0ODDODO 2a
e 0000000 g

e NOODOOODO ¢

0000 00000000 skindepth000O00000,0000000000000,000
000000000000000. 000+¢+=1mO000000000,0000. 00000
0,0000000000Y, 00000002, 00000000000

YOoooDo0oO0DO0O0O0OO0000D000000000000000,000000000000000000000
oooooooooo.

HOopopDoOOoO0O0ODO0O00O0OD0O000O00000000,00000 FOOOOO.OODOO0O0ODODOOOOOOO
ooood,boob. coboboooooboooboo,oo0bobo0ooooboooboooo0ooooboooooaoon
000000 O0000OoOooO0. 0o0,sub-THzO0OOOOO skindepthO 170 nm O0000CCO0O, 00 1pgmO0
ooooooo.

0000000000000 00000000000000000000000. 000 »=350000000
ooooo,000o000oo0oooboocooooobo.bobodn=1900000000000,00000000£0
goboooobooooooooon.
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022 00000000000000O(B0O0O)
002 [ 000g[pm] OO0 [pm] 000 [%] 000 % 00O [%)

20 50 1 99.26 0.337 0.40
100 100 1 99.42 0.31 0.27
100 120 1 99.00 0.69 0.31
100 140 1 98.38 1.28 0.34
200 140 1 99.44 0.32 0.24
200 160 1 99.13 0.60 0.27
200 180 1 98.68 1.02 0.30
200 200 1 98.02 1.66 0.32
0dooo0ooOooooOoo,00o0,000,
Ry+Ty+Ly=1 (2.39)

0000000000.0000,R;00000 F00O0O0D,000000000000000
0000.00 L;,00000000000000,R;0000000T;<L;0000000
000000.0000,00000000000000000000000CO00000. 00
0,Ty>L;00000,R;000000000000000000000000000.

000000000 20000000000000000000000022000.0000
0, CST MWstadio 1000, 00000000000000000000000000000
00.0220000,000000000000 Ly/T;00000000000.000000
000000000000.00,00000000 (2a,9) = (200,160) 0 (2a,g) = (20,50) O O
0000,0000000 L/T;000. (2a,9) = (200,160)0 Ty >2-L; 000000, 00
R;>99.1%0000000000000000.0000000000000000,0000
000000000000,0000.

0 2120000000000

U213 000000000000. 00 20 pm,
obs0pm, 000 1pm, 000000000O.
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gooooo
gboboobooooon,
1. 000000000 00000D00 confocal DODOOOODO.
2. 000000000 DOO FDOOOODOO.
. ubooobooboobboobooobog.

g3oooo.

O000,0000 R=300mm, 0050 mm 000000000000 (O 2.14). D0O0OO
099.8% 0000000000000 232002200, F000000000000. 0O
00,0000 R=300mmO00,021200,000000 L/20150mmO00000000O
gooogooob.oobooobooboobobooboobooboobo.boobobbo
06 mmUO 00000000, 00000000000000.0006mmOd000000O0O0O
ooooOdOo208 GHzOOOOO,0000oO0oOoo0oooooobo, FOobboooooooDo.

000000000o0oU0oooO(ooooooooooO,TS102) 0000 O(10) nmO O
00000 (02158 0000000000000000000000000,0000000
0000%“ 000000000000, 0000,0000000000000000000000
O00000.000000000000 (D000D0,00000000000000O MHEHB-50M)
oooO0Oo0O,000000000000000 (0 216). DOODODODODODODOUODODOOODODO
goboboobooboob.bobobooboboobobooboobooboooboobo,obbooboo
gobooboooboobbooobooboboooog.

0 214: 000000000

BoooooDoo O10)nmO000000000,23CHz00000 747 yum 000000000000 DOO0
000o000. 0000000000, 000000000000D0,000000(0O00)00O0ODDO0ODO. O
gooooo,oooboooboocooooooboooboOoOoboboOobooOo0oboOoOoobOOoobOboOobboOobO,bobooOooo
goooUooOooo0oO0ooU0oO0oOo0(oo0o0ooOoUO0OOUD). D0bDo0,D00OO0oDOoUoDOO
gooooooooD 15smmO0000000DOO0OO0O0O0ODOAO.

YOopoOoUoDUOOODO,00000000000000000000. D000 2430000.
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X-axis Stage TS102-N

&

QJ

\ 4
-]

@®
o

+
® ¢

S
+

&

@

o
P
@
o ® @
Og (4#)
,__@L@,_
® ®
lo
£

le @

4445 Hdles 48 Cborsd Depthd §
/TFores for Wa s<zawe)

lw-:

sl |

0 215: 0000000

0 216: 0000000000DOO0O00O0
gooooo

0000000000000000000000000000000000001%. 02170
goooo,b0booogboboboobobon,242000000000000000 M3O
000o0oooo.M300O00O00000 (29,a)=(50,130)000000000000. M300O
000 1%000.

0000000 LiTaO3 0 OO0O0O0O0OO0OO0OO0OO0OOOOOO (spectrum detector, SPH-49 0 O
SPC-9)0 00 (O 2.18). SPC-Y0000D0IOOO,00000 (AD823)0D 00D OIOODOOO
O00oo (0O 219). SPH-490 00000000000, 00000000000 0OODOO. O
oooooooooooobooSpPH4ODOO,0D00DO0O0O0O0OO0SpPHYYOOOODO.

gbooboobooobbooboog,100ms000000ooO0o0onoog 220000. 0000
O,00,00000000000002GH2O000000000,000000000000
oooooOoOoOOOOOOO (CoOoOOOOOOOOOODOOODODOOOO). DODODoDoOoDoo
duty 0 20%, 20 HzOOOOOOOOO,0000000000.00000000OODOOOO
gobooodoobo,oboobgooboobooooobooboobooooboobobooboo. ba,
20 GHz00000DOO0O0ODOOODOOODOOOOO. DOOOODOOODOOObOOObOOOOO
goboog,bboooboboobooob,0oobpboobobooboobooboo. ooboboo
gobobooboo,0boboboboboooobooooboooo,ooobooobooobobonbo
goog.

