Status of installation and
commissioning for the Belle |I
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Maeda Yosuke (KMI, Nagoya Univ.) W

for the Belle Il TOP group LAB

2nd Mar, 2017 KM i| e«

INSTR-17 @Novosibirsk | I N L
K| Mbt




2/19

Aluminum container

/ (0.2mm thick)
T

O Belle PID : threshold-type
aerogel Cherenkov counter = |
O upgrade to RICH-type counter .-

oend-cap : Aerogel-RICH
(talk by L. Santel))

O challenge for barrel
PID upgrade

Olimited space
&Belle structure is reused

Olarge area barrel PID
—->new technology is necessary

Belle II
2nd Mar, 2017
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w technigue : Time-Of-Propagation

charged particle track

O reconstruct ring image s [*éb’i;'éj’iz/n, _r

. ° ° o . ¥ ) [id
with timing information - T
. Backward-going . [
0 high performance |
Korn 7 30000
%Qﬂ 3
Cherenkov - Detected
C radiator P

rec. ring image
(simulation X (em)
2 GeV/c, 6=90") 2nd Marr, 2017
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2w technigue : Time-Of-Propagation

charged particle track

Oreconstruct rng iMage o

harged part
herenkowngle K
f/_OSQ =1/np 7

“

with timing informafion&

O high performance

O homogeneous | el MH

O compact o | e,
>larger inner tracker Hom | e | B

olower amount of material & ,,./m — : il
Sless effect - T
for calorimeter gelie PID systerm i/ H

(ACC + TOF) EvBelle ———

2nd Mar, 2017
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Cherenkov
radiator

defector design

Dho’rosenso ) “
O Cherenkov radiator: \ 0 &% « X, 2
high-quality quartz bar\5%& 5~
o synthetic fused siliccpus e,
On=1.47 (@An=400 nm) Fixuep

Fixture A * -

Pri ga seals

O high-speed photo
-sensOr (MCP-PMT) s ;nate' o
N reOdOUT c eCTromcfgadoumer front-end electronics

O 16 identical modules UElSI7BLICIEE e
to form a barrel

stfructure

D

O

Belle II
2nd Mar, 2017
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MIrror

O challenging specification
0 roughness <6 A (RMS)
O parallelism <4 arcsec =24 um,
O flatness < 6.3 um
O chamfers < 0.2 mm
o...

O two 1.25-m-long
obars are glued B 2
as well as a prism and a mlrror

O results of quality assessment

O transmittance >98.5%/m
reflectance >99.9%

2nd Mar, 2017
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iIcro-Channel-Plate (MCP) PMT

Oexcellent timing resolution
for single photon (~30 ps)

27.6mm

° \\
0512 PMTs in total I-inch-square
hoto cathode | onode
EI ifetime R&D . (4x4 ch)
e~ affe |mprovemen’r ohofon ]
G 1 | L L
(]>) - % ‘i--"!z:h MCP (2 1ayers
= 09f requirement® e
O KT0074 T (>80%) =
q) - o
o 08 g
L S——expected fotal cha < l
% - AT (50.¢ 7|

0 5 10 15 20 25 30
accumulated output charge (C/cm?)

2nd Mar, 2017
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O module production
late 2014 — Apr 2016

o installation : Feb — May, 26 '

O sag during the period was
<0.5 mm, within requirement

monitored sag

0.5 m
—~0.4
€03 105 mm
égi wl#s|0t05
é '0 . | spuniis|0t06
0.1
&))_0.2 -=iic|ot07
%—0.3 =< |0t08
—0.4
-0.5

0 2 4 6 8 10 12 14 16 Act No. 2nd Mar, 2017
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ins’roHo’rion

\ «w -

\ \\\

O module produc’non ;
late 2014 — Apr QOHJ

installation completed ;
at 11" May, 2016

L /‘\ Q
4

after strong
back removal

LR
\"}

~J

2nd Mar, 2017
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= erformance study after installation

