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MPPC Calibration
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MPPC Bias-Gain Curve
2014/07/18 update

MPPC1: S12572-100P Sarial No. 104

; %%/ ndf DAZ7T /6
a po 4.537e+07 + 1.65e407
pl -2.928e+08 £ 1.0782+00 ; ;
0" | bias[V] gain
; 64.95 1.70E+07
I 65.06 2.44E+07
- 65.18 3.02E+07
- 65.30 3.57E+07
| 65.41 4.09E+07
'
: 65.53 4.63E+07
[ I 1 I 111 I 1 I L1 1 I I L1 1 I 1 I 11 1 I 11 I 1
549 &5 851 652 653 654 655 654 657 G54 6564 508E+O7
Bias [V]
Serial No. gain
Bias[V] 104 105 106 107 108 109 110 111 112 103
64.95 1.70E+07 1.96E+07 1.92E+07 1.91E+07 1.49E+07 2.06E+07 1.88E+07 1.81E+07 1.62E+07 1.86E+07
65.06 2.44E+07 2.60E+07 2.54E+07 2.53E+07 2.34E+07 2.71E+07 2.67E+07 2.52E+07 2.29E+07 2.60E+07
65.18 3.02E+07 3.19E+07 3.18E+07 3.24E+07 3.07E+07 3.42E+07 3.30E+07 3.21E+07 2.82E+07 3.13E+07
65.30 3.57E+07 3.84E+07 3.72E+07 3.92E+07 3.67E+07 4.39E+07 3.87E+07 3.86E+07 3.42E+07 3.72E+07
65.41 4.09E+07 4.25E+07 4.30E+07 4.36E+07 4.31E+07 4.60E+07  4.49E+07 451E+07| 4.00E+07 4.30E+07
65.53 4.63E+07 4.82E+07 4.74E+07 4.94E+07 4.88E+07 5.27E+07 5.15E+07 5.09E+07, 4.55E+07 5.02E+07
65.64 5.08E+07 5.25E+07 5.14E+07 5.28E+07 5.56E+07 5.80E+07 5.78E+07 5.48E+07 5.16E+07 5.61E+07
65.76 5.20E+07 5.82E+07 5.56E+07 5.77E+07 6.16E+07 6.37E+07 6.21E+07 6.18E+07 5.61E+07 6.29E+07
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MPPC Noise

Noise Ratio of MPPCs

0.5 p.e. threshold

Ratio

2014/07/18 update

Noise Ratio of MPPCs

1.5 p.e. threshold

Z-SZ’ 1.60% R
T 7.0% B =108 . 1A40% > m108
X A + 109 X 1.20% |
S 60% o, g > > * 109
S o50% ¥ o > V& 110 S 1.00% > s 110
2 40% P p > : u u AT S 080% m > > & = AT
O 3.0% E a > 112 060% & & > . > 112
2 20% 103 2 040% * 4 = 103
O o ) 0 | '
Z 1.0% =  0.20%
0.0% 0.00%
bias [V] Bias [V]
0.5 p.e. th Noise Ratio 1.5 p.e. th Noise Ratio
Serial No. Noise Rate Serial No. Noise Rate
Bias 108 109 110 111 112 103 Bias 108 109 110 111 112 103
64.95 7.3% 5.4% 51% 6.7% 7.8% 5.3% 64.95 0.8% 0.6% 0.7% 0.8% 1.1% 1.1%
65.06 3.3% 3.9% 3.6% 4.8% 5.1% 4.0% 65.06 0.4% 0.5% 0.6% 0.6% 1.0% 0.6%
65.18 3.1% 3.3% 3.5% 3.8% 5.0% 4.0% 65.18 0.4% 0.4% 0.6% 0.5% 0.8% 0.8%
65.30 3.5% 3.2% 34% 3.7% 4.3% 4.2% 65.30 0.4% 0.3% 0.5% 0.5% 0.7% 0.7%
65.41 3.5% 3.8% 3.6% 4.0% 4.5% 4.2% 65.41 0.6% 0.6% 0.6% 0.5% 0.8% 0.7%
65.53 4.3% 3.7% 3.8% 4.4% 5.2% 4.2% 65.53 0.7% 0.7% 0.8% 0.8% 1.0% 0.8%
65.64 4.5% 4.3% 4.4% 4.5% 4.9% 4.5% 65.64 0.8% 1.0% 1.0% 1.0% 1.1% 0.9%
65.76 4.4% 5.0% 4.6% 5.0% 51% 5.0% 65.76 1.2% 1.5% 1.1% 1.2% 1.3% 1.1%




