
CHIMERA AT GSI ????

A. Pagano*

INFN Sezione di Catania 
Dipartimento di Fisica e di Astronomia, Università di Catania

EXL/R3B meeting
Milano-3:6 October 2006

* For the   CHIMERA collaboration 



Outlook:

-Introduction :PRESENT STATUS

(Physics Case, Few about the detector, Selected 
Example of Physical analysis)

-Basic Idea LAND-CHIMERA (FUTURE )

-Time schedule (proposed)



(FERMI ENERGY)
-Phase Transition - Multifragmentation

-Dynamical Instability

- EOS (es: A4) (LOW DENSITY REGION)

In a next future, Beams having N/Z far from stability (RIB) will be 
abundantly available

This opportunity will allow to study important physics that is 
strongly dependent on the isospin degree of freedom(*)

(*) - Isospin Physics in Heavy Ion Collisions at Intermediate Energies, Ed. by Bao An Li and W. Udo  
Schröder, ISBN 1-56072-888-4, Nova Science Publ. Inc., New York (2001)
- P.Chomaz, C.R. Physique 4(2003)

(**) Proc. Of the IWM2005, Conf . Proc. SIF, Proc. Of the IWM2005, Conf . Proc. SIF, VolVol 91, 200691, 2006 Catania 28 nov.1 
Dic, 2005 
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The CHIMERA detector at LNS in Catania 

2003 CHIMERA-1192 Si-CsI(Tl) telescopes
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UNIQUE DEVICE FOR:

• Granularity (1192 mod.) 

• Threshold  ( ∼ 250 A.KeV for H.I.)

• Efficiency    ( ~ 95% )
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2003 CHIMERA-1192 Si-CsI(Tl) telescopes
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Tandem Experiment
AT –LNS-CATANIA

2000 Reaction chamber
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112,124Sn+58,64Ni

E(124Sn)=35A.MeV
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Exsemple I: <N/Z>  : Characterizarion of isotopic ratio for light  IMF 
for both dynamical( t < 100fm) and sequential decay  (t>>1000fm)
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Constraints for Transport model calculations!!!!!

1   40 fm/c

2   80 fm/c

3  120 fm/c
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Strong alignement
with the separation
direction of the two
primary fragments:
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Example II

GET INFORMATION ABOUT THE 
SYMMETRY ENERGY OF EOS AT 
LOW DENSITY
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Example III: Isoscaling



The signal shape of Si depends on e-/h+ collection 

-shape and strength of F(x)
-range -> A Z E
-entrance side

Pulse shape discrimination on Si 
Hardware measurement of Rise Time

Digitalization of the signal

Feff. (x)

x          d

V>Vd

V=Vd
Front side

Rear side

A,Z,E
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e-

e-
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RECENTLY (2005-2007) CHARGE IDENTIFICATION HAS BEEN EXTENDED TO 

PARTICLE STOPPED IN SILICON DETECTOR:



Silicon detecor CHIMERA 
300mu (FRONT SIDE)



Energy threshold for particle identification 

Front injection Int = 20 ns  Diff = 50 ns

Rear injection Int = 20 ns  Diff = 100 ns

Front and rear shows similar energy thresholds in PSD

IEEE Trans. Nucl. Sci. 52 (2005) 1624

3.323.707
3.233.758

3.753.756

Delay 90%=60 
ns

Delay 90%=20 
ns

Threshold (MeV/A)
Atomic Number

3.263.497
3.413.518

3.663.446

Delay 90%=147 
ns

Delay 90%=125 
ns

Threshold (MeV/A)
Atomic Number



CHIMERACHIMERA--LAND COINCIDENCE Exp. (…..A.LAND COINCIDENCE Exp. (…..A.PaganoPagano -- W.W.TrautmannTrautmann,…..):,…..):

Reactions: Au, Sn, Al, +X @ 0.4÷2.0 GeV/A flow measurements np (LAND) and 
charged fragments (CHIMERA): to obtain information about Esym of EOS at high 
density (ρ>1.5). 

30°
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ND

6°

∼1m
∼6m

PLF(Z)→b

n,p(v)→FLOW

Bao-An Li, PRL 88,192701, (2002)



-Preliminary proposal already submitted to CSNIII-INFN (2006 September )

-we have some money to perform simple tests at GSI(2006/2007) 

-proposed time schedule: 

2006-Dec.                           2007 -Dec                              2008-Dec  

Testing

LNS (50 A.MeV)

GSI  (>200 A.MeV)

Dis.-Mount.+Acq. Experiment



1,60,00428004280040010747Ag

1,90,0036000360004009040Zr

2,10,0033600336004008436Kr

2,30,0027600276004006931Ga

2,40,0023200232004005828Ni

2,90,0020800208004005224Cr

3,20,0016000160004004020Ca

4,30,0012400124004003115P

6,40,00800080004002010Ne

7,90,0064006400400168O

>1059,070840924800400126C

>10180,9198924114400400115B

>10237,821401460360040094Be

>10314,11256344160040042He

Range
(cm) 
srim

Eres/A after 
CsI (MeV)

eloise

Eres after CsI
(MeV) eloise

ELOST in 10cm-
CsI (MeV)

eloise

EINC
(MeV)EINC/A (MeV)AZIONE

10 cm di 
CsI



arrestati nel CsI

5,90,00107000107000100010747Ag

6,90,00900009000010009040Zr

7,90,00840008400010008436Kr

8,90,00690006900010006931Ga

9,20,00580005800010005828Ni

>10197,410262417385200010005224Cr

>10308,412336276644000010004020Ca

>10528,216374146263100010003115P

>10684,31368663142000010002010Ne

>10749,9119984002160001000168O

>10814,097682232120001000126C

>10859,894581542110001000115B

>10890,780179839000100094Be

>10938,937552454000100042He

Range
(cm) 
srim

Eres/A after 
CsI (MeV)

eloise

Eres after CsI
(MeV) eloise

ELOST in 10cm-
CsI (MeV) eloise

EINC
(MeV)EINC/A (MeV)AZIONE

E=1 GeV/A



>10784,283907130093214000200010747Ag

>10962,8866509335018000020009040Zr

>101104,6927907521016800020008436Kr

>101193,8823735562713800020006931Ga

>101218,0706444535611600020005828Ni

>101361,1707793322110400020005224Cr

>101423,856952230488000020004020Ca

>101582,649060129406200020003115P

>101712,73425557454000020002010Ne

>101770,3283243676320002000168O

>101827,7219332067240002000126C

>101869,5205641436220002000115B

>101897,91708191918000200094Be

>101942,677702308000200042He

Range
(cm) 
srim

Eres/A after 
CsI (MeV)

eloise

Eres after CsI
(MeV) eloise

ELOST in 10cm-
CsI (MeV)

eloise

EINC
(MeV)EINC/A (MeV)AZIONE

E=2 GeV/A



Layout Elettronica

Modulo di
PSD(E,TOF1,TOF2)

R.Bassini, C.Boiano, 
A.Pagano, et al. IEEE 2006 
work in progress



A =16

A =12

Z = 10

Ne+Al 20 MeV/A

∆E-TOF plot

∆E-E plot
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