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s““ﬁ[ ution of Non-Uniformity

-uniformity reduced from 10.8% and 5.5%
to 6.5% and 3.3% for 6 and rms respectively

Progress on crystals
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SuperB LYSO Crystal, Type 8

1.2F Netecior 2xS8664-55 APDs (fixh mm?)
| Factors incuded- | ight collection, Fmission, Seff-ahsomption and QF

Roughenad surface. Ra — 0.3 (micron)

effect dominates non-
uniformity: d is about
13% for all polished
surfaces.

can compensate the

Normalized Light Output

All surfaces polished: §= 12.1 £ 0.4%, ms =6.4%

- @ No.1 roughened: 8= 13104%, ms = 13%
- @ No1&2moughenad: §=-13./=04% ms= /2%
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» The best result is

Distance from detector (cm) only one side surface.

» The optical focusing,

» Roughened surface(s)

optical focusing effect.

achieved by roughening IEVERRERIRITITEERITUE T CRVRTTRTREL OGN
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Real Exercise: Roughening SIC-LYSO-L3The
smallest side surface of SIC-LYSO-L3 was
roughened to Ra = 0.3 at SIC via a two step
process

I

SO s

II : " Polished SIC-LYSO-L3

1st:lapped to Ra = 0.5 by using 11 ym AL, powder for 10 min with 2.5 kg weight,



{ Relative Light Output & Uniformity

Ra=0.3
uniformize
this crystal

to < 2%.
Ra = 0.25

seems the
best for
this
sample.
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Normalized Light Output

0.8

Distance from the end coupled to APD (mm)

SIC-LYSO-L3

APD: Hamamatsu 2 x S8664-55
APD covered with quartz
Crystal wrapped with RIBA cell
Large end coupled to APD

B |nitial:

6= (15.1£1.5)%, RMS=7.8%, R.L.O.= 100%

— Ra =0.3: -
6=(-1911.5%, RBRMS=1.1%, R.L.O.= 74%
| | | | | | |
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sﬁné?ﬂ-ulatlon studies: bckg, time resolution -
e,

Crystal Time Resolution for LYSO taken
from TB measuremnts: e : =1 e
->Take crystal time from signal peak fit : : = R I
>Plot t(X1)-t(X2) . : :
->Perform Gauss Fit f '
-> Time resolution = 0 /sqrt(2)

Sampling 40 ns 4[‘ 101278
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7\ Simulation studies: FWD PID )

superB

) - 4 Fwd EMC 7 Efficinecy

INFN
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Fwd EMC Energy Resolution | y Efficiency vs Energy |
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Which conclusion?
More statistics to reduce errors?
Factorize effects?
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SIIIIEﬂ m’ Mass NFN
\._/ CHE Al o with Bk =1 GeV " sam,
52 Wiverd Il Both clusters in Fwd Endcap
AP+ Il Fit: Background + Novosibirsk

No Fwd PID
om=4.410.4

250 300
Mass [MeV)

[ =" Mass | 2T naf 1875732
po 68.15+ 7.37
p1 1338+ 06
p2 4.136 2 0.310
p3 -0.04854 + 0.09631
pd 2576+ 5.44
ps -0.01487 + 0,00190

fTOF
om=4.110.3

300
Mass [MeV]

Fwd PID Effects on EMC
e fTOF and FARICH effects on pions mass resolution are negligible

» fTOF and FARICH effects on pions detectign efficigncy is very small



Study of time r

time resolution

[
$| etmeser ] —hptimex07 |
p1 -4.101+ 0.013
‘ 500 P2 0.555 + 0.010
ﬂ p4 0.5493 + 0.0095
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distance between peaks about
4 adc sample (1 ADC sample =4ns) 2 16
ns shift when ADC loose the phase.