QE measurement relative to PMT's using
LED(365nm) + SCSF-78M!J fiber sheet
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2014/07/13 update

| MPPC |
PMT / I 4
Noise[%]@0.5th Noise[%]@1.5th Np.e.[p.e]
2.30v30ns 2.30v30ns 2.40v30ns 2.50v30ns
PMT 0.01 0 0.101 0.399 1.57 23.314
MPPC 4 0.5 0.346 0.597 1.482 21.646
QE* 343 1.50 0.94 0.93
PMT:ASBADLI-210 BACZ387 MPPCY: S12872-100F Serial No.112
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QE measurement relative to PMT's using
LED(365nm) + SCSF-78M!J fiber sheet
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WLSF fiber sheet &{E

i | FLa41:Effective area: 20 x 20 cm?
Connected PMT: 4
Kinds of fibers: SCYOR
Sheet: (20 x 5 cm?) x4
FLa42:effective area 5 x 5 cm?
Scintillating fiber sheet
Position pixel 5x5 (Pos. Res.~1 cm?)




FLa41

FLa41

ScYOR,

Effective area: 20 x 20 cm?,

PMT connect 4(-210x2,-20x2)

1R :23.5x24.0 cm2

NX:22.0x22.0cm2

[EX:5.0cm

HHiS R ZE=3.0-3.5cm

BrEfE: BY1=7.80mm, BY2=8.50mm,
-9- OR1=8.45mm, OR2=8,9mm




FLa42
Scintillating Fiber Sheet
Effective area: 5 x 5 cm?,
MPPC connect 10
Position Resolution ~1 cm?

Fiber itx2E . fax2 =
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Backward production of w mesons by linearly polarized photons at
SPring-8/LEPS

T. Hotta® for the LEPS collaboration

*Research Center for Nuclear Physics, Osaka University, Ibaraki, Osaka 567-0047, Japan

The vp — wp reaction has been measured at the photon energies from 1.5 GeV to
2.4 GeV by using a linearly polarized photon beam. A forward proton from backward
w photoproduction has been detected with the LEPS spectrometer. Preliminary results
from the first SPring-8/LEPS data are presented,
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1. Introduction

The constituent quark models [1,2] predict much richer nucleon resonance
states than have been observed in pion-nucleon scattering experiments. A
possible solution is that the “missing resonances” could couple weakly to the
pion-nucleon channels but strongly to other channels, for example, nN, A «,
KA, oN, wN, etc. The meson photoproduction via resonance excitations
might be a good tool to study this problem

1. N. Isgur and G. Karl, Phys. Lett. B 72, 109 (1977).
2. R. Koniuk and N. Isgur, Phys. Rev. D 21, 1868 (1980) [Erratum-ibid. D 23, 818 (1981)].

WY A—7ET IV, ]3O T HIGREZFETS - wHHET-
BFHELERTOE LY, T‘ﬁ‘Eﬁ&FJ&ﬁti missing resonance” H'
THEF- R FFr o RIIANEEHEE TEMDF v RILDERSTES -
BZIE. 1N, A, KA, oN, wN fgto,\ﬂ%ﬁbﬁ_%%m L7chEFiE
BT DEEDFRERAD BN — LI DS LA,
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1. Introduction

The role of the nucleon excitation in w photoproduction was theoretically
studied recently by several different models [3-8]. All the models well
reproduce the differential cross sections of the w photoproduction measured
by the SAPHIR group [9] with inclusion of the N* excitations. However, we
have not well understood the N* excitations in the w photoproduction
because each model requires different N* resonances to reproduce the
measured cross section.

Q. Zhao, Z. p. Li and C. Bennhold, Phys. Lett. B 436, 42 (1998)
Q. Zhao, Z. p. Li and C. Bennhold, Phys. Rev. C 58, 2393 (1998)
Q. Zhao, Nucl. Phys. A 675, 217C (2000)
Y. Oh, A. I. Titovand T. S. Lee, Phys. Rev. C 63, 025201 (2001)
A. |. Titov, B. Kampfer and B. L. Reznik, Phys. Rev. C 65, 065202
200

)
A.l. Titovand T. S. Lee, Phys. Rev. C 66, 015204 (2002)
9. F. J. Klein [SAPHIR Collaboration], PiN Newslett. 14, 141 (1998).