Oitems to be checked
O healthiness of each component
O calibration to achieve full performance
O operatfion in the 1.5-T magnetic field

' . Calibrati
O available tools oot Opfical Calibration

fibers

O0CCD camera [
Odirectly check quartz  Frentene
-PMT opftical coupling —medules
Olaser calibration sys’re?%ﬁ

Opicosecond laser illuminate all PMTs  PMI
modules

O cosmic ray data D

cookies

s

LEDs  ccp
cameras

O

Belle II
2nd Mar, 2017
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fiming performanc

O waveform time base calibration # test
O calibrate non-uniform sample integygals & 132"

affter cohb

before calib.

.
weeeleceeesenenqMean

126
22222

. after calibration
Oclectronics — 30 o
]

Entries

100}~ -

H
205 205 700 200 0515 22 725
Sample Num. pix1] pmt 1- 1 irsx{bs0,ca,as1 cho] -
BRSSPSR, NS (OO o - —

100
Sample Num.

Oresponse to laser feB rj” T'm'”g PE

oo ~ 120 ps with above calib. e

Ounderstanding of multiple ===
laser path is necessary g |

Belle II

2nd Mar, 2017




12/19

Oslight filt of the magnetic field

—>strong magnetic force 1o PMTs
(side fube of the PMT is magnetic)

B(1.51 (4 PMTs)

low hit
ratio

Belle II
2nd Mar, 2017
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Oslight filt of the magnetic field

—>strong magnetic force 1o PMTs
(side fube of the PMT is magnetic)

B(1.51 (4 PMTs)

2nd Mar, 2017
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fix the problem

Oinserting spacer to prevent
the rotation

ONO rotation of e
PMT modules g

4\
////////

laser hit map ratio (1.5T/0T)

2nd Mar, 2017
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trigger —7
o install frigger counter counter
O No tracking

0 data taking with and without.
mggnehC‘fleld plastic D

: infillat
o0 confirm the coyn’re?c'” )
-meaqasure Is vali

direct hits

20}

reflected red :1.5T
: hits - : .

1000 -_ ........... ............. Cosm|cr0 y ;

observéed!

llllllllll

oW W W om
photon hif fiming [Ns]
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:

angular response

O photon vield with
diagonal and off—
diagonal hit event s %2“

o less hits when muon m] i;mg @]Ir ‘ R} @ ()

penefrate off-diag.

O T do’rc

diag. pair

0T

3 ock MC
pair of modules [y red : data
Owell reproduced 5 [ . . T PO P
by simulation £
diagonal module pair 0.4 Off d|09 pcmr | |
—>normal incidence e e e e
: module ID

=
O, = Cos'(1/n) ~47° W
0. =Sin'(1/n) ~42° &

2nd Mar, 2017
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nHit per ?{Smic ray track
S

[
9]

=

wn

-

O comparison of absolute phofony

ohoton yield:

yield between data and MC 2y

O agree within ~20% level
O Further study on hit efficiency is on-going.

T (diag. pair only)

E_ . ™ e ® o : ; ;

o ol B

- top half bottom half

[ < > | < >

- black : MC
_ red : data

[ 1
| | | | | | | | |

slot01 slot02 slot03 slot04 slot05 slot06 slot07 slot08 slot09 slot10 slotll slot12 slotl3 slotl4 slotl5 slotl6

17 /19
Z - 0 —— e ——
”"‘E n black : 0T
BEUEs J/“ﬂ.‘w red:1.5T
120F J'L‘JFL L oigia feru s vwor
ol
J ﬂj b‘f 1 £
il + Ol
20E Tuf i ULLun nhotons
20" 40" 60" 80 e
1.5T (diag. pair only)
25 " oa g
| | . *
| | - = | .
15

nHit per cgic ray track

)

wn

*No serious dropin 1.5 T
*uncertainty of cosmic ray
mom. and angle

*PMT gain tuning needed ﬁ

O

slot01 slot02 slot03 slot04 slot0S slot06 slot07 slot08 slot09 slot10 slotl1 slo t1 sl t:
ZRRAGE 20T



current status

O after fixing the PMT problem,
INnner tracking detector
(CDC, talk by N. Taniguchi) S well as
backward end-cap EM
calorimeter cL) was installed