Perugia /)

*Degradation of signal in ADC 3

e Asynchrony between ADC modules (16ns)

*Asynchrony between ADC channels

1. Reproduce problems
2. Offline correction algorithm?

3. Try to solve with Fan In Out

hptimex08

hptimex08

Entries 516
x2 I ndf 30.63/32

50

It is possible to study the time resolution with crystals

in the same ADC modules
April 7th 2011, LNF

SuperB workshop
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Constant 479+27
Mean 0.7696 + 0.0295
Sigma  0.6452 + 0.0227
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Graph I ndf 561/1 || ¥*/ndf 20.21/1
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St

- "ar,r Energy resolution versus beam angle

Beam angle sligthly affects the Energy Resolution

Not enough to reach DATA agreement

Graph
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Try some improvement on resolution (data)%“;m

£\
Supert
| Salr taneously all intercalibration constants to get the “best” energy resolution.
- y resolution taken as the core resolution of a binned fit to the data with a crystal Ball
function (a fit is performed for each set of parameters).
- Include temperature corrections determined during TB*

ADC counts |
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Proof of principle: the method seems to work, but require more statistics to produce stable
results.

Small improvement in oE/E (a few percent) for 1 GeV Runs, similar conclusion if the new
calibration constants provided by Elisa are used.

Difference in resolution seems to suggest that the intercalibration uncertainty is around 1-1.5%.
Not enough‘datafor high energy runs (low°APD gain)to get proper convergence of the fit
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Electronics and Trigger )
BTF in May L/E“F'i”s‘i‘li‘ﬁﬁ‘é’.“;';

study better the response of crystals

electronics worked well during the CERN test beams and we
understood the noise source (shaper)

Do not touch to much the electronics to have more or less the
same system to factorize problems.

only adjust the amplification chain to lower energy scale of the
BTF (100 Mev to 500 Mev)

High Gain 1MeV~12.6 mV
380 &

VoR

308 V Low Gain 193MeV = 1469 ADC

1MeV~3 77mV

VFE || VME RANGE

43V

ADC

Connect 1 CMS APD SuperB workshop



f.\ EMC Forward tentative of Implementation

superB

| -

Perugia /)

5 x 5 =25 crystal tower

New Circuit Analog Sum
over 5 input.

April 7th 2011, LNF
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Supark ALTERNATIVES to LYSO el

w have started to look into possible alternatives to LYSO (budget con‘;c_;ainxs![zi DDDDD

isicaNucleare

di Fisica®

1) Pure Csl forward calorimeter
-possible readout have to be studied (VPT, PP)
-Radiation hardness !
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2) Replace Ciny e v snwsd gl and retain the —

three outer rings of Csl(Tl)
-save mechanics

ampl(rel. units)

Simulation will be developed for the two solution to have an
april 7thEstimate of the expected resolution: oy



7°\ Backward endcap e )
sup INFN
b-scintillator sampling calorimeter, 24 layers of 0.3 mm thick scintillator Stl‘ip(il}d/,sﬁwm DDDDD

mm thick Pb plates

_SiPM Prototype preparation, 48 left handed spirals and
, x\ 48 right ended

Missing components:
Diffuse reflector sheets and paint

Temperature sensors
| Get 3 more SPIROC boards from

AL
et calibration board and clear
Y fibers from Prague

mirror
96 logarithmic spiral strips
48 radial sector strips
Main issue is manpower = find collaborators strips could be ready for
- New post doc next summer from AIDA funds stacking earliest middle of
- started contact with DESY group June

MPPC radiation issuse

If the n radiation level turns out to
be to high in the backward EC EMC
we can switch to 20 um or 15 um

pixel detectors that work fine

after 1011 n/mm?