WIEERICHITEDRZFRIEOZEIENIIBRBAICITIWVWSDONDERDZETIVIC
SO TRIEFREINTLS[3-8], SAPHIRZ IL—FONCE>TRIEIN /- w0 e 45
ROMOMEBEEINOSTRTOETIANHEEZSH TCR<LBERL], LM L.
W IEERTICBITAN FIEZIEHXYIBFEIN TR - 25, T IVIEE
EINHOMEEEBIRTA7=OICELRLZN*HEAEZRLTVSEHS,

4

N

3.
5.
6.
7.
(

8.
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1. Introduction

As an example, Zhao et al. found that the F. (2000) resonance plays a very important
role in w photoproduction at Ey~1 .7 GeV [3,4]. In the model of Oh et al., this resonance
is not so strong but the contribution from N, (1910) and N3/2_(196O) in the quark
model prediction by Capstic [10] give the dominant contributions. The Ng/z_(1960) is
identified as a two-star D,,(2080) resonance in the Particle Data Group (PDG) listings.
And the N,,(1910) is a “missing” resonance. The difference between these
calculations is due to the difference of the quark models they used.

3. Q. Zhao, Z. p. Li and C. Bennhold, Phys. Lett. B 436, 42 (1998)
4. Q. Zhao, Z. p. Li and C. Bennhold, Phys. Rev. C 58, 2393 (1998)
10. S. Capstick, Phys. Rev. D 46, 2864 (1992).

fl& LT, Zhao/c BILF, (2000)HISHE, ~1.7GeVT w HEMICBEWTHE ICERREREZR/LTWVSZ

ExRDIF7[3, 4, Ohf=EMETILTIE, COHBIZHFYFRSARWDY, CapsticicE>TFEINTWBE Y4 —
JFTIL[10]ICBWLTN3/2+(1910)EN3/2-(1960) LD HFE ST BN AT 5% 5 %25, N3/2-(1960) 1%
WMFT—9JI—TPDG)DYRKNIHBE2DDD, (2080)HIBELTHAININTWS, EL

T N3/2+(1910)IF" FEZW OHISTH 5, INODFTEDEWVIFEAINSGIA—JETILOEISERTY
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1. Introduction

There is an old differential cross section data for backward w photoproduction
[11] that shows a dip structure around u = -0.15 GeV. However, it is hard to be

reproduced by model calculations [12]. New precise measurements are also
awaited to confirm this structure.

BA 0 ERDHWNESETEEDT —% - u=-0.15GeVDEYDMALEEZTRT -

BNH5[11]. LI L. ETFIIVETEICLZ2BEKIIERE#ETHS[12] FTLWERAIEIZE .
ZDEEATERTEH-DICFHINTWS,

11. R. W. Clifft et al., Phys. Lett. B 72, 144 (1977).

# Observation of a baryon exchange dip and parton effects in backward
photoproduction of w

12.Y.Oh, A.|l. Titovand T. S. Lee, arXiv:nucl-th/0104046.
# Higher and missing resonances in w photoproducrion

-15 -



2. Experiment

Beamline: SPring-8/LEPS used laser electron
photon produced Backward Compton Scattering
of the laser photons off the circulating 8GeV

electron.
Ey: 1.5-2.4GeV

Detector

Momentum analysis:

(1) Dipole magnet

(2) Silicon-microstrip vertex detector

(3) MWDC; upstream:5-plane, downstream:2
Particle Identification:

(1) Silica-aerogel Cherenkov Counter

(2) time-of-flight; wall
Target:

Liquid hydrogen target(FR{A K =ZIZEH)

- 16 -




2. Experiment

AU ANT, w BEREERT B,

MR ZRICH Y VIR 2 DY AL,

w FEFIEERIAE/Z W UdDREIFRIRRETS,
B&:782.65MeV/c2, 15(JP€)=0(1")

BRIEE—N:
trm - 89.2%
%y - 8.2%
T - 1.5%

Other (e+e-, 37, ) --- less than 103

Proton M1 DHTLBA RV N R> TS 2,
— FOFDmissing masszii~X 3,

Missing massé& (& ?

ARV KN A+B = C+DEZE 25, ABDDIRIL X —LEF =%
LR TELELT.CICDWTREET BRI,

I\/lmiss = 3SQ rt{(EA-I_EB-ED)Z _(PA+PB-PD)2 }
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counts (x 1000)
Tl
b1

3. Preliminary Results

0.3 < B2m < 0,62 rag |

" )

E = 1.8 GaV

WDARY N N=AYRNLT
W5,

79 B=134.9 MeV/c?

7 547.8 MeV/c?
W 782.6 MeV/c?
n' O57.7 MeV/c?
MBGIETILF T AR N
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3. Preliminary Results

We aim to obtain the photon beam asymmetry 2, to discuss the N* contributions
in the reaction. The 2, is defined as follows.