O preparation of data taking with other
detectors is on-going
—->more detailed analysis is possible
with track information

CDC installation
(Oct, 2016)

D

O

Belle II

2nd Mar, 2017
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@

summary & prospects

O The Belle Il Time-Of- ProPogahon TOP)
counter was successfully installed last Mayy,
and commissioning is on-going

O We faced PMT rotation problem in the
magnetic field, it is immediately fixed.

O Cosmic ray data (without tracking) showed
reasonable data-MC agreement. Still more
understanding of hit efficiency is necessary.

O More detailed performance evaluation will
be possible using coming “global” cosmic
ray data with track information.

D
o

Belle II

2nd Mar, 2017



backup slides

D
o

Belle II

2nd Mar, 2017
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expected performance

Oe.g.~10% (Belle) > ~3% (Belle Il) &« mis-ID
at 86% efficiency of 1-2 GeV/c K for D** —
DOrt, DY — K—rt?

K/m separation: efficiency

» Belle II PID (TOP+ARICH+dE/dx) performance
» TOP / ARICH event reconstruction software already working well.

D
o

Belle IT

K/m separation: efficiency

Belle PID (ACC+TOF+dE/dx)

Belle IT

» +dE/dx (CDC) information to cover the backward region ‘g !
= a. vg K eff1c1ency / pion fake rate improved as expected. c.f. Belle PID (88%/9%) F) o
o , & a8 F
=1 Fo i ~ Kaons
; 09 - GaIRnt ‘”I‘ { M 08 5
g os I g osf Belle PID
& o7 } s g —
3 06 | B kaons é’ Averaged K efficiency 88%
% 05 f B pions ‘H ” moos Pion fake rate 9%
§ 04 | | i‘; 02
= 03 | | ozt Pions
Moz f W i I N SN
o1 [ = — \ i )
o Bl T e o - - - -
0 05 1 15 2 25 3 35 4 45 5 g E
p (GeV/c) 5 p (GeV/c)
Belle IT PID .
Averaged K efficiency 94% o Slldes frOI N K. HOYO kOWO »
-
Pion fake rate 4% §
HE (2015) &
o NBF Bz S Totas i us 2 s s s > @h§/03/27 @15 o N Bz 2015/03/27 @16 ]

efficiency for pions

2nd Mar, 2017
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expected performance

D
a4 P1D impact on physics analysis

Belle I

30

B’ K= packground Belle experimental data

> 25 (657 million BBbar sample)

B 20 BY—pl signall

S

S 15 12

2 qob... HH” 1 AE: energy difference between
ot.%r B ; ' 1, ™M |ﬂ reconstructed B? and beam
backgr background t

-0.2 0 02 04
AE (GeV)

Belle I1 7.5 ab-1 expectation from MC

with Belle PID with Belle II PID (TOP+ARICH)
*E L o p% 'E 300¢ O e
> 400 o K% 2 C noKY
i 200 C
ol » .
i i D
0 %7 02 II‘.Il JE.Izl L'n|.4' 0 _41.4' 02 Ill) 1:2'“0[4' @

AE AE Belle I

T. Hayakawa (2015) 2nd Mar, 2017
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Qb
'@ quartz specification

m Two 1250 x 450 x 20 mm3 bars per TOP module glued
together o make a 2500 mm long bar

* Material: Corning 7980
* 30 bars polished by Zygo and 2 (+2 spares) by AOS/Okamoto

Specifications QA results
Length 1250+=0.50 mm &% E + L
Width 450%0.15 mm S 99.98] o i

m L —
Thickness 20=0.10 mm s : B s +
= 99.96-

Flatness <6.3um 2 K

Perpendicularity <20 arcsec 8 99.94|-
s E

Parallelism < 4 arcsec < :