B0oU0D00D00000000D,000000000000000000000000000000 (00
00)0o0o,0000000000000L00o00O0. D000 0oOo0oooUo0oO0oO,0000LOOoLoooOn
ooooooooo.oo,0coooboooooo,0boboo0oooooooboo0oooobooobooo.oooboooon
goooz22000000000.
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EERLY
$tiE BEE=4
— ‘ | |
REtE=4
C::i>%ﬁ§ﬂﬁ
AGE=4

O 217000000000

0218 000000000000000

2 M0

+7 ]

0219000000
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Lk WA R A b N I T T T T T T T T T T T T T T T T
0.12 E 0.15 4
0.6 B
0. E =
= 2,
S 0. E -
50.08 E - 8 o4l ]
$0.06 H g
E £0.05 ] =
£0.04 E c S 0.2 B
5 £ 2
éo.oz J K 0 ] E
T o ] & 5 ° 1
=
-0.02 E
-0.05F b -0.2 i
-0.04F 4
1A T P | [ P | AT TPTT PR FAPT PPR | AP PPPR TPP | Lol 4 Lol &
0 102030405060 70 80 90100 0 1020 30 40 50 60 70 80 90100 0 1020 3040 50 60 70 80 90100
time [msec] time [msec] time [msec]

U 220 000000000000, 00000000, 00000,0b0000000. 004,
sub-THzOODODOOODOODOOoOooooooobooooboooooooobobooo, oo
googbooogobobooobooogb.boboooboboobobbooboboooboo
gobooobooobooooog.
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233 0000

oooooooooooo,FO0cCcooboboO0oO0oOoo. 022100000000000. DO
goboobooboooboboo,ogbooboobooboobooobob.obobooboooo
gooobopooooboob.boboobooboobooobooboobo0.booboboo
gbobobobobobo,obobobobobobobobob.

ubooboboooboboobo,boobooobooobooboo. boobooobooob 100
U,2m0d0D000O00,000boboog0. booooobboobbbood 100 nm OO0
gbobobob,0bobgobobgo,bo,b0bobobobob.bobobOobo 2.22,
2230000000, ODOOOoOOOOOOObOOOoObD,bbOboo0obDbooOooboboooon.
gooboooo,b0ooboooobooboo. bbb ooDo FObDO0bDO,obo0oDOo
oooooooboooobo cooboouoobo.booboooboooooDo

p0 (p2)?
(z —p1)? + (p2)

oooO,0000b00000O0O00bO0O0O0.000obogoboo00éé~o0OOOO, b0 23100
O0000. 000222, 00000000 (2a,9) =(200,160)00, 0000000717 =p2=
1.12+£ 002 pm, OOD0OO0OOO0OODOODOOOOODO %zO.&lDDDDDD. gooo 2.35
O000DDDoO0 F=650+£60000. 000000 COO0O0OOC=1-034=066000.
00000000 (2¢,9)=(20,50) 000000000, F=646+7,C=0420000. 00
ugob 253000 2300000000.

FOOOOOOODODOOOOOOO220000000000000000000. %, 000
coooooooooDoboDD203GHzOOOOOOOOOOOOOO,0D0OODDODODO,O
gbooboooobooboboobobo,bobbobooboboboobooboboong
gobooboobooboo.bobooboobooboobobobooboboo,b0oboo
000 Fabry-Pérot Cavity D0 0000000 OCOO %>1OODDDDDDDDDD.

ugb,g0booobooobboobooboobbo,obooboobboobooboobn
gobooooooobobog. boooobobooo,00obbooooobboooooboboooobog.
gboboboobooooooooo.

fz) =

S+ 13 (2.40)

Y00000000000000000000,(2a,9) = (200,160) O F=614, (2a,9) = (20,50) 0 F=704000.
000000 (2a,9) =(200,130) 000000 F=76 00000 F=61+0.6000. 00000000000000
000000000000000000.
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T Tee——

0 2.21: Fabry-Pérot Cavity OO DO OO .

35



36 o220 0O0001:000

2FTT T T T N L B B B B B B
LS}ﬁWM Wif 1?"’*‘”“"“"’““““% M
- l6F = F ]
s E % I ] = 09fF % f E
§ M * x E 5 E : ]
g 12F * B g osp s i
T *x ] R x ]
 IF y E T o7k x E
0.8f X E F x ]
0.6F * E o6 * E
L 1 1 1 1 1 1 1 1 1 L L L
360 365 370 375 380 380 382 384 386 383 390 392 394 396
position [pum] position [um]
X° I/ ndf 3.365/132 XZ / ndf 0.3299/110
po 8.597 + 0.09253 po 3.885+0.03273
pl 370.3 + 0.006008 p1 388.1% 0.00461
A 1122+ 0.01904 T o 11334 0.0157
E p3 0.03893 + 0.0164 4 X p3 0.02112 + 0.008913
)= E
= E — 3.5F
2 = =3 af
s 6F 5 g
8 st 8 5
i 5 2F
= E c E
S 3E <) 1.5
[ E = E
2F 1=
= 05F
cunth PR TR & it R R
360 365 370 375 380 980 382 384 386 388 390 392 394 396
position [um] position [um]

0 2.22: 0000 (2a,9) = (200,160). 0000 O 2.23: 0000 (2a,9) = (20,50). 00000,
0,00000000000. 0oooooo0ooooo.
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24 000000
0000000000000 Fabry-Pérot Cavity 0000000000000000.
1. 00000000000000 Fabry-Pérot Cavity 000000000000.
2.00000000000000000000.
3.00000000000000000000000000000000O0.

0100000000,00000000 Fabry-Pérot Cavity 00000 O0O0000,0000
000000000000000.00000000000000000

020000000,00000000000000000000000000000000A0,
000000000000000. 0000000 23 GH2000000000 19600000,
000000000000 1000010%0000000000000000004, Fabry-Pérot
Cavity 00000000000 00O0D0OD. 0000000023 GHz0000000000
0,10000034%000000. 17 .

030000000,00000000000000,0000TED0D0DO0O0O0O0OOO,O
0000000000000000000000000000000. 00000000000
0000000000000000, CavityDOOOOODOOOO0O0O0O0D0OOO00O0,00000
0000000000. 00000,0200000000000000,0000000000
gooooog.

0000000000000000000,00000000000000000000000
ooag.

