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tion was studied in the �rst and se
ond nu
leon resonan
e regions in the0:25 GeV2 < Q2 < 0:65 GeV2 range using the CLAS dete
tor at Thomas Je�erson National A
-
elerator Fa
ility. For the �rst time the absolute 
ross se
tions were measured 
overing nearly thefull angular range in the hadroni
 
enter-of-mass frame. The stru
ture fun
tions �TL, �TT andthe linear 
ombination �T + ��L were extra
ted by �tting the �-dependen
e of the measured 
rossse
tions, and were 
ompared to the MAID and Sato-Lee models.PACS numbers:INTRODUCTIONThe stru
ture of the nu
leon and its ex
ited states hasbeen one of the most extensively studied subje
ts in nu-
lear and parti
le physi
s for many years. It allows usto understand important aspe
ts of the underlying the-ory of the strong intera
tion, QCD, in the 
on�nementregime where solutions are very diÆ
ult to obtain. Elas-ti
 ele
tron s
attering experiments provide informationon the ground state of the nu
leon, while studying theQ2 evolution of the transition amplitudes from the nu-
leon ground state into the ex
ited states provides insightinto the internal stru
ture of the ex
ited nu
leon. Single-pion ele
troprodu
tion is one of the most suitable pro-
esses for studying the transitions to states with massesbelow 1:7 GeV be
ause of the large �N 
oupling for thesestates [1℄. The dete
tion of two out of three outgoing par-ti
les is suÆ
ient to a
hieve a 
omplete measurement ofthe di�erential 
ross se
tions in order to attempt the ex-tra
tion of the amplitudes for the individual resonan
es.The kinemati
 quantities of the ep ! e0�+n rea
tion isshown in Fig. 1. The virtual photon is des
ribed by thefour-momentum transfer Q2, energy transfer � and the

polarization parameter �:Q2 = 4EiEf sin2 �e2 ; (1)� = �1 + 2�1 + �2Q2� tan2 �e2 ��1 ; (2)� = Ei � Ef ; (3)where Ei and Ef are the initial and �nal energies of theele
tron and �e is the ele
tron s
attering angle. The massof the hadroni
 system is given by:W = pM2 + 2M� �Q2; (4)whereM is the proton mass. The two hadron produ
tionangles � and � are de�ned in the 
enter-of-mass (
.m.)referen
e frame, with � being the angle between the out-going pion and the dire
tion of the three-momentumtransfer, and � being the angle between the ele
tron s
at-tering plane and the hadron produ
tion plane. The un-polarized 
ross se
tion for single-pion ele
troprodu
tion
an be written as [2℄:�5��Ef�
e�
�� = � � d�d
�� ; (5)� = �2�2Q2 (W 2 �M2)EfMEi 11� � ; (6)d�d
�� = �T + ��L +��TT 
os 2�+p2�(1 + �)�TL 
os�; (7)
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FIG. 1: (Color online) Kinemati
 diagram of single-pion ele
-troprodu
tion.where � is the virtual photon 
ux, and d�d
�� is the vir-tual photoprodu
tion 
ross se
tion. The �T , �L, �TTand �TL stru
ture fun
tions are bilinear 
ombinations ofthe heli
ity amplitudes, depending only on the variablesQ2, W and �. The analysis of the angular distributionsprovides information for extra
ting the ele
troprodu
tionamplitudes for di�erent resonan
es.The main tree-level Feynman diagrams 
ontributingto the ep ! e0�+n pro
ess are shown in Fig. 2. Thes-
hannel resonan
e ex
itation pro
ess is represented bythe diagram in Fig. 2a. The hadroni
 vertex of this pro-
ess is known from �N elasti
 s
attering experiments [3℄.Therefore studies of pion ele
troprodu
tion 
an yield theQ2 evolution of the photo
oupling amplitudes des
ribingthe 
�NN� vertex. For the purpose of studying the ex
i-tation of nu
leon resonan
es, the other diagrams are 
on-sidered as physi
al ba
kground. The largest non-resonant
ontribution to the 
ross se
tion 
omes from the t-
hannelpion ex
hange diagram, shown in Fig. 2
. Although thispro
ess mainly 
ontributes in the forward region due tothe pion propagator pole, it still a

ounts for a signi�-
ant part of the 
ross se
tion even at large angles. Thediagrams in Fig. 2b and Fig. 2d 
orrespond to the s-
hannel nu
leon pole and t-
hannel �-meson ex
hangeamplitudes. Sophisti
ated analysis pro
edures are ne
-essary to separate the resonant 
ontributions from thenon-resonant ba
kground, and to extra
t the resonantamplitudes for di�erent overlapping ex
ited states. Theextra
tion of resonan
e multipoles is beyond the s
opeof this paper. In this 
ontribution we des
ribe the ex-periment and data analysis, and the extra
tion of fullyex
lusive and di�erential 
ross se
tions, and determina-tion of response fun
tions.Ele
troex
itation of a nu
leon resonan
e 
an be de-s
ribed in terms of three photo
oupling amplitudes A1=2,
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b)FIG. 2: (Color online) Some of the main diagrams 
ontribut-ing to single �+ ele
troprodu
tion.A3=2 and S1=2. The �rst two are due to the 
oupling oftransverse photons with the proton resulting in a 
om-bined heli
ity h = 12 or h = 32 respe
tively. The S1=2amplitude is present due to the possibility of a longitudi-nal polarization for virtual photons. Alternatively, pionele
troprodu
tion 
an be des
ribed using multipole am-plitudes El�, Ml� and Sl�. The l-index represents theorbital angular momentum of the �N system, and the� sign indi
ates how the nu
leon spin is 
oupled to theorbital momentum. For ea
h ex
ited state the heli
ityamplitudes 
an be expressed in terms of multipole am-plitudes and vi
e versa [2℄.Quark models predi
t that the E1+M1+ and S1+M1+ ratios forthe P33(1232) are small at low Q2 [4, 5℄, while perturba-tive QCD predi
ts E1+M1+ = 1 and S1+M1+ is independent of Q2as Q2 !1 [6℄. A transition between these two regimesis expe
ted at some �nite Q2. At low Q2 the deviations ofthese ratios from zero 
an be interpreted as non-spheri
aldeformation of the nu
leon or the �(1232) [7℄. Usuallythese ratios for �(1232) are obtained through measure-ments in the �0p de
ay 
hannel with an assumption thatthe un
ertainty due to the isospin I = 12 ba
kground isnegligible. High quality data in the �+n 
hannel willenable us to separate the isospin I = 12 and I = 32 
om-ponents of the transition form-fa
tors for the P33(1232)and to determine these ratios with smaller un
ertainties
oming from non-resonant 
ontributions.The se
ond resonan
e region is dominated by thethree known isospin I = 12 states, P11(1440), D13(1520)and S11(1535). These resonan
es, produ
ed in ele
tron-proton s
attering, are twi
e as likely to de
ay throughthe �+n 
hannel than through �0p. Therefore, 
ross se
-tion measurements of the ep! e0�+n pro
ess are 
ru
ialfor understanding the properties of these states. The na-ture of the P11(1440) resonan
e is not understood in theframework of the 
onstituent quark model (CQM) [8℄,



4and there are suggestions that the Roper resonan
e maybe a hybrid state [9℄ or a small quark 
ore with a largeve
tor meson 
loud [10℄. The Q2 evolution of the A1=2photo
oupling amplitude for the Roper is predi
ted to bedi�erent for 3-quark and hybrid states. Previous analyses[11, 12℄ indi
ate a rapid fall-o� of A1=2 between Q2 = 0and Q2 = 0:5 GeV2, therefore high quality data in thisregion will be very valuable in understanding the natureof the P11(1440).The experimental data for the A1=2 transition ampli-tude for S11(1535) show a signi�
antly slower Q2 fall-o�than predi
ted by 
onstituent quark models. Most ofthese results are obtained through analysis of �-mesonele
troprodu
tion data, where there 
an be no I = 32ba
kground. The proximity of the S11(1535) mass to the�-produ
tion threshold 
ompli
ates the analysis of thedata. High quality single �+ data 
urrently exist only atthe photoprodu
tion point, and there is very little datafor non-zero Q2. The results from analyses of pion and �photoprodu
tion data are signi�
antly di�erent [13℄, andthe sour
e of these dis
repan
ies is still not understood.New ele
troprodu
tion data will allow for a similar 
om-parison between the results from the two 
hannels fromCLAS to 
he
k the 
onsisten
y of the analysis frame-works. These data will also allow for a future 
ombinedanalysis of pion and � produ
tion data, whi
h will pro-vide more stringent 
onstraints on the �t.Until now there have only been three experiments[14, 15, 16℄ measuring single �+ ele
troprodu
tion 
rossse
tion in the resonan
e regions in this range of Q2. Inall of these experiments the la
k of angular 
overage inthe 
enter-of-mass referen
e frame signi�
antly redu
edthe sensitivity to the resonant amplitudes. The aim ofthe present experiment is to provide di�erential 
ross se
-tions for the �+n 
hannel over a large kinemati
 regionand with high statisti
al a

ura
y, that 
an be used to-gether with other 
hannels to obtain more reliable resultson the resonan
e photo
oupling amplitudes.EXPERIMENTThe measurement was 
arried out using the CE-BAF Large A

eptan
e Spe
trometer (CLAS) [17℄ at theThomas Je�erson National A

elerator Fa
ility (Je�er-son Lab), lo
ated in Newport News, Virginia. CLAS isa nearly 4� dete
tor, providing almost 
omplete angular
overage for the ep ! e0�+n rea
tion in the 
enter-of-mass frame. It is well suited for 
ondu
ting experimentswhi
h require dete
tion of two or more parti
les in the�nal state. Su
h a dete
tor and the 
ontinuous beam pro-du
ed by CEBAF provide ex
ellent 
onditions for mea-suring the ep! e0�+n ele
troprodu
tion 
ross se
tion bydete
ting the outgoing ele
tron and pion in 
oin
iden
e.

FIG. 3: Three dimensional view of CLAS.ApparatusThe main magneti
 �eld of CLAS is provided by sixsuper
ondu
ting 
oils, whi
h produ
e an approximatelytoroidal �eld in the azimuthal dire
tion around the beamaxis. The gaps between the 
ryostats are instrumentedwith six identi
al dete
tor pa
kages, also referred to hereas \se
tors", as shown in Fig 3. Ea
h se
tor 
onsistsof three regions (R1, R2, R3) of Drift Chambers (DC)[18℄ to determine the traje
tories of the 
harged parti
les,�Cerenkov Counters (CC) [19℄ for ele
tron identi�
ation,S
intillator Counters (SC) [20℄ for 
harged parti
le iden-ti�
ation using the Time-Of-Flight (TOF) method, andEle
tromagneti
 Calorimeters (EC) [21℄ used for ele
-tron identi�
ation and dete
tion of neutral parti
les. Theliquid-hydrogen target was lo
ated in the 
enter of the de-te
tor on the beam axis. To redu
e the ele
tromagneti
ba
kground resulting from M�ller s
attering o� atomi
ele
trons, a se
ond smaller normal-
ondu
ting toroidalmagnet (mini-torus) was pla
ed symmetri
ally aroundthe target. This additional magneti
 �eld prevented theM�ller ele
trons from rea
hing the dete
tor volume. Atotally absorbing Faraday 
up, lo
ated at the very endof the beam line, was used to determine the integratedbeam 
harge passing through the target. The CLAS de-te
tor 
an provide Æpp < 0:5% momentum resolution, and� 80% of 4� solid-angle 
overage. The eÆ
ien
y of de-te
tion and re
onstru
tion for stable 
harged parti
les in�du
ial regions of CLAS is � > 95%. The 
ombined infor-mation from the tra
king in the DC and the TOF systemsallows us to reliably separate protons from positive pionsfor momenta up to 3 GeV.
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FIG. 4: Energy deposited by the ele
tron 
andidates in theele
tromagneti
 
alorimeter versus their momenta. The bla
klines show the 
ut applied for the ele
tron identi�
ation.Data taking and data redu
tionThe data were taken in the spring of 1999 as part ofthe experimental program of the CLAS 
ollaboration.The CEBAF 1:5 GeV ele
tron beam was in
ident ona 5-
m long liquid hydrogen target at 20:5 K temper-ature. The data were taken at 3 nA nominal beam 
ur-rent, with �0:04 nA 
urrent 
u
tuations, at luminositiesof � 4 � 1033 
m�2s�1. The size of the beam spot atthe target was � 0:2 mm, with position 
u
tuations of�0:04 mm. The main torus 
urrent was set at 1500 A,whi
h 
reated a magneti
 �eld of about 0:8 Tesla in theforward dire
tion. The magneti
 �eld of the spe
trom-eter is signi�
antly lower at large angles. The CLASevent readout was triggered by a 
oin
iden
e of signalsfrom the ele
tromagneti
 
alorimeter and the �Cerenkov
ounters in a single se
tor, generating an event rate of� 2 kHz. The total number of a

umulated triggers atthese dete
tor settings was about 4:5�108. The raw datawere written onto a tape silo of the Je�erson Lab Com-puter Center. During the o�-line pro
essing ea
h �le wasretrieved from the tape silo and analyzed to produ
e �lesfor general use 
ontaining 4-ve
tors of the re
onstru
tedparti
les. ROOT [22℄ �les, 
ontaining the spe
i�
 in-formation relevant for single �+ ele
troprodu
tion, were
reated and stored on a disk. These �les were furtheranalyzed to extra
t the di�erential 
ross se
tions for theep! e0�+n rea
tion.Parti
le identi�
ationOne of the key issues in ele
tron s
attering experimentsis the ability of the dete
tor to reliably identify ele
-trons. Ele
tron identi�
ation at the trigger level was a
-
omplished by requiring a minimumamount of deposited

Mat
hing Toleran
eTRK 
EC 30 
mTRK 
CC 5oEC 
CC 5oTABLE I: Cuts for the geometri
al mat
hing in the o�ineanalysis software.energy in the ele
tromagneti
 
alorimeter in 
oin
iden
ewith a signal in the �Cerenkov 
ounter in the same se
-tor. Additional requirements were applied in the o�-lineanalysis to sele
t events 
ontaining an ele
tron. First, ageometri
al mat
hing was required between the EC andCC hits and the asso
iated negatively 
harged tra
ks inthe drift 
hambers. The values of the geometri
al 
uts inthe software are given in Table I. A sampling fra
tion 
utwas imposed on the dependen
e of the EC visible energyon the momentum to reje
t the ba
kground 
oming fromnegative pions (see Fig. 4). The ele
tron identi�
ation inthe o�-line analysis 
an be summarized by:EID = TRK 
 CC 
 EC 
 SF; (8)where TRK stands for tra
k re
onstru
tion in the drift
hambers, CC and EC are the �Cerenkov 
ounter andthe 
alorimeter geometri
ally mat
hed hits and SF isthe sampling fra
tion 
ut des
ribed above. In order toavoid ineÆ
ien
ies due to the trigger threshold in theele
tromagneti
 
alorimeter, only events 
ontaining anele
tron with at least 500 MeV momentum were used inthe analysis. In addition, �du
ial 
uts, dis
ussed later,were applied to sele
t only ele
trons in the regions wherethe �Cerenkov 
ounter eÆ
ien
y was greater than 92%.The �nal 
ross se
tions were 
orre
ted for the remainingineÆ
ien
y of the �Cerenkov 
ounters [19℄.Charged hadron identi�
ation in the CLAS dete
toris a

omplished using the momentum determined fromthe tra
king and the timing information from the s
in-tillation 
ounters. Fig. 5 shows the distribution of posi-tively 
harged parti
les at 1:515 GeV ele
tron beam en-ergy plotted versus velo
ity � and momentum P . Bandsdue to positrons, pions, protons and deuterons 
an beeasily identi�ed. At low momentum the muon band isvisible as well. The deuterons are produ
ed from ele
-tron s
attering on the aluminum windows of the target
ell. All positive parti
les in the region outlined by thedashed lines were 
onsidered as �+. Positrons 
an beseparated from pions at low momenta, but at higher mo-menta the pion and positron bands merge. Ba
kgrounddue to muons and positrons is signi�
antly redu
ed bythe missing mass and vertex 
uts des
ribed below. Theremaining 
ontamination is evaluated as a systemati
 un-
ertainty.