_ 99.92} ,

Roughness <5 A (RMS) t Requirement

(for the largest surfaces) S = S 9'9 K '99'.5' o0 '10'D
bulk transmittance (%/m) =
K. Matsuoka (@KMI2017) 2nd Mar, 2017
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module Ossemb\y e

4=

Optics: olignm‘ewn’r, gluing, Enclosure: gluing CCDs and QBB: s’rrong back flo’r’rening,
curing and aging (~2 LEDs, integrating fiber button & enclosure gluing.
weeks). mounts.

NNNNasbd

Put on a cart. PT and front- QBB assembly and gds Move optics to QBB u

end integration, sealing. the “lifting jig”.
performance check. 2nd Mar, 2017
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mechanics '

Module cross section

O requirement for r-'1

Quartz Bar Box (QBB):

light but rigid
~aluminum honeycombp plafe ! Peekbutiens
oround shape to have high rigidity °

(x2.8 rigidity than square) QBB 5"-4.' o

O strong back

o support frome )

Oremoved after connecting
to adjacent modules |
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K. Suzuki

tics: alignment, gluing.
---------- L-side

R-side

Prism-Bar
Bar-Bar
Mirror-Bar

n
=3

40 - - - - - +X (QB.B) sude _ _ - @ Prism-Bar
] ] R ] ] ] ] | = Bar-Bar
A Mirror-Bar

+X (QBB) side

"

30
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w

n
=]
e
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=
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=

wn
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’l ‘ A H

4
.

|
-
=]

|
o
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n
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|
-
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Angle difference in arc sec.
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|
w
=3
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o
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-
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Lt
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|
Y
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=]
-
o
w
2]

40 T ‘ X [Wéll) sidée . : ® Prism-Bar 20— X (Wa;m sid:e ® Prism-Bar
% 4 | = parBar = : = Bar-Bar
‘ ; A Mirror-Bar E A Mirror-Bar

o
I IIIII[III

I|IIII

Angle difference in arc sec.
Angle difference in arc sec.

IIIIIIl||||||l|||||°£lII|IIIIIIIII|IIII

side) Lo rside) |
; 'I e P EEL%EAVA | < i
s ¢ 10 11 12 13 14 15 16 17 5 6 7 8 '9 10 11 12 13 14 15 16 17

7 S
Module Number Module Number Belle IT

| 6| <40 arcsec. | 6y| <20 arcsec. , “= O
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FLy MoGuIE *ranspor’roﬂon S

OFrom the assembly site to the
installation site.

OUsing a transportation pallet, crane and
truck (~1.5 km @ ~5 km/h).

OGently done for all modules.

Temp. (T), Humidity (H) and Acceleration (G)
in the MOT1 fransportation.

120 Outdoor T:16.7 = 23.1°C 24°C
mv &> == 20°C
80 e 29 16°C
% o B . ‘ O T % 24%
g . 16% &
L o.Oz | ' Gx: (0+0.2/-0.1) G
o, ! y' Gy: (0+0.3/-0.2) G
0.4 o &
1 4 Crane Truck Crane g
@' G <—> <€ i —> b }é B

I
™
>

=
—
s

Gz: (-1 +0.2/-0.2) G

-14 -28

-16 -32
14:20 14:40 15:00 15:20 15:40 16:00 16:20 il >
- - ~ Time [Ah:mm] - - - —

K. Suzuki (@RICH2016) 2% Mar, 2017

J=] =




o

MCP-PMT modules . board (signai/niv g

Proudly Operated by Battelle Since 1965

routing, HV filtering)
/ . 340 nm
«, " wavelength

RTV to fix MCP-PMTs
to front boards

Optically
, matched
Vacuum chuck /! silicon cast

in place
Two MCP-PMT modules mounted to prism.face

PEEK parts
precisely locate
wavelength filter
relative to front
board

Removable optical coupling is made using a soft cast silicone
cookie with a drop of optical oil to make a “bubble free” contact ,,

September 5, 2016 PNNL-SA-120657

sl ;_5

J. Fast (@RICH2010) 2nd Mar, 2017
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etime extension of the MCP-PMT

Outgassing from the MCP deteriorates the photocathode and
the QE drops as a function of the integrated output charge.

