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). Gaussian orthogonal ensemble (GOE)
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Y. Kullback-Leibler divergence (KLD)
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). Nearest neighbor spacing distribution (NNSD)

Archive of SID.ir



Archive of SID.ir

VO e L1358 Jlez ) g, sla et 2l dallae

YZJLQ.J gY“ .u?

A

@Udb'.’ f 6u;MJMbJM.JJ\JJE¢E}
dl (G cpl gl ol f i (Bolad SlaS 555
03 Bl sleesls gdmaab 3l Ol g aul |(=|k) CaeS
5 Tk 5o bedsl _is slias N =#{i: Xjelk,1<i<n}
ﬁ)\)wmw g_)l.ikmb X\,XY,...,Xn
. Nk
f(x)=f1(x,X)=—, xelk , )
(9= 1(xx)= e xeny

~

hic 536 dsb s T 83L L blee ol S on Gpme £= F
Sloesls pla gl 1y Loesls Jsb allin cpl 53 [YV] ol
ealis (nl B8 B 50 L oS e s e e
s e s e T = o Ja S

{ro-vA] (a=(K,h))

n

f(x)=fa(x,x)=$zx[x‘h>“], )

i=\
).) Xl W (JK(X)dX:\) C,_,w‘ ;{J» 44 c.l_»j:)l?d.é..‘
sl Als 5 108 sledlez! 5 <=l.,\S o ol _alee

d\f g_,_wLA A_Jl?;':."jb)\.’ d_}bﬁ.‘%‘f uJ“l)J C,\_».u‘
Elaamsy Lol sl o S S I o
S JS e S I e (B, Sl ealinad

(X—Xi)r

h

K(X—Xi]: VT @)
h N

a}u.':...»‘ﬁ.) @‘-’3 Loaslis o QTVSJQM{ sl L}:j.:‘\..’

)J &_JLLMJ‘ 45 Ls‘d‘b\) )‘ a;La':_,..:\ L W .[\”°—Y\/] V.:;;

bl st ol wlalllas 55 o3k Jsb sl [YA] o
h=\.9min{a,@ }n_% , (V)
Y

Gl sl Sl 6 daosl Job S h ) 5y 05 slge i
Wosls sldai N 5 o lger S e 839 IQR classls 5l

elod s b a3l Jb «([¥0] A5 o o5 15 s 3
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Y. Mean integrated squared error (MISE)

Archive of SID.ir



Archive of SID.ir

V EJLQ.& sY" -\l?

Gy (S 5 (ke 3 s (KD O (o ylome gl sl 315 e K \8%4

ool SIS U S8 S eke S| 60y G
ol s oAl dale o e Lo obal glaa s <l
Jde ol 5 Cmulodd oslinal Sa5g iSen n Jde 5l dlis
ol 8 el S e s S Slaan et
kol b s 55 b s e 4 A5ls reaS
laais 5l dsas o 3 S 5l pan gl o (S S
les S5 ealinl 5 S

oy 3] Sl g5, IS s 1L
el al b S Sl syl 1S sladlaz lis oy 55
Wy e 4 (V) daly L;"...q\.srmg- Sl

Ev;nd +), z=nd +\,na = L

' ' ' +YYN-L

B|o,Lf =\Nd+Y—>nd, 7= |=ay —— ., aY
nd,na =-,Lg=yn Y Y

o5 0> S35l eslinad b aalg L3 2 o Jool>
N a2 Sl Q5 Ade Sl palle cdie 13
Ailoes [OA-FF] blze o 25 slaosls 5 (6555 b Ayl
SIS Jlozml 2 oalie ol pon i olie cpl oS s S
03 addlls pl 5l ool il e 5 (S SN S ler
U PR PSSV SCII P SR FL O IS PR
A 05 55 bl o sl s Sler sla a8 Jlex!
W cpl 53 50 selie Oladllbe  Llods Cw b J gl
[PV-08 Y] el a5 § &y 50

b e SIS Ul ol anllls sl Sl ol il
Hlae ot palie banlie 03 o5 S laaa (Sl
Slaslows 5 G531 Al 3 10T e s (ol LS s
Olge o baazas ol Ol i ool 55 4 5 &y 50 (5,55
e 5 S e dU ) 55 slaaise ¢l oladlie
bl Al e BB 53 ol 5 ol slaesls (s
S bl b e Al 3 Sl el ul L gduaib
o el oS s gl S Lol s s oo LS
SIS e ol 650 5 Sl A 3 L s
el od SIS Y Jads s LV - SIS