6Momentum 
orre
tionsWhen extra
ting the resonant parameters for ex
itedstates, it is important to have the 
orre
t value for the in-variant mass of the hadroni
 state. Therefore, it is ne
es-sary to measure the ele
tron momentum with high a

u-ra
y. For this reason additional 
orre
tions were appliedto the ele
tron momentum re
onstru
ted by the standardCLAS software pa
kage. These 
orre
tions were deter-mined using elasti
 s
attering events from the same runsthat were used in the single pion analysis. It was foundthat the missing mass determined from the elasti
allys
attered ele
trons is typi
ally � 5 MeV below the pro-ton massMp = 0:938 GeV. Assuming that the s
atteringangle of the ele
tron is measured 
orre
tly, and using:Ef = 2MEi � (W 2 �M2)2M + 4Ei sin2 �e2 (9)the momentum 
orre
tion fa
tor 
an be found as:Cp � ÆEfEf = �W 2 �M22MEi ; (10)where Ei is the ele
tron beam energy and W is the mea-sured re
oil mass. This quantity was 
al
ulated for dif-ferent bins in �e 2 [15Æ; 55Æ℄ and ��e 2 [�30Æ;+30Æ℄ in thelaboratory frame for ea
h se
tor and stored in a look-uptable. The azimuthal angle ��e is de�ned within a se
tor,with ��e = 0 
orresponding to the mid-plane of the se
tor.The momenta of the ele
trons from single �+ produ
tiondata were 
orre
ted using this table on an event-by-eventbasis. This pro
edure relies on the fa
t that the relativemomentumo�set is independent ofW for a �xed value of�e. It was found that after these 
orre
tions were applied,the neutron peak in the missing mass of the ep! e0�+X
FIG. 5: Distribution of the number of positively 
harged par-ti
les versus � and p. The visible bands are due to positrons,muons, pions, protons and deuterons. All positive parti
leswithin the area outlined by the dashed lines are 
onsidered as�+'s in this analysis.
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FIG. 6: Position of the missing mass peak in the ep! e0�+Xrea
tion versus �e in the lab frame: a) - before, b) - aftermomentum 
orre
tions are applied. The error bars representthe width of the distribution around the neutron mass.rea
tion was within �2:0 MeV of the neutron mass for1:1 GeV< W < 1:6 GeV range. Fig. 6 shows the di�er-en
e between the missing mass in ep ! e0�+X rea
tionand the neutron mass with and without momentum 
or-re
tions. The six gaps between the points are due to thesix 
oils of the magnet. The dependen
e of the peak po-sition on �e is pra
ti
ally eliminated by this pro
edure,and the peak is lo
ated mu
h 
loser to the neutron mass.Fidu
ial 
utsAlthough CLAS is a nearly 4� dete
tor, it still 
ontainssigni�
ant ina
tive volumes without parti
le dete
tors.In addition, some of the dete
tion ineÆ
ien
ies in the a
-
FIG. 7: �Cerenkov 
ounter eÆ
ien
y versus the �e and �e ele
-tron angles in the laboratory frame for Se
tor 4. The bla
k
urves indi
ate the outer edges of the ele
tron �du
ial regions.Ea
h momentum bin is 200 MeV wide.



7tive volumes are not adequately reprodu
ed in the dete
-tor simulation software. These areas are near the edges ofthe ele
tromagneti
 
alorimeter, �Cerenkov 
ounter mir-rors, the main torus and mini-torus 
oils, regions withbroken wires in the drift 
hambers, and malfun
tioningphototubes in the TOF system. To eliminate events withparti
les traveling through these regions, a set of �du-
ial 
uts was developed. For ele
trons the main bound-ary of the �du
ial region was de�ned by the eÆ
ien
y ofthe �Cerenkov 
ounters and the edges of the ele
tromag-neti
 
alorimeter. Fig. 7 shows the dependen
e of the�Cerenkov 
ounter eÆ
ien
y versus the �e and �e ele
tronangles in the laboratory frame for six 200 MeV wide mo-mentum bins in Se
tor 4. Due to the opti
s design ofthe CLAS �Cerenkov 
ounters [19℄ there are areas withrelatively lower eÆ
ien
y shown with the lighter shade.These features are diÆ
ult to implement in the dete
-tor simulation. Only events in the regions within thebla
k 
urves and with the �Cerenkov 
ounter eÆ
ien
yabove 92% were used in the analysis. An additional setof geometri
al 
uts was applied to reje
t ele
trons hittingmalfun
tioning s
intillator 
ounters or traversing regionswith missing or ineÆ
ient wires in the drift 
hambers.Two sets of �du
ial 
uts were used to de�ne the outerboundary of the �du
ial regions for the positive pions.The �rst set, similar to the ele
tron 
uts, was de�ned insu
h a way that the �lab� distributions of the number ofevents be uniform within the �du
ial region. The se
-ond set of 
uts was applied to ensure equivalent solidangle 
overage for pions in the Monte-Carlo simulationand the real data. This mismat
h was due to distortionsof the minitorus 
oils whi
h were not implemented in thedete
tor simulation pa
kage. As in the 
ase with theele
trons, tra
ks in the regions with malfun
tioning s
in-tillator 
ounters or broken wires were reje
ted by anotherset of �du
ial 
uts. Kinemati
 
utsThe ex
lusive �nal state was sele
ted by dete
ting theoutgoing ele
tron and the �+, and by requiring that themissing parti
le be a neutron. The missing-mass spe
-trum in Fig. 8a shows a prominent neutron peak as wellas events from the radiative tail and frommulti-pion pro-du
tion 
hannels. The arrows indi
ate the 
uts used inthe analysis. The number of reje
ted events in the tailsis re
overed by imposing the same 
uts on the simulatedevents in the a

eptan
e 
al
ulations.GEANT-based Monte-Carlo studies showed that about18% of the positive pions de
ay in-
ight into �+��. Mostof the momentum of the original pion is 
arried by the�+, whi
h is, therefore, often dete
ted and re
onstru
tedas a �+ with a signi�
antly di�erent momentum ve
tor.In order to redu
e the number of the events with de
ayingpions, a vertex 
ut j Z� �Ze j< 2 
m was applied on the
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FIG. 8: Missing mass spe
trum (a) and the distribution ofthe events versus Z� �Ze (b). The arrows represent the 
utsapplied in the data analysis. The solid lines are gaussian �tsto the data.
FIG. 9: Distribution of the number of single �+ events versus:Q2 and W - left; � and � 
enter-of-mass angles - right.di�eren
e of the Z-
oordinates along the beam-line forthe ele
tron and the pion tra
ks in the same event (seeFig. 8b). This led to a redu
tion in the number of eventswith de
aying �+ to 4% with less than 1% losses in thenumber of events when the pion did not de
ay.The kinemati
 
overage of this experiment is shown inFig. 9. The grating on the �gures shows the binning ofthe data. In the �rst resonan
e region this experiment
overs a Q2 range from 0:25 GeV2 to 0:65 GeV2, whilein the se
ond resonan
e region the upper boundary ofthe Q2 
overage is redu
ed to 0:45 GeV2. The angular
overage in the hadroni
 
enter-of-mass frame is nearly
omplete, with the ex
eption of the region � > 140Æ. Thislimitation at larger angles is related to the fa
t that theCLAS 
overage for 
harged parti
les is limited to 140Æ inlaboratory frame. The number and the sizes of the 
rossse
tion bins are given in Table II.



8Variable # of bins Lower limit Upper limit WidthQ2 4 0:25 GeV2 0:65 GeV2 0:10 GeV2W 25 1:1 GeV 1:6 GeV 20 MeV� 12 0Æ 180Æ 15Æ� 12 0Æ 360Æ 30ÆTABLE II: The number and the sizes of the data bins. Valuesfor the limits indi
ate the upper and lower edges of the bins,rather than the bin 
enters.A

eptan
e 
orre
tionsIn order to relate the experimental yields to 
ross se
-tions, a

eptan
e 
orre
tion fa
tors were 
al
ulated us-ing the Monte-Carlo method. The GEANT-based de-te
tor simulation pa
kage GSIM in
orporated the surveygeometry of CLAS, realisti
 drift 
hamber and timingresolutions along with missing wires and malfun
tioningphotomultiplier tubes. Be
ause CLAS is a 
ompli
ateddete
tor 
overing almost 4� of solid angle, it is virtuallyimpossible to separate the eÆ
ien
y 
al
ulations fromthe geometri
al a

eptan
e 
al
ulations. In this workthe term a

eptan
e 
orre
tion refers to a 
ombined 
or-re
tion fa
tor due to the geometry of the dete
tor andthe ineÆ
ien
ies of the dete
tion and re
onstru
tion. Itis de�ned as the ratio of the number of re
onstru
tedMonte-Carlo events to the number of simulated events ina given bin: A = Nre
Nsim : (11)With this de�nition of the a

eptan
e it is desirable tohave a realisti
 physi
s model in the event generator be-
ause of the �nite bin sizes and bin migration e�e
ts,whi
h are des
ribed later. In this work the MAID2000model [23℄, whi
h reasonably reprodu
es both p�0 [24℄and the 
urrent n�+ CLAS data, was used as an input tothe Monte-Carlo event generator. The simulated 200 mil-lion events were pro
essed using the same software pa
k-age and analyzed with the same 
uts that were applied tothe real data. An a

eptan
e table with 8� 25� 24� 48bins in Q2, W , � and �, respe
tively, was 
al
ulated us-ing the de�nition in Eq. (11). The �ne binning of thea

eptan
e look-up table redu
es the model dependen
eof the 
ross se
tions. The statisti
al errors for the a
-
eptan
e 
orre
tions were estimated using the binomialdistribution: ÆAbin = sAbin(1�Abin)Ngen � 1 ; (12)where Ngen is the number of the Monte-Carlo events gen-erated in the bin. These errors are in
luded in the sta-tisti
al error of the �nal 
ross se
tions.The a

eptan
e of CLAS for single-pion ele
troprodu
-tion at Q2 = 0:3 GeV2 and W = 1:23 GeV is shown
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FIG. 10: Sample plots of a

eptan
e 
orre
tions versus �and � pion angles in the 
enter-of-mass frame in the Q2 =0:3 GeV2 and W = 1:23 GeV bin. The �-dependen
e (a) isshown at � = 116:25Æ and the �-dependen
e is at � = 108:75Æ.The width of the 
urves represent the statisti
al un
ertaintyfor the a

eptan
e.in Fig. 10. The �-dependen
e of the a

eptan
e (seeFig. 10a) exhibits a dip at � 45Æ, whi
h is due to theforward beam pipe. Six se
tors of CLAS 
an be 
learlyidenti�ed in the plot showing a

eptan
e versus �-angle(see Fig. 10b). The width of the 
urves in these graphsrepresent the statisti
al error bands. Sin
e a single 
rossse
tion bin 
ontains sixteen a

eptan
e bins, the 
ontri-bution of the a

eptan
e statisti
al error to the total un-
ertainty of 
ross se
tions is on average approximatelyfour times smaller than the errors seen in these plots.Radiative 
orre
tionsIn addition to pro
esses whi
h result in the ex
lusivee0�+n �nal state, there are radiative pro
esses repre-sented by Feynman diagrams similar to the original singlephoton ex
hange diagrams, but with an additional pho-ton leg, that also 
ontribute to the 
ross se
tions. The ex-perimentally measured 
ross se
tions must be 
orre
tedfor su
h pro
esses, also known as internal radiation. Theradiative 
ross se
tion for an ex
lusive pro
ess 
an bewritten as [25℄ :d�r = (4��)3dQ2dW 2d
��2(4�)7S2W 2 �Z d
kdvvp�Wf2WQ4 L(r)��W�� ; (13)where S � 2EiMp, d
�� is the di�erential 
enter-of-masssolid angle of the �+, v � M2X �M2n, L(r)�� and W�� arethe leptoni
 and the hadroni
 tensors respe
tively, and�W � (W 2 �m2�+ �M2miss)2 � 4m2�+W 2 (14)fW � W � E� + p�(
os �� 
os �k+sin �� sin �k 
os (�� � �k)): (15)
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1.6 =105φW=1.53, FIG. 11: Sample plots of the radiative 
orre
tion fa
tor R atQ2 = 0:3 GeV2. The dotted lines are the external 
orre
tions,the dashed lines are internal 
orre
tions, and the solid linesshow the 
ombined radiative 
orre
tion.Here, �� , ��, �k and �k are the pion and radiatedphoton's angles in the hadroni
 
enter-of-mass referen
eframe. The integral in Eq. (15) is taken over the photonangles and variable v.In addition, there is also a nonzero probability thatin the presen
e of the ele
tromagneti
 �eld of the atomsof the target the ele
tron will emit one or more photonsbefore or after intera
ting with the nu
leus of the target(external radiation). The probability of emitting a realphoton of a parti
ular energy is proportional to the pathlength of the ele
tron in the target material. The sizeof the external radiative 
orre
tions for these measure-ments was signi�
antly smaller than for internal be
auseof the small amount of the target material (t = 0:5% ofradiation length).The internal radiative 
orre
tions for the 
ross se
tionswere 
al
ulated using the Ex
luRad program [25℄ as mul-tipli
ative 
orre
tion fa
tors for ea
h data bin. The ex-ternal radiative 
orre
tions were done using the Mo andTsai formalism [26℄. The unradiated stru
ture fun
tions,needed as an input for the 
orre
tion pro
edure, were
al
ulated using a parameterization of the multipole am-plitudes using a �t of these CLAS data based on theunitary isobar model [27℄. The size of the required 
or-re
tions varied up to 55%, depending on the kinemati
s.Fig. 11 shows dependen
es of the radiative 
orre
tionsR � �rad�Born on the variablesW , � and � at Q2 = 0:3 GeV2.The dotted line shows the 
orre
tion due to external ra-diation, and the dashed line is the 
orre
tion fa
tor ob-tained using the Ex
luRad program. The solid line is the
ombined 
orre
tion fa
tor 
al
ulated as the produ
t ofthe two. Be
ause of the short length of the target, theexternal radiative 
orre
tions are mu
h smaller than theinternal 
orre
tions.

