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» [Ipobnema HeIOCTAIOIINX PE30HAHCOB

» bapruonnas cneKTpocKkonus (MacChl, IUPUHBI, MOBI
pacnaja)

» CBsI3aHHBIC COCTOSHHMS B sapax (1, n', ®)

‘s Usmepenue ceuennii (o, do/dQ)

“samepenue moasspru3alMoHHbIX HaOmogaeMbIx (Pol. Peam
+H2, D2)

ss3MmepeHne ABOMHBIX MOJISIPU3AIIMOHHEIX HAOII0IaeMBbIX

D. Novinsky (PNPI), 25.12.2017



CB-ELSA (setup)

“*3anyck ycTaHOBKH, Ha0op aanHbIx 2005-2015

0,5 -3,5 GeV

ELSA beam

Q, pis __,...-1
CB-ELSA \'\

1 - Radiator ,./‘{_ .

2 - Tagger > il

3 - Pol. Targe tat
4 - Crystal Bal x

5 — Forward Dét. ®
6 — CO, - Cherenkov Det.

N

11,2°-27,5°
1,6°-10,4°

7 - MiniTAPS

8 - Photon Beam Monitor
» JI3aiiH 1 MPOHU3BOICTBO CIIEKTPOMeTPAa 1Jis nepeanei moaycdepsr Forward Plug
Ha ocHoBe KpucTta/LioB SCI(TI) u ®IY (90 kpucraLioB), veto-counters

»Co31aHue roqocKona st CucteMbl MedeHnsi poToHoB, 480 CIIMHT. HUTEH,
YCUJIMTE U, JTUCKPUMHUHATOPbI

»3akynka u npoBepka 16 kanajabubix @Y Hamamatsu 6568

»YuacTue B Ha0ope TaHHBIX
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CB-ELSA, nyoimkamuu-2017

1.

Photoproduction of n-mesons from the neutron: Cross sections and
double polarization observable E

CBELSA/TAPS Collaboration (L. Witthauer (Basel U.) et al.).
Eur.Phys.J. A53 (2017) no.3, 58

2.
A. Thiel et al. Double-polarization observable G in neutral-pion

photoproduction off the proton
Eur. Phys. J. A53 (2017) 8, 2017
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CB-ELSA

Photoproduction of n-mesons from the neutron: cross sections
and double polarization observable E

B 3xcnepuMeHTAaXx, BHINOJHSAEMBbIX HA POAOJIbHO MOJSIPU30BAHHOM
MHUIIIEHH € UCIO0JIb30BAHUM MMYYKA (POTOHOB ¢ KPYroBou

HOJIHpHC%&III’ICﬁ, N3MEPHACTCSA HBOﬁHaﬂ MoJIIpU3almoOHHass aCMMMETPUA
E

Munienn: C4090D

yp(n) = np(n)
0172 = 0372 0172 — 032

EF =
01;2 + 03;2 20'{]
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CB-ELSA

Photoproduction of n-mesons from the neutron: cross sections
and double polarization observable E
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CB-ELSA

Photoproduction of n-mesons from the neutron: cross sections
and double polarization observable E
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CB-ELSA

A. Thiel et al.,
Double-polarization observable G in neutral-pion
photoproduction off the proton

yo = n'p

B 3xkcniepuMeHTax, BHIMOJHAEMbIX HA MPOJX0JIbHO MOJAPU30BAHHOMN
MUIICHU MPU UCNOJIb30BAHUU NMYYKA JJUHEHHO MOJIAPU30BAHHBIX
(oTOHOB, U3MepPsieTCA ABOMHAS MOJAPU3alMOHHAasA acuMMeTpusn G,
B 31OM XKe IKCnIepUMEeHTE OJHOBPEMEHHO U3MEPHAETCH NYYKOBasi
acuMMeTpus 2.

d()- _ d()- - lin . lin .
—5(0:0)=—(0) [1=B"-2(0)-cos2p)~P.-B" -G(0)-sin(29) |
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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.
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CB-ELSA

A. Thiel et al.
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CB-ELSA: Summary and upgrade

HOJIHpPBOBaHHaH MHUIIICHb: CEPbE3HAA MOACPHU3AIIUA
BOI[OpOIlHaH MHUIHICHb: YTCYKA K. I'CJIUA U HecTAOMJIbHASA
padora Hacoca

Mini-TAPS — Uni-Giessen

Inner Detector (Bokpyr muiuenn): Sci-Fi — TPC

Csl readout —> APDs
MoaepHusanus: 3JIEeKTPOHUKA, TPUITEP, ...

Detectors at the CBELSA/TAPS Experiment

Efficiency

. INOW
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CB-ELSA: Upgrade (1. basaunioB)

TepMocTaduIM3aANOHHAS CHUCTEMA
T OOHOBJICHHONO, IETEKTOPA
| Chrystal Baurel
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BGO-0OD (B1)

Bl-koanadopanust Ha yckopureae ELSA (bonn)
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BGO-0OD (B1)

Yuyactuuku ot ITIUAD

B.B. Cymaues, /I.LE. basauiaos, A.b. I'puanes, H.I'. Ko3ienko, /I.B. HoBunckmuii,

E.A. ®uauMoHOB
B.C. KozJgos, I'. Makapenkos, B.B. I'oinyo0es, B.U. Tapakanos, B./l. JleOenen
B.JI. I'oioBuoB, JI.H. YBapos, B.U. fAuwpa, .M. Cnupugenkos, H.® bonaaps