24.1 0O0O0OO0OOOOOOOOOO

0000000000000 0000000 TEpsOOOOOO (O 2.24). 00 Fabry-Pérot
Cavity UODOOOOO TEMepOOO,000000O000O0OCO0OODOOOODOOCOOOOO
(0 225). 00000000C0ODOOOOO.

e JO00O0DODOUODUDLOODUOLO,DODbOUODUOLODODOODOD. OO, Fabry-
Pérot Cavity OO0 00000, 0000000000C0000000O0O0DOO.

e TE300000006O00000O000(0000)00,0000000000000, 0
00O000. 00, Fabry-Pérot Cavity 000000, 00000000000

O0000,00000000000000 Fabry-Pérot CavityOOOOOOODOO,00000
gooooo.oboooobobooooo cobooooboooo.ooboobbooooooo,

e 10000000000000ODOOOOOOOOOOONODOD,TEsOOO0O0O0O00000
0 (O 2.8).

ooooobooboo.ooo,0bo0bb0 TEsOOobooboooooooboobobooo
gob,obboobooboobobuoobooaobboobad.

000 nm,n2000000010000 RO R= {7 000000, 203CGHz000000000000
014500000 100000 34%00000.
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Power [A.U.]

X [mm]

0224 00000000000O0O0OO0O0O 0 2.25: Fabry-Pérot Cavity 0000000 DO

242 0J000OO0OOOOO0OOOOOO

TEOOOO,000000000000,000000000000008%0U00000O
000000000000 [29. 0000000000 ODOO0O0DOOOOO0. DOOoOOooOo
00000000 4000000000 (O 2.26).

1. 000000o0ooogo (O 2.27)
2. 000000 Mo(O 2.28)

3. 000000 M1

4. 00D00O0OO M2

gbo,og0boooboobooobobgon.
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0228 000000 MO
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40 o220 00001000

ooooooooobo Mo

H
FMEE JeBRb Hifa K T
77— MO
| 1 f i[ \\\
. - . = \
i 1
BMEIS—Mo 2 Jir A—Qy_x
R (Xe Yor Z)
0 229: TEp— 000000000 n
. . 03— (D ) N
Ik a=0.17 radian
X <«

0 230: TE—O0O0O0O0O0O0DOOO (O)

goo0ooOooOoooOOobOOoooOOoooobOo, 000000 MoODOOO0ODOODOOOODOOD
O000,000000000000000000.

02290,00000000000MOODO0O0ODODO0OODODO. O00O0O0ODOOOO TEODO
0000000000000 00oo. 00000000000, 000000000 o0ooog
0000.000000DO00oOoO0ooooooog.

goooboobooooMoOOOoO,00b000bDO0ObOOU0DObOOU0ObOO0ODObOOODOD
00000.00000000,00000000,00000000000000000000
0000000.000000D0000bOO0ODOOOO.O0OO0O0OO0O,0D0000000
000000000,00000000000000000. 00000060 0D0DOODODOO
000000, 0000000000000000000000000000000D0000O0
o0.

023000000000000DbD0OODOoODO0oOMODOODODODDOOOOD. bOobDOoDOoDOO
O00000O0oO0o00O000O0o0O0D (30 D00o0DOO0DbOOo0oOOooooooooooon
000000000,0000000 (z¢,¥.,2) 00000000000. 000,-2f, <z <2fp,
—2acota <y—y.<2acosal D,

22\ 732 22
. = — - — —ik(y — ye .
E (1 + 4f3> (1 4]‘3) exp [—ik(y — y.) cos a (2.41)
E, = 0 (2.42)
E. = 0 (2.43)
H, = 0 (2.44)



24. 0DOOOOO 41

E
H, = —sina (2.45)
n
E
H, = ——Fcosa (2.46)
n

0,0000000000000.0007000000000000, /,0000000000
D0000. 00 ea=aresin®B20, 000000, 4,,000000000000000000
0000000000.000000000000000000,00000000000000
0D00.00000000000S00000000000000O0,

S| = \E* x ﬁ] _IE (2.47)

2
xr
72
ooboooooo. obobuobog, TEgsOODbUODbOobDooooooboboboooobooo
goooo.

M10O M2

gooooooooboooooboooMoOUOooobooooboooobooogoboo. o
00 Fabry-Pérot Cavity 000000000 OOOOOOODOOODOODOOO,DOD00000
gbobobobo.oooooooooooooooM1Oo M2000.

02310000,M100000000000000000,MOODOODODODO 2000
O00.M200000000000000, (y,z)000000000. 00000000000
(00000, GOH-40B15) 00000, 000 100000000000 OOO. ODO0O0O0OODO
gbobobobobobobobobobo M3DOOOoDooooDooooooooDoo.

goo,0oMioM2000000000000000.0000D00ODOD0O0ODOO TEsODO
gboboobdodgboo,boobuooboobboobuooboob,ooboobooboo
gobooooooooboo. oobooboooobo,boboooooobooooobooboooobooog,
000000000,00000 Fabry-Pérot Cavity 00000000000 0O0OY. 00O,
e=50mmI0000000M2000000,000000000000.0D00000O00O0DO
gobooobooooboobooon.

B0pooDO000000000000,000000000000000000000000000000000O0,
oobooooobooooooooooooo,obooooooooooooooooobooooboboobooboooD. oo
gooooooboocoooboooooooo,0booboo0obobooooooboboooobooboon.
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M2 y
i dooe
N 12%)
TIN—Fx—
Fabry-Pérot Cavity™
-
MO FEmAYVaAZT5—M3

0 231: 0000000 -00D00DODOO
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r
g1 /e51>

Nwaist

0 232:. 00000000

243 0U00OO0OOOOOO

0000000O0O0000O00,000000000O0ODO000b (0 232).0000000
000,0000000000 (000000000000 0DOOO00O0OO,0000000O
00o0o0o0o0)0b00oo0Uoo0oU0oo0r-roooO0o0oooooan,

w —r? T
E(r,z) = Ey w(Z) exp <w2(z)> exp (—zkz — ZkQR(z) + z((z)) (2.48)

000000,0000000000000000 [28. 000
e kOO
e w(z)0000001/e00000000
e wy=w(0)000D00000000000000 (0000000000)
e R()0000000000000
e (()000000000 (:0000000000000)

gbo.0oooooooobodwboo,

2\ 2
w(z) = wo 1+<ZO> (2.49)
2
R(z) = =z 1+(?1 (2.50)
C(z) = tan(z/z) " (2.51)
w3
20 = 7} (2.52)

goboo.0obo,0b00bb0o0bddb pbobboobbooob,o0boob. bd
gogbbdg,gobobogbbuoobbuoobbudb wyhooob,0b000bboobbd
goobooooon.
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Fabry-Pérot Cavity 0000000, 000000000000000C0O000O0000O0O0O. Fabry-
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0000000000000 000O00oOO0O0,0000o0 203GHz2O00000000O0OO
O.00bo00obooooooobo 238b000oooo,ogoo Fobooooo cobooO
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O.00000000000, Fabry-Pérot Cavity 0O DO0O0ODOO0O000000O. 0000000
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O 2.3: Fabry-Pérot Cavity 00000 O
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O, Ff0co0ooooooooooooooooooooOoOoooooooDooD.