CORINMCBITBENODFEAERT H/-ODIHFE—LDIETHIE
SxEBAHIEEBIET, ZITRDLICERT D,

a —a
5 = ||
oL+ a) Z ' [031 <,om <052 sq.
where o and o the cross sections for photons ?’;: [ e o
polarized perpendicular and parallel are to the z '
production plane defined by the photon and the w s | " 2 ;
meson, respectively. w e, " R ‘;"*
025 ha ot
l+ F

IIT.0 Lo FThTh SFEwPBEFIERKL W
EEICE O TERINA EEEWITORAILFD 075 | poak G

FIER CTH 5,
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3. Preliminary Results

In order to reduce the systematic error of the polarization measurement, we have
taken the data with two polarization directions. In one case, the photons are polarized
horizontally to the experimental setup. In another case, they are vertically polarized.
The photon beam asymmetry C, is determined practically from the vertical-horizontal
asymmetry defined as follows.

RAAEDRIRREZROTILOIC. 2DDRA AR TT —F%2E>TWS, HBIFETIE
FIFEERIBRICT L TKEICRAINS, BIDZE T EEIRALTWS, EFE—LD
FEXTFRYE X IFEE-WTOIF[IENOEEMICLLTOLIICERIND,

Nu(‘yﬁ) o Nh(‘i’)
Nu(¢) + Na(¢)

where P_ is the photon polarization, N, and N, are the normalized yields with

vertically and horizontally polarized beam, respectively. An example of the vertical-
horizontal asymmetry is shown in Fig. 3. The beam asymmetry 2 x will be obtained by
fitting with cos(2 ¢).

ZZTPyIdFDREA.NvENhIZFZNENKFEEEBEDREIEFDREEILL TS, K-
ﬁﬁd)aiﬁﬁﬁﬁd)%ﬁﬁti&:ﬁ??o FEFDIEFFMYE Z xidcos(2¢ ) TT4vTAVTITLY
"Tonsd7s,

= ¥, P, cos(2¢)
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4. Conclusion

At Spring-8/LEPS experiment, backward w photoproduction has been measured by
detecting a forward proton with the detector. The data analysis is underway. As a
preliminary result, we observed finite photon beam asymmetry 2 x which will give us
new information on the role of nucleon excitation, including “missing resonances” in
w photoproduction.

SPring-8/LEPSZEERT. I A DprotonZziRHZZ CTHRET I EICL>T R A w E
7 RE LTz, T —Y BT E T, FIHENAERELT. BRDO L FIETHMEZx
HEVAIL7: - Chid, w BERICEITS missing resonances” 22 AT FRIED
BEDHFLWEHRZS5 255D,

T. Hotta et al., Nucl. Phys. A721 (2003) 751c¢-754c
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(1) MPPC + EASIROC #l/0
CAMACE DDAQEE]

(2) cosmic ray test using FLa41
THTY>THELLDZL, \
Easiroc.ccDY—RFmAHEINEESE RIS >THLD,

(3) 90Sr beta-ray test position profiling using FLa42
(1D T LIRWEARTTEE

(4) Reading review
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MPPC Calibration

Raw Signal
TRG
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MPPCT

, LED vs Dark event
2014/07/11 update

MPPC + Dark LED + MPPC

Entries 10000 | Entries 10000

Mean 790.5 +0.5739 | Mean 932.4

RMS 57.34 | RMS 1224

Irltegral 9883 | Integral 8089

¥2 / ndf 1020/ 10 | %2 / ngf 2585 /103

Constant 1176 £37.7 | po 47.96 + 0.15

Mlean/?ﬁgm 1 149.1 + 8.1
p3 9.178 + 0.455 o
p4 135.3+7.3
D5 1045 +054/| | P-€
p6 132.9+75
07 9513 + 0544/ 2 P-€
08 100.59.3
n9 11.31+1.08 | 3 P-€.

8900 8950 1000

1050 1100 1150 1200

Noise Rate (0.5 threshold + TRG)
T LED 1kHz 1.0E+04 event

Noise event: 999
999/1e4 kHz = 0.1 kHz




