Cemunap OPBO, 21 okts10ps 2014 -

IxcnepumenThl Crystal Barrel u BGO-OD (bonn, I'epmanus):
pe3yJbTaThbl M MEePCHEeKTHBBI

«baproHHasl CIEKTPOCKONUA U (PUUKA C |-ME30HAMM.»
bonn, CB-ELSA
bonn, BGO-OD

D. Novinsky (PNPI), 21.10.2014



» Yckoputens ELSA

» Kommabopamuu CB-ELSA, BGO-OD

»Llenu u 3ama9n SKCIIEPUMEHTOB

» CB-ESLA: ocnoBusbic myonmukamuu (2012-2014)

» MoaepHu3anus yCTaHOBKHU
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ELectron Stretcher Accelerator (ELSA)

,,Elektronen Stretcher Anlage
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ELectron Stretcher Accelerator (ELSA)
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Collaboration CB-ELSA

“*Hauao padoT no noaroToBke ’KkcnepumenTta - 1998
“*3anmyck ycranoBku 1999-2000

H, liquifier Crystal Barrel
radiator dipole magnet basiit scifi detect
dum target
P\ .
e beam / Y b7am = E ' |
\ SEE
quadrupole \
L L l
H 6,6 m |

»Coopxka nerexropa Crystal Barrel

» KomMyHuKkanuu

»PeMOHT M HCIbITAHHE BepXHeii (U3 IBYX) MPOI. KaMepPhl
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Collaboration CB-ELSA

‘*Moaepuu3amus ycranoBku — 2000-2001
“*3anyck yctaHoBKH, Ha0op nanHbix 2001-2004
TOF v veio

. Scifl detector
targei Crystal

: _I Bairrel

H, liguifies
radhator  dipole magnei  beam
dumg!

¢ beam y beam

quadrupole

0,6 m

» JIn3aiiH ¥ MPOU3BOACTBO JAeTEKTOPAa MeUYeHHBbIX TAMMAa-KBaHTOB SCiFi ¢ BLICOKHM
UMITYJbCHBIM pa3pemienueM (480 CHMHTHILIIITOPOB)

»IIpou3BoACTBO U HACTPOIiKa MPOrpaMMHOYNIPaBJsieMbIX 16-KaHAJIbHBIX
AMCKPUMHUHATOPOB ¢ MUHMMAJIbHBIM MOPOroM ~ 5-7 mB

»YdacTue B Ha0ope TaHHBIX
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Collaboration CB-ELSA

*Monepuu3auusi u nepenoc ycranosku — 2004-2005

“*3anmyck ycTaHOBKH, Ha0op AaHHbIX 2005-s14B. 2014

0,5-3,5 GeV

ELSA beam

ws
CB-ELSA \

7 . ®
< ® \

1 - Radiator N2 \

\( ’ ) o
2 - Tagger p \ 30°-156
3 - Pol. Targeﬁ 11,2°-27 5° m
4 - Crystal Ba 1,6°-10,4°
5 - Forward Dét. oc

6 — CO, — Cherenkov Det.
7 - MiniTAPS

8 — Photon Beam Monitor

> JIn3aiiH M1 MPOU3BOACTBO CIEKTPOMeTpa 1Jisi nepenHeid moaychepnr Forward Plug
Ha ocHoBe KpucTaioB SCI(TI) m @Y (90 kpucranioB), veto-counters

» Jln3aiiH M MPOU3BOACTBO MPOTOTUIIA KAJOPUMETPA € UCMOJIb30BAHNEM
CUJIMKOHOBBIX oToymMHOkuTeeii SIPM (9 kpucTaion)

»3akynka u npoBepka 16 kanaabupix @YY Hamamatsu 6568

»Yuactue B Ha0ope JaHHBIX
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Collaboration CB-ELSA

CyIIeCTBEHHBIN dTall MOJICPHU3AIINN SKCIIEPUMEHTAIbHOM YCTAaHOBKH —
pa3paboTKa IBYX JOTOJHUTEIBHBIX (POPBAPIHBIX ACTCKTOPOB, TIO3BOJISTFOIINX
PETUCTPUPOBATH (POTOHBI U 3aPSIKEHHBIC YACTHUIIBI, BBUICTAIOIIUE 110 MAJIBIMU
yrjaMu — BIUIOTh A0 £1°,

Opnun u3 Hux (mmenyembrii Forward Plug) cocrout u3 90 kpuctamtos CsI(TI).