2000,0000000000000000000000000000000O0D000,00000000000
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4. DO00OO0ODOODOODODOODbOD.

gil1oog2b000ooboooooboboobooboobo. oo, o 3, 0400boboobo O
goooo.

gbobogboodabod

gboolooboooooooooo,bobobooooooooooooogoogo. r1ooo
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00002000000 (00000000 DiracOODODO)

AP ow = FTganeﬁ = 2.00 x 105Zeﬁc st (3.1)

00000 [1). 000, r00000000 282fm,c000,n000000000, Zgy OO
0000000000000 000000000000. 00000000 000 P, 00T
0000 n=%fY0p000. 000 N,0O0D00O0OO00O00. 00000000 (P,T) =
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0200000023 GH00000000000,000000000000000. 00
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X* / ndf 18.04 /17
pO 38.09 + 2.085
pl 2.17+0.2428

pO

fit function: T+p1xx/100
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4y0000000,0015000,0020000 LaBrg(Ce)000000000000 (O
3.9) [33]. LaBr3(Ce) 000000000000,

1. FWHM=4%@Q511 keV OO OOOOOOOOOOO.
2. 16nsO0000ooooOoon.
3. FWHM=200 ps@511 keV OO OOOOODOO.

oo00. obobobobuobooobobooobog sl kevyObgoob,o0bobobobon
oooooobooogne-PsO 300000DODOOOOODOODOO. ODDODOODOO,
LaBr3(Ce) DO OD0O0OOOOO 3yOOOOOOOOOOODO.

0000000000 LaBrs O OOOO (THR=20keV)12kHzO OO, 0000000000
obo,00b0000b00b00b0b0b0b0O0, LaBrs 00000000 O0O0OOODOODOODOO
goooooboog.

3.4 /t000

gboooobooboobobgo,200b00bobooobo. obog,bobooboobooon
gobobooobboooobbdooobboooobooob. bbbooobboooboo
gboboboboobooooo.

3.4.1 OU000obobOOOOoOoOooObDOoOoOoobon

03100 7000000000000000. 00 226mm,d 80 mm, 00 10 mmOI00
gooooobo,bDe0mm, 030 mmd0d00gooo0. 0000000000l mmO0O0O0O0
000000000 (NE102)000000. 0000 2Na000,00000000000 (O
33)0000000. 0000000000000 0D0D00DOOLOOOODOOODODOOOOO,
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BERILE —
2N afRiR

TSRFVOIUFL—4
EEF

0 3.10: /- 000000.00000000000000000. 0000000000000
gbobobobobooboboboobooobon.

gbobobbo,0boobooboobobobobobo.0bobobobooboboobobooboo
gobooboobbooobooboobooboobboobon.
g3iliooooooooooobooobo. boboboobobobobobobobOobo
gboooboo. gouooboobobbooboobboboobooo. boobobobooboboo
gobooboooboob,0ooboboob,ggbooobuooboooboobobooong
gboo.gbooboooooboobooobobobooobooboo.obobooboboooboobo
0000 Fabry-Pérot Cavity DO OOODO. OODOOOOO0ODOOCOOOOOODOOOOODOO,O
goboboobooboobooboob.bob,oobobooboboobooboobobooboo
googoboo,0b12ymdoobooobOoobooboobo0oob. 00obobboobooonoo
gobooo,oobooobooooboooooon.

342 000O0OO0OOOS/NOOO

031i200ooooobobobobob. boboboboboboooobooooooon
obooboooobog,LaBrs 000000000 DOODOODOOO. DODOOOOOOOODO
goboboooboobooboobo.obooboob,obboboboobbobboboo
ooboooboooooooD,boobDp-PsO0D0O0OOO0O 125 ps0O0D0O0OODOODO,DOO
obobobob 34nsbO00goonoooobooboboboboboDbo.

goooboooboo,boobobobob0ob0 400 ns00booboonD. DOO o-PsO O
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g 311: 0go0ooooog

obooooboo. ooboo,bobob0obo0 200000000 00D00OD00O0. Timing
WindowOOOOOOOOOOO,000000000000Q0O0O00O0,S/NOOODODDODOOOO
oboobob.0ob0ob0od Timing Window O OOQOOQO 400000000ODO.

3.5 UJUooon

gboboobooboobbooboobobossbooboooboo,obooboooog.
000000000 (r,2)=(1.0m,1.2m00000000O0O0O0OOOCOODO. O0OODO
oooobooo2mTOOODOOOOOD. OODOOOODOODODOODODOOLODO
gooo,0booboobb20000000.

1. 0000000 R329-0200000000 (H7195)
2. 0000000 RK924-7000000000 (H6614-70)

googoboooboooobooboobobooboooboobobooo,bobobobob
00. OO0 Single Photo Electron (S.P.E)OOO0O0O0O R329000000000000O0O0OO
goboooob.bobboboobooboobooboobooboobooboon, o
Oo00o000ooooobooO0o0oO0.R3290 S.pEO0ODOODOOOO,000000000D0AO
obooogoobooo. obHNS 0bOoboboooooooooboobob o.smmdoooon
gobodbo,o0boooooboobooon.

U0 LaBrs OO0 O00OO0OO0OO0O0O0DOOO0OO0OODOOO0OODOOOO0ODOO0OO00. 2mTOO
oboobog,b0b0bobobobooooooRr329000ooooooobo,0o00ooobn
o0 1500000000, 000 LaBrsOOOOOoDOoooooobobooobobooon
O Fine MeshOOOOOODOOODO,RA924-700000O.