OF gl ol o 4 Lalis ol 51 S5 o 1S scn ins

.W\nﬂab\buiiui\dﬁjsru;aﬂ.&jruhbjbb

23,5 Al N =0/ Sy 4y canlllas 3 g0 (sladllis

A sbeesls Ll Cambn s gl s AT S
SIS sl el 8 5 ol d g oo Wl
Yol A-Sds

P(Xi)
Q(Xi)
g:»—-w)d\.:d)jj Cudﬁﬁ P(XI) QTJ:‘\SV':SL;‘ nJLs.U._.A‘
Ji.:l.;; Q(X|) jdb;é\izwo&&j)j\a:w‘ba#]

4.:)(.:;!.& U’i‘)\ c.deS..w\Lv&;uwl (w; L.’.) Lf’)"'“‘ﬁ G‘)}s Cb

DKL(PQ):ZP(Xi)Iog : ov)

bl by sd el (DKL (PQ) e b i &S (0
sdedglan by i e e fe gl e B 5 dlis
G5 5 el @b 53 @KL L (Y Al 5l ol
L i Sl Loallss bl sle Sy il 588 sue

@\;3 Y
cladlaa! (bl (S an oy llis ol 3 Lo Gda
Ll sl o laldS sl SOl ks jler 108
Sl n PG G 5 TG VG G e el
obsl s omul Sais SiSen s Jde Sleslanul L gy S
il sasldS 4l WISl el Slsl s (IS )
Wl Sl a5 B om0 Bl e 5 (S 501 s
Lk asse 5l o esilS glacdl ke ol 4o
Ind.ns,z,L) <o U®) a= L ble o s3lS slasl
ot il Sheslial bl e 8 3 a5 o0 e

S5l

FIC P [sm xd”]: = Z<k'q'k"q"‘kq>sg.‘d;.,

q.9
L slae pl sl Ao 353 o ool (V) Bl 5

A Ang =1,Any =01, At =) —o5—2 = ol o
Jds 4 adl s il Ang =<,Anp =1,A7 =701 (V) dslre

Archive of SID.ir



Archive of SID.ir

vy e L1358 Jlez ) g, sla et 2l dallae Y iled Y A

6];:6.1:_;)[.@}_‘ 6LAJU§J42>‘ “J‘i'uj“’f‘:ibfﬁu" LYiQ:AS.wlaM;SJ}&QU .,\>-b > ‘a deﬁf})l;ﬁ:u.a R
Y

RSP M WER;
yi B(EY) 15w B(EY) jgm B(EY) exp 1€ )
= - J a2 Lp
B(EY) \gu (W) (W)
o YTAY A ARYZ AR Yg >y
S \V\F Y Yor e o AN T Ru
o YYqY VWV oA 4 YIRS
o VOYA OANY OvA Y§ g - .
’° ¢ RU
)0 VoY AY,o f AY Yoy ¥
o F\OFf ¥Y oA vY$ Y5 —oeh G
°e - Pd
o SOVF 0o VA 00 A Y6 ovh v
o ¥TVY \T0 \AAs Y§ o8
° YPV¥ Y07 A fg vy A T Pd
YFYo) VAZ AV A 55>t
o FYYV YOXYS YOA Y§—oe§ e e
° - Cd
0,047 FOMP \ts Yo A
2 ¥\ Y5 ¥ Y5 ¥ Y§ o ot
o Cd
oYY Foa¥ AR Yo "
o ¥YV4 YOX14 A Y§ o8
o, 0¥ \RNA%4 Q) fa_ﬂﬂé Y00 \ov;xe
ALY Ve 10 00 st
° ¥V AEALIN OV,A Y§ —>e§
°,0V\Y0 4,70 2V A \‘E—”E \ oY \g\er
VAaeYq AEAAY A sh >t
o ¥o¥) AR RN ¥\ Y§ o8
\ﬂ\q ”‘;\;Te
\YPYO qv,08) Qv oY Y ovg
o YOV¥ V4,AVD YO ¥ Y§ o8
o ATQ¥ £¥AY vf Yo ° AFA " Te
°,#100 FVOFY VWA 56 >¥g