- The 30° Forward-Calorimeter

90 Csl(Tl) crystals ( ¢ : 27.5°-11.2°
AO:6° Ag¢:12°
PMT readout

« 12-Bit dual range ADC
1 MeV - 250 MeV / 2 GeV

Wy,

= free running clusterfinder
(SRAM lookup-table)
1st level trigger (<70 ns)

= MultiHit TDC

= photon time resolution 1.7 ns
(FWHM)
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Collaboration CB-ELSA

> DuHaHCcOBoOe 00ecreyeHne — COBMECTHBIN POCCHIICKO-TePMAHCKUA HAYYHbIH
rpant (PO@PU-DFG), 2000-2009 rr.

“*Bcero 0b1J10 moJIiyueHo 3 TpexJeTHUX rpanta, 108 yesoBeko-MecsineB +
KPaTKOCPOYHbIe KOHTPAKTHI (~ 20 ye10BeK0-MecseB)

‘*¥YyacTHe B NOATOTOBKeE K IKCIIEPHUMEHTAM
“*Yuactue B cMeHax (Ha0op JaHHBIX) — Bcero ~250%8=2000 uacon (1500%8*2)
“*00padoTKa JTaHHBIX (YP—NP)

“*OdopmiieHre HOBOT0 IPAaHTA OBLJI0 MPHOCTAHOBJIEHO M3-32 H3MEHEHH I
yciaoBuiit DFG

*OdopMieHre HOBOIO I'PAaHTa ObLIO IPHOCTAHOBJIEHO M3-32 H3MEHEeHH I
yciaoBui ero npeaocrasiaenus (DFG)

D. Novinsky (PNPI), 21.10.2014



» [Ipobnaema HEeIOCTAIOIINX PE30HAHCOB

» bapronHas cieKTPOCKONus (MacChl, ITUPUHBI, MOBI
pacraja)

» CBs3aHHBIC COCTOSHHUS B sIpax (1, ', ®)

‘s 3mepenne ceuennii (o, do/dQ)

“sMsMepenue moaspru3aluoOHHBIX HaOmomaeMbIx (Pol. Peam
+H2, D2)

‘sU3mepenre NBOMHBIX MOISIPHU3ANMOHHEIX HAOIIOAAEMBIX
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Photon
polarization

Target

polarization

Recoil nucleon
polarization

Target and recoil
polarizations

X Y Z(beam) X Y’ Z X X Z Z

X Z X Z

unpolarized - T - - P - T, L T, L,
linear H (-P) G o, (-T) 0O, (-L,) (T (L) (-Ty
circular F - E C, - C, - - - -

For Meson Photoproduction:

—16 possible observables for each individual channel
—8 are needed for complete experiment for each channel

for amplitude analysis

—Recoll Polarization must be included
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16 polarization observables e polarized photons and polarized target

in photoproduction
P P d—0=60[1—P72c052(p
of pseudoscalar mesons dQ
\ + P(—PrHsin2¢ + Py F)
TC?n 9n ! K

—Py(—T + PrPcos29)
— P,(—PrGsin2¢+ PoE)]|

e polarized photons and recoil polarization

Y b;r g—g =0p[ 1 —PrZcos2¢
+ Py (—PrOysin2¢ — PoCy)
—Py(—P+PrT cos29)
ot — Py(PrOysin2¢ + PoCy)]

e polarized target and recoil polarization
do

d_Q = 60[1 +Py’P+Px(leTxl +PZ’E')

+Py(T +PyZ) — P, (PyLy — Pz’Lz’)]
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A.V. Anisovich, R. Beck, E. Klempt , V.A. Nikonov, A.V. Sarantsev, and U. Thoma. Properties of baryon resonances from
a multichannel partial wave analysis, Eur.Phys.J. A48 (2012) 15

Table 2. Pion induced reactions fitted in the coupled-channel analysis

and x” contributions for the solution BG2011-02.