Corre
tions for binning e�e
tsBe
ause of the �nite dete
tor resolution and �nite binsize, the measured values of the 
ross se
tion in the 
enterof the data bin 
an be distorted by up to 10%. The exper-imentallymeasured quantity is the 
ross se
tion averagedover a full data bin, while usually it is more desirable todetermine the value of the 
ross se
tion at the 
enter ofthe bin. To a

ount for su
h distortions, multipli
ative
orre
tions were introdu
ed as the ratio of the 
ross se
-tion in the 
enter of a bin to the average 
ross se
tion inthat bin: B = d�d
�� j
trd�d
�� javg : (16)The averaged 
ross se
tions were evaluated using twomodels: the Q2 dependen
e of the 
ross se
tions wastaken from the MAID2000 model [23℄, while the 
rossse
tions at �xed values of Q2 were obtained using a uni-tary isobar [27℄ �t to these data in the �rst iteration.NormalizationThe integrated 
harge of the ele
tron beam passingthrough the target was measured using the Faraday 
uplo
ated at the end of the Hall B beam line. It generatedpulses with a frequen
y proportional to the beam 
urrentwith 10 Hz per 1 nA linear slope parameter. The 
alibra-tion parameters of this devi
e are known with less than0:5% un
ertainty. The measured 
harge was 
orre
tedfor the data a
quisition live-time, 
al
ulated as the ra-tio of the 
ounts from two s
alers. These s
alers were
onne
ted to a single 100 kHz pulse generator. One ofthem was ungated, while the other one was gated by thedata a
quisition \live" signal. To ensure the quality ofthe analyzed data sample, software 
uts were imposed onthe live-time, elasti
 s
attering and single �+ ele
tropro-du
tion rates. The portions of the runs for whi
h thesequantities were outside of the imposed limits were ex-
luded from the analysis, with the 
orresponding beam
harge being subtra
ted from the total 
harge. As wasmentioned above, the �Cerenkov 
ounter eÆ
ien
ies wereparameterized during the 
alibration pro
edure [19℄, andthe appropriate 
orre
tions were applied to the 
ross se
-tions. The 
omparison of the elasti
 s
attering 
ross se
-tions versus �e from CLAS and the model 
al
ulationusing a parameterization [28℄ for the elasti
 form fa
torsis shown in Fig. 12. The model 
ross se
tion in
ludes ra-diative e�e
ts, a

ording to the Mo and Tsai formalism[26℄. The error bars on the data points represent statisti-
al un
ertainties only. The solid line at R = 1:015 showsthe result of �tting a 
onstant to the ratio of the mea-sured 
ross se
tions to the parameterization [28℄. The
u
tuations around this line 
an be used to estimate the
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FIG. 12: The ratio of the measured elasti
 
ross se
tion tothe parameterization of the world data [28℄. The error barsrepresent the statisti
al un
ertainty only. The solid line isfrom the �t of the data points to a 
onstant.systemati
 un
ertainty of ele
tron dete
tion and re
on-stru
tion.The 
ontributions from s
attering o� the target 
ellwalls was estimated to be 1:5% using empty target runs.This 
orre
tion fa
tor was applied to the 
ross se
tion inevery data bin.SYSTEMATIC ERRORS STUDIESA number of studies were 
arried out to estimate thesystemati
 un
ertainties on the measured 
ross se
tions.The primary method used in these studies was to varydi�erent independent parameters of the analysis to de-termine the 
orresponding 
hange in the resulting 
rossse
tions and the stru
ture fun
tions.Be
ause of the �nite bin size, the result of averaging thea

eptan
e over an a

eptan
e bin depends on the distri-bution of events in that bin. If the physi
s model usedin the Monte-Carlo simulation di�ers from the real data,then the averaging over a bin may result in an in
orre
t
ross se
tion. The introdu
ed error depends on the shapeof the a

eptan
e fun
tion and the 
ross se
tions as wellas on the a

eptan
e bin size. In addition, be
ause of the�nite dete
tor resolution, some of the events produ
edin one a

eptan
e bin will be re
onstru
ted in a di�erentbin. This may 
ause signi�
ant distortions in the �nal
ross se
tion distributions. In order to 
orre
tly a

ountfor these e�e
ts, a realisti
 physi
s generator and dete
-tor simulation are required. To estimate the errors ofthe �nal results due to the model used in the a

eptan
e
al
ulations, we 
al
ulated the a

eptan
e table with twodi�erent models. The 
omparison of the results with thetwo a

eptan
e 
orre
tions allowed us to estimate the sys-temati
 errors due to the physi
s model in the a

eptan
e


al
ulations.As was mentioned above, we use missing mass and ver-tex 
uts to sele
t the single-pion produ
tion events and toredu
e the number of events with de
aying pions. These
uts 
ause losses of some single-pion events as well. Thetrue number of events is expe
ted to be re
overed by ap-plying the a

eptan
e 
orre
tions by using exa
tly thesame 
uts on the Monte-Carlo data. The remaining sys-temati
 errors asso
iated with these 
uts were estimatedby varying the sizes of the windows. The absolute valueof the 
ross se
tion variations 
al
ulated with di�erent
ut windows, averaged over � at �xed Q2, W and �, was
onsidered as the systemati
 un
ertainty for all � for that�xed Q2, W and �.One of the possible sour
es of systemati
 errors in thisexperiment is the un
ertainty in the normalization. This
an arise from mis
alibrations of the Faraday 
up, tar-get density variations, errors in determining the targetlength and its temperature along with data a
quisitionlive-time and other fa
tors. However, the presen
e of theelasti
 events in the data set allows us to a

ount forthe normalization un
ertainties of the 
ross se
tions by
omparing the elasti
 
ross se
tions to the parameteriza-tion of the world data [28℄. This way we were able to
ombine the normalization, ele
tron dete
tion, ele
trontra
king and ele
tron identi�
ation errors into one globalun
ertainty fa
tor. A 
omparison of the measured elas-ti
 
ross se
tions for di�erent �e and �e ele
tron anglesallowed us to assign a 5:2% global un
ertainty due to thenormalization and ele
tron eÆ
ien
y un
ertainties.The systemati
 un
ertainty due to the model used inthe radiative 
orre
tions was estimated by performing ase
ond iteration. The radiatively 
orre
ted experimental
ross se
tions from CLAS were �tted on
e more, and us-ing the �t the new 
orre
tion fa
tors were 
al
ulated and
ompared with the previous iteration. The 
omparisonindi
ated an un
ertainty on the order of 2% due to themodel dependen
e of the radiative 
orre
tions.Using the kinemati
ally over-determined rea
tion ep!e0�+��p allows us to determine the �+ eÆ
ien
y by de-te
ting the outgoing ele
tron, �� and proton. The eÆ-
ien
y of the �+ dete
tion 
an be found as the ratio of thenumber of events where the �+ was dete
ted to the num-ber of events where the �+ was expe
ted to be dete
ted.A 
omparison of the pion eÆ
ien
y 
al
ulated from thereal data with the eÆ
ien
y from GEANT-based Monte-Carlo simulation lead to a systemati
 error estimate of2:5%.In order to estimate the ba
kground 
oming fromtwo-pion produ
tion, a sample of two-pion Monte-Carloevents was pro
essed as if it were the a
tual data sample.The analysis of these events showed that this ba
kgroundwould 
ontribute less than 1% un
ertainty to the di�er-ential 
ross se
tions. The systemati
 error due to the�+ misidenti�
ation was estimated to be about � 0:5%by varying the 
ut in the proton-pion separation in the



11analysis.The total systemati
 error in ea
h bin was 
al
ulatedas the square root of the sum of the squares of thesedi�erent 
ontributions. The size of the systemati
 errorsis typi
ally slightly larger than the size of the statisti
alun
ertainties and is shown in Fig. 13 as the shaded bands.RESULTSCross se
tionsThe experimental di�erential 
ross se
tion for ea
hdata bin was determined using the following formula:�5��Ef�
e�
�� = R �B Xevents 1AL�

 �� 1�Q2�W sin ����� � �(W;Q2)�(Ef ; 
os �e) ; (17)L = Qtote NA�LT ; (18)�(W;Q2)�(Ef ; 
os �e) = 2MEiEfW ; (19)where the sum in Eq. 17 runs over the e�+(n) eventsre
onstru
ted in the �du
ial region of CLAS. Here A isthe a

eptan
e 
orre
tion fa
tor for an event, L is theintegrated luminosity,NA is Avogadro's number, � is thetarget density, LT is the target length, Qtot is the in-tegrated 
harge 
orre
ted for the data a
quisition live-time, e is the ele
tron 
harge, �

 is the �Cerenkov eÆ-
ien
y 
orre
tion fa
tor, �Q2, �W , ��, �� are the binsizes, �(W;Q2)�(Ef ;
os �e) is the Ja
obian between the (W;Q2) and(Ef ; 
os �e) sets of variables, and R and B are the ra-diative and binning 
orre
tion fa
tors, respe
tively. Thevalues of all kinemati
 variables are 
al
ulated for ea
hparti
ular event, as opposed to being taken at the 
en-ter of the bin. The virtual photoprodu
tion 
ross se
tion
an be obtained, a

ording to Eq. (5), by dividing theleft-hand side of Eq. (17) by the virtual photon 
ux �fa
tor de�ned in Eq. (6). Sample plots of the di�eren-tial 
ross se
tions 
ompared with models are shown inFig. 13. The solid line shows the 
ross se
tions 
al
u-lated using MAID2003 [29℄ multipoles with l � 5 (heresimply referred to as MAID2003 model). The MAIDmodel uses e�e
tive Langrangian approa
h to 
al
ulatethe Born ba
kground, in
luding ! and � meson 
al
u-lations. The ba
kground is unitarized in the K-matrixapproximation. The resonant amplitudes are determinedby �tting the world pion produ
tion data. The dashedline in Fig. 13 
orresponds to the model by Sato and Lee[30℄. This model obtains an e�e
tive Hamiltonian fromthe intera
tion Lagrangian using the method of unitarytransformations. Due to 
ompli
ated 
al
ulations Sato-Lee model only in
ludes the P33(1232) resonan
e and,
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=105φ  W=1.53, FIG. 13: Sample plots of �+ virtual photoprodu
tion 
rossse
tions at Q2 = 0:3 GeV2 for di�erent kinemati
s. Theshaded bands represent the systemati
 un
ertainties. Thesolid 
urve is MAID2003 [29℄ , and the dashed 
urve is a
al
ulation from Sato-Lee [30℄.therefore, it's validity domain is limited to the �rst res-onan
e region. The shaded areas at the bottom repre-sent the estimated systemati
 un
ertainties. Typi
allythe systemati
 un
ertainties are slightly larger than thestatisti
al errors. The data and the models are globallyin qualitative agreement, while in 
ertain regions thereare quantitative dis
repan
ies. Due to the large numberof data points, it is more 
onvenient in this paper to dis-
uss the stru
ture fun
tions rather than the 
ross se
tionsthemselves. The values of the measured 
ross se
tionswill be available from the CLAS physi
s database [31℄ orupon request [32℄ .Stru
ture fun
tionsThe stru
ture fun
tions �TT , �TL and the linear
ombination �T + ��L were obtained by �tting the �-dependen
e of the 
ross se
tion to a fun
tion of the form:F (�) = A +B 
os�+ C 
os 2�: (20)The large angular 
overage of CLAS in the 
enter-of-mass referen
e frame allowed us to extra
t the stru
turefun
tions up to 145Æ in the 
enter-of-mass � angle. TheW and � dependen
ies of the stru
ture fun
tions areshown in Fig. 14 and Appendix A. The solid 
urves inFig. 14 and Appendix A are from MAID2003 [29℄ 
al
u-lations, while the dashed 
urves are from the Sato-Leemodel [30℄. The table of the stru
ture fun
tions are pre-sented in Appendix B. The error 
olumn in the tableshows the statisti
al and systemati
 un
ertainties addedin quadrature.