WSS s Sl SIS Jlea (sl (6 k8 laaloes oS 31 bl DLis a5l SheY — SIS 4l STy CoaS lie Y gk

Archive of SID.ir



Archive of SID.ir

Y EJLQ..: sYY.u?

6}'..06:‘#3Ld“é}ﬂsﬁbkgﬁ)lﬁﬁﬂ&#‘s}lﬁwﬁﬁ

VA

.(KLD )coe L;Jlf._{_j E) (KLD boisson LS")“‘“"ﬁ A= 9> L awslis s

(KLD)GOE (KLD)POiSSOH é’fﬁ‘ L;.L.; JL@;: ‘)\vg Z.jL.:)
¥Yhe ) A¥Y Y-
OYA) ) Yov 5>}
$0%0 1,00 ¥ T

B(E2;2g-0g)
(KLD)GOE= 1.942
(KLD)Poisson= 4.210

15 2
S

0 0s 1 25 3

08
B(E2:4g-2g)
(KLD)GOE= 1.352
06 (KLD)Poisson= 5.791
04
02
o]
B(E2;6g-4g)
0.8 (KLD)GOE= 1.014
(KLD)Poisson= 6.045
0.6
0.4
0.2
0
0 0.5 1 1.5 2 25 3
S

j}ajé.k;hdl.g:]aarljfw &)&TL}.&}‘}S&\AM GL Ll s S sl s e L;La,\;@du;;-l‘_;,w@;}: A s

s Ji S I e s 3l ol s ml oK) i e 5 6505 5 Sl w8 oS 4 K e

s a0 65 55 ool Uyl a3l b S il
S il s el eail S5 Wlie cpl s LS
5% VL el 53 4 ol pl el T30 L Lol
U e R U PN PATCIRPIEIC AN P
o 9 e Sanlad VL Gla el g e sleesls
Vs slas 5 ol Gl & il (5 %S (S
Sl & bsye slaesls i (Siad o ol S S5
L R POV T W S RN B
b Grloe (bl (Kan 355 1035 Sl 58 315 o
S 5 S35 o S S s 4 Y] e s
Shaaesload Sl glarwa ladlebo glajl 5 -y asdls
S AT Jlazl flone 55 T e 5 L3135 ol e
ST (Sopon 25 U5 o s e (S S0l
adls g an |y Sl b Sl slayldS Jlass o

b adls e o (Ll Lk, i Ll ¢ fwol s

o 2y T pl e e OB 65505 558
SOl oo 1y ame ol s o O35 1) baesls ol (g5be]
S5 4 38 s p F3)s SHSe e GLa0)E B
Oled Gl bl slasl 5 ples 35 Slsle 53 Lo S
sy oWl Ly s S bole S5l 6 s p il ol
e N S N R Yy o PRSI PV
sl 315 el Dl (200530 L Laesls (g lel  San Ol e
Ll el Ol e 1 amet ) ol ey e
S35 s (LT 5,y e o B3las sla s Sl
S el el ) 5 Ll S5 S ) Sl
sk sl ol i Jlaast ol 5 5 codl
O Jad s el €l o ms Sl esliul L S S