T p— N Observ. Nawa wi Xi /Ndata
[15] do/d2 70 20 1.47
[16] do/d? 84 30 2.98

T p— K°A Observ. Ngata wi x> /Ndata
[17] do/d2 300 30 0.90
[18]19] do/d2 298 30 2.30
[18][19] P 355 30 1.77
[20] B 72 70 1.06

wtp - KX+ Observ. Naata wi Xx2/Ndata
R21122]23]124125]  do/df2 728 35 1.46
[21122]23]24]25][26] P 351 30 1.57
27] B 7 600 2.04

mp— K°X° Observ. Naata wi X:/Ndata
[28] do/d2 259 30 0.98
[28] P 95 30 1.30

Table 3. Reactions leading to 3-body final states included in the event-
based likelihood fits; likelihood values for the solution BG2011-02.

CB.stands for CB.EL SA: CBT for CREL SA/TAPS

FD.—> 7('0]) Observ. Naata
[40] (TAPS@MAMI) do/d2 1692
[41l42] (GDH A2) do/df2 164
[43] (GRAAL) do/df2 861
[44/45] (CB) do/df? 1106
[46] (CLAS) do/df? 592
[47] (CBT) do /df2 540
[431/481491/50151/521(531/541/55] o) 1492
[56] (CBT) 54 374
[491501511/571(58](591(601/611/6263164165166] T 389
[491501511661/67168]/69170] p 607
[71l72] G 75
[71] H 71
[41142] E 140
[69173] 0., 7
Yp— T n Observ.  Ngata
[74.75176177178](79/80,/811/82/831/84185] do/df2 1583
[42.86] (GDH A2) do/d2 408
[87] (CLAS) do/d2 484
[55./881/891(901/911(921931(941(95196197198] b s 899
[931/9419911001(101}/102/[103/[104/[105/106/[107/(108l109] T 661
[93194]110] P 252
Z 86
H 128
E 231
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CB-ELSA

J. Hartmann, et al., The N(1520)3/2- helicity amplitudes from an energy-independent multipole
analysis based on new polarization data
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Eur. Phys. J. A50 (2014) 74
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Phys. Rev. Lett. 112 (2014) 012003
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A. Thiel et al.,

Well-established nucleon reconances revisited by double-polarization measurements,
Phys.Rev.Lett. 109 (2012) 102001

R. Ewald et al.,

Anomaly in the KS X+ photoproduction cross section off the proton at the K threshold
Phys. Lett. B 713 (2012) 180

M. Nanova et al.,

Transparency ratio in yA — n ' A’ and the in-medium n ' width

Phys.Lett. B710 (2012) 600-606

M. Nanova et al.,

Photoproduction of @-mesons on nuclei near the production threshold

Eur. Phys. J. A47 (2011) 16

R. Ewald et al.,

Anomaly in the KS0X+ photoproduction cross section off the proton at the K* threshold
Phys. Lett. B713 (2012) 180
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CB-ELSA

A. Thiel et al.,
Well-established nucleon reconances revisited by double-polarization
measurements, Phys.Rev.Lett. 109 (2012) 102001

yo = n'p

B 3xcniepuMeHTax, BHIMOJHAEMbIX HA MPOJ0JIbHO MOJSAPU30BAHHOM
MUIICHU NMPU UCNOJb30BAHUU NYYKA JJUHECHHO MOJAPU30BAHHBIX
(¢oToHOB, U3MepsieTCs IBOMHAsI MOJAPU3alIMOHHAsI acuMMeTpus G.
B 3TOM XKe IKCIepUMEeHTe OAHOBPEMEHHO U3MEPHAETCH MYYKOBasi
acumMMeTpus X.