12A typi
al W -distribution of the �T + ��L and �TTterms features a distin
t �(1232) peak, followed bythe less prominent se
ond resonan
e region. The �-dependen
e of �T + ��L is mostly 
at at low values ofW near the single-pion produ
tion threshold. This is
onsistent with E0+ dominan
e at low energies. Within
reasing invariant mass, stru
tures are developing at� � 90Æ, whi
h is 
hara
teristi
 of resonan
e produ
-tion. Above the �rst resonan
e region the �-dependen
eof �T + ��L be
omes monotoni
ally falling, 
onsistentwith the t-
hannel pion ex
hange me
hanism dominan
e.From the plots in Figs. 19,21,23,25 in Appendix A,one 
an see that in the �rst resonan
e region the mea-surements of �TT agree very well with the Sato-Lee [30℄model. For these values of hadroni
 
enter-of-mass en-ergy this stru
ture fun
tion is dominated by the �(1232)resonan
e 
ontributions. But the model predi
tions forthe �T + ��L linear 
ombination disagree with the mea-sured values, although the dis
repan
y is within the sys-temati
 errors. The present experiment does not sep-arate the longitudinal and transverse stru
ture fun
-tions. Given the su

essful des
ription of the �TT term,whi
h 
an be expressed in terms of heli
ity amplitudesas �TT � Re(H3H�2 �H4H�1 ), one may assume that thestru
ture fun
tion �T � jH1j2 + jH2j2 + jH3j2 + jH4j2,whi
h depends on the same heli
ity amplitudes, may alsobe des
ribed reasonably well. Then the dis
repan
ies inthe sum �T + ��L 
ould be due to in
omplete knowledgeof the non-resonant physi
al ba
kground 
ontributing di-re
tly to �L. Therefore, these data 
an be used to im-prove our understanding of the non-resonant ba
kgroundin the �rst resonan
e region. The measured �TL stru
-
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4   W=1.43 FIG. 14: Sample plots of stru
ture fun
tions from CLAS atQ2 = 0:4 GeV2. The solid 
urves are from MAID2003 [29℄and the dashed 
urves are from the Sato-Lee 
al
ulations [30℄.The shadowed areas show the systemati
 un
ertainty.

ture fun
tion is the smallest, and the relative systemati
un
ertainties are large. The predi
tions for �TL fromSato-Lee [30℄ are in agreement with the measured valueswithin the error bars.The MAID2003 model, whi
h is a �t to predominantly�0p 
hannel, des
ribes our data surprisingly well, withthe 
urves in the plots following most of the features ofthe experimental data. But the absolute values for the�TT and �T+��L stru
ture fun
tions are typi
ally overes-timated, espe
ially in the se
ond resonan
e region. Thismay be indi
ative of our relatively poor knowledge of theD13(1520) and S11(1535) strength in the ep ! e0�+n
hannel. We also observe a distin
t stru
ture in the �dependen
e of the �TL amplitude for W > 1:32 GeV,whi
h is not reprodu
ed by MAID2003, where the signis in fa
t opposite (see Fig. 14). In
lusion of these datain the MAID �t 
an improve our knowledge of the reso-nan
e parameters, ba
kground terms and the bran
hingratios for the states in the se
ond resonan
e region.SUMMARYIn 
on
lusion, for the �rst time we have measuredthe unpolarized ele
troprodu
tion 
ross se
tions for theep! e0�+n pro
ess 
overing a large angular range in the
enter-of-mass frame, and we have extra
ted the �TT ,�TL and �T + ��L linear 
ombinations of the stru
turefun
tions. The 
ombined statisti
al and systemati
 er-rors are of the order of 10% in most of the measuredkinemati
 region. In the �rst resonan
e region the mea-sured 
ross se
tions and the stru
ture fun
tions are inqualitative agreement with the MAID2003 [29℄ and theSato-Lee [30℄ models, with a quantitative dis
repan
ywith the MAID2003 model [29℄. In the se
ond resonan
eregion MAID2003 overestimates the height of the reso-nan
e peak. Together with p�0 
hannel these data willprovide the basis for the analysis of resonan
e transitionform-fa
tors in a 
oupled-
hannel analysis.A
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FIG. 15: (Color online) Stru
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urves represent MAID2003 
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ulations, whilethe dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
 un
ertainties.
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FIG. 19: (Color online) Stru
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FIG. 20: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:3 GeV2. Solid 
urves represent MAID2003 
al
ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
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FIG. 21: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:4 GeV2. Solid 
urves represent MAID2003 
al
ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
 un
ertainties.
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FIG. 22: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:4 GeV2. Solid 
urves represent MAID2003 
al
ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
 un
ertainties.



18
-10

-5

0

-5

0

5

0

10

20

0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100

W
=1

.1
1

W
=1

.1
3

W
=1

.1
5

W
=1

.1
7

W
=1

.1
9

W
=1

.2
1

W
=1

.2
3

W
=1

.2
5

W
=1

.2
7

W
=1

.2
9

W
=1

.3
1

W
=1

.3
3

 (deg)
*

θ

b
  /

  s
r)

µ(
L

σ 
∈

 + 
T

σ
T

L
σ

T
T

σ

FIG. 23: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:5 GeV2. Solid 
urves represent MAID2003 
al
ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
 un
ertainties.
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FIG. 24: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:5 GeV2. Solid 
urves represent MAID2003 
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ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
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FIG. 25: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:6 GeV2. Solid 
urves represent MAID2003 
al
ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
 un
ertainties.
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FIG. 26: (Color online) Stru
ture fun
tions versus 
.m. � at Q2 = 0:6 GeV2. Solid 
urves represent MAID2003 
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ulations,while the dashed 
urves show the predi
tions of the Sato-Lee model. Shaded areas represent the systemati
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20APPENDIX B: TABLE OF THE STRUCTUREFUNCTIONSQ2 W � � �T + ��L �TL �TT0.3 1.11 0.890 7.5 4.396� 0.52 -0.806� 0.34 -0.042� 0.200.3 1.11 0.890 22.5 4.243� 0.32 -0.864� 0.18 -0.241� 0.070.3 1.11 0.890 37.5 4.285� 0.34 -0.935� 0.15 -0.526� 0.050.3 1.11 0.890 52.5 4.580� 0.65 -1.066� 0.43 -0.199� 0.270.3 1.11 0.890 67.5 3.556� 0.28 -1.410� 0.20 -1.171� 0.080.3 1.11 0.890 82.5 3.673� 0.29 -0.702� 0.19 -0.833� 0.080.3 1.11 0.890 97.5 4.121� 0.62 -0.082� 0.57 -0.466� 0.390.3 1.11 0.890 112.5 6.547� 1.72 0.693� 1.52 0.658� 1.790.3 1.13 0.883 7.5 5.784� 0.56 -0.406� 0.34 -0.404� 0.170.3 1.13 0.883 22.5 5.917� 0.41 -1.149� 0.19 -0.110� 0.070.3 1.13 0.883 37.5 5.645� 0.61 -1.384� 0.22 -0.922� 0.090.3 1.13 0.883 52.5 5.241� 0.40 -1.641� 0.19 -1.427� 0.070.3 1.13 0.883 67.5 5.460� 0.37 -1.674� 0.20 -1.951� 0.070.3 1.13 0.883 82.5 5.316� 0.38 -1.276� 0.17 -2.225� 0.060.3 1.13 0.883 97.5 5.600� 0.55 -0.870� 0.37 -2.175� 0.190.3 1.13 0.883 112.5 5.657� 0.52 -1.327� 0.32 -2.496� 0.150.3 1.15 0.877 7.5 7.311� 1.18 -0.739� 0.61 -0.551� 0.420.3 1.15 0.877 22.5 6.537� 0.45 -1.194� 0.20 -0.158� 0.080.3 1.15 0.877 37.5 7.158� 0.63 -1.611� 0.17 -2.997� 0.060.3 1.15 0.877 52.5 6.338� 0.44 -2.519� 0.32 -2.156� 0.150.3 1.15 0.877 67.5 7.509� 0.48 -2.084� 0.21 -2.558� 0.080.3 1.15 0.877 82.5 7.848� 0.66 -1.623� 0.36 -3.256� 0.180.3 1.15 0.877 97.5 7.300� 0.56 -1.332� 0.37 -3.871� 0.200.3 1.15 0.877 112.5 7.640� 0.53 -0.607� 0.25 -3.243� 0.110.3 1.15 0.877 127.5 7.845� 0.73 -0.612� 0.48 -3.815� 0.280.3 1.17 0.869 7.5 7.330� 0.58 -0.454� 0.28 -0.207� 0.130.3 1.17 0.869 22.5 7.603� 0.57 -1.715� 0.19 -0.908� 0.070.3 1.17 0.869 37.5 8.122� 0.62 -2.896� 0.24 -0.985� 0.100.3 1.17 0.869 52.5 9.284� 0.59 -3.055� 0.29 -3.644� 0.130.3 1.17 0.869 67.5 10.270� 0.65 -2.184� 0.26 -4.977� 0.110.3 1.17 0.869 82.5 11.112� 0.79 -1.331� 0.43 -4.833� 0.250.3 1.17 0.869 97.5 10.570� 0.69 -1.480� 0.29 -5.635� 0.130.3 1.17 0.869 112.5 10.971� 0.71 -0.730� 0.27 -4.924� 0.120.3 1.17 0.869 127.5 10.856� 0.91 -1.431� 0.51 -2.195� 0.330.3 1.17 0.869 142.5 7.540� 7.69 3.381� 6.69 -6.707�17.310.3 1.19 0.861 7.5 10.190� 0.83 0.214� 0.36 1.385� 0.200.3 1.19 0.861 22.5 9.489� 0.65 -2.395� 0.24 -0.853� 0.100.3 1.19 0.861 37.5 8.671� 2.86 -4.625� 2.39 -3.194� 3.290.3 1.19 0.861 52.5 11.957� 0.75 -3.364� 0.37 -5.475� 0.190.3 1.19 0.861 67.5 13.780� 0.85 -2.834� 0.28 -6.597� 0.120.3 1.19 0.861 82.5 14.775� 0.94 -2.213� 0.40 -7.931� 0.230.3 1.19 0.861 97.5 15.489� 0.95 -1.002� 0.23 -7.290� 0.100.3 1.19 0.861 112.5 14.238� 0.89 -0.452� 0.30 -6.858� 0.140.3 1.19 0.861 127.5 13.144� 0.92 0.281� 0.30 -5.281� 0.150.3 1.19 0.861 142.5 15.094� 5.65 -1.826� 4.89 -0.976�10.830.3 1.21 0.852 7.5 13.173� 0.90 -0.630� 0.45 0.481� 0.260.3 1.21 0.852 22.5 13.751� 1.01 -1.414� 0.49 -0.441� 0.320.3 1.21 0.852 37.5 13.970� 1.25 -3.500� 0.45 -3.181� 0.260.3 1.21 0.852 52.5 15.069� 1.03 -3.163� 0.54 -6.181� 0.340.3 1.21 0.852 67.5 17.425� 1.13 -2.677� 0.45 -7.868� 0.260.3 1.21 0.852 82.5 17.842� 1.18 -1.774� 0.52 -10.137� 0.340.3 1.21 0.852 97.5 17.510� 1.05 -0.677� 0.25 -8.730� 0.100.3 1.21 0.852 112.5 16.208� 0.98 -0.341� 0.17 -8.342� 0.060.3 1.21 0.852 127.5 15.215� 1.01 0.015� 0.44 -5.204� 0.280.3 1.21 0.852 142.5 16.611� 5.58 -3.116� 4.93 -1.479�10.930.3 1.23 0.843 7.5 14.642� 1.22 -1.197� 0.82 1.423� 0.730.3 1.23 0.843 22.5 16.339� 1.09 -1.020� 0.41 -1.202� 0.250.3 1.23 0.843 37.5 10.757� 1.73 -6.482� 1.53 -7.487� 1.690.3 1.23 0.843 52.5 15.822� 1.02 -2.081� 0.53 -5.919� 0.340.3 1.23 0.843 67.5 15.578� 1.03 -3.074� 0.60 -9.102� 0.390.3 1.23 0.843 82.5 15.771� 0.98 -1.882� 0.40 -9.143� 0.230.3 1.23 0.843 97.5 15.657� 0.94 -0.554� 0.19 -8.102� 0.070.3 1.23 0.843 112.5 13.738� 0.83 -0.247� 0.16 -6.324� 0.050.3 1.23 0.843 127.5 11.743� 0.78 0.303� 0.31 -4.575� 0.150.3 1.23 0.843 142.5 11.163� 5.48 -0.964� 4.96 -2.334�11.030.3 1.25 0.833 7.5 26.183� 9.95 7.984� 8.65 6.982�25.360.3 1.25 0.833 22.5 17.060� 1.08 -0.482� 0.29 -1.241� 0.140.3 1.25 0.833 37.5 18.852� 4.32 1.724� 3.68 -0.984� 6.710.3 1.25 0.833 52.5 14.817� 1.00 -0.636� 0.55 -4.077� 0.360.3 1.25 0.833 67.5 12.789� 0.85 -2.270� 0.42 -7.480� 0.230.3 1.25 0.833 82.5 12.440� 0.79 -1.427� 0.28 -6.889� 0.140.3 1.25 0.833 97.5 11.586� 0.71 -0.653� 0.15 -5.865� 0.050.3 1.25 0.833 112.5 9.878� 0.61 -0.075� 0.14 -4.361� 0.050.3 1.25 0.833 127.5 7.996� 0.52 0.190� 0.23 -2.902� 0.110.3 1.25 0.833 142.5 4.385� 3.57 2.094� 3.23 -3.533� 5.810.3 1.27 0.821 7.5 11.628� 2.07 0.516� 0.72 7.546� 0.550.3 1.27 0.821 22.5 15.891� 1.06 0.292� 0.27 0.074� 0.130.3 1.27 0.821 37.5 11.540� 5.94 -2.392� 5.08 -4.437�11.430.3 1.27 0.821 52.5 12.337� 0.81 -0.700� 0.36 -4.296� 0.210.3 1.27 0.821 67.5 10.379� 0.78 -0.954� 0.54 -5.463� 0.390.3 1.27 0.821 82.5 9.371� 0.58 -1.127� 0.28 -5.473� 0.130.3 1.27 0.821 97.5 7.954� 0.48 -0.509� 0.12 -4.138� 0.040.3 1.27 0.821 112.5 6.566� 0.42 -0.418� 0.14 -2.914� 0.040.3 1.27 0.821 127.5 4.991� 0.36 0.106� 0.14 -2.405� 0.050.3 1.27 0.821 142.5 6.153� 2.12 -2.024� 1.92 0.413� 2.660.3 1.29 0.809 7.5 18.693�17.07 -0.955�14.64 -2.284�54.720.3 1.29 0.809 22.5 14.630� 1.22 0.020� 0.28 -0.232� 0.130.3 1.29 0.809 37.5 10.761� 0.79 -1.691� 0.39 -4.241� 0.220.3 1.29 0.809 52.5 10.713� 0.74 -0.022� 0.34 -2.690� 0.170.3 1.29 0.809 67.5 8.456� 0.67 -0.940� 0.48 -4.205� 0.310.3 1.29 0.809 82.5 7.188� 0.48 -0.537� 0.24 -3.444� 0.110.3 1.29 0.809 97.5 5.947� 0.37 -0.632� 0.10 -3.431� 0.030.3 1.29 0.809 112.5 4.667� 0.30 -0.481� 0.11 -2.093� 0.030.3 1.29 0.809 127.5 3.277� 0.23 -0.185� 0.12 -1.574� 0.040.3 1.29 0.809 142.5 2.237� 1.02 0.032� 0.96 -0.966� 0.940.3 1.31 0.796 7.5 16.633� 4.46 0.257� 4.10 0.073� 8.280.3 1.31 0.796 22.5 14.194� 1.15 1.115� 0.35 0.040� 0.190.3 1.31 0.796 37.5 10.545� 0.75 -0.773� 0.36 -3.395� 0.190.3 1.31 0.796 52.5 9.837� 0.64 0.306� 0.30 -2.568� 0.140.3 1.31 0.796 67.5 6.128� 0.56 -1.904� 0.52 -5.526� 0.330.3 1.31 0.796 82.5 5.535� 0.38 -0.760� 0.19 -3.315� 0.080.3 1.31 0.796 97.5 4.649� 0.30 -0.693� 0.10 -2.687� 0.020.3 1.31 0.796 112.5 3.312� 0.21 -0.323� 0.08 -1.649� 0.02