WJL@MBL;)LJMJ{WL;@_&W

Archive of SID.ir



Archive of SID.ir

fva G (6B 5 Skt 3 grmms o KD Ol (sl ko el 15 e Kes

¥ iled YY A

ol ol (el e i) RS S e s
)Jgﬂwduﬂj¢J})}JWJJJJA)|¢.>LM\L)}JGM
U©) Sslus s Al s 1, bl glaar s L Gl
o S 2 NS Slas fdlaedo e 5035
)J‘ﬂc&)‘bbéﬁ\)gduuljjﬁ};wLm\)be
oS el S B SL g bl b s Sl (S
S 3l esliul 1y s o gl el G 4 35 w6
Ql..i;l)ue:laéjuf&waﬁ)yb@u.ﬁngﬁ
33 6555 obel Sy (el 153 L e 5 03l
SO, el 5 Ol o 1y amcS 55l 0 LI adlos
o e ole eyl 5 calisee laadlss (ool sla S
ﬁL?g\L@Toy\ﬁ e Slallas a8 dit a5 50 Lagl S

A .Ua\};-
‘;ﬂ:).\é’ 3 ’S...-d:"'

oSty s sael Sy e Jlo Sl iy U asdlae ol

RGO PR W fbu‘ r)&.:‘ o@\) W 9 )‘.’.J‘;

Y Alhassid, Reviews of Modern Physics 72 (2000) 895.

COoNOT~WNE

el Gl bl S el ot s 5 Ll o
iy S 5855 el U olasl 5 6l (S Jial5l sl
Al 1 am ol ol S5 el ot 53 515 o
534S aalllae ol Lol gla ax o a4 LS e
s Bla S 3 (G555 ) S5sn aem sbaaY Sl
S Sl g [FY] e 3 sdd oyl il s B b
Gl s o3 s 658 glaarun ool 55 edibe L
B4 s LAl e RIS s el b bl 5
5SS e e sl i8S Jlaas| (g bl Ko oen
IR Lol el U5 eSS sl L 2SS
S S amed So gl aS sl il eile 3L sle LSl
S5 S L g se ol sdl Slalllae 53 Lo (S
(bl dalllan 5 Gua 35wl Ll il gl 5
LSl ansls viﬂw laosls By .ol wlolor Jld, s A
Sl posty besls O a0 s a8, e
S8 ladon 53 il o0 AL fn e JB A LS,

oS eslial 0T 5 5335 &)
S ¥

Jlex! oLl gla S5 dallas Lo Cous andlas ool s

Slesle b 558 slaaa sl dad L sla 108

aals

M Mehta, “Random Matrices 2nd ed” Academic, New York (1991).
C E Porter, “Statistical theories of spectra: fluctuations” Academic, New York (1965).

O Bohigas, M J Giannoni, and C Schmit, Physical Review Letters 52 (1984) 1.

T A Brody, et al., Reviews of Modern Physics 53 (1981) 385.

T Guhr, A Miller Groeling, and H A Weidenmdller, Physics Reports 299 (1998) 189.

W Heiss, R Lynch, and R Nazmitdinov, Journal of Experimental and Theoretical Physics Letters 69 (1999) 563.
W Heiss and R Nazmitdinov, Physica D: Nonlinear Phenomena 118 (1998) 134.

Y Alhassid and A Novoselsky, Physical Review C 45 (1992) 1677 .

10. YAlhassid and N Whelan, Physical Review Letters 67 (1991) 816 .
11. Y Alhassid and D Vretenar, Physical Review C 46 (1992) 1334.
12. V Zelevinsky and B Brown, Physics Reports 276 (1996) 85.

13. A Adams, et al., Physics Letters B 392 (1997) 1.

14. C E Porter and R G Thomas, Physical Review 104 (1956) 483.

15. B Brown and G Bertsch, Physics Letters B 148 (1984) 5.

16. H Dias, et al., Journal of Physics G: Nuclear and Particle Physics 15 (1989) L79.
17. J Verbaarschot and P Brussaard, Physics Letters B 87 (1979) 155 .

Archive of SID.ir



Archive of SID.ir

Yoiled VY A Kb 0 5 G me 3 (i bme Ao sl 315 g Kes fAo

18.
19.
20.
21,
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

R Whitehead, et al., Physics Letters B 76 (1978) 149 .

F Tachello and A Arima, “The Interacting Boson Model ” Cambridge University Press, Cambridge (1987).

