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Energy Resolution @ 662 keV (fwhm)
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M.Balcerzyk et al. NIM A482(2002)
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TTpu HenpoONOpUMOHANBHOCTU OTKIUKA =
CYMMApHBIU BbIXOA CBeTa B
CLMHTUNNALUU 30BUCUT OT TOFO, KAKUMU
nyTamu (nopuuamm) TepseTca sHeprus

Relative Light Output

Relative Light Output

W. Mengesha et al.,
IEEE TransNuclSci NS-45 (1998)
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Experimental separation of the intrinsic resolution of the crystal and that of the transfer
component is impossible. Iredale [6] estimated a transfer resolution of 1.4% for Nal(Tl),
Birks [31] has postulated a larger value of 4%. M. MoszynsKi et al., NIM A 484(2002)
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where Np i1s the number of photoelectrons. For
modern scintillation detectors, 1t 1s often assumed
that the transfer resolution 1s negligible LUITJ[J:’E]"L(J NIM A 493(2002)
to the other components of the energy resolution.

C. Kuntner, E. Auffray, P. Lecoq,
C. Pizzolotto, M. Schneegans

collecion at the first dynode. In the modern M. M ki et al, NIM A 484(2002)
B L — _ - . MoszynsKi et al.,
scintillation detectors G\h;{i transfer component is) M. Moszynski, NIM A 505(2003)

c[1111parﬁd to the other components of

the energy resolution.

In scintillators, the resolution is governed R. Devanathan, L.R. Corrales,
mainly by photoelectron statistics and F. Gao, W.J. Weber
proportionality of light yield with respect to NIM A 565(2006)

energy.
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J. S. Huber, W. W. Moses, M. S. Andreaco, M. Loope, C. L. Melcher, R. Nutt, NIM A437(1999)

Broicora o0pasua LSO ceuenuem 2x2 MM, MM 10 20 30
Bbixoa cBera, GOTOHBI 6696612 5796+432  5328+288

G.M. Onyshchenko et al. NIM A 537 (2005)

Scintillator Size (mm”) Photo-electrons;  Light collection
MeV coellicient {T]
CsI{TI) 10x 10 10 26935 0.47
CSI{TI) 0= 10 5 70 0.0
CSI{TI) 10x 10x 2 HMIA5 0.ER
CWO 10 10 10 1668 0.44
WO 0= 10 x5 25449 0.67
CWO 10 10 x 2 2790 0.73
B0 10x 10x 10 675 050
BCO) 0= 10 = 3 TRA 0,59
B0 10x 10 x 2 056 0.71
50 10x 10x 10 R4 0.4
50 10 = 10 = 035 1321 .68

G50 10x 10 x 02 1399 0.72




energy resolution in %
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H. Rothfuss et al. NIM A 580 (2007)

1000 mr——™——————————
10x10x10mm3 and a 4x4x20mm3

LSO crystals
800

In order to evaluate the separate
contribution of nonproportionality and .
optical processes to the final energy g 600
resolution, the simulation was run without &
non-proportionality effect. The E
contribution of non-proportionalitycan be *~ 400 i
estimated using the following equation:

Exp = (E2 = E2gpryc ) 200
The result of the simulation showed that .

the contribution of the non-proportionality
to the energy resolution was 5.2%, while
the combined contribution of the
remaining processes (mainly optical) was

9.3% .

Energy (keV)
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Light Collection (%)

G.Hull et al. NIM A585(2008)
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Resolution (%)

N. Ghal-Eh et al. NIM A 516 (2004)
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H3ouparesibHasi 00padoTKa, CHEKTPOCMeEIAIOIIHE MOKPBITUSL | A Andryustchenko et al.
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F. Duru, U. Akgun, A.S. Ayan, J. Olson, Y. Onel
University of Iowa,
HCAL Meeting, October, 2005, FermiLab

Y-MmakcuMaabHbIM CBeTOBOM BHIX0A (0O :S:Y=1:9.9:11.4)
S-HaUJIy4duIasi OAHOPOAHOCTH cBeTocOopa Max/Min (O :S:Y=44:5:8)




s T =
= E'E = 0g
=N =1 A
= 0.6 e . 1 - A0 EBICOTE .E 05 a 1 — 0 BRICOTE
< e F ) b -
2 "“\  —no pagaycy z = 2 —no paguycy
s o \ : 307
@ : |&__{\.
-
1 LG - . *
£ 04 4 =

| \\(‘*””1 " \1
0.3 A

‘\-w___’__‘k__.___‘_‘_‘ 0.4 -

i 0.3 4 +
0.2 Tnddysnoe oTpamemnue JAuddy3Hoe+3epkajibHoe
02 - OTpa’KeHue
0.1
0.1 1
0.0 ; . : . - 0o . . - : :
0 0.5 1 15 2 25 o 0s 1 15 2 25
PacCIoAHNE BOGNE NITHIEK, T8 FaccraoaHme BOONE I HMAK, CA
AMNNUTYAHBLIA CNEKTP UMMYNbCOB AMMNUTYAHLIN CMEKTP UMNYSbLCOB
4000 ~ 4000 - ®
@ @ -
S Am-241 S Am-241
2 3000 - 2 3000 - 5
g z
= =
= 2000 A = 2000 A -
o o Boipaii FO.T. n ap.
S 1000 | E 1000 - (IIIICP-2005)
0 T T T 1 0 T 7 1 1
0 256 512 768 1024 0 256 512 768 1024
KaHan KaHan

17



v —
A

BosmoxHocTu ontTumusauum paspelseHus:

1)BC€ (PAKTOPpbI, Onpeaenarowme paspeleHme CUMHTUNNAUUOHHDBIX AETEKTOPOB
CywiecCTBeHHbIL U NOAAAFOTCA ONTUMU3laumnm

2)npeobnaaaHue onpepeneHHoro paktTopa, HeobxXoAMMOCTb U BOSMOXHOCTb ero
ONTUMU3ALUU NPOSBNSHOTCA B KOHKpeTHOW 3aaade peructpauum AU

BosmoxHbIe nyTtu ontumusauum:

R2

- NYTEM l'lO.El.60pCl martepuana CUMHTUNNATOPA 1 oNTUMU3IALUU TEXHOIOTUN
ero nonyyeHusa

CUUHT

RZTPQHC,1 - NOA60Pp POPMBI U pa3mMepoB CUUHTUNNATOpPA, 06paboTka NoBepXHOCTU,
noabop oTpaxarens, CnekTpocmellarolme CeeToBOAbL U NOKPLITUS
YyMeHblUeHue HeoAHOPOAHOCTb KBAGHTOBOW 3(PPEKTUBHOCTU (POTOKATOAA
YMeHblUeHWe HeoAHOPOAHOCTb 3PPEKTUBHOCTU cbopa POTO3NeKTPOHOB

R2

- NpUMeHeHUe POTOMNPUEMHUKA C BLICOKOU KBAHTOBOU 3(PPEKTUBHOCTLHO,
COrnacoBaHue CrekTpoB CLUUHTUNNSTOPA U POTOMNPUEMHUKA

cTar

R?-wYM -noA6op POTONPUEMHUKA U PeXUMOB ero paboTsl
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