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S
um

m
ary 

O
ur goal is to characterize real-sized plastic tiles as planned for the FC

C
 H

C
A

L 
 • 

M
easure of the light yield and uniform

ity 
• 

U
se realistic readout:  

• 
W

avelength shifting optical fibre of appropriate length 
• 

R
eadout by P

M
T – no S

iP
M

 available at the m
om

ent 
 O

utline: 
 • 

C
utting tiles to realistic sizes 

• 
E

xperim
ental setup 

• 
Light yield m

easurem
ents 



S
cintillating Tiles 

U
sed one #7 tile from

 A
TLA

S
 TileC

al pre-
production to obtain: 
 • 

O
ne half-tile from

 layer 1 
• 

O
ne tile from

 layer 1 
• 

O
ne half-tile from

 layer 10 

ATLA
S

 
Tile #7 



S
cintillating Tiles 

U
sed one #7 tile from

 A
TLA

S
 TileC

al 
pre-production to obtain: 
 • 

O
ne half-tile from

 layer 1 
• 

O
ne tile from

 layer 1 
• 

O
ne half-tile from

 layer 10 
 Tiles w

rapped in TY
V

E
K

 to increase 
uniform

ity 



E
xperim

ental S
etup  

• 
S

ource m
ounted on a X

-Y
 arm

 
• 

90S
r/ 90Y

 β
- source 

• 
E

m
ax  = 546 keV

 / 2.283 M
eV

, A
 ≈ 0.5 m

C
i 

• 
O

ptical readout: w
avelength-shifting fibre  

• 
R

eadout: photom
ultiplier in current m

ode 
• 

Light yield is w
ith respect to reference plastic 

scintillator tile 

1. 
P

hotom
ultiplier tube 

2. 
W

LS
 fibre reading reference tile 

3. 
W

LS
 fibre reading test tile 

4. 
R

eference scintillating tile 
5. 

Test scintillating tile 



R
esults so far 

R
esponse uniform

ity of tile #10 (note relative yield) 
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R
esults so far 

R
eproducibility of results tested w

ith of tile #10  
• 

A
round 2%

 except for changing/unstable conditions (around 5%
 for cold H

V
 source) 
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R
esults so far 

R
esponse uniform

ity of tile #10 (note relative yield) 
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Tiles read by 2.3 m
 W

LS
 fibre 

Tiles w
rapped in TY

V
E

K
 

W
LS

 fibre contact-coupled to tile 
H

eld in place by TY
V

E
K

 envelope 
E

ach point corresponds to 30 
current m

easurem
ents  

E
rror bar is standard deviation 
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urves in figure: 

1. 
N

earer to P
M

T 
2. 

M
iddle 

3. 
Far end 
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R
esponse uniform

ity of tile #1 (note relative yield) 
 R

esponse = 100 x (Signal – N
oise) / R

eference 
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Tiles read by 1 m
 W

LS
 fibre 

Tiles w
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W
LS

 fibre contact-coupled to tile 
H

eld in place by TY
V

E
K

 envelope 
E

ach point corresponds to 30 
current m

easurem
ents  

E
rror bar is standard deviation 

  

R
esults so far 

R
esponse uniform

ity of tile #10 (note relative yield) 
 R

esponse = 100 x (Signal – N
oise) / R

eference 
 

X
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First m
easurem

ents done but m
any still m

issing: 
• 

M
easure tile #10 w

ith shorter fibre 
• 

C
om

paring uniform
ity w

ith/w
ithout TY

V
E

K
 

• 
C

om
paring w

ith know
n TileC

al tile – to norm
alize 

response 
• 

Ideally get hold of S
iP

M
 to repeat m

easurem
ents 
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Telha tipo 7 de ATLA
S

 TileC
al 

H
ipótese B

 (Telha #2): obter um
 trapézio 

com
 altura de 100 m

m
 de altura e bases 

de 144 e 138 m
m

, m
ais um

 m
eio trapézio 

cortado pelo eixo de sim
etria 
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C
orte e polim

ento 
Telha tipo 7 de ATLA

S
 TileC

al 
H

ipótese B
 (Telha #3): obter m

eio trapézio 
com

 altura de 250 m
m

 e bases de 226/2 = 
113 m

m
 e 214/2 = 107 m

m
, cortado pelo 

eixo de sim
etria 



6 – high-voltage source 
7 – digital m

ultim
eter to read P

M
T current 

8 radioactive source on X
-Y

 arm
 

E
xperim

ental setup 



Test using A
TLA

S
 #7 tile 


