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Q special pol rized target: 

nuclei in the scintillatinq w 

detector itself 

coincident in sitiidetection o f  low energy recoil 
protons in the target itself 

suppress background scattering by TOF 

many new possibilities for the measurement o f  spin- 
dependent observables in nuclear and particle physics 
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components sf  d system registrat ion 

Polarized Solid 
Target 

I 

=r 

I I  
I I  
I I  
I I  
I I  

I 
micro wave 

magnet 
system 

I 
target 
material 

H = 2.5 T 
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transparent vinyl-aromat ic polymer with 
transparent luminescent additives 

vinyl 

vinyl-aroma fic 

addi jives 

H H  
-c-c- 

I 
X 

H H  
-c-c- 0 

2,5 -d i p heny I oxazo I e 

n 

n 

PVT 

1,4-d i -( 2 -( 5 - p heny I oxazo I i I)) 
benzene (POPOP) 
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requires doping 
2,2,6,6-methyl-piperidine-l-oxyl 
(TEMPO free radical) 
conc. N 0.5 w t  % 

introduce TEMPO by solution 

dissolve scintillator in toluene 
add the free radical 
let the toluene evaporate at  RT 

II) scintillating 40 pm thick 4; I f. ms 

bubble free and transparent 
homogeneous TEMPO distribution 
high proton polarization P = 80 % 
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How t o  produce blocks of 
polarizable scinfillafor ? 

1-4 h at 1000C - 130 OC 

+b scintillating 5 x 18 x 18 mm blocks 

Paul Scherrer lnstitut 5232 Villigen PSI, Switzerland B, van den Brandt SPIN 2002, Brookhaven, 9-14 September 2002 



based scintillator + TEMPO Z.1019 Spinskc 

polarization from 0 Yo + 60 % in 
-80 Yo + 80 Yo in 

1000 
Relaxation a t  100 mK 

n 

100 
SI 

2 3 4 5 6  1 0.4 0.5 0.6 0.7 0.8 0.9 

85 min 
7 hours 

8. van den Brandt, €.I. Bunyatova, 
P. Hautle, J.A. Konter. 5. Mango, 
Polarized Scintillator targe ts, 
Nucl. Instr. Meth. A446 (2000) 592-599 

Concentration ~~~~spins /cc . ]  
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8000 ' I I I I I I I I I 

6000 

m 

$ 4000 
3 

2000 

E-C elastic 

0 

E/,ss spectra taken with 

polarized target 

I c n c  - -A -&A:..- Lcra uriu U C I I V ~  

-20 -10 0 10 20 

uppercurve . raw LEPS inforrnal-ion 
middle curve : coincident signal in target 
lower curve : minimum energy deposition 

in target required 
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PS-based scintillator 5 x 18 x 18 mm 

30 %o scintillation eff icency 
deuterated scintillator with pd= 25 % 

dilution refrigerator with bui/.P-in 
lightguide 
lowest temperature 63 mK 

Experiments realized at PSI 

6 month : np - scattering 
3 month : np - scattering 

is this the end 
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p ro'g ress 
the specific experimental restrictions and possibilities 
revisited 

the scintillator 

base materials + solvents 
radicals 
production process 

scintitkrtion dk propertks 

other possible experiments 

shapes 
0 mechanical properties 

13) PT & Cryostat design 
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TEMPO 

2,2,6,6 - tetxame thyl- 
piperidine- 1 -oxy1 
(TEMPO) 
C9Hl,N0 M=156 

TEMPQ derivatives 

absorbs scintillation I ight 

shifts emmission spectrum 

425 nm t o  > 500 nm 

2,2,6,6-tetramethyl- 
4 acetooxypiperidine- 1 -oxy1 
(aceto-TEMPO) 
CllH20NO3 M=214 

2,2,6,6- tetramethyl-4-acryl- 
amidopiperidine- 1 -oxy1 
(TEMAAPO) 
Cl2H21N202 M=225 
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heat 
exchanger 

. .- mixing 
chamber 

..-. . 

etartz transitis 
--- 4He fill line -+,, 

+%P.,,-.., . 
+-.e-/-.,.. 
+-#-*-w.- +--.,,-.&.?. 
*w--,., .. 

Paul Scherrer lnstitut 5232 Villigen PSI, Switzerland B, van den Brandt SPIN 2002, Brookhaven, 9-14 September 2002 

2 foils 



S
 

0
 

v
) 
3
 

+= 
e- v

)* 

E 
v
) 

Q
) 

t
 

t
 

Q
) 

Q
 

0
- 

L
 

0
 
t
 

u
 
3
 

U
 

0
 
t
 
a
 

Q
) 

>
 
t
 

tf 
S
 

t
 

Q
) 
t
 

0
-
 

0
- 

v
) 

Q
) 

>
 

t
 

tf 
>

 

e- 

tl 
Q

) 

4- QE 
cr, 

t
 
8 

0
 
t
 
a
 

0
-
 t
 

Q
) 
U
 

S
 

0
 

0
- 

0
 

Q
 

I- 
* 0

 
Q

 

a- $1. 
Lr 
(ts 
F

f) 

9
Y

 
L
 

Q
) 
t
 
t
 

Q
) 

v
) 

Q
) 

>
 

0
-
 

t
 

.Ai 
UJ 
I- 

tf 
>

 
e- t
 

Q
) 
U
 

U
 

Q
) 
t
 

tf 
L
 

Q
) 
t
 
3
 

Q
) 
U
 

0
 

Q
 

E =
t 



U
 

0
 

Q
 -- u

 
0

0
 n

L
 