dO- _ dO— - lin . lin 2
—5(0:0)=—(0) [1=B"-2(0)-cos2p) - P.- " -G(6)-sin(2¢) |
rae PZ — BE€IIM4Y1MHa noJiApn3auni MULLEHN, P};H” — BENNYMHA NTMHEWNHON nonAapur3aygnn

CbOTOHOB, Q’ — d3MyTalribHad opueHTaunAa NMNoOCKoOCTW peaku OTHOCHUTEIBHO

NMNOCKOCTH, B KOTOpOﬁ NEeXMT BEKTOP nonapuriaunn d)OTOHOB.
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CB-ELSA

A. Thiel et al.,
Well-established nucleon reconances revisited by double-polarization
measurements, Phys.Rev.Lett. 109 (2012) 102001
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CB-ELSA

A. Thiel et al.,
Well-established nucleon reconances revisited by double-polarization
measurements, Phys.Rev.Lett. 109 (2012) 102001

\N- [I\I(‘\'Y E N (1535 o— N [ 9— | / 5 o—
| - N(1535)1/2~ | N (1650)1/2~ | A(1620)1/2
G C 14IOO ) 1$OAA| 1&])0/\ o /\17,1?) T S 1 . 11/2 A1/2 A1/2
E = =6 s =5 885 olution A A A
04 = o N 1D ©O
= i s =t BG2011-02 | 105+ 10 33+7 52+ 5
OE 2 A g & & MAID-2007 66 33 66
= l H l l l l SAID-2011 99 + 2 65 + 25 6442

SR \ E N(1520)3/2- A(1700)3/2

Table 1. Helicity amplitudes of low-lying negative-parity N
- and A resonances contributing to the E4 and E,_ multipoles
04 e ' (in GeV~2 1072).

E,, - N(1535), N(1560), N(1620)
e E,_ - N(1520),A(1700)
" Y SAID, MAID — pacxosaeHue

04— 2=
= TERg e Solution AY/? 432 AY2 A2
08E- BG2011-02| —2244 131 + 10 160 + 20 165 + 25
= MAID-2007 27 161 226 210

c SAID-2011 | —16+2 156 + 2 109 + 4 84+2

/
\
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CB+pol. target

J. Hartmann et al. The N(1520)3/2" helicity amplitudes from an
energy-independent multipole analysis based on new polarization data
publisher: accepted for publication in Phys. Rev. Lett. 2014

YP—>7’p

N (1520) - =n°p ; J(P) =3/2 ; (n°p) L=2
P(y) = 0,4 (p=700 MeV/c); P(y) = 0,65 (p=850 MeV/c)
do (do

oo} = E)O : {1 — pyXcos(2(a — @)) + prTsin(8 — @)

—ppTP cos(2(a—¢)) sin(B—¢)+pyprH sin(2(a—¢)) cos(3—¢) }

1 N+ — N

Al\r“) — . ! v:T_ . ;3_
(@)T d-pr Ni+ N, siny(, ?).
T — T
d(E",w 9) — : bUtanf’l {Vecarbon
| "\‘butanol
1 (“\r—LT — *‘\r-‘_J,) e (f\r“f . l\r|u)

AN (d b 3 T T / [ 2
(¢)BT d-pypr (Nig+Ni)+ Ny +Nyy)

P,H ‘ = Psin(B — ¢) cos(2(a — ¢)) — H cos(8 — ¢) sin(2(ex — ¢))
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CB+pol. target

J. Hartmann et al. The N(1520)3/2" helicity amplitudes from an
energy-independent multipole analysis based on new polarization data
publisher: accepted for publication in Phys. Rev. Lett. 2014
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CB+pol. target

J. Hartmann et al. The N(1520)3/2" helicity amplitudes from an
energy-independent multipole analysis based on new polarization data
publisher: accepted for publication in Phys. Rev. Lett. 2014

Table I: The N(1520) 3/2~ helicity amplitudes (in GeV~'/2).