Step 1 (2011) Step 2 (2013) Step 3 (2015)
Gas Sass
N, ;1 ¢ X
\\,, ! &
Ceramic Al MCP MCP
block ! s ALDF' .
coatfing on
Gas / the MCP surface
2.5-26.1 C/cm? >13.6 C/cm?2
S Averag el iG] emiu s
e 30 = ~ u Estimation gf
Q the lower bound
O 20 oo L e
A O
O 5 oo
E ‘|O 03_]7C/Cm ____________________________ A_L ___________________________________________________
:(I) AVelcgeslniC/cnmeisig A A Belle Il beam bkgd. N
i O o e 9000 P N W W) o @
Sample Belo T

K. Matsuoka (@KMI2017) 2nd Mar, 2017
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Vout
—

Osfrain
gauge

TILIHE 2
REICTF—OHHE-THD
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deflecti t
0.50
0.40
# 0.30
1 Beforethe slider approach. 0.20 —=506_M
2 Sslidersjoined. e 0.10 —8—505_M
£
3 Lifted up. = 0.00 —4—S04_M
S -0.10
4 Setthe weights. @ —>=S03_M
- -0.20 —%=502_M
5 Rotated to the top position. 030
6 do e —6—501_M
Removed OP spacers. .
P 0.40 —+=516_M
7  Rotated to the slot position. -0.50
8  Moved to a lower position. 0 > 10 15
. Action # [a.u.]
9  Slidin the barrel.

10  Tightened the shoulder bolts.

K. Suzuki

(24'h B2GM

D
O

11 Tightened the flange bolts.

12 Removed the weights.

13  Removed the slider bolts.

14 Removed the upper L-fixtures.

Belle II

0 1000 2000 3000 211 Sep, 2016

Relative height [mm]
POOOO0000000
QLOWOLONOULIAWNEO

15 Removed the lower L-fixtures.
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/

FemnT—4 (9135 57)

|:|I~')73 — NV B — DGR EZTE MBI
Bl
DR ERYDEREL/REEDREZE

_ x10 _
fraf N a7 \ Bt S
éwf N
s | k\“ L 34 1S
5" " \ hit timing
o L single peak s doubl
Module#D6 ™. wo oSN
Ozﬂﬁ 200 s '—uhqsoﬁl 2""35 : S 'i—'#'f' ] 'H ' ol
hit timing - ref timing [adc sample] -1250 -1200 1150 1100

hit timing - ref timing [adc erfﬁJMOr 2016
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FHET —F (EvbH)

Olc)A—HT=YDhit$x : ~2
I:Ij:DJ:%/\ll/_/El/d)%:ut £

Module#06

- k
2500
g L

ies [/(1 p.e.)]

2 3
2000 -

1500 -
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\./ P A S2L 7 —
@fﬁ;&%ﬁﬁﬁ’\d)ﬁﬂlj%&@T_@

OILF/VWhRITAA
N—ILRENICHEERIEZ

T2
O #A R IS KSR RED
BN EZHEER :
Module#07 =i Evh 85 i(

=4500
Q

54000 £ 5
E3500§ F 1 g 600
E3000 S F H 2w

2500 J L 400

2000 JJ Iit 300 ] EL

1500 Fﬁ ~

1 i
1000 L Jﬁ HIHR w0 f LLLH
500 Lo e 100 :H_ffﬁ %WW% Belle IT

[} - I I L TR T ot 1 s e e e e ST [|J

5 ‘10‘ L ‘20‘ . ‘30‘ . ‘40‘ L ‘50 . ‘60‘ ‘70‘ 1 o o 5 \10‘ L ‘20‘ L ‘30‘ L ‘40‘ L ‘50‘ L ‘60‘ L ‘70 ; i o "
Photoelectron yield [p.e.] Photoelectron yield [p.e.] 2 ] MO r, 20 ] 6
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MC simulation,  jsixe
OoTOP, ECL and KIM as wellas < > :
frigger counters were setup < \. -

