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Code version: release-00-05-02/

50k events for each config and for each
energy

single photons generated with particle gun

Energy: 100 MeV, 500 MeV

FWD ECL acceptance (as in simulation config
files): 'thetaParams': [12.398°, 31.62°] with
uniform distribution
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Contiqgs

ECL ONLY
Beam Pipe + ECL (1 vs 2: beam pipe effect)

BP + ECL + BKLM + EKLM (2 vs 3: back-
scattering effect)

BP + PXD + SVD + ECL + BKLM + EKLM (3 vs 4:
vertex detectors effects)

5. BP + PXD + SVD + CDC+ ECL + BKLM + EKLM
(4 vs 5: CDC eftect)

6. FULL DETECTOR (5 vs 6: PID device effects)

= W=

e [magnetic field always ON]
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Recod energy distribution

Reconstructed energy, FWD region s ECL ONLY
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Recod energy distribution (11) ®

Reconstructed energy, FWD region
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104r "dl"i:[,“ifll W]I‘l‘hﬂﬂmwww g Black, Cyan and Green configs
| # || seem to have a narrower peak
wrt other configs: events from
peak region to tail, due to cluster
splitting (see multiplicity plot in
0 0.1 0.2 03 | next page)




Entries

=] )

&y ] INFN
Bellen |\

Mu&&pt&&&%j and Max enerq
ciapovsi&

SEEECEREIIMEE S Highest energy deposit, FWD region
e BP_PXD_SVD_ECL_BKLM_EKLM o
_G_) - ECL ONLY
BP_PXD_SVD_CDC_ECL_BKLM_EKLM E [ e
FULL DETECTOH 103 E s BP_PXD_SVD_ECL_BKLM_EKLM
Multiplicity, FWD regior -
= ECL ONLY 102 |5
- BP_ECL E
B — BP:PXD:SVD_;CL_BKLM_EKLM [~
104 :_ s BP_PXD_SVD_CDC_ECL_BKLM_EKLM [
§ — FULL DETECTOR 1 o | |
10° =
::l 1
10° - 0
10 S— Higher multip for black, cyan and
= I
- green
1= _l _l
:I L1 1 | L1 11 | | I | | | I | | | I | | L1 1 | I | | N | L1 1 1 L1 1 1
0 1 2 3 4 5 6 7 8 9 10

# cluster 7



ECL ONLY

Reconstructed Energy, fwd region, ECL ONLY

CB fiks
BP_ECL

Reconstructed Energy, fwd region, BP_ECL
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BP_ECL_BKLM_EKLM

Reconstructed Energy, fwd region, BP_ECL_BKLM_EKLM
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Resolukiowns

Energy resolution

TDR resolution function

A ECL ONLY, FWD REGION
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Recod energy distribution

Reconstructed energy, FWD region

¥2000= e s ECL ONLY
:C.ﬂ 800 — :::EZ:BKLM,EKLM —— BP_ECL
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Recod energy distribution (11) ®

Reconstructed energy, FWD region

Entries
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BP_PXD_SVD_ECL_BKLM_EKLM

BP_PXD_SVD_CDC_ECL_BKLM_EKLM

FULL DETECTOR

Belle IT

SVD+PXD effect evident in the Iow energy region
« Black, Cyan and Green configs seem to have a
narrower peak wrt other configs: events from peak

reg|on to tall due to cluster spllttmg

i
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ECL ONLY
BP_ECL

BP_ECL_BKLM_EKLM

BP_PXD_SVD_CDC_ECL_BKLM_EKLM

FULL DETECTOR

m— BP_PXD_SVD_ECL_BKLM_EKLM
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Highest energy deposit, FWD region

ECL ONLY
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Multiplicity, FWD regior ¢

= ECL ONLY
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BP_ECL_BKLM_EKLM

FULL DETECTOR

BP_PXD_SVD_ECL_BKLM_EKLM

Higher multip for black, cyan and
green
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# cluster 15



ECL ONLY

Reconstructed Energy, fwd region, ECL ONLY

CR ¥iks
BP E

Reconstructed Energy, fwd region, BP_ECL
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BP_ECL_BKLM_EKLM