N(1520) 3/2~ this work CM12 [27] SN11 [30] BnGa [20] PDG [31]

Ay /o —0.022 —0.019 —0.016 —0.022 —0.024
' +0.009 +0.002 +).002 +0.004 +0.009
Az o 0.118 0.141 0.156 0.131 0.166

10.021 +0.002 10.002 10.010 +0.005
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CB+pol. target

M.Gottschall et al. First measurement of the helicity asymmetry for
YP—>pPn° in the resonance region
publisher: Phys. Rev. Lett. 112 (2014) 012003 2014

3_5(9’ ¢) = %(G)unz)ol ' [1 - Pl;n 33(60) cos(2¢)
+Py - (—PI" H(0) sin(20) + PS™ F(6))
B, . (+Plj” P(6) cos(2¢) — T(G))

y
l / —P. - (=PI"G(9) sin(2¢) + PS E(9)) |

Photon Pol. Target Pol. Axis
55 Y z
unpolarized o T
linear -2 H —P -G
circular F —F
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CB+pol. target

M.Gottschall et al. First measurement of the helicity asymmetry for
YP—>pP7°® in the resonance region
publisher: Phys. Rev. Lett. 112 (2014) 012003 2014

B skcnieprmeHTax ¢ UCTIOIb30BAHUEM ITyUYKa UPKYJISIPHO MOISPU30BAHHBIX
(hOTOHOB Ha MPOJIOILHO MOJIIPU30BAHHOM M3BJICKaeTCs mapameTp E:

do do

~5(0,6) = == (6) - [L = P, - P{"E(6)]

JI7151 3TOTO MPOBOJATCS U3MEPEHUS CEUCHUH TIPHU JIBYX HaIPABJICHUSIX
NOJISIPU3AllMA MUIIICHHM (T. €. TIPU JIBYX 3HAYCHUSAX CIIUPATIBLHOCTH 1/2 u 3/2)

W . g i ,-“"
Cin O3n
d d d d
7 (g@)12 — (g@)32  (g@)i2 — (3G)3/2
~ (de do) =T g(dg
(dQ)l/Q 3 (dQ)3/2 (dQ)unpol
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CB+pol. target

M.Gottschall et al. First measurement of the helicity asymmetry for
YP—>pPn° in the resonance region
publisher: Phys. Rev. Lett. 112 (2014) 012003 2014

W[MeV] W[MeV]
1500 1750 2000 2250 - 1500 1750 2000 2250
= = 1 e C
= ¢ * 0o S L i — BnGa2011-02E
2 [ *0.50,; g 40- {l i ~- BnGa2011-02
-% B *0.503); 5 F { — SAID-CM12
3 -BnGa2011-02 30!;"' l -- SAID-SN11
& 30 - SAID-SN11 = — MAID-2007
° T - MAID-2007 201
20— 10
C E ''''''' titeoe.,
:i 0_? T T e
10__ E * OJp
: -10:_ o 03;'2 =~ 01 2
& | e, T v : = P - ? =
0_' il 1 1 1000 1 1 1 1 1500 L} 1 1 1 2000_ ——— S— -20 1 1 1 1 10|00 1 1 1 1 15|00 1 1 1 1 20|00 1 1
E,[MeV] E,[MeV]

Figure 1: The total cross section og [Z&] plotted together with its two helicity components (left) and o3/2-01/2 (right) as a
function of E,. The error bars give the statistical errors, the systematic errors are shown as a dark gray band.
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CB+pol. target