V Werner, et al., Physical Review C 78 (2008) 051303.

P Koseoglou et al., Physical Review C 101 (2020) 014303.

F Iachello, “Neutron Capture Gamma-Ray Spectroscopy “Springer (1979).

A Arima and F lachello, Annual Review of Nuclear and Particle Science 31 (1981) 75.

F Pan and J Draayer, Nuclear Physics A 636 (1998) 156.

A Al Sayed and A Abul Magd, Physical Review C 74 (2006) 037301 .

B Rashidian Maleki, H Sabri, and M A Jafarizadeh, Journal of Research on Many-body Systems 2 (2013) 47.
H Sabri, et al., Random Matrices: Theory and Applications 3 (2014) 1450017.

P Moller, et al., arXiv preprint nucl-th/9308022 (1993).

H Sabri, et al., The European Physical Journal Plus 129 (2014) 1.

A Hamoudi and A A M Al Rahmani, Nuclear Physics A 892 (2012) 21.

M J Baxter, C C Beardah, and R V Wright, Journal of Archaeological Science 24 (1997) 347.

A W Bowman and A Azzalini, Computational statistics & data analysis 42 (2003) 545.

O De Jager, B Raubenheimer, and J Swanepoel, Astronomy and Astrophysics 221 (1989) 180.

A Elgammal, et al., Proceedings of the IEEE 90 (2002) 1151.

F P Miller, A F Vandome, and ] McBrewster, “ Kernel Density Estimation” Alphascript Publishing German (2010).
M Rodchuen and P Suwattee, Chiang Mai Journal of Science 38 (2011) 1.

M Rudemo, Scandinavian Journal of Statistics (1982) 65.

D W Scott, “Multivariate density estimation: theory, practice, and visualization” John Wiley & Sons (2015).
S J Sheather and M C Jones, Journal of the Royal Statistical Society: Series B (Methodological) 53 (1991) 683.
J Shi, M Luo, and C Huang, Indian Journal of Physics 84 (2010) 1229.

G R Terrell and D W Scott, The Annals of Statistics (1992) 1236.

H Aytekin and D Demirbag, Indian Journal of Physics 87 (2013) 487.

M Jafarizadeh, et al., Indian Journal of Physics 87 (2013) 919.

D Kalita and K Boruah, Indian Journal of Physics 87 (2013) 289.

S Marinai, “Machine learning in document analysis and recognition” Springer (2008).

D De Frenne, Nuclear Data Sheets 110 (2009) 1745.

J Blachot, Nuclear Data Sheets 108 (2007) 2035.

D De Frenne and A.Negret, Nuclear Data Sheets 109 (2008) 943.

J Blachot, Nuclear Data Sheets 91 (2000) 135.

G Gurdal and F Kondev, Nuclear Data Sheets 113 (2012) 1315.

S Lalkovski and F Kondev, Nuclear Data Sheets 124 (2015) 157.

J Blachot, Nuclear Data Sheets 113 (2012) 515.

J Blachot, Nuclear Data Sheets 111 (2010) 717.

K Kitao, Nuclear Data Sheets 75 (1995) 99.

K Kitao, Y Tendow, and A Hashizume, Nuclear Data Sheets 96 (2002) 241.

T Tamura, Nuclear Data Sheets 108 (2007) 455.

J Katakura and Z Wu, Nuclear Data Sheets 109 (2008) 1655.

J Katakura and K Kitao, Nuclear Data Sheets 97 (2002) 765.

B Rashidian Maleki, H Sabri, and M Ali Jafarizadeh, Journal of Research on Many-body Systems 2 (2013) 47.
J Majarshin, et all., Annals of Physics 407 (2019) 250.

H Sabri and R Malekzadeh, Nuclear Physics A 963 (2017) 78.

V Zelevinsky and M Horoi, Progress in Particle and Nuclear Physics 105 (2019) 180.

A Kamchatnov and V Nosov, Zhurnal Ehksperimental'noj i Teoreticheskoj Fiziki 63 (1972) 1961.

Archive of SID.ir



