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Basellaroup ENMCI@IPANDA, PreAmp 8k,

Low Noise/Low Power (LNP) preamplifier for APD and VPTT
W. Erni, M. Steinacher, |. Keshelashvili, B. Krusche

Material: PbWO4 -22 X0

Crystal size: 2 cm x 2 cm x 20 cm

Energy resolution: 1.54% / VE/[GeV]+0.3%
Number of crystals: 15552

Forward EMC: 3600 — Basel LNP

Per crystal 2xAPD or VPTT

Cooled down to -25 °C
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Introduction
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1) Coherent

3) Incoherent
(XS small)

2) Break-Up
(main BG)
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Istor

1985: Bhalerao & Liu: coupled-channel analysis experiments:
attractive s-wave n-A ; T=induced for A=12 th E Id beh .
scatt. lengths: Re: 0.27-0.28 fm Im: 0.19-0.22 fm: resnold benavior

of n-production

1986: Liu & Haider:
suggestion of n-nucleus bound states for A>10

LA I L L
'pd—>3Hen
073H6—>3Hen

experiments: inconclusive evidence:
Chrien et al. (1988): " +"°O—p+ n'0O

Johnson et al. (1993): " +"®*0—1 + n'®Ne
Sokol et al. (99): y +">C—p(n)+ n"B(C)—1r+n+X

%
s
@

1993 - 2002: analysis of new
N-production data from the proton:

larger nN-scattering lengths

1991 - 2002: T. Ueda, C. Wilkin,
S.A. Rakityanski and others: 1 e b b e
suggestions of bound 0 0.5 1 1.5
°H-, °H-, °*He-, “He-n states p_n[fm'1]
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. Whyiis theg-meson casespesial?

« N-photoproduction dominated by excitation of S_ (1535)
Y(E1) + N - S1; - N+ 17 —s spin-flip transition

J.: -1 +1/2 -1/2 172 0

« Expectation for light nuclei:

1) “He: J=0, I=0, isoscalar, non spin-flip — very small signal
(not seen, only upper bounds, V. Hejny et al.)

I1) 2H: J=1, I=0, isoscalar, spin-flip — small signal
(seen, almost in agreement with expectations)

lll) 2He: J=1/2, 1=1/2, isovector, spin-flip — ‘large’ signal
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ARSI - Bheteproduction ofilli—mEesic e

Photoproduction of eta-mesic *He
M. Pfeiffer at al. Phys. Rev. Lett. 92 (2004) 252001
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. ANKE - Excitation function:dp=—I1e
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Experiment
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Crystal Ball
Experiment
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PID 24 Pl.Sci. VETO 384 Pl.Sci.
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. Cn/stal Ball detecior ait SPEAR

3

SPEAR began 1972
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Analysis
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Data Analysis

‘\\\

FWHM = 550 ps

TG Dt i

-200 450 A0 50 0 [511 100 150 200
L ]

tl'wr -

4 ..
PID Scintillators
a i
My, = \/zET.E,,Eu —cosp) 25t
* |
lzmillnlllllllll”III“III”III“III”IIIIIII”“III”_ ’;.: 2;
-] : St
B _ . ] o 1.5_—
Lol M,=134.8 MeV E ER:
B ] w1
R M,=5473 MeV ] os - .
8 r ] r
g GO0 — 00 50 100 150 200 250 300 350 400
E C ] Eq, I CB (MeV)
2001 ]
B ] - N
200F -
B ] do (E ﬂ} vafrrr(E’er)
(1] T ’ =
0 100 200 300 400 500 600 700 800 900 1000 darT €event(Ev, 0) - TBR - Ntarget * Nocater (Eq) - €4(E4) - ©

Invariant Mass [MeV]

University of Basel I.Keshelashvili FAIRNESS'13 [ 20]



Results

y+3He - 3He+r]
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. (Coherent

Pheloproduction off °He

ME coherent n off *He - 2y (left) and 316y (right)

N—2y nN—2y

407

| 604 MeV| 4ot

20}

0las

N—6y

638 MeV/

60
40f
205
05—

604 MeV| | 5of

N—6y

counts/4 MeV

40F
znjl

638 MeV

40 20 0 20 40 2[]' [I 2[1 40 20 0 20 40 40 -20 0 20 40
AE[MeV] AE[MeV]
University of Basel I.Keshelashvili FAIRNESS'13 [ 23]