M.Gottschall et al. First measurement of the helicity asymmetry for
YP—>pPn° in the resonance region
publisher: Phys. Rev. Lett. 112 (2014) 012003 2014
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CB+pol. target

M.Gottschall et al. First measurement of the helicity asymmetry for
yp—>pn in the resonance region

A AP ITAAA AN AAAAAAA AANANA A

[ TR | —
MAID2007 SNI11 CM12 BnGa2011 BnGa2011E MAID2007 SN11 CM12 BnGa2011 BnCGa2011E
N(1440) N(1520)
M 1440 1485 1485 1430+8 143048 1530 1515 151543 151743 151612
r 350 284 284 365435 360430 130 104 10445 11445 11345
BR(NT) 70 79 7 62+3 6243 60 63 63+3 62+3 6242
Aysa -61 -58+1 -56+1 -61+6 -62+8 27 -16+2 -19+2 -29+4 -20+3
Aaja 161 15642 14142 131410 13147
N(1535) N(1650)
M 1535 1547 1547 151945 151844 1690 1635 1635 165146 165146
r 100 188 188 128414 125410 100 115 115 104410 102410
BR(NT) 40 36 36 54+5 5545 85 100 100 5144 50+4
Aiji 66 9942 12844 105+10 10549 33 65+25 55+30 33+7 3347
A(1620) A(1950)
M 1620 1615 1615 1600+8 1598+6 1945 1021 1921 191546 191545
I 150 147 147 130411 13048 280 271 271 246410 24948
BR(NT) 25 32 32 2843 28+3 40 47 47 4542 4642
Ayyg 66 6442 20+3 5245 5245 94 7142 8344 7144 7045
Aayo 121 0242 -96+4 -94+5 0345

Table I: Properties of selected low-mass nucleon resonances. Breit-Wigner mass, width, and N7 partial decay width as defined
in [d are given in MeV, the helicity amplitudes in 1072 GeV~1/2,
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CB+TAPS

E. Gutz et al. High statistics study of the reaction
YP—>pP7n
& = (88)o[1 + 1T cos(20)]

R.P. Worden, Nucl. Phys. B 37 (1972) 253
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CB+TAPS
_—

The CBELSA /TAPS Collaboration: High statistics study of the reaction yp — pr'y 19
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Fig. 31. Two-body beam asymmetry X for the reaction yp — pTl'OI]. Top to bottom: incoming photon energy ranges 1085 +
115 MeV, 1325 4 125 MeV, 1550 &+ 100 MeV. Left: Asymmetries obtained from the ¢-distributions of the recoiling (left to right)
p, 1. ™ as function of the invariant mass of the other two particles [67]. Right: The same as function of the cos @ of the recoiling
particle. Systematic error estimate from acceptance studies (yellow). Curves: BnGa-PWA (red), Fix et al. [69] (green), Déring

et al. [50] (blue).
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CB+TAPS
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CB+TAPS
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Fig. 32. Three-body beam asymmetries I (left) and I (right) [49]. Closed symbols: I*(¢") (I°(¢")) as extracted from the
data, open symbols: (—I°(2m — ¢"), I°(2m — ¢") see eqs. Grey bars: Systematic error estimate from acceptance studies.
Curves: BnGa-PWA (red), Fix et al. [69] (green), Déring et al. [50] (blue).
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CB+TAPS

Table 3. Branching ratios of nucleon and A resonances

Resonance TN N(1535)r A(1232)7n
N(1710)1/2%  5+3% 15+6% -
N(1880)1/2% 6+3% 8+4% -
N(1900)3/2%  3+3% 7+3% -
N(2100)1/2%  3+2% 224+8% -
N(2120)3/2~ 5+3% 15+8% .