3.6 LUOOOOoooag

Oo0O0oopoooooNMOOOOOO CAMACOOOODODOOOOODOOOOOOO. O
3.400000000000. 0300 NIMODUODOODOODO RPN-005-153, RPN-011-053,
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oo F itk
\' S L L B L B
3 timing =
<- window ]
—_ 4> :
§ _
41 _
g 107 E
| M~ z
10° }
| 1

P T IR ST NN SR SR N S ST S N SR S S
0 200 400 600 800 1000
time [ns]

0 3.12: Timing Window 0000 S/NO OO

z(m) 300 st e _

2.00

1.50

0.50

0.00 0.50 1.00 1.50 2.00 2.50

r(m)

0 313: 0J00000000000000. 00 () =(0m0m)00000000O00OODO
0,000000000000000000000. 0000000 (r,2)=01.0m,1.2m)00
0 (@ooO0)obo0o0o0o0U0oOoOOD0.0oDOO0000 2mTOOOOOOOOOOOO.
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OooOoooo 120107000000, OO00O0 CAMACOOOODODOO, toyo PS-800H O OO
gob.o0boobboobooobooooobooooooon.

3.6.1 0DUOggn

0 3.15, 316317 0000000000 0ODO0OOO. ODO0O0O0obOoboobOOoooboobOoDo
goobooobobooobobdooobobooobUooUbL. Uobbobooobbo 400D O
god. bbbt ooboobboooo, bbb bbooogoo
ooo0Q0OQo0 (0 38.15). 00,00000000000O00O0O0O0O0OOODODODOODODOOOO
O00,0000000000000000 LATCHOOODOODOODO (O 3.16). OO0OOOOO
O000o0o0o0o0oU0ooo0o0o0oooo0o00 (o 3.17). D00, 000000000000
Analog-to-Digital Converter (ADC) O Time-to-Digital Converter (TDC) 0000 O, Linux O
O00000ooono CAMACODODOODOODOO. 00DO0O000000o0oooooooog 3.18
googog.

00,0000000 CAMACOOODODOODODODODODODOOODOODOOO0OO.

e QDC-1:CAEN C1205 (LaBrs 00 OQ0OUOO00,00000000000000000CO0O
O0oo0ooooooooo.

e QDC-2.REPIC RPC-022 (U0 ODUO0OOOOOOODOOODOOODODOO.)

e TDC:GNC-060, 2 GHz U direct clock 00000 TDC (00D OOODOOOOO. ODOOO
O0oo0oooooo.)

e SCALER-1:KC3122 (livetime 00000 OO O0ODO.)
e SCALER-2:KC3122 (00000000 OOOOOOOOOOODOODODO.
e output register 1:KC3470 (LATCHO OO OO vetoO O OOO.)

e output register 22KC3470 (00 0000000000000 O0DOOOOOOOOOOODO
0.)

e input register:LeCroy C005 (0000000000 OOOOOOOO))
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WIGTH 50ns
L THR 100my

DISCRIMINATOR,

—
"ML Lo Leve aoapTer | "™ | Losic pan ean oo | | TTILLIPS 708
|
NTS 221 LeCroy 4294
input register
i 2
CLOCK GENERATOR. | | o
HOSHIN NO10 -

0317 0000000000000

3.6.2 0OUOOOODODO

00000000 #2Na00000 (1 MBq)DOOOOOO. CAMACOOOOOOOOOO
U003kHzO00OOODOOODOOOO0ODO,on line0 000000000 0OOOOODOOODOO
ooo. gooo, NIMOOOOoooobootoobootoobgoobooooobonoooobo
g.0oboobooboboboobobooboobooboobooboOo,bobbooboo
Ub00~y00000 LaBrg OO OOO0OODOODOODOODOODO. DODODOODOOOOOOODOO
goboobooobobooobooobooo.boobooooboaoo.

gbobooboobboobooboboooboobboooboobobooobon.

1. 0000000000000000000000000000000,000000000
0000000 (R329)000000 (00 Ps-1, Ps-2).

2.00000000000DOO00O0OO0OO0DbOOo0bO0OO0bDD -o0oboog,yO000.

3. 000000400000 LaBr3(Ce)00000000000000000,00000
00000000 (R5924-70) 000000 (LaBr3-1 00 LaBr3-4).

0000000000000 DO000O000O0O0O,00000 3150000000000 (1)-(6)
000.0000,0000000000O00DO00O0000D0000D0000O0OO,0000000
gbobobobobooboboboo.

0000000000000 00000 diseriminator(7)-(12)00000000000O0O0O. O
O, discriminator [0 threshold 0-45 mV OO OO0OO. 000 LaBrs OO DO OOOOOODODOO
0000 20keVOD,000000000D0O00O0O0O0O0DOOODODO0O single photo electron O
0000.00000000000000003.180 @Q@GeUO0. 00,000000000
00,0000 LaBrs 000000000 2000,0000000000000000.
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gbobooobbuoobbuoobobooobooobboobboobboobboobboao
0000 (200kHzOO)OOOO, 500 kHzOOODODODODODOOOO. DOoDOoOOODODOODOO
00,00000000000000000D0 (03180 @®). 0O00OOO,0000 280 kHzO
00000.000000 30000000000 300kHz00000,90%00000000
000000000. 000000000000 0o0o0O000O 120008000 (@), 0000OODO
LaBrs U0 O OUODOODOODODODODODODODO.

Oooboo0oooboOoooooybO0O,s511kevd 200 ~y0000. 00000 LaBrsO0O
0000,40000000000200000000000000000000000 (®).

000000000000, 000000 @OO03.150B)0,y00000000 ®((O
00310 C)00oo0o0o000oooO. booo0O,000000Db0OOOOO0OOOOObOOD
oo0oO0O00. O0OD0O0O0O0O0O0000O0O0OQ000OD (DODDODOoDOooDOoO @, 000 31600
oooooog 27).

3.6.3 LATCHOOOO

0000000000000 2800 LATCHOOOO vetoODODOOOOO, CAMACODODODO
000000000000 0000000000. 00 vetod SCALER-1O0000D0O0O0O, O
OoDo0oO0 livetimedOOGQOGODO.

O0000000o0ooooDoo29000000,0000000 QDC-10000 O TDCO
0000000 (@uo0oo0)00o0oU. QbCc200000000O00O0OO0LOOOUOOO
gboboo,uogbbobobuoobuoobobobboobuooboobboboboooboa,boo
gooooboo.oboboobooobooobooon.

1. 00000000000 Width=2000 ns0 00000 @ (DOO 3160 D)0OO.

2.000 @0 1200ns0000 (0 A), 0000000 @UOOOQDC20000 @B 0O
oo.

. 000000boo0oboobooboobOo0 Bonsbooboooobooboboogon.

00000000,000000000000000,0000000000000000000
0D00000000000000000000. 00,000000000000000000
0000000000, QDC200000 output register 20 LEVELOODOOOOO0OOOO,
10kH,000000000000000000000(003.16,0000000 33, 34, 36, 37,
38).