Q2 W � � �T + ��L �TL �TT0.3 1.31 0.796 127.5 2.281� 0.19 -0.220� 0.20 -1.197� 0.080.3 1.31 0.796 142.5 1.589� 1.41 -0.109� 1.45 -0.505� 1.580.3 1.33 0.782 7.5 22.290� 2.40 -4.533� 1.94 5.550� 2.350.3 1.33 0.782 37.5 10.384� 0.83 0.104� 0.41 -3.681� 0.230.3 1.33 0.782 52.5 8.508� 0.64 -0.010� 0.27 -3.841� 0.140.3 1.33 0.782 67.5 6.063� 0.49 -0.543� 0.33 -3.271� 0.180.3 1.33 0.782 82.5 4.680� 0.31 -0.519� 0.15 -2.827� 0.060.3 1.33 0.782 97.5 3.584� 0.23 -0.563� 0.08 -2.019� 0.020.3 1.33 0.782 112.5 2.611� 0.18 -0.366� 0.08 -1.086� 0.020.3 1.33 0.782 127.5 1.536� 0.12 -0.185� 0.07 -0.959� 0.020.3 1.33 0.782 142.5 0.625� 1.23 0.286� 1.11 -0.636� 1.030.3 1.35 0.767 7.5 16.085� 1.11 -0.229� 0.48 0.125� 0.330.3 1.35 0.767 37.5 9.509� 0.81 0.877� 0.47 -1.840� 0.280.3 1.35 0.767 52.5 6.997� 0.56 -0.163� 0.18 -3.507� 0.070.3 1.35 0.767 67.5 4.947� 0.40 -0.918� 0.23 -4.008� 0.110.3 1.35 0.767 82.5 4.056� 0.31 -0.434� 0.14 -2.658� 0.050.3 1.35 0.767 97.5 3.038� 0.19 -0.465� 0.06 -1.934� 0.010.3 1.35 0.767 112.5 1.982� 0.13 -0.262� 0.05 -0.966� 0.010.3 1.35 0.767 127.5 1.163� 0.10 -0.165� 0.07 -0.553� 0.020.3 1.35 0.767 142.5 0.238� 1.36 0.527� 1.33 -0.940� 1.380.3 1.37 0.751 7.5 14.138� 1.00 0.214� 0.42 0.237� 0.240.3 1.37 0.751 22.5 16.143� 3.30 -3.769� 3.59 4.075� 6.770.3 1.37 0.751 37.5 8.308� 0.62 1.104� 0.28 -1.647� 0.140.3 1.37 0.751 52.5 6.724� 0.56 0.491� 0.26 -2.826� 0.130.3 1.37 0.751 67.5 5.199� 0.41 0.112� 0.26 -3.181� 0.120.3 1.37 0.751 82.5 3.711� 0.27 -0.197� 0.20 -2.611� 0.080.3 1.37 0.751 97.5 2.491� 0.16 -0.415� 0.05 -1.817� 0.010.3 1.37 0.751 112.5 1.770� 0.12 -0.304� 0.08 -0.799� 0.020.3 1.37 0.751 127.5 1.128� 0.11 -0.250� 0.06 -0.469� 0.010.3 1.37 0.751 142.5 1.216� 0.52 -0.617� 0.50 0.209� 0.340.3 1.39 0.734 7.5 13.981� 0.91 0.898� 0.50 -0.002� 0.300.3 1.39 0.734 37.5 8.470� 0.70 1.782� 0.35 -1.980� 0.180.3 1.39 0.734 52.5 6.659� 0.50 0.646� 0.33 -3.588� 0.180.3 1.39 0.734 67.5 4.851� 0.48 -0.032� 0.28 -3.155� 0.140.3 1.39 0.734 82.5 3.296� 0.23 -0.436� 0.10 -2.655� 0.030.3 1.39 0.734 97.5 2.383� 0.15 -0.210� 0.06 -1.684� 0.010.3 1.39 0.734 112.5 1.515� 0.11 -0.283� 0.06 -0.810� 0.010.3 1.39 0.734 127.5 0.922� 0.08 -0.167� 0.06 -0.559� 0.010.3 1.39 0.734 142.5 1.454� 1.47 -0.922� 1.37 0.556� 1.540.3 1.41 0.715 7.5 12.408� 0.84 -0.085� 0.32 -1.107� 0.180.3 1.41 0.715 22.5 9.119� 1.09 0.371� 0.69 -1.825� 0.560.3 1.41 0.715 37.5 7.486� 0.64 1.512� 0.29 -2.465� 0.140.3 1.41 0.715 52.5 6.129� 0.44 0.571� 0.33 -3.617� 0.160.3 1.41 0.715 67.5 4.480� 0.33 -0.168� 0.20 -3.726� 0.080.3 1.41 0.715 82.5 3.244� 0.23 -0.240� 0.11 -2.530� 0.030.3 1.41 0.715 97.5 2.297� 0.15 -0.158� 0.05 -1.731� 0.010.3 1.41 0.715 112.5 1.425� 0.09 -0.183� 0.04 -1.010� 0.010.3 1.41 0.715 127.5 1.015� 0.12 -0.250� 0.09 -0.453� 0.020.3 1.41 0.715 142.5 0.785� 0.65 -0.233� 0.46 -0.090� 0.310.3 1.43 0.695 7.5 11.388� 0.89 1.796� 0.30 -0.813� 0.150.3 1.43 0.695 22.5 7.441� 0.80 0.228� 0.66 -2.310� 0.510.3 1.43 0.695 52.5 5.876� 0.59 0.177� 0.35 -4.535� 0.180.3 1.43 0.695 67.5 4.644� 0.31 -0.058� 0.11 -3.828� 0.030.3 1.43 0.695 82.5 3.518� 0.26 -0.149� 0.19 -2.869� 0.070.3 1.43 0.695 97.5 2.345� 0.16 -0.235� 0.05 -1.914� 0.010.3 1.43 0.695 112.5 1.574� 0.11 -0.138� 0.04 -1.259� 0.010.3 1.43 0.695 127.5 0.980� 0.07 -0.132� 0.05 -0.671� 0.010.3 1.43 0.695 142.5 0.856� 0.58 -0.339� 0.58 -0.134� 0.390.3 1.45 0.674 7.5 9.761� 0.72 1.533� 0.26 -1.459� 0.120.3 1.45 0.674 22.5 6.695� 1.33 0.006� 1.30 -2.646� 1.450.3 1.45 0.674 37.5 8.181� 1.35 0.364� 1.01 -2.126� 1.000.3 1.45 0.674 52.5 6.718� 0.60 1.298� 0.49 -3.392� 0.310.3 1.45 0.674 67.5 4.985� 0.37 -0.037� 0.09 -4.081� 0.020.3 1.45 0.674 82.5 3.627� 0.26 -0.158� 0.10 -2.970� 0.030.3 1.45 0.674 97.5 2.730� 0.19 -0.212� 0.05 -2.476� 0.010.3 1.45 0.674 112.5 1.883� 0.13 -0.207� 0.04 -1.507� 0.010.3 1.45 0.674 127.5 1.269� 0.09 -0.209� 0.05 -0.806� 0.010.3 1.45 0.674 142.5 1.520� 1.20 -0.751� 1.20 0.099� 1.110.3 1.47 0.652 7.5 10.384� 0.71 1.601� 0.30 -0.872� 0.150.3 1.47 0.652 22.5 8.966� 1.90 2.585� 1.97 -0.794� 2.770.3 1.47 0.652 37.5 7.325� 0.55 1.430� 0.40 -3.595� 0.230.3 1.47 0.652 52.5 6.294� 0.47 0.016� 0.34 -5.393� 0.170.3 1.47 0.652 67.5 5.710� 0.39 0.058� 0.11 -4.814� 0.030.3 1.47 0.652 82.5 4.442� 0.34 0.016� 0.23 -3.808� 0.100.3 1.47 0.652 97.5 3.550� 0.23 -0.262� 0.07 -2.739� 0.020.3 1.47 0.652 112.5 2.577� 0.17 -0.307� 0.07 -1.997� 0.010.3 1.47 0.652 127.5 1.916� 0.14 -0.215� 0.06 -1.358� 0.010.3 1.47 0.652 142.5 1.586� 0.67 -0.471� 0.80 -0.438� 0.610.3 1.49 0.628 7.5 10.202� 0.70 1.896� 0.37 0.293� 0.190.3 1.49 0.628 22.5 6.937� 1.34 0.655� 1.26 -2.310� 1.350.3 1.49 0.628 52.5 6.063� 0.44 -0.040� 0.35 -4.892� 0.190.3 1.49 0.628 67.5 5.706� 0.42 0.085� 0.14 -4.624� 0.040.3 1.49 0.628 82.5 4.947� 0.36 -0.101� 0.20 -4.544� 0.090.3 1.49 0.628 97.5 4.199� 0.29 -0.354� 0.07 -3.412� 0.020.3 1.49 0.628 112.5 3.542� 0.25 -0.387� 0.06 -3.278� 0.010.3 1.49 0.628 127.5 2.678� 0.20 -0.392� 0.10 -2.050� 0.030.3 1.49 0.628 142.5 2.122� 0.35 -0.400� 0.40 -1.334� 0.210.3 1.51 0.602 7.5 11.363� 0.81 1.969� 0.46 0.260� 0.270.3 1.51 0.602 22.5 8.248� 1.51 1.289� 1.59 -1.480� 1.980.3 1.51 0.602 37.5 7.380� 1.11 1.315� 0.78 -2.254� 0.670.3 1.51 0.602 52.5 5.285� 0.41 0.255� 0.39 -3.690� 0.230.3 1.51 0.602 67.5 4.250� 0.27 -0.111� 0.08 -3.596� 0.020.3 1.51 0.602 82.5 3.825� 0.30 -0.230� 0.19 -3.628� 0.070.3 1.51 0.602 97.5 3.590� 0.24 -0.353� 0.06 -3.310� 0.010.3 1.51 0.602 112.5 3.379� 0.23 -0.294� 0.07 -2.952� 0.020.3 1.51 0.602 127.5 2.683� 0.20 -0.263� 0.08 -1.985� 0.020.3 1.51 0.602 142.5 2.002� 0.53 0.042� 0.62 -1.599� 0.480.3 1.53 0.575 7.5 13.190� 1.08 2.641� 0.65 1.165� 0.470.3 1.53 0.575 22.5 5.607� 1.20 -2.410� 1.61 -5.446� 1.840.3 1.53 0.575 37.5 6.150� 0.57 0.443� 0.57 -1.619� 0.400.3 1.53 0.575 67.5 2.767� 0.18 -0.088� 0.10 -1.846� 0.030.3 1.53 0.575 82.5 2.494� 0.19 -0.103� 0.12 -2.088� 0.040.3 1.53 0.575 97.5 2.621� 0.16 -0.178� 0.06 -2.316� 0.010.3 1.53 0.575 112.5 2.732� 0.18 -0.043� 0.06 -2.315� 0.010.3 1.53 0.575 127.5 2.528� 0.17 -0.104� 0.09 -1.536� 0.030.3 1.53 0.575 142.5 2.217� 0.36 -0.119� 0.35 -1.366� 0.180.3 1.55 0.547 7.5 14.342� 1.48 3.682� 1.43 -0.848� 1.470.3 1.55 0.547 22.5 8.640� 1.77 1.923� 1.77 -0.618� 2.23