A(1700)3/2— 224+4%  1+0.5% 5+2%
A(1900)1/2-  7+2% - 1+1%
A(1905)5/2%  134+2% < 1% 43+2%
A(1910)1/2+ 1243% 54+3% 9+4%
A(1920)3/2%7  8+4% < 2% 11+6%
A(1940)3/2-  2+1% 8+6% 10+6%
A(1950)7/2F  46+2% <1%
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CB-ELSA

M. Nanova et al.,
Photoproduction of ®m-mesons on nuclei near the production threshold
Eur. Phys. J. A47 (2011) 16

150
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CB-ELSA: Summary and upgrade

Beam Time Report 2013 / 2014

- Total beam time blocks done: 7 (4 x LH, & 3 x Nb)

- Total beam time between July 2013 and Jan 2014:
128 days (80 days for LH_ & 48 days for Nb)

Beam Time in 2013 & 2014

in Hours (as Documented)

Michael Lang
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CB-ELSA: Summary and upgrade

Ionsspu3oBaHHAsl MUIIICHB: CePbe3HAS
MOJAEPHHU3AIMS

BoaopoaHast MUIIIEHB: YTEUYKA K. TeJIUA U
HecTaOMJIbHAsI padoTa Hacoca

Mini-TAPS — Uni-Giessen

Inner Detector (Bokpyr mumenn): Sci-Fi -» TPC

Csl readout > APDs
MoaepHusanusi: 3JICKTPOHUKA, TPULTEP, ...
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CB-ELSA: Summary and upgrade

b=
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CB-ELSA: Summary and upgrade
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BGO-OD (B1)

Bl-koanadoopanust Ha yckoputeae ELSA (boun)

University of Bonn, Physikalisches Institut, Germany

University of Bonn, Helmholtz Institut fiir Strahlen- und Kernphysik, Germany
Petersburg Nuclear Physics Instute, Gatchina, Russia

INFN sezione Roma “Tor Vergata”, Italy

University of Roma Tor Vergata and INFN sezione Roma “Tor Vergata”, Italy
Instituto Superiore di Sanit'a and INFN sezione Romal, Italy

INFN Laboratori Nazionali di Frascati, Italy

INFN sezione Pavia, Italy

University of Messina and INFN sezione Catania, Italy

University of Torino, Italy

University of Edinburgh, UK

National Science Center Kharkov Institution of Physics & Technnology, Ukraine
University of Moscow, Russia
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publisher: Proceedings 9th International Workshop on the Physics of Excited Nucleons,
Peniscola, Spain, 27. - 30. May 2013, Int. J. Mod. Phys. Conf. Ser. 26 (2014) 1460093-1
2014
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BGO-OD (B1)

Yuyactauku ot ITUAD

B.B. Cymaues, /I.LE. basauiaos, A.b. I'puaneB, H.I'. Ko3ienko, /I.B. HoBuHcKuH,

E.A. ®uauMoHOB
B.C. Kozaos, I'. Makapenkos, B.B. I'oiyoeB, B.U. Tapakanos, B./l. JledeneB
B.JI. 'oioBuoB, JI.H. YBapos, B.U. fluwpa, .M. Cnupugeaxon, H.® bonaaps

IIpou3BoaCcTBO U HACTpOiiKa 9 apeihoBBIX KaMep
(8+npomomun), CROS-3
Pacuem, ouzaiin u ycmanosexa 3awumuotu cucmemvl 0m m.n. MacHUMHO20
ounost st 6x00Ho020 oemexkmopa (SCi-Fi12) ¢hopsaponoco
cnekmpomempa
H32omoenenue cuemuukos u c6emoso0os OJisi CUCeMbl MeYeHUs
Gpomonos (~ 50%)
Obeosapusaemcs uzeomosienue cooockona SCi-Fi o mazeepa

(640 fibers)
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BGO-OD Experimental setup

BGO-0OD detector & beamhne

Drift Open Dipole
charrr:bers forward spectrometer

ToF v Dipole magnet
- . 2.2'%.3.9 x1:5m°

94t, Bmax~0.5T
SciFi2

Tagging
system

MOMO bremsstrahl

radiator

MRPC |
e beam

Target Mgller

Si strips  BGOcalorimeter pywpc
system  detector
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Experimental setup, BGO Rugby Ball