000000000000000000000000000 3.1000.

3.64 LOUOUOUOOOO

O0000000oooooooooocecwooOo,d 2200000 dutyd 20.0%, 000 20.0 Hz,
0000 30% ,b.0Hz00 000000000 0. 0000000000 DO0OO0ODOOOOOODO
OO0 ON/OFFOOOOOOOUOOO.000O0OU0ooOoooooooo.

e JJ00ODDOOOODDOONODD Function Generator 0 0 O O input register 0 0 0 0O
ooooooo.
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0 31:0000000004.

Ps-1 >1P.E. 620 kHz
Ps-2 >1PE. 520 kHz
LaBrs-1 >20 keV 11 kHz
LaBrs-2 >20 keV 11 kHz
LaBr3-3 >20 keV 10 kHz
LaBrs-4 >20 keV 10 kHz

} coincidence (20 ns) 280 kHz

coincidence (1200 ns) 530 Hz
Any Two (20 ns) 720 Hz

e O0D0DDOOOCOCODOOOOOOUOOOOSCALER20000OOOOOOOOOOO.
SCALER 20 1 MHzOOODOOOOOOODO.

oo0oooO0O0,0000000 CAMACOOOOOO,ONOOOOFFOOOODODDO. OODO
0000000,000000000ON/OFFOO0O0OODOOO. 0OD0O0O0O0D0OOOODOOO
000 Fabry-Pérot Cavity 00000000 O0O0O0O00O00O00O. Fabry-Pérot Cavity 000000
CAMACOODODO slow-control 0 00000, 000000 CAMACOODOOOOOOOODOOO
0.200000000,0000Db00DbO00O0bDUbD 1wsOODbOODOD. slow-control O
00000 Fabry-Pérot Cavity UO DO O0OUOOOOOOO,000000000DO00D00O0O
ugboooooboooood.

3.6.5 CAMACOOOOOOOO

000000 CAMACOOOOOOOOOOOUOOODOOOO CC/NETOOO. 0000
ooobob0 LinxODODODOODOOOO0OOODOO. ODO0OO0ODOOOO0oO0O0o0bO0obOobOOn
0,00 Linx PCOOOODOOnfsOD0O0OOOOODO.

CAMACOOOOOOOOOODOOOOOOOOn.

vO0OOO0O0O0O OO0 LaBrsOOO0OOOO0O0OO, QDC-1 (CAEN, C1205)00000. OO
0000000000000000 ADCO,000300000000000. 00000
000000000 (16bit, 000000 650pC)0,511keVOyO0000O00ODODOO 8
gboobooboobooBvbOOobobDoD.

fTO00000000000000000000000O0 OO0 QDC-2 (REPIC, RPC-022) O
OO0000.00000000 12b6it, 000000 1000pCO0OO0O ADCO,00000O
gboogoboodgd.

0000000000000 LaBrs0OO0OOOOOOOO OO0 TDC(GNC-060) 0000
O.000000D002GHzO000000D000DOO0O0,000DO00O0OOO0O0O TDC
O00.00000000opooooo0ouooooDo, LaBrs0O0 3180000 G, 0O
UboobobD20000000,200ns0delayd 00000 o0ooooobooboon. O
O00DO00000ooooooooooO,®, @00 @O 1200nsdelay00O0O0OOOO
oo.
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LaBr; D000 0O0O0ODOOO0ODOOOOOOODOODOOOODOOOD ODOOOoDOooooobo,
U0 oe-PsODOO0O0O0OOODOODOOOL,DO0000D0O0DODOLODOOOODODObO. O
goboboobooboob,jgbboobooboobbooboobboobpooobo
gbo0o.0b0goboooobobobob3vyoooooooooooooonD. ooooon
uooooobobooooo,booobobooobooobbooo,obobooooog
O~00000000000D0O00. DO0000O0D0 o-PsO 203 GHz2ODOOODO p-PsO
oboob 200000000000, 10000000,00000000000000000
ubooboobo.booboobooboobbooboo,ogybbobbooboooo.
U00 LaBrsUOODODODOODOODyOODOOODODOODODOOODOODODOD
ooooo. Qbc-1oooooooooooooooobooooooooo,obboooo
OO00000D0OO0 off-lineveto0DOOODOOOODO.

livetime 000000 SCALER-1(KC3122)00O0O0OO0O0OO0OO0O. OOOOOOOO 100 MHz O
000000000000 000. LATCHOOOODOOODOOOO vetoOOOOOODO
IMHzODOOOOooOoooobooooooo,bogooobo0ooobboooboooooon
00000,000 LaBrs 000 discriminator 000000000002,

00000000000 OD0O0000000, input register 0 SCALER-2(KC3122) 00000
gbobooobooooooobo,obobobooooooo.

00000000 0000,000 CAMACODODODOOOOODOODOOOOO.
e output register 1 0000 LATCHOOOODOODOODO

e output register 2 10U 00OOO0O0OOOO0O0DOOOOOOO0ODOOOOOOOOOD0
000 (level output)

e J0IDDOODODODD CAMACOODOO ready0 00000 ONODO, output register 2 0
00000000000 (level output)

D00000000000000. D0000000000000000 visualscaler 000000000000
oooooooo.
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a3d

goboog 200004000

@ Ps-1 discri. (7)
620 kHz

@ Ps-2 discri. (8)
540 kHz

@ Ps coin. (14)
280 kHz

@ Ps coin. Gate
190 kHz

®) LaBrs-1 discri.
11 kHz

® LaBrs-3 discri.
10 kHz

@ LaBrs 2/4 coin.
700 Hz

Ps & LaBrs coin. (26)
540 Hz

\_
delay 100 nx \‘H

‘ ® Main Trigger (27) |

DAQ rate 460 Hz

QDC-1 gate (31)

TDC start veto by LATCH

@D Large gate (30)

2000 ns

\

(2 Coincidence between
Large gate &
Delayed Ps coin. (35)

delay 1200 ns \J

{3 QDC-2 gate (39)

0318 00pooboogooboooooon.



3.6.

ugbooboooobooan

(D Ps analog W V
(@ LaBrs analog \/

@ QDC-1 gate

Triggered by pileup

U 3.19: LaBrs DO 0OO0O00O0O0O0OO0O0OO0O0O0O0O0O00O00O000
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goooob.-ogogooon

00000000000, GEANTA000000O0000 -000000000000 [34][35].
gobooboobooooboooboog.