21Q2 W � � �T + ��L �TL �TT0.3 1.55 0.547 37.5 4.925� 0.47 0.071� 0.54 -2.457� 0.360.3 1.55 0.547 52.5 2.717� 0.62 0.070� 0.59 -2.645� 0.450.3 1.55 0.547 67.5 1.893� 0.13 -0.171� 0.08 -1.520� 0.020.3 1.55 0.547 82.5 1.433� 0.14 -0.117� 0.12 -1.254� 0.040.3 1.55 0.547 97.5 1.620� 0.11 0.009� 0.05 -1.227� 0.010.3 1.55 0.547 112.5 1.929� 0.14 0.006� 0.05 -1.558� 0.010.3 1.55 0.547 127.5 1.872� 0.14 0.045� 0.06 -1.166� 0.010.3 1.55 0.547 142.5 1.628� 0.21 0.095� 0.13 -0.840� 0.040.3 1.57 0.516 7.5 11.843� 2.00 1.512� 2.37 1.356� 3.650.3 1.57 0.516 22.5 7.309� 1.78 0.685� 2.31 -2.492� 3.510.3 1.57 0.516 37.5 3.701� 0.41 -0.790� 0.53 -3.581� 0.370.3 1.57 0.516 52.5 2.138� 0.44 0.070� 0.44 -3.372� 0.290.3 1.57 0.516 67.5 1.460� 0.12 -0.207� 0.11 -0.869� 0.030.3 1.57 0.516 82.5 0.992� 0.11 -0.041� 0.12 -0.346� 0.040.3 1.57 0.516 97.5 1.036� 0.08 0.000� 0.09 -0.575� 0.020.3 1.57 0.516 112.5 1.491� 0.14 0.111� 0.06 -0.992� 0.010.3 1.57 0.516 127.5 1.492� 0.11 0.148� 0.09 -0.626� 0.020.3 1.57 0.516 142.5 1.293� 0.16 0.401� 0.17 -0.876� 0.070.4 1.11 0.850 7.5 3.026� 0.56 -0.592� 0.44 1.302� 0.250.4 1.11 0.850 22.5 3.448� 0.27 -0.265� 0.14 -0.159� 0.050.4 1.11 0.850 37.5 3.315� 0.27 -0.698� 0.14 -0.057� 0.050.4 1.11 0.850 52.5 3.303� 0.32 -1.003� 0.23 -0.247� 0.100.4 1.11 0.850 67.5 2.823� 0.27 -1.005� 0.24 -1.012� 0.100.4 1.11 0.850 82.5 3.131� 0.24 -0.668� 0.16 -0.816� 0.060.4 1.11 0.850 97.5 3.014� 0.34 -0.692� 0.27 -0.961� 0.120.4 1.11 0.850 112.5 3.226� 1.19 -0.409� 1.17 -0.380� 1.210.4 1.13 0.843 7.5 5.045� 0.66 -0.204� 0.35 -0.503� 0.180.4 1.13 0.843 22.5 4.058� 0.30 -0.729� 0.14 -0.247� 0.050.4 1.13 0.843 37.5 4.385� 0.32 -0.992� 0.16 -0.106� 0.060.4 1.13 0.843 52.5 4.441� 0.42 -0.994� 0.21 -1.153� 0.080.4 1.13 0.843 67.5 4.314� 0.30 -0.990� 0.15 -1.460� 0.050.4 1.13 0.843 82.5 4.453� 0.31 -1.035� 0.15 -1.705� 0.050.4 1.13 0.843 97.5 4.093� 0.34 -1.080� 0.26 -2.391� 0.110.4 1.13 0.843 112.5 4.252� 0.33 -0.961� 0.19 -1.547� 0.080.4 1.13 0.843 127.5 4.292� 0.42 0.021� 0.27 -3.695� 0.120.4 1.15 0.834 7.5 4.608� 0.44 -0.048� 0.24 0.481� 0.110.4 1.15 0.834 22.5 4.839� 0.33 -0.842� 0.14 -0.648� 0.050.4 1.15 0.834 37.5 5.180� 0.38 -1.272� 0.14 -1.102� 0.050.4 1.15 0.834 52.5 5.254� 0.38 -1.879� 0.22 -1.928� 0.090.4 1.15 0.834 67.5 6.121� 0.39 -1.328� 0.18 -2.266� 0.060.4 1.15 0.834 82.5 6.501� 0.44 -1.051� 0.22 -2.676� 0.090.4 1.15 0.834 97.5 6.084� 0.46 -1.073� 0.24 -3.514� 0.110.4 1.15 0.834 112.5 6.052� 0.41 -0.554� 0.18 -2.880� 0.060.4 1.15 0.834 127.5 6.371� 0.59 -0.344� 0.44 -2.613� 0.250.4 1.15 0.834 142.5 7.645� 2.36 -1.068� 2.05 -0.795� 2.940.4 1.17 0.826 7.5 5.183� 0.49 -0.969� 0.26 0.026� 0.120.4 1.17 0.826 22.5 5.743� 0.39 -1.429� 0.16 -0.870� 0.050.4 1.17 0.826 37.5 6.654� 0.66 -1.252� 0.45 -0.340� 0.290.4 1.17 0.826 52.5 7.210� 0.46 -2.289� 0.23 -3.481� 0.100.4 1.17 0.826 67.5 8.043� 0.52 -1.466� 0.23 -3.867� 0.100.4 1.17 0.826 82.5 8.874� 0.61 -1.391� 0.27 -4.932� 0.120.4 1.17 0.826 97.5 8.568� 0.58 -1.323� 0.25 -5.178� 0.110.4 1.17 0.826 112.5 8.755� 0.55 -0.646� 0.15 -4.590� 0.050.4 1.17 0.826 127.5 8.386� 0.60 -0.424� 0.40 -2.863� 0.210.4 1.17 0.826 142.5 6.490� 2.24 3.447� 2.60 -5.914� 3.530.4 1.19 0.816 7.5 7.686� 0.64 -0.368� 0.24 -0.778� 0.110.4 1.19 0.816 22.5 7.180� 0.58 -2.041� 0.29 -2.011� 0.140.4 1.19 0.816 37.5 8.637� 0.61 -1.994� 0.33 -2.056� 0.160.4 1.19 0.816 52.5 9.435� 0.69 -2.779� 0.49 -4.851� 0.290.4 1.19 0.816 67.5 11.654� 0.74 -2.144� 0.31 -6.047� 0.150.4 1.19 0.816 82.5 12.359� 0.79 -1.784� 0.34 -7.104� 0.170.4 1.19 0.816 97.5 12.523� 0.76 -0.764� 0.16 -6.557� 0.060.4 1.19 0.816 112.5 12.034� 0.74 -0.268� 0.19 -5.973� 0.070.4 1.19 0.816 127.5 11.437� 0.74 -0.509� 0.32 -3.368� 0.160.4 1.19 0.816 142.5 6.464� 1.96 4.437� 1.80 -8.293� 2.420.4 1.21 0.806 7.5 10.629� 0.97 -1.161� 0.66 -1.591� 0.520.4 1.21 0.806 22.5 10.347� 0.72 -1.708� 0.33 -0.492� 0.160.4 1.21 0.806 37.5 11.336� 0.92 -2.215� 0.41 -2.583� 0.220.4 1.21 0.806 52.5 13.319� 1.05 -1.537� 0.76 -4.211� 0.610.4 1.21 0.806 67.5 14.824� 0.99 -1.601� 0.50 -7.055� 0.330.4 1.21 0.806 82.5 14.388� 0.95 -2.225� 0.36 -9.401� 0.190.4 1.21 0.806 97.5 15.504� 0.93 -0.987� 0.23 -8.303� 0.100.4 1.21 0.806 112.5 13.911� 0.85 -0.142� 0.16 -7.085� 0.070.4 1.21 0.806 127.5 12.328� 0.79 0.116� 0.27 -5.073� 0.130.4 1.21 0.806 142.5 12.066� 1.95 -0.743� 1.63 -1.899� 1.940.4 1.23 0.795 7.5 11.708� 3.72 -0.856� 3.40 -1.593� 6.260.4 1.23 0.795 22.5 13.914� 1.04 -0.465� 0.32 -1.624� 0.160.4 1.23 0.795 37.5 12.940� 0.90 -1.533� 0.39 -3.270� 0.220.4 1.23 0.795 52.5 13.269� 0.87 -1.966� 0.47 -4.924� 0.300.4 1.23 0.795 67.5 14.214� 0.91 -1.158� 0.37 -5.951� 0.210.4 1.23 0.795 82.5 13.309� 0.86 -1.329� 0.43 -7.421� 0.230.4 1.23 0.795 97.5 13.116� 0.79 -0.789� 0.21 -7.061� 0.080.4 1.23 0.795 112.5 11.843� 0.71 -0.130� 0.15 -5.314� 0.060.4 1.23 0.795 127.5 9.943� 0.61 0.488� 0.19 -3.987� 0.080.4 1.23 0.795 142.5 8.864� 1.56 -0.666� 1.40 -0.921� 1.410.4 1.25 0.783 22.5 13.387� 0.91 -0.006� 0.29 -0.282� 0.140.4 1.25 0.783 37.5 12.410� 0.95 -0.725� 0.52 -1.046� 0.360.4 1.25 0.783 52.5 12.555� 0.86 -0.551� 0.44 -3.525� 0.290.4 1.25 0.783 67.5 11.558� 0.79 -0.931� 0.42 -4.732� 0.260.4 1.25 0.783 82.5 10.427� 0.69 -1.245� 0.30 -5.298� 0.150.4 1.25 0.783 97.5 9.799� 0.60 -0.698� 0.16 -5.462� 0.050.4 1.25 0.783 112.5 8.530� 0.53 -0.211� 0.12 -4.097� 0.040.4 1.25 0.783 127.5 6.740� 0.46 0.244� 0.17 -2.504� 0.060.4 1.25 0.783 142.5 4.298� 1.06 0.813� 0.95 -2.804� 0.840.4 1.27 0.770 22.5 13.365� 0.94 0.430� 0.29 1.435� 0.150.4 1.27 0.770 37.5 12.235� 1.03 -0.357� 0.53 -2.254� 0.340.4 1.27 0.770 52.5 11.206� 0.75 -0.323� 0.32 -2.769� 0.170.4 1.27 0.770 67.5 9.097� 0.63 -1.080� 0.38 -4.248� 0.220.4 1.27 0.770 82.5 8.357� 0.54 -0.789� 0.24 -4.072� 0.110.4 1.27 0.770 97.5 7.057� 0.45 -0.654� 0.16 -3.561� 0.050.4 1.27 0.770 112.5 5.728� 0.35 -0.335� 0.10 -2.374� 0.030.4 1.27 0.770 127.5 4.406� 0.38 -0.137� 0.26 -2.038� 0.120.4 1.27 0.770 142.5 3.406� 1.13 -0.057� 1.04 -1.007� 0.900.4 1.29 0.757 7.5 20.088�10.46 -4.928� 9.92 5.324�31.230.4 1.29 0.757 22.5 13.465� 1.08 0.290� 0.29 -2.148� 0.140.4 1.29 0.757 37.5 10.746� 0.89 -0.167� 0.55 -1.414� 0.350.4 1.29 0.757 52.5 9.464� 0.61 0.001� 0.18 -2.089� 0.070.4 1.29 0.757 67.5 7.110� 0.55 -1.180� 0.38 -3.252� 0.20