It seems that DESY can helE‘ in any case on strip
production which has been the bottelneck in the

last months

April 7th 2011, LNF SuperB workshop
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WBS and analysis strategy
Wer production ntuple: neutral energy smearing not applied

- ch: analysis of September sample to evaluate the impact of Bwd EMC used as veto device
CHECK FAST SIM CODE IS

Perugia/)
INFN

Istituto Nazionale
di Fisica Nucleare

Fast sim: energy smearing

-without smearing, results can be too optimistic

-Need to re-compute impact of Bwd EMC veto including resolution effects: ONGOING.
-make a new production for the BBbar sample is too time consuming SEE HOW THIS AFFECT
-apply smearing off-line RESULTS

-validate smearing algorithm on signal and single particle MCs

-apply off line smearing on both BBbar and signal samples from September production
- repeat the analysis and compare S/sqrt(B+B) w and w/o Eextra_bwd veto

SMEARING OFF

B(l - K.“VV
Sample | Neat | Nyl Bwd | 3
BY — K*vi 786 778 | (99.98 +0.36)%
B® had cocktail | 181 | 143 1 (79.0 £3.0)%
ASign/Sign | (11.4 £ 1.9)%
BY - K" (Ksn" v
Sample Noa | NoaBwd | £

"B - K*'vip | 233 232 (99.57+0.43)%

B* had cocktail | 136 | 114 | (83.8+3.2)%

ASign/Sign l (8.7 +1.9)%
B" — K*" (K =" )vi
| Sample Not | NealBwd £
Bt — K*tvi | 227 222 (97.8+1.0)%
' B* had cocktail | 75 | 65 (86.7+3.9)%
ASign/Sign | (5.0 £ 2.4)%

SMEARING ON
B’ — Kb
V. Niel Bwd 3

< Vel

Sample

‘B K%p | 786 778 | (99.98+0.36)% |

B° had cocktail | 181 | 146 | (80.7+2.9)%
ASign/Sign [ (10.2 £ 1.8)%
B* — K**(Ksn™ v

Sample | Nual - Nyel Bwd | £
BY - K*'vu - 233 . 232 ‘ (99.57 £ 0.43)% |
B* had cocktail = 136 114 | (83.8+3.2)%

ASign/Sign | (8.7+1.9)%
B — K**(K*n")ww
Sample N, Niel Bwd £

sel 4 ~
B* — K= vb | 227| 221 | (974%1L1)%
B* had cocktail | 75 | 65 | (86.7x3.9)%
(4.6 £ 2.4)%

ASign/Sign [



7N\ B->tv Event )

CimorR INFN
Signal Bsi; — Tv decay | T BF from PDG Mimicking bkg Mimicking T bkg
Bgig — TV, T — evv 17.36% B —ev+ X B — mwX, T — evv
Bsig — TV, T — pvv 17.85% B — pr+ X B — v X, T — pvv
Bsig — TU, T — TV 10.91% B—-om+ X B—twX, t — mv
By, — TV, T — pVv 25.51% B—op+X B — tvX, T — pv
Bgig — TV, T — a1V 9.32% B—oa +X B—oT1vX, T — av
Bsig — TV, T — w2y 9.29% Bom27'+X | B— mwX, 7 — m2n'v
T — all 6 90.24% B — anything B —rtvX, Tt —allb

|
- LR«
a o oo CHECK FAST SIM CODE IS
l S o LA ONGOING.
des s s s e o v oo oioes  SEE HOW THIS AFFECT
RESULTS.

Cutting on Eextra in Backward EMC for V0.2.6 increases:
== S/B by ~15-20% depending on t decay mode

= S/VS + B by ~3-5%

Proper energy smearing (V0.2.7) lowers these numbers

April Jth 1, LNF SuperB workshop
insignificantly



77\ Conclusions )

Istituto Nazionale
di Fisica Nucleare

Important progress on crystal understanding in terms of LRU
2 more test beams are foreseen in May and September

1) “same” configuration as CERN (try to understand resolution)
2) “best” possible configuration (2 APD’s + roughening of 1 face of the crystals)

Electronics and trigger improvement and developing is ongoing
Analysis of the CERN test beam is continuing, very detailed effects are under study
BWD calorimeter: prototype construction is ongoing

Physics studies using BWD calorimeter as veto show consistent results with previous
meetings 2 5-10% relative gain in significance

CHECK FAST SIM CODE IS ONGOING.
SEE HOW THIS AFFECT RESULTS.

April 7th 2011, LNF SuperB workshop