3.7.1

gbobbooogboo

gbobooboobobooobooboooobgo20000.

1.

gboboobooaobooboon.

2.yO00O00O0O0O0ODO.

gbo20000000,0b00b0o0booboobooob,bboboobobbobooobog.

goo

,jgubobobobobobobbooboobobooboboboboo.boobo

oooooooobooon.

OoboO0ooo0o0 PENELOPEOOODOOUOODOOOOODOOOOOOOODOOODOOOOD

0Dooooo [36).

oboobobobob booo,00000000b00b0b0o00,e-Ps000OD0 142080

~y0O0O

OO00D0,00000D00C00D0DO pickoff000O0DOOOO,00DO0O00DOOO. OO
U,00b00000bo0tdblmmO0do0o0. D00000O0DO0OO0O0OODOO0ODODO
ubboobooboodoboo,boobuoobuoobbuoy0obbOobbOo0oboobo
ogboooooboon.

ugb gboobooobu~yodobooon.

1.o-PsO0D0OO0O0ODO0OOODOOO2005B11keVOOOODOOODO O
2.0000000000000D000D00O0O0O 1275keVO vDO
.o-Ps000000D0OO0O,000000000D0300+~0

4. o-Ps00000000 pick-of 0O0DOO0OOO 200 511keVOODOOODO O
)

.0-Ps0203GHz00000 pPs0000,00000000000 200 511keVO
0000040

U1oo0obdg20000bo0oobbooobb,2bdgobooobboooboobog
OOo0,1275keVO ~AO0D0O0OOOOOOOOD. O3000000 1275keVO ~v0O0O
ugboobooooboooooboob,3bo0bboobobooobooooboboobobooooo
000000000000.04000050000000000000000000003.
OO20000000 1275keVOyO00O0O00OO0DOOOOODOOO,200000000O
gbooooobooooboboooboooboboo. bo,boboobooobo-00on
goboobogooog,

000,203CGHz2000000000 10mmO0000000000000,00000000000000. O
O pick-of 000000000000 ODOOOOCODO. O000O0O0O0OODODOOOOCOOOO0O0O000O0,000
ooboooooboooobobocooboooooooobo.



3.7. 000000 .-00000000 7

o typel : 2000000000 +1275keVO ~0 (4x10°0000)
e typell : 3000000000 (2x10°0000)
o typelll : 2000000000 (1x10°0000)

000.00,30000000+00000000000000 O(e)000000000
00000000000 [37).

Oo0o0O0Oooooooob0 GEANT4O0OODOOOOOOOO,

1. 000000 boob e, 000bboobo0yoboooD.
2.0000b000b000oO0bOo0bOo0obDbOoobOoobbOooD.

. Ubobooob,0bobooooboboobooboboobOo,bodbd typel
gboobooooobo.obogooog.

4. vO0O LaBr3(Ce) 0O 0OODODDOOOOOODODOO
000000000000 0DODO000O00DOO0O00,D00000 offlineCdODO.

1. LaBr3(Ce) DO O0OO0O0OODOO,00000000O0O0OO00OODOOOOODOOO

2. 00000b00O0b0O0oobo0ooboob0oboboooobo,boboboboooooobooD
gbobooboobo,oobooboboobooboooboobooooobon.

3.72 0OOOOO

0000000000000 0000000000000 LaBrg(Ce)D 00O yO0ODOOODO
oooo0oOobO.0ooo0oo0oOooOo0oOobOoOooobo0ooDoO.slltkevO 2000000
~O00,00000000000000000000 LaBrg(Ce)DOOOOOOOO,00300
0000000000000000000200000000000004 0000,0000
00000000 (032000000000000O0O0O000ODOOODODOOOOOOOO).

3.73 OUO0ODOOODOO

gboboobogbobooboobbooboooboboooobg.

gobooboobbooooobbooboobboobg

g3200boboooboobooboobboobbooboobboobbooboobbon
O0. 0000o0o0boobooooobooboooDbooo,80kevOOoooooooboOo
u.0boboooobooboobooobooboboboboobooobooooboooboob.oboo
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4.3 U0O0OOLOOOOOOOOOO

gobogbooobooboobooboobooboob.ooboob,obooboobo
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0000000 (D000 o-Ps)0000,00000000000O0O0O0O0DCDOOOODODOO
ooboooob. oobboooobooobbooboboooboboobobooobLbOooo
(pick-of U0) 000D, 00000000O000O0OO0OO0DODOOOOOOODOO.

300000000000000000O0O0O,00000000ODOODOO0OO0OO (380< E<
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460 keV) O OO OO0,
f(z) = (100@_36/7’1 + p2) e (4.3)

gooooboo.booboobb,0bb01nsddbogoog,0bobpbboobbooboo
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N
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042: 00000000000

Ngllo 283 £ 17 s7!

N3 19.3 £ 04 s

N 514 1(7) 1074(MCOD000D000OD0)
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00 1000ns0000000.000 43000, p0e /P10 o-Ps0000000. 000
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00000000000 NG, N, N2lop 000 000000,000000 back-
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00000.000042000000000
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4.4.1 Energy Cut

gboboboooooboooobo,bobooo200b0b0obooooo. oobooooboon
ooooonos24po0,30000020000000000000000,000000 511 keV
OO00O00o0o0ooOobOoOoDOon0. 000 811 keVE3e OO OODOOODOODO. ODODODO 415
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oob,0000b0o3oubobobooboooboobooobon, 12 keVOy0OOODOO
OO0OoDbOo0oDOooOoboOo0oO0. 200000 back-to-back OO ODOODOOOOOO. ODOO,
back-to-back DO D OO0 LaBrs OO OOOOOOOOOOOO.

3.7300000000,000000000000000000 Fabry-Pérot Cavity 0 00O
oboobogo. bobobooobo41e0b0obooooob. DOobDOoobOobOobOobDOoooO
0000000, D00 Fabry-Pérot Cavity 0O OOODO. O0ODOOODOOOOCODOO
oob00,000000D000 LaBrs0OO L1000, back-to-back 00000000 OOOOOO
Oo0D0O0 L20L3020000.00000000C000O0O0O0OOOOO0ODO, 511 keV+3cU
ooobobogoob. L1 w3ogbogoootboobobooo41roob. bobooooooO
gbobobobobooboooooooooo.

ugbooooboobobooooooboobooboboobobooboboooobooobo. baoo
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4.4.2 Timing Window

Timing Window U O OO, 0000000000 OO0O0OO0ODOOODO. 0413000000,
gbobgboooooobobobgboboonsbobgbooooooon,oobn
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0 4.16: back-to-back DO O OODOODO. OO0 LaBr3 OO OO OO, back-to-backO OO OO0
LaBrs O 2000.

obobobobooboobogoboobouooob 418000, bobgoooooooooooboon
0,100ns00000000000O0O0O000O0DOOOODOO0OOOO0O0O. 00 Timing Window U
000000, 0-PsO0 p-PsO000000O0DOO0OOOOOS%OO000, 000000000
ooodooboooob.0bobo0obou0obbo0obbo0bUulbO Timing Windowd D OO OO
gbooboobo.