\\i/)/

O prepared by Marko, scinti. by m&

. b@ IS0 T R - V‘““"“"’: d;““?"‘“‘fe ,
0 COSMIC rAY MUONS QF - g2 comic sy genration pesiofte=s

generated from
the outside of
the Belle | S
detector TG

T RQ

owith and without !\ K
magnetic field ||| ===

CDC
Moveable

11111

[ 1 T 1 ] 7
7' Feb; 2017°



O correlation between angular and

cosmic ray model

36/19

momentum distribution (from hep-ph/

0604145

I(py, ) = cos”(0) Iv(C)

G = pucos(0)
ol :spectrum
for 6=0

O BESS results
were used

_absolute flux [m? sr! s (GeV/c)']

[
[—

.............

eerrsetannans,

7" Feb, 2017



37 /19

highlights of analysis (i)

goo
2000 B

O event selection using TOP
hit itself is possible !

~500/—

Orequire hit in a partner modulem
and no hits in all the others :

o b b b b by
_159{.500 -1000 -500 0 500 1000 1500 0

O cleor peak structure oy
3 nHit distribution P
= 300f gL
- black : hit in the pair module ool
;E 2500 red : + veto for all the other modules i
= 1 L
0?
o slot02 :
150 (502-5102 _____ -0 \
100 E_ -1000? \@/
sof ! saplo g
: hits in >2 modules ¥ “‘D
0

R sl T Thdhney
0 10 20 30 40 50 60 Ht[p el ShOWGr evenT : 7Th Feb, 20] 7
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highlights of analysis (ii)

Oreduction of artifacts
— waveform analysis

ONnew cu’r at the window boundary

e

photon hit | *°F fake hits
candidates ¢ sewok

200—

150

d: ADC diff. of two | aoof
samples crossing half [l F
height O
h : pulse height
d/h<0.5 |

'I' 100f

100

C 200}
50 -

oF

- I - éwmdowboundory
cloo o b b gy bl o s Lo L 100 4 ol L

1

290 300 310 320' '330 ‘64‘0" 3'5dV' 3607 3'/6 T 1465 1270 ; 1475 3 480 3 485 1290
/™ Feb, 2017
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highlights of analysis (ii)

80

Oreduction of arfifacts = & . & 4 . '3
—waveform anﬂysis i3 "= ‘allsa‘é i';;!, .(l “1.‘!‘{';"':

2}

n

obaseline shift b

ofit ADC count dist. for 7 ™ ™ = = w0 e e
each window % ki
(take very long fime ad ]
to process...) o M

" oMy : Y :
O mis-configured asics ; ,e;

ndiscard asic data & 1} §1 1f R
WI-I-h -I-OO mCIﬂy hI-I-S . . “ SRR “ o imi KSIM |

11 1 I 1 1 1 I 11 | I 11 | I 11 1 I 1 1 1 I 11 | I 11 | I 11 1 1 1 1 11
0 200 400 600 800 1000 1200 1400 1600 1800 2000

7" Feb, 2017




data taking”

O PocketDAQ with full-
waveform firmware (20-21)

O "“Vbias” and “Vbias2"” values Wer
swapped

—>hard to analyze timing-
related issues, but able to
evaluate # of photon hits

O all the 16 slots were readout
O two kinds of trigger layout
O manually changed

7" Feb, 2017
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2 stimation of BG components

>10 hits

<10 hits

O0BG sample

Orequire hits in a pair of modules
and no hits in all the others
except the module of interest

= ning distribution . .