ITpou3BOACTBO U HACTpOiika 9 apeiihoBBIX KaMep
(8+npomomun), CROS-3
Pacuem, ouzatin u ycmanoska 3auyumuot cucmemuvl 0m M.n. MASHUMHO20
Ounost 015 6x00Ho020 oemekmopa (SCi-Fi2) ¢hopsaponoeo
CHeKmpomMempa
H3zeomosnenue cuemuuxos u c6emoso008 0Jisi CUCIEMbl MEeYeHUS]
gomonos (~ 50%)
Obeosapusaemcs uzeomosnenue 2ooockona SCi-Fl ons mazeepa

(640 fibers)
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BGO-OD Experimental setup

BGO-0OD detector & beamline

Drift Open Dipole
chambers forward spectrometer

ToF - Dipole magnet

_ 22 x30x 15 m

&% 94t, Bmax~0.5T
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Tagging

system

MOMO bremsstrahl

~ radiator

MRPC g m,\ |

Target Mgller

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

T = (a"+(b/E 1;F+|:-:ME T)“;.m
a=1.7441 1h=0.9701 c=2.3614

" &
v Te, & %
] -

energ v resolution FYWHM (%)
I [
T I T T T I T
. M BRI B

GRAAL — ELSA

480 crystals A6 ~ 6° +10°
24 cm length (~ 21 R.L.) A ~ 11,5°
15 sectors of 6 €[25°;155°] Q =0,9%4n

32 sectors of ¢ <[0;1360°]
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Drift Chamber

% TOYHOCTPH MMO3HIIMH
ropu3oHTanu 30 MKM

% TOYHOCTB 11O BEPTHUKAIIH
60 MKM

% YcpeaHeHHAst TOUHOCTh

32 MKM

#Pa3mep paboueit obmacTu
~1,2%2,4 m?

[ 'excaronaabHas
ctpykrypa JAK
#Pannyc stueiiku 10 MM
#PaccTosiHre MEXIY

CUTHAJIbHBIMU
poBoIoyKamu ~ 17 mm

Paspemrenune ~ 0,2 mm
(UTO®D, bonn)
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CROS3-B for DC, Functional Description

The Coordinate Readout System B e i '-:‘—-—‘ l
(CROS3-DC) consists of the following - T__,__,_--—-——/—’- =
boards ________ i R =R St s AN _________
v'AD16-B - a 16-channel Amplifier/ etk — o
Discriminator — Front-End; é ] %
v'CCB10 - a 10-channel Concentrator; . _,,--;———f |
v'CCB16 — a 16-channel Concentrator; g AT
v'CSB - a System Buffer PCl-Interface. : [EE—
_,__,_ =
O
& "’Jﬂjﬂ
3 ] ¢/
[Ee—
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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
mtensity ~ 5-107 s-1

di| RMS absolute hRme
Entrie 150
Tagging magnet i 4 o]
i i b = |
it = cdostops wduscope hrodescop scop
um' 18 Emgen= 13N Egpan=12M= Ennd = Z0Mew b= 30 i
. Beam dump 16— —
i al
14 i e 04
Beam line 120 i
10— i
T
B
. H 8 ;
J‘% : F= S
T SR |h|q__|_. 1 L | L P | L
Tagging hodoscope =300 w00 800 1000 1200 1400 1600 1800 2000 2200
E . in MeV
(A. Bella)

Bonn Pl Petersburg PNPI
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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 - 1 k|
experimental program
n p.d lin. pol./unpol. 3.2 GeV 5000 h
n p lin. pol. 3.2 GeV 1000h
. ¢ p.d lin. pol./unpol. 3.2 GeV 3200 h
KA [t Koy p lin. pol./unpol. 326GeV 3000 h
1’ mesic nuclei e unpol. 3.2 GeV 1200 h
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Physics program

We analysed 3 energy bins around the threshold energy of eta’ photoproduction:

1409-1436 MeV (bin before)

1409-1436 MeV (threshold energy bin)

1436-1463 MeV (bin after)
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Physics program |

Extraction of the asymmetry
In the hypothesis that the two polarizaton states have different degrees of polarization, we have:

p p [do
NPGI+:F

&(®) Ngo(14Ppy, Z-cos(20)) (1)

r ., P = period
P P O P "
N =F py_ 0 E[‘1’)Nsc(.l_PPor—z'CUS(.zq’)] (2)
\ & 52 Junp
If we extract the asymmetry from the usual tratio:
NP
Pol +
B 1+P,,, =-cos(2¢) (3)
Nt NP 24[P® —P? |=-cos(20)
P01++ Pol — +. Pol+ L pol—| -COS (b
‘F:zoh Fﬁoi—

We get a behaviour which depends on phi also in the denominator. This depends on the fact that
the denominator is not proportional to the unpolarized cross section.

The unpolarized can be defined as:

P £ 2 P P Pol — J=) Pol + p
F unp oyt an Fopors {
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Physics program
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Physics program |
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» CB-ELSA: 2 crarpu, MmosiepHU3aIis YCTaHOBKH, IIEPBBIN HAOOP
ocenbto 2017 .

» CB-ELSA: ucneiTana cucrema Bo3ayimHoro oxiaxacHus CB.

» BGO-OD: nepssrift Ha00p pu3NUECKUX JaHHBIX, myonukamnus B 2018 T

» BGO-OD: noarorosnena nyonukanus B NIM (deBpann)

C nacrynaromum HoBbIM rogom.

Bcem 310poBbst M Hay4YHbIX ycniexoB B 2018 roay!

D. Novinsky (PNPI)
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