T = (a"+(b/E 1,:F+|:|:.'-fE Tﬁ.m
a=1.7441 1h=0.9701 c=2.3614 A

9 L4 ® .5
- .9
.....

enery v resoluotion FYWHFM (98
I [
T I T T T I T
M R R B

GRAAL — ELSA

480 crystals AO ~ 6° +10°
24 cm length (~ 21 R.L.) Ap ~11,5°
15 sectors of 6 €[25°;155°] Q =0,9%4n

32 sectors of ¢ €[0;1360°]
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BGO-OD Experimental beamline
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Drift Chamber

2 TouyHOCTH MO3UIINHT
ropu30oHTIM 30 MKM

#To4HOCTB TIO BEPTUKAIIN
60 MKM

*YcpenHeHHAs TOYHOCTh

32 MKM

#Pa3mep paboueit obmactu
~ 1,2*2,4 m?

#['excaroHajabHas
cTtpykrypa JK
*Paguyc sueiikn 10 Mmm
*PaccTossHEEe MEXIY

CUTHAJIbHBIMH
MPOBOJIOYKaMu ~ 17 MM

Pa3pemenne ~ 0,2 Mmm
(UTO®, boun)
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CROS3-B for DC, Functional Description

____________ HOST PROCESSOR

The Coordinate Readout System ‘ |
(CROS3-DC) consists of the following B /ééﬂ————

CSB CARD

b oar d s e ETHERNET, e st Bt o S o sl s i

v AD16-B — a 16-channel Amplifier/ |1
Discriminator — Front-End; - : o
v'CCB10 — a 10-channel Concentrator; 5 )
v'CCB16 — a 16-channel Concentrator:; §
v'CSB — a System Buffer PCl-Interface. 5
E ] /H
o
% " SERALLUDS LINKS
: .

Fig. 1. CROS3-DC System Configuration
7
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DC: Test at Beam, Efficiency

§ 1,0 5
Q l 6—8 8 & 9
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DC: Test at Beam, Efficiency

v beam tagger

120 channels (0.1+0.9)E, with 10+40 MeV energy resolution
intensity ~ 5-107 s

d| RMS absolute ] —

Entries 150
- == T Mear 1300
Tagging magnet 3 *E RMS 5648
= 20f— torizenta vertice Verticel Vertical
clll' 18 Emnth= LOMeN Eunah=15MeV Ewidh=20MaY | Eneat=30Mev e
. Beam dump = ~
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e
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(A. Bella)
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Physics program

B. Bantes et al. The BGO-OD Experiment at ELSA.
Int. J. Mod. Phys. Conf. Ser. 26 (2014) 1460093-1
F experimental program b
n | p.d | lin. pol./unpol. | 3.2 GeV | 5000 h .'
n | p |  tmpol | 32Gev | 1000h
. ¢ | p.d | lin. pol./unpol. | 3.2 GeV | 3200 h
K*A, K39, KOS+ | p | Lnpolmmpol | 32Gev |  3000h
1’ mesic nuclei | 0 | unpol. | 3.2 GeV | 1200 h
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»  CoTpyaHHUYECTBO IpoAoKaeTes ooneelS et
» Tpu 3-netHux rpanta POOU-DFG
»  AKTHBHOE y4acTHE BO BCEX IKCIIEPUMEHTAX: IKCII. ACATEIbHOCTh, H3TOTOBIICHHUE

y3110B yctaHoBkH B ITMS®D, yuactre B cmeHax, odpabdorka (2000-2003)
» BGO-OD (usrorosienue 8+1 kaMmep), ydacTue B CO3IaHUH TUTTEPA,

MOJIEpHM3AIMS BX. TPEKEPA.

IHepcneKkTUBBI K JajIbHEHIIEMY COTPYAHUYECTB €CTh
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