Timing Window OO OO QO O0QO0O

100 ns000000000000DO0O0OD00O0O, LaBrs 000000000 DO0OODOODLOOODO
o00O0d0O0. 0000 3180 @O ThCOUOUDODOOOUODOOOO,D00000000 LaBrs
goooooooooooTbCObOOOOOOOOO0UO0OOOOUOOOOOOOOOoO. oo
O,00000TDCOOODOOO @UO, @O Main Trigger 0000000 O0O0O TDCO fast
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443 LaBr; 0000000000000 0ODOOOO0OO0O (PsOnTime)O0O0OO
god

PsOnTime OO OOO0O0O,00 THROOOODOOOOOOOODOOOOO,0000000
oboobo. 00 THROOOOOOOOOOOOO.

00000000000 0DO00DOOO0DOO0OD0OOn PsOnTimeOOOO THROOODODO
gbo,b0boooooboobobobooboob.0obooooooboobobobooboooobo
OO00O00D00,00000 Timing Window 100-320ns000, 0000000000000
O.00000000000000 RpyewyUOOOOOOOoooOoOO.

Rpﬂeup =T, X Rp X Ry X Ry (4.10)
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oooboboooo419000. 00bU0b0boboboooooboOoobog, Timing Window U
goboboooboboobooboboboobobobooobobooboobo. obooboo
OO0O00O0ODOoO0O0OO0OoON,O0OFFO0OD. OO00O00O0DCOOO00DO Timing Window O OO
gobooobooooobg.

gboo4190,0000000000000000000000000.

0000000000000 000000000000000000 280kHz00000,000 1200ns 000
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O 4.3: PsOnTime 0 THR
THR[A.U.] pileup rate [Hz]

0.7 21.0
0.6 22.7
0.5 24.3
0.4 25.8
0.3 27.1
0.2 28.6
0.1 30.7
0.08 31.5
0.05 33.7

0000 PsOnTime OO0 O0O0O0OD0OCOO0OODCOOOOO. OOOO0 ADCOOOODOO
U0, LaBrs 000000000, 0D0000DO0OOOODOO0OODOOOODOOODODODO
gboobobobobobobo.
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gooooooobob44b0000b00b0obO0ob0obDobobObobO,DOoD0bOD
gbbobboboboobobob.bob,o0buoobooboboboobooboboobobooboo
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100 LaBrs D0 OD0OO0DOODO,0D00D00000D000DOO0O0DOO0OOODOO0ODOOD0
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goboobooobooobo,oooboooobooobooobobooo,0obboob -0ba
gboboboobobooooooo.
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Energy Cut 00 00D00OOD0OOCOODOO 421 000. Backto-backODOODOOODOODO
LaBrs U000 511 keVE3o DO OO DOOOOOODOOOO, 100 LaBrs OO OOOOOODODO
OO00O0O00DO0O0O0OO00. 00000000 s511keVOO 30000000 Energy CutO O
googd.

OO0 Energy Cut 000,000000000000000103%000. 000000000
oooooooobooboobooonD, e-PsOO0DbO0OO0ODOODDOO. O420000,
M0keVOOOOOOOODOODOOOODOOODODOODOD.
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Timing Window

0 4.220 Timing Window 150 ns 00 320 ns DO 000000000 ODOODOOODODOO
OO00. back-to-back UODODOUODO LaBrs UOOOO0D0DOO0DO0ODOOO 511 keVE3o O O OO
O0,LaBr; 000000000 0DOOCOO0,0000000000000D000C. Energy CutU
0000 Timing Window O 0O000,0000000000 039%00000000000.

Timing Window DO 0000, 430000000000 0000000000DO00O00OODO
gogboboooboobooobbdoo. oobboooboboooboboooboboo 30boad
0000000000, pickoff010,000000000. 0000370 000000000O
gooooobobobooooooobo.oboo,boboooooboboboboboooog
gobooooboooood.

goooo3r4b000boooooogonbo92-0670000. D00DO0ODOO,D00D0OD
gbobobobobobobobobobobo.

1.300000000000000 : 2-0.75- Stw

2. pick-off 0 O :(BDDDDDDDDDDDDDD)-M

Fo—ps

3.000000 : Pag - Wrw

000200000000000002=0.30,0.750000000000 0o-PsO0O000O, Stw
000000 Timing Window 00000000, Timing Window O ¢t100 200000

Stw = e Tl _ g7 TH2 (4.11)

0000,000000 0 pick-of 0000000 -Ps0000000,T = ¢ (14 Hpiskett) pg!
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goo. oo Fgl‘f‘f:o.oam o-Ps000000 pick-of 10000000, P OOOOO0O
oooooooogn, Wrew O Timing Window O O 320 — 150 ns O 0O O .

gbobgooooooboobobobooob 4220000,000000000000D0ODOO
O0DO0OO0O0O0O0OD. ODO0O0D PsOnTime Ct 0O0OOOOOOOOOOOOCOOOOO. O
000,0000000000000000000ODOOOUDODO 20%0000000000
g.gbogbboooboobooobuooboooboobooooboaoboo.

ooo,bbooo0oobbubooo0ogo,bbo000 -ogoobboo0o0oggg. Timing
Window 800 ns 00 970 ns 0 o-Ps 000000000, 0000000DO0OO0DOO0OOODOO
o.000ob0gboobooooobobbobobogobo42300b. 00, 000000000000
000000000000 1%000000000000000000. 000000, 511 keV
0000U0o0oOoUooooD %000, 0000000000000 0ULO0DDOoUOOo
0000000. 00000000000 4220000 20%000000000. 000000
O0DO000O00000,00 PsONTimeOOOODOODOOODOODOOODOODDOODOO
gbobobobo,obobobobobobobobobobob.
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