Coeherent 1] pheiopreduction ofii*lie
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Shevchenko et al. 3N system in a microscopic few-body description.
Strong dependence on the elastic nN rescattering. Strong threshold effects,

bad reproduction above the breakup threshold
Fix et al. *He and *H in PWIA, in a distorted-wave impulse approximation (DWIA) using

optical potential. Strong FSI effects. Underestimates XS.
Tiator et al. model was based on the PWIA. Strongly underestimates measured XS

and does not reproduce the energy dependence.
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‘phoieproductioniofi*HE

40

(Red) n - 2y decay (Blue) n - 6y decay  600.0 - 608.4 | 608.4 - 616.9
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The behavior of the angular distributions of the PWIA is
dominated by the nuclear form factor, which is
responsible for the strong forward peaking.
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Solid (dashed) curves: PWIA with realistic (isotropic)
angular distribution for yn - nn
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. Rhioteproduction of = mesicihie

simulation of opening angle behavior for
quasi-free 1P production and n-mesic state

& & - -

Counts [a.u.]

eta-mesic kinematic

150

nucleon resonances produce opening angle dependent structures in excitation

functions

subtraction of excitation functions for different opening angles can produce

artificial structures almost everywhere

basically no hope to isolate tiny structure from n-mesic state in this

complicated landscape!
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Pheiepoduction eiigi—mesIic He
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SUmmanry/.|

y+3He  3He+n

x Strong threshold enhancement and shape of angular
distributions confirmed

x Evidence for very strong FSI effects

x Alternative decay channel °-p back-to back suffers from
complicated background structure, signal not confirmed
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Coherent N -photoproduction off

Li nuclei

(Ph.D. work of Yasser Maghrbi)
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- photepreduction offi 4L
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Coherentin: photepreduction o4t
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Coherentin: photepreduction o4t
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Coherent n' -photoproduction off

LD and 3He nuclei

(Ph.D. work of Roman Trojer)

University of Basel I.Keshelashvili FAIRNESS'13 [ 34]



= photopreduction offiltBD

500

100f

1400
1200
1000
800
600
400
200

y+d - X+n' - X+ (yy) TO(yy) (YY)

400f
300f

200f

¢ +

E, 1150-1200 [MeV]

e “

.

..I....I....I..ﬂ
900 1000 1100

%

}

E, 1300-1350 [MeV]

900 1000 110

500

200F

100

1400
1200
1000
800}
600f
400
200

400F

300F

E, 1200-1250 [MeV]

e ernt,,

900 1000 1100

E, 1350-1400 [MeV]

900

5001

100

1400
1200f
1000F
800
600f
s00f
200f

400f
300F

200f

E, 1250-1300 [MeV]

900 1000 1100

900 1000 1100

University of Basel

[.Keshelashvili

FAIRNESS'13 [ 35]




Coherent n-iphciopreduction ol liD
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= phoeiopreoduction ofii’lHe

y+He - X+n' - X+n(yy) (yy) (YY)
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Ceherent - photepreduction eiiHe
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SUmmany/li

x Similarities between *He and ’Li cross section shows strong
threshold enhancement

x 'Li decay channel °-p back-to-back suffers from complicated
background structure, signal not confirmed

x N' show also very rapid rise of the total cross section
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X We have accepted proposal by the PAC

A2-16/09 Coherent production of 77 pairs off 2He

Spokespersons I.Jaegle, [.Keshelashvili, B.Krusche (Basel)
Beam 1558MeV, circularly polarized

Target liquid ‘He
Beam Time 700h
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= pholopreduction eliideutenen
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= pheiepreduclion oliideuteron

Preliminary results: Ph.D. Work of A. Kaser
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- - photepreductioniofftdeuteron

 allows to investigate sequential decays
» N works as isospin filter: Due to isospin conservation, only higher

energetic N{AD resonances can can decay into a NNH{AD intermediate

state
. (1700) N(I=172) A(1=372) |
F (1680) B D,5(1700)
D,.(1675) | — / /
S..(1650) | S,,(1620)

| sfesbb e me e Pyy(1600)
S,,(1535) | ’
D,4(1520) :

|

nmw
YV P4,(1232)

Notation:

A A 4 VA A"
TU P TU
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= pheiepreduclion oliideuteron
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