Q2 W � � �T + ��L �TL �TT0.4 1.29 0.757 82.5 6.630� 0.41 -0.729� 0.13 -2.639� 0.040.4 1.29 0.757 97.5 5.024� 0.33 -0.653� 0.18 -2.176� 0.060.4 1.29 0.757 112.5 3.862� 0.24 -0.390� 0.09 -1.519� 0.020.4 1.29 0.757 127.5 2.770� 0.20 -0.207� 0.08 -1.215� 0.020.4 1.29 0.757 142.5 1.998� 0.81 -0.212� 0.79 -0.727� 0.650.4 1.31 0.742 7.5 16.645� 2.87 -2.076� 2.94 1.145� 4.340.4 1.31 0.742 22.5 13.185� 1.23 -0.187� 0.52 -1.300� 0.360.4 1.31 0.742 37.5 9.716� 1.14 -0.207� 0.94 -2.259� 0.790.4 1.31 0.742 52.5 8.482� 0.57 -0.116� 0.23 -2.050� 0.100.4 1.31 0.742 67.5 5.575� 0.44 -1.115� 0.33 -3.102� 0.180.4 1.31 0.742 82.5 4.906� 0.32 -0.621� 0.17 -2.543� 0.060.4 1.31 0.742 97.5 4.012� 0.27 -0.468� 0.12 -1.918� 0.030.4 1.31 0.742 112.5 2.746� 0.18 -0.414� 0.08 -1.062� 0.020.4 1.31 0.742 127.5 1.790� 0.13 -0.155� 0.06 -0.999� 0.010.4 1.31 0.742 142.5 1.005� 0.34 0.292� 0.35 -0.540� 0.190.4 1.33 0.726 7.5 14.481� 1.03 -0.836� 0.62 -0.892� 0.450.4 1.33 0.726 22.5 12.583� 2.70 -0.580� 2.78 -1.031� 4.610.4 1.33 0.726 37.5 9.506� 0.72 0.043� 0.42 -2.850� 0.260.4 1.33 0.726 52.5 7.160� 0.48 -0.226� 0.20 -2.266� 0.080.4 1.33 0.726 67.5 4.769� 0.37 -1.118� 0.24 -2.891� 0.110.4 1.33 0.726 82.5 4.537� 0.32 -0.250� 0.18 -1.643� 0.070.4 1.33 0.726 97.5 3.176� 0.20 -0.669� 0.09 -1.843� 0.020.4 1.33 0.726 112.5 2.301� 0.15 -0.519� 0.07 -1.041� 0.020.4 1.33 0.726 127.5 1.401� 0.15 -0.283� 0.10 -0.669� 0.030.4 1.33 0.726 142.5 1.480� 1.07 -0.816� 1.06 0.269� 1.030.4 1.35 0.709 7.5 12.538� 0.87 0.038� 0.38 -0.776� 0.230.4 1.35 0.709 22.5 12.641� 1.70 -0.736� 1.81 1.983� 2.410.4 1.35 0.709 37.5 8.794� 0.63 1.050� 0.44 -1.406� 0.260.4 1.35 0.709 52.5 6.262� 0.47 -0.205� 0.18 -2.630� 0.070.4 1.35 0.709 67.5 5.251� 0.42 0.126� 0.28 -2.136� 0.150.4 1.35 0.709 82.5 3.660� 0.26 -0.361� 0.17 -1.911� 0.060.4 1.35 0.709 97.5 2.649� 0.17 -0.504� 0.07 -1.500� 0.020.4 1.35 0.709 112.5 1.839� 0.12 -0.371� 0.05 -0.878� 0.010.4 1.35 0.709 127.5 1.093� 0.11 -0.294� 0.10 -0.411� 0.030.4 1.35 0.709 142.5 0.923� 0.29 -0.366� 0.28 -0.064� 0.140.4 1.37 0.691 7.5 10.500� 0.75 -0.023� 0.30 -0.477� 0.160.4 1.37 0.691 22.5 10.651� 1.23 0.178� 1.28 0.962� 1.400.4 1.37 0.691 37.5 7.576� 0.55 0.992� 0.38 -1.692� 0.220.4 1.37 0.691 52.5 6.200� 0.48 0.363� 0.28 -2.621� 0.120.4 1.37 0.691 67.5 4.303� 0.38 -0.423� 0.22 -2.805� 0.090.4 1.37 0.691 82.5 3.357� 0.22 -0.345� 0.11 -2.107� 0.030.4 1.37 0.691 97.5 2.200� 0.15 -0.423� 0.07 -1.432� 0.020.4 1.37 0.691 112.5 1.392� 0.09 -0.212� 0.06 -0.803� 0.010.4 1.37 0.691 127.5 0.919� 0.08 -0.240� 0.05 -0.404� 0.010.4 1.37 0.691 142.5 0.607� 0.21 -0.129� 0.21 -0.213� 0.080.4 1.39 0.672 7.5 10.145� 0.72 0.725� 0.33 -1.417� 0.170.4 1.39 0.672 22.5 8.519� 0.87 0.344� 0.56 -1.264� 0.370.4 1.39 0.672 37.5 6.839� 0.57 1.172� 0.43 -1.647� 0.240.4 1.39 0.672 52.5 5.273� 0.40 0.282� 0.22 -2.464� 0.100.4 1.39 0.672 67.5 4.353� 0.39 -0.104� 0.21 -2.589� 0.090.4 1.39 0.672 82.5 2.844� 0.19 -0.323� 0.10 -2.192� 0.030.4 1.39 0.672 97.5 2.062� 0.16 -0.303� 0.07 -1.166� 0.020.4 1.39 0.672 112.5 1.327� 0.09 -0.244� 0.04 -0.817� 0.010.4 1.39 0.672 127.5 0.841� 0.10 -0.191� 0.04 -0.397� 0.010.4 1.39 0.672 142.5 0.478� 0.33 -0.100� 0.34 -0.119� 0.180.4 1.41 0.652 7.5 9.513� 0.75 0.998� 0.30 -0.006� 0.160.4 1.41 0.652 22.5 7.418� 0.58 0.733� 0.40 -1.663� 0.220.4 1.41 0.652 37.5 7.764� 1.57 -0.336� 1.38 0.322� 1.610.4 1.41 0.652 52.5 5.225� 0.39 0.312� 0.25 -3.468� 0.120.4 1.41 0.652 67.5 4.122� 0.29 0.035� 0.11 -2.973� 0.030.4 1.41 0.652 82.5 2.937� 0.20 -0.301� 0.08 -1.971� 0.020.4 1.41 0.652 97.5 2.051� 0.14 -0.228� 0.07 -1.168� 0.020.4 1.41 0.652 112.5 1.245� 0.12 -0.270� 0.07 -0.683� 0.020.4 1.41 0.652 127.5 0.776� 0.06 -0.167� 0.03 -0.456� 0.010.4 1.41 0.652 142.5 0.699� 0.21 -0.353� 0.21 0.051� 0.090.4 1.43 0.630 7.5 8.054� 0.82 0.720� 0.30 0.173� 0.140.4 1.43 0.630 22.5 7.594� 0.71 1.440� 0.64 -0.764� 0.460.4 1.43 0.630 37.5 5.185� 1.39 2.236� 1.29 -3.661� 1.440.4 1.43 0.630 52.5 5.248� 0.51 0.577� 0.35 -2.945� 0.170.4 1.43 0.630 67.5 4.362� 0.29 0.078� 0.11 -3.157� 0.030.4 1.43 0.630 82.5 2.839� 0.19 -0.379� 0.07 -2.452� 0.020.4 1.43 0.630 97.5 2.128� 0.15 -0.313� 0.07 -1.625� 0.020.4 1.43 0.630 112.5 1.394� 0.10 -0.224� 0.06 -0.882� 0.010.4 1.43 0.630 127.5 0.922� 0.08 -0.171� 0.05 -0.366� 0.010.4 1.43 0.630 142.5 0.681� 0.21 -0.258� 0.25 -0.101� 0.110.4 1.45 0.607 7.5 7.515� 0.59 0.441� 0.29 -0.007� 0.130.4 1.45 0.607 22.5 7.144� 0.92 1.425� 0.83 -1.704� 0.640.4 1.45 0.607 37.5 7.303� 0.72 0.507� 0.55 -1.910� 0.360.4 1.45 0.607 52.5 4.973� 0.40 -0.047� 0.24 -4.138� 0.110.4 1.45 0.607 67.5 4.293� 0.32 0.097� 0.11 -3.189� 0.040.4 1.45 0.607 82.5 3.317� 0.23 -0.301� 0.09 -2.808� 0.020.4 1.45 0.607 97.5 2.377� 0.18 -0.281� 0.10 -1.857� 0.020.4 1.45 0.607 112.5 1.661� 0.12 -0.265� 0.06 -1.127� 0.010.4 1.45 0.607 127.5 1.140� 0.08 -0.213� 0.05 -0.786� 0.010.4 1.45 0.607 142.5 0.718� 0.08 -0.097� 0.08 -0.624� 0.020.4 1.47 0.582 7.5 7.799� 0.58 0.462� 0.25 -0.124� 0.120.4 1.47 0.582 22.5 7.598� 1.02 2.182� 0.89 -0.943� 0.730.4 1.47 0.582 37.5 6.561� 0.64 1.589� 0.43 -2.271� 0.260.4 1.47 0.582 52.5 5.648� 0.40 0.341� 0.38 -4.398� 0.230.4 1.47 0.582 67.5 4.635� 0.33 0.008� 0.12 -3.282� 0.040.4 1.47 0.582 82.5 3.632� 0.29 -0.479� 0.08 -3.444� 0.020.4 1.47 0.582 97.5 3.079� 0.21 -0.462� 0.10 -2.236� 0.030.4 1.47 0.582 112.5 2.338� 0.17 -0.377� 0.05 -1.632� 0.010.4 1.47 0.582 127.5 1.668� 0.12 -0.373� 0.06 -1.076� 0.010.4 1.47 0.582 142.5 1.039� 0.33 -0.154� 0.33 -0.632� 0.180.4 1.49 0.557 7.5 8.104� 0.88 0.964� 0.29 0.314� 0.150.4 1.49 0.557 22.5 5.764� 1.00 0.100� 1.08 -3.494� 1.090.4 1.49 0.557 37.5 6.555� 1.04 1.148� 1.01 -2.172� 0.880.4 1.49 0.557 52.5 5.826� 0.40 0.497� 0.37 -4.188� 0.210.4 1.49 0.557 67.5 5.013� 0.37 0.170� 0.14 -4.030� 0.040.4 1.49 0.557 82.5 4.242� 0.30 -0.380� 0.12 -3.697� 0.040.4 1.49 0.557 97.5 3.545� 0.25 -0.422� 0.09 -2.900� 0.020.4 1.49 0.557 112.5 3.114� 0.24 -0.541� 0.08 -2.456� 0.020.4 1.49 0.557 127.5 2.446� 0.17 -0.339� 0.13 -1.694� 0.040.4 1.49 0.557 142.5 1.685� 0.19 -0.357� 0.19 -0.875� 0.070.4 1.51 0.529 7.5 9.273� 0.67 1.069� 0.43 0.303� 0.240.4 1.51 0.529 22.5 7.981� 1.79 2.924� 1.98 -0.555� 2.770.4 1.51 0.529 37.5 5.743� 0.57 0.985� 0.55 -1.511� 0.39



22Q2 W � � �T + ��L �TL �TT0.4 1.51 0.529 67.5 3.641� 0.25 0.185� 0.10 -2.581� 0.030.4 1.51 0.529 82.5 3.220� 0.21 -0.331� 0.09 -3.287� 0.030.4 1.51 0.529 97.5 3.228� 0.22 -0.193� 0.13 -2.325� 0.040.4 1.51 0.529 112.5 2.926� 0.22 -0.331� 0.06 -2.279� 0.010.4 1.51 0.529 127.5 2.497� 0.17 -0.360� 0.08 -1.452� 0.020.4 1.51 0.529 142.5 1.833� 0.28 -0.408� 0.20 -1.176� 0.070.4 1.53 0.501 7.5 11.265� 0.91 1.667� 0.75 1.800� 0.590.4 1.53 0.501 22.5 7.033� 1.59 0.924� 1.80 -1.253� 2.420.4 1.53 0.501 37.5 4.894� 0.50 0.400� 0.60 -1.814� 0.420.4 1.53 0.501 52.5 4.648� 0.73 -1.267� 0.71 0.770� 0.590.4 1.53 0.501 67.5 2.452� 0.19 0.118� 0.08 -1.947� 0.020.4 1.53 0.501 82.5 2.171� 0.15 -0.078� 0.09 -1.888� 0.030.4 1.53 0.501 97.5 2.356� 0.20 -0.318� 0.11 -2.149� 0.030.4 1.53 0.501 112.5 2.486� 0.17 -0.289� 0.11 -2.218� 0.030.4 1.53 0.501 127.5 2.140� 0.16 -0.167� 0.08 -1.534� 0.020.4 1.53 0.501 142.5 1.759� 0.20 -0.260� 0.17 -0.697� 0.060.4 1.55 0.470 97.5 1.236� 0.23 0.242� 0.26 -1.528� 0.130.5 1.11 0.808 22.5 2.702� 0.33 -0.322� 0.20 0.624� 0.080.5 1.11 0.808 37.5 2.709� 0.25 -0.169� 0.13 -0.182� 0.040.5 1.11 0.808 52.5 2.718� 0.30 -0.316� 0.21 0.161� 0.090.5 1.11 0.808 67.5 2.726� 0.26 -0.892� 0.23 -0.922� 0.100.5 1.11 0.808 82.5 2.462� 0.21 -0.551� 0.19 -0.173� 0.070.5 1.11 0.808 97.5 2.104� 0.24 -0.360� 0.21 -0.695� 0.090.5 1.11 0.808 112.5 3.745� 0.64 0.926� 0.58 1.033� 0.420.5 1.11 0.808 127.5 2.589� 0.58 -0.631� 0.51 -1.897� 0.320.5 1.13 0.799 7.5 3.062� 0.44 -0.520� 0.34 0.161� 0.180.5 1.13 0.799 22.5 3.523� 0.33 -0.028� 0.23 -0.095� 0.090.5 1.13 0.799 37.5 3.282� 0.29 -0.697� 0.14 -0.308� 0.050.5 1.13 0.799 52.5 3.233� 0.28 -0.972� 0.13 -0.608� 0.040.5 1.13 0.799 67.5 3.368� 0.25 -1.096� 0.18 -1.802� 0.060.5 1.13 0.799 82.5 3.362� 0.24 -0.960� 0.17 -1.786� 0.060.5 1.13 0.799 97.5 3.301� 0.31 -0.615� 0.17 -1.752� 0.060.5 1.13 0.799 112.5 3.446� 0.36 -0.290� 0.30 -1.080� 0.150.5 1.13 0.799 127.5 3.622� 0.52 -0.989� 0.47 -2.179� 0.280.5 1.15 0.789 7.5 4.027� 0.98 -1.328� 0.66 -0.354� 0.480.5 1.15 0.789 22.5 3.890� 0.31 -0.573� 0.13 -0.941� 0.040.5 1.15 0.789 37.5 3.803� 0.30 -0.864� 0.21 0.106� 0.080.5 1.15 0.789 52.5 4.452� 0.36 -0.803� 0.30 -0.934� 0.140.5 1.15 0.789 67.5 4.902� 0.33 -0.959� 0.19 -2.627� 0.070.5 1.15 0.789 82.5 5.105� 0.34 -0.874� 0.19 -2.557� 0.070.5 1.15 0.789 97.5 4.938� 0.35 -0.847� 0.22 -2.934� 0.090.5 1.15 0.789 112.5 4.938� 0.34 -0.550� 0.19 -2.478� 0.070.5 1.15 0.789 127.5 4.939� 0.83 -1.000� 0.46 -1.852� 0.270.5 1.15 0.789 142.5 8.678� 2.20 -3.743� 2.04 0.562� 2.900.5 1.17 0.779 7.5 3.713� 0.45 -0.331� 0.24 -1.059� 0.110.5 1.17 0.779 22.5 4.173� 0.34 -0.927� 0.19 -0.374� 0.070.5 1.17 0.779 37.5 4.817� 0.48 -1.284� 0.31 -0.806� 0.140.5 1.17 0.779 52.5 5.701� 0.54 -1.292� 0.41 -1.645� 0.230.5 1.17 0.779 67.5 7.084� 0.51 -1.071� 0.20 -3.452� 0.080.5 1.17 0.779 82.5 8.029� 0.57 -0.590� 0.48 -3.990� 0.280.5 1.17 0.779 97.5 7.002� 0.47 -0.799� 0.25 -4.587� 0.110.5 1.17 0.779 112.5 7.352� 0.49 -0.399� 0.25 -3.888� 0.100.5 1.17 0.779 127.5 6.752� 0.46 -0.143� 0.20 -3.269� 0.090.5 1.17 0.779 142.5 6.396� 1.66 0.979� 1.46 -2.279� 1.500.5 1.19 0.768 7.5 4.683� 0.65 -1.122� 0.48 0.560� 0.330.5 1.19 0.768 22.5 5.578� 0.84 -0.845� 0.75 0.318� 0.570.5 1.19 0.768 37.5 7.227� 0.52 -1.475� 0.26 -1.395� 0.110.5 1.19 0.768 52.5 8.185� 0.80 -1.536� 0.63 -3.264� 0.420.5 1.19 0.768 67.5 9.722� 0.67 -1.555� 0.45 -5.435� 0.270.5 1.19 0.768 82.5 10.126� 0.69 -1.280� 0.28 -6.003� 0.130.5 1.19 0.768 97.5 10.496� 0.67 -0.687� 0.21 -6.100� 0.080.5 1.19 0.768 112.5 9.976� 0.62 -0.411� 0.18 -5.675� 0.070.5 1.19 0.768 127.5 8.936� 0.57 0.187� 0.23 -3.716� 0.100.5 1.19 0.768 142.5 7.607� 1.74 1.346� 1.46 -3.774� 1.480.5 1.21 0.757 7.5 6.565� 2.60 -1.176� 2.52 -0.567� 3.850.5 1.21 0.757 22.5 9.243� 0.75 -0.755� 0.35 -0.731� 0.180.5 1.21 0.757 37.5 8.825� 0.65 -1.369� 0.35 -1.456� 0.190.5 1.21 0.757 52.5 10.245� 0.83 -1.720� 0.60 -4.074� 0.430.5 1.21 0.757 67.5 12.805� 0.98 -0.168� 0.64 -3.635� 0.430.5 1.21 0.757 82.5 11.884� 0.80 -1.493� 0.41 -6.450� 0.240.5 1.21 0.757 97.5 12.356� 0.76 -0.891� 0.22 -7.339� 0.080.5 1.21 0.757 112.5 11.098� 0.68 -0.188� 0.16 -6.412� 0.060.5 1.21 0.757 127.5 9.682� 0.63 0.402� 0.20 -4.015� 0.080.5 1.21 0.757 142.5 8.937� 1.52 -0.244� 1.27 -2.735� 1.250.5 1.23 0.744 22.5 10.699� 0.73 -0.976� 0.23 -0.153� 0.100.5 1.23 0.744 37.5 11.451� 0.81 -0.448� 0.36 -1.687� 0.200.5 1.23 0.744 52.5 11.645� 0.84 -0.569� 0.47 -2.976� 0.320.5 1.23 0.744 67.5 11.503� 0.79 -0.787� 0.48 -4.679� 0.300.5 1.23 0.744 82.5 10.452� 0.70 -1.752� 0.39 -6.714� 0.230.5 1.23 0.744 97.5 10.658� 0.65 -0.643� 0.19 -6.390� 0.070.5 1.23 0.744 112.5 10.021� 0.61 0.194� 0.19 -4.633� 0.070.5 1.23 0.744 127.5 8.074� 0.51 0.380� 0.15 -3.657� 0.060.5 1.23 0.744 142.5 6.171� 0.98 1.215� 0.88 -4.059� 0.780.5 1.25 0.731 22.5 11.692� 0.89 -0.082� 0.27 -0.384� 0.130.5 1.25 0.731 37.5 10.812� 0.78 -0.804� 0.41 -1.046� 0.230.5 1.25 0.731 52.5 11.382� 0.75 -0.432� 0.35 -2.462� 0.190.5 1.25 0.731 67.5 9.824� 0.70 -0.931� 0.45 -3.891� 0.290.5 1.25 0.731 82.5 8.885� 0.63 -1.124� 0.42 -4.332� 0.230.5 1.25 0.731 97.5 8.154� 0.52 -0.590� 0.22 -4.037� 0.090.5 1.25 0.731 112.5 7.026� 0.45 -0.234� 0.13 -2.907� 0.040.5 1.25 0.731 127.5 5.463� 0.35 0.137� 0.16 -1.926� 0.050.5 1.25 0.731 142.5 4.194� 0.66 0.562� 0.61 -1.339� 0.460.5 1.27 0.716 7.5 58.334�16.41 -42.845�15.35 36.013�60.160.5 1.27 0.716 22.5 10.910� 0.88 -0.023� 0.29 0.180� 0.140.5 1.27 0.716 37.5 11.031� 0.88 -0.219� 0.61 -2.213� 0.410.5 1.27 0.716 52.5 9.362� 0.60 -0.173� 0.24 -2.219� 0.110.5 1.27 0.716 67.5 7.570� 0.62 -1.195� 0.47 -3.478� 0.270.5 1.27 0.716 82.5 7.194� 0.52 -0.679� 0.35 -2.736� 0.180.5 1.27 0.716 97.5 5.943� 0.37 -0.512� 0.14 -2.221� 0.050.5 1.27 0.716 112.5 4.658� 0.29 -0.038� 0.10 -1.834� 0.030.5 1.27 0.716 127.5 3.607� 0.25 0.091� 0.11 -1.316� 0.030.5 1.27 0.716 142.5 2.638� 0.72 0.134� 0.63 -1.225� 0.450.5 1.29 0.701 7.5 19.215� 2.65 -5.363� 2.79 7.123� 4.570.5 1.29 0.701 22.5 10.859� 1.00 0.512� 0.39 -0.954� 0.220.5 1.29 0.701 37.5 9.499� 0.88 0.410� 0.61 2.486� 0.440.5 1.29 0.701 52.5 7.943� 0.53 -0.499� 0.22 -1.485� 0.090.5 1.29 0.701 67.5 6.771� 0.61 -0.630� 0.43 -1.759� 0.240.5 1.29 0.701 82.5 5.331� 0.36 -0.922� 0.15 -2.281� 0.05