Reconstructed Energy, fwd region, BP_ECL_BKLM_EKLM
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Energy resolution

| reso from
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TDR resolution function
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ECL ONLY, FWD REGION, Gaussian o

BP_ECL, FWD REGION

BP_ECL, FWD REGION, Gaussian o

BP_ECL_BKLM_EKLM, FWD REGION
BP_ECL_BKLM_EKLM, FWD REGION, Gaussian o
BP_PXD_SVD_ECL_BKLM_EKLM, FWD REGION
BP_PXD_SVD_ECL_BKLM_EKLM, FWD REGION, Gaussian o
BP_PXD_SVD_CDC_ECL_BKLM_EKLM, FWD REGION
BP_PXD_SVD_CDC_ECL_BKLM_EKLM, FWD REGION, Gaussian o
FULL DETECTOR, FWD REGION

FULL DETECTOR, FWD REGION, Gaussian ¢

taklng gaussuan

Belle IT

__..‘ Wldthonly .................. b SUUPRRUPRUOOL FOUPPUOPPOOr o _ ..............
5 5 expected resolutlon @ 100 MeV: 2.07 %

g j § . |» FITTED VALUEs FAR FROM
- EXPECTATION

syst error due to change in fit range ~
B 0.1%
: : : resol. compatible within errors
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Gen. energy (GeV)
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Resolution and efficiency
summary

= ECL ONLY

Resolution from CB fit
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DIVIDING FWD ECL IN
SLICES



Entries

SELECTED SUB-REGIONS
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"
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REG 4: RING
8-13
A

RING 3-4
|

25

20

15

T s R S e e S

10

T T T [T T T T T T T T T [ T T T T [ T T T T [T T T T [T 7T

0
N

14

S
R B

S ey

20 22

24

16 18

T T e

26

Belle IT

¢ events
generated with
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with uniform
distribution
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100 MeV, FULL DETECTOR

Energy resolution

TDR resolution function

reso from
CBﬁm |

- reso from CB ﬁt
taking gaussian

® > & » o »

FWD REGION,
FWD REGION,
FWD REGION,
FWD REGION,
FWD REGION,
FWD REGION,
FWD REGION,
FWD REGION,

RING 1-2

RING 1-2, Gaussial
RING 3-4

RING 3-4, Gaussial
RING 5-7

RING 5-7, Gaussial
RING 8-13

RING 8-13, Gaussi:

Wldth Oﬂi;y ............ ............... ............... ............... ............... ......

. expected resolutlon @ 1OO MeV: 2.07 %
* resol. compatible within errors
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00 MeV, ECL ONLY

ECL ONLY, Reconstructed Energy

Energy resolution

1200

3.2 = TDR resolution function E E — RING 1-2
- A FWD REGION, RING 1-2 1°°°; — RING 3-4
3 :_ """""""""""""""""""""""""""""""""""""""" ° FWD REGION, RING 1-2, Gaus:  goo — RING 5-7
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- GBS e T RiG 1
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1:.|...|...|...|...|...|...|...|...| *2area normalized
0.2 04 0.6 0.8 1 1.2 1.4 1.6 1.8 N .
Gen. energy oof- TO UNITY

 expected resolution @ 100 MeV: 2.07 % e S
 larger tails and resolution in RING 1-2 .
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00 MeV, FULL DETECTOR

ECL ONLY, Reconstructed Energy

Energy resolution swop |~ RING1-2
3.2 TDR resolution function 800; — RING 3-4
- FWD REGION, RING 1-2 =
Y S SN SN S S 4 ™= | — RING 57
° FWD REGION, RING 1-2, Gaussi 600
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28— A FWD REGION, RING 3-4 500
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Cownclusions

* Negligible material budget effect on resolution
— adding SVD+PXD, CDC and PID cause cluster splitting
— narrower energy distribution, lower efficiency in fit region
— major effect in efficiency due to SCV+CDC
— @ 500 MeV: fitted resol. compatible with expected
— @ 100 MeV: fitted resol. FAR with expected

* Dividing FWD in slices:
— @ 100 MeV: no difference between FWD ECL regions in
terms on resolution (much lower efficiency in RING1-2)

— @ 500 MeV: much worst resolution in RING1-2, also in
ECL_ONLY config (much lower efficiency in RING1-2)
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