Q ———

S 400 — : .= Signalregion — e s
= ) oo FHE =368{7 = 04613
= £ e et e L A R

Py —— 200-ns shifted I SR> S Stdbey:::1116p = 03262
,E 350 aaE R R RSy O Undelﬂw ....... 3394
= T Overfiow ™" 5.127e+05
=

BG contribution : £1 hit 1771 S _edret

N
wn
>

T

NnHit for 200-ns o S

200

7k /shif’red from T : : e

150

Slgnol region sof : 0 ~400 2350 300 ’ : 3
—2>too many hits due to artifacts

PR TS S N S ST N1

0 ‘ LR s 20
nHit [p.e.] 7Th Feb, 20] 7

7077
100
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BG contribution

22

oise hits

sIo’rOQ

1.8 O U OO E OO U OU . SOU OO OO TP U U PO UUOTPOTPRON ........................
L6E- blgck signal. reglon ............................................ A— 2

14 _..b|ue me@nnHﬁmQOQng ....................... ........................ - P
1.2 - Sh|f'|'ed reg|oﬂ .................. .................................................. ________________________ 15 __ ................. ................. § ................. ................ ............

greup_} ................ ............... + ...... {' ........ ................. .............. O T
OndgroupQ

B LT L LT L L Pt PP P R TP L L LTt PP PP PP ET P LT L EPRY fPPPPPTPEN

2
=
0
3
**
= 2
]
=

# of n

)

n
||||||||||

_______________________________________________ ________________________ 9 S N TN ; ------- i -----------
: : - : ; : : : : ¢
S R 2 {' ........ } ............................ ST T S E % ‘ sty . T ; |
i N | 0_I 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 ITI 1 1 | 11
503-s11 504-s12 0 2 4 6 8 10 12 14 16

slot number

—— 200-ns shifted

Entries [/(1 p.e.)]

mean of this histogram

D

O

Belle IT
I 7th Feb, 2017
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- -
g -
Od e *
2 _
g -
2
=
g i
)
S
=
=9
S
g 22 .
= : : L
20— O
- 1 .
- (e T 4 A
18— A ia N
- |Egme s g |
16:— Eﬂa;ia overall 4 A A
- E‘la;ta event-by-event [ ] L v g
O : : ; ; . |
14_ : : : 9 :
C i i i i i
slot02 slot03 slot04 slot10 slot11 slot12

D

O

Belle II
2nd Mar, 2017
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Issues — 1rig. rate in data/MC

Oreasonable agreement in O-T case

Onotf reproduced in 1.5-T case
Oowrong modele bad trig. counter effe
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eff. vs HV and thre. (O T)

oAV = [-80,+100]
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eff. vs HV and thre. (1.5 T)

oAV = [-100, 0]
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# of photon hits / event
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Laser timing: laser_pixel3_0_gain4_HV3201_18may2015

_ Direct difference

— Entries 92580
7000 n n Mean 0.001008

— RMS 0.1819
6000 — ¥2 / ndf 55.51 /12

— Constant 7050 + 35.9
5000 - Mean -0.05767 + 0.00028

— Sigma 0.05758 = 0.00030
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laser system test bench

Setup in Padova - |

Quartz prism equal to those installed in KEK (rejected ‘cause of production damage on a
corner)

Fit results - pOS.O U pOS.]. - x-axis range [8,10] ns

pos.0 & pos.1 signal PDFs, full signal PDF, bkg PDF, full PDF

A dedicated support for the fibers is being produced

One-two evident peaks, very large tails

current precision on fiber position ~ mm

pos. 0 & 1 components no more distinguishable without fit
A. Morda (INFN Padova) Report on laser calibration system in Padova 7th February 2017 3/19
A. Morda (INFN Padova) Report on laser calibration system in Padova 7th February 2017 10 / 19

D

O

Belle II

A. Morda (@26 B2GM) 2nd Mar, 2017