Q2 W � � �T + ��L �TL �TT0.5 1.29 0.701 97.5 4.211� 0.27 -0.603� 0.10 -1.957� 0.030.5 1.29 0.701 112.5 3.357� 0.21 -0.292� 0.11 -1.160� 0.030.5 1.29 0.701 127.5 2.430� 0.18 -0.092� 0.10 -0.738� 0.030.5 1.29 0.701 142.5 1.418� 0.19 0.073� 0.15 -0.573� 0.050.5 1.31 0.684 7.5 13.848� 1.19 -0.818� 0.79 -1.479� 0.700.5 1.31 0.684 22.5 20.488�10.01 -7.712�10.22 5.929�32.650.5 1.31 0.684 37.5 8.609� 0.69 -0.560� 0.58 -2.617� 0.370.5 1.31 0.684 52.5 7.231� 0.47 -0.058� 0.20 -1.348� 0.090.5 1.31 0.684 67.5 5.527� 0.67 -0.848� 0.62 -2.100� 0.440.5 1.31 0.684 82.5 3.971� 0.27 -0.929� 0.15 -1.747� 0.050.5 1.31 0.684 97.5 3.398� 0.22 -0.446� 0.11 -1.121� 0.030.5 1.31 0.684 112.5 2.337� 0.15 -0.439� 0.10 -0.657� 0.030.5 1.31 0.684 127.5 1.724� 0.16 -0.267� 0.10 -0.525� 0.030.5 1.31 0.684 142.5 0.917� 0.15 0.079� 0.19 -0.496� 0.070.5 1.33 0.667 7.5 11.443� 1.16 1.066� 0.56 0.706� 0.400.5 1.33 0.667 22.5 12.483� 2.01 -0.364� 2.26 -0.195� 3.380.5 1.33 0.667 37.5 8.152� 0.69 0.523� 0.72 -1.642� 0.520.5 1.33 0.667 52.5 6.382� 0.44 0.248� 0.22 -1.649� 0.090.5 1.33 0.667 67.5 4.837� 0.49 -0.458� 0.48 -1.746� 0.280.5 1.33 0.667 82.5 3.637� 0.24 -0.572� 0.12 -1.864� 0.040.5 1.33 0.667 97.5 2.691� 0.17 -0.509� 0.09 -1.353� 0.020.5 1.33 0.667 112.5 1.865� 0.13 -0.313� 0.10 -0.793� 0.030.5 1.33 0.667 127.5 1.343� 0.11 -0.286� 0.14 -0.588� 0.050.5 1.33 0.667 142.5 0.539� 0.33 0.037� 0.31 -0.363� 0.140.5 1.35 0.648 7.5 11.045� 0.86 1.222� 0.59 -0.250� 0.390.5 1.35 0.648 22.5 6.222� 1.27 4.666� 1.67 -6.508� 2.120.5 1.35 0.648 37.5 7.830� 0.74 2.475� 1.08 1.467� 1.000.5 1.35 0.648 52.5 5.956� 0.42 0.324� 0.26 -0.830� 0.120.5 1.35 0.648 67.5 4.123� 0.31 -0.778� 0.26 -2.022� 0.120.5 1.35 0.648 82.5 3.151� 0.21 -0.670� 0.10 -1.665� 0.030.5 1.35 0.648 97.5 2.312� 0.16 -0.542� 0.13 -1.326� 0.040.5 1.35 0.648 112.5 1.427� 0.10 -0.360� 0.07 -0.323� 0.020.5 1.35 0.648 127.5 0.942� 0.08 -0.298� 0.06 -0.308� 0.010.5 1.35 0.648 142.5 0.908� 0.28 -0.492� 0.31 0.153� 0.150.5 1.37 0.629 7.5 9.668� 0.71 1.076� 0.52 1.288� 0.320.5 1.37 0.629 22.5 8.243� 0.75 0.313� 0.92 -0.046� 0.750.5 1.37 0.629 37.5 6.765� 0.61 0.294� 0.82 -2.590� 0.650.5 1.37 0.629 52.5 5.883� 0.47 0.465� 0.33 -2.107� 0.180.5 1.37 0.629 67.5 3.942� 0.34 -0.234� 0.23 -2.457� 0.100.5 1.37 0.629 82.5 2.704� 0.18 -0.567� 0.08 -1.429� 0.020.5 1.37 0.629 97.5 2.066� 0.14 -0.276� 0.12 -0.577� 0.040.5 1.37 0.629 112.5 1.258� 0.11 -0.246� 0.09 -0.580� 0.020.5 1.37 0.629 127.5 0.749� 0.07 -0.240� 0.05 -0.213� 0.010.5 1.37 0.629 142.5 0.468� 0.07 -0.154� 0.07 0.068� 0.020.5 1.39 0.608 7.5 8.515� 0.65 0.529� 0.61 0.570� 0.400.5 1.39 0.608 22.5 7.677� 0.62 0.498� 0.43 -0.540� 0.270.5 1.39 0.608 37.5 7.727� 2.34 -0.621� 2.31 -0.071� 3.490.5 1.39 0.608 52.5 5.364� 0.54 0.939� 0.43 -0.875� 0.260.5 1.39 0.608 67.5 3.877� 0.31 -0.056� 0.15 -2.085� 0.050.5 1.39 0.608 82.5 2.564� 0.19 -0.439� 0.08 -1.593� 0.020.5 1.39 0.608 97.5 1.896� 0.13 -0.477� 0.09 -1.387� 0.020.5 1.39 0.608 112.5 1.198� 0.12 -0.256� 0.09 -0.599� 0.020.5 1.39 0.608 127.5 0.759� 0.12 -0.202� 0.17 -0.298� 0.060.5 1.39 0.608 142.5 0.412� 1.20 -0.118� 1.33 -0.071� 1.530.5 1.41 0.586 7.5 7.814� 0.66 0.175� 0.42 0.791� 0.230.5 1.41 0.586 22.5 7.093� 0.74 1.108� 0.55 -0.355� 0.370.5 1.41 0.586 37.5 7.844� 1.54 -1.257� 1.44 2.432� 1.690.5 1.41 0.586 52.5 4.543� 0.33 0.358� 0.31 -2.084� 0.170.5 1.41 0.586 67.5 3.854� 0.32 0.378� 0.19 -1.513� 0.080.5 1.41 0.586 82.5 2.551� 0.18 -0.254� 0.09 -1.825� 0.020.5 1.41 0.586 97.5 1.964� 0.15 -0.395� 0.10 -0.891� 0.030.5 1.41 0.586 112.5 1.121� 0.08 -0.168� 0.06 -0.474� 0.010.5 1.41 0.586 127.5 0.659� 0.06 -0.099� 0.08 -0.327� 0.020.5 1.41 0.586 142.5 0.406� 0.11 -0.078� 0.11 -0.201� 0.030.5 1.43 0.562 7.5 7.009� 0.65 -0.609� 0.38 0.415� 0.220.5 1.43 0.562 22.5 6.304� 0.81 1.279� 0.91 -0.934� 0.850.5 1.43 0.562 37.5 4.752� 1.09 1.322� 0.96 -3.342� 0.910.5 1.43 0.562 52.5 4.515� 0.35 0.883� 0.31 -1.512� 0.150.5 1.43 0.562 67.5 3.783� 0.30 0.150� 0.12 -2.648� 0.040.5 1.43 0.562 82.5 2.678� 0.19 -0.229� 0.11 -1.612� 0.030.5 1.43 0.562 97.5 1.747� 0.12 -0.462� 0.10 -1.493� 0.030.5 1.43 0.562 112.5 1.294� 0.09 -0.218� 0.06 -0.758� 0.010.5 1.43 0.562 127.5 0.833� 0.09 -0.183� 0.06 -0.421� 0.010.5 1.43 0.562 142.5 0.576� 0.15 -0.247� 0.18 -0.086� 0.070.5 1.45 0.537 7.5 6.186� 0.82 0.257� 0.34 0.880� 0.190.5 1.45 0.537 22.5 5.961� 0.71 1.035� 0.75 -1.717� 0.580.5 1.45 0.537 37.5 5.339� 0.63 0.664� 0.52 -2.502� 0.350.5 1.45 0.537 52.5 4.806� 0.40 0.664� 0.36 -3.082� 0.200.5 1.45 0.537 67.5 3.767� 0.25 0.052� 0.10 -2.405� 0.030.5 1.45 0.537 82.5 3.055� 0.20 -0.228� 0.15 -2.274� 0.050.5 1.45 0.537 97.5 2.198� 0.16 -0.382� 0.09 -1.636� 0.030.5 1.45 0.537 112.5 1.501� 0.11 -0.230� 0.08 -0.766� 0.020.5 1.45 0.537 127.5 1.041� 0.09 -0.290� 0.05 -0.415� 0.010.5 1.45 0.537 142.5 0.525� 0.10 -0.074� 0.13 -0.438� 0.040.5 1.47 0.511 7.5 6.493� 0.51 1.240� 0.44 0.757� 0.270.5 1.47 0.511 22.5 5.419� 0.64 0.281� 0.59 -2.034� 0.410.5 1.47 0.511 37.5 5.346� 0.52 1.388� 0.41 -2.538� 0.260.5 1.47 0.511 52.5 4.663� 0.46 0.623� 0.45 -3.479� 0.260.5 1.47 0.511 67.5 4.404� 0.39 0.171� 0.09 -2.818� 0.020.5 1.47 0.511 82.5 3.475� 0.24 -0.421� 0.13 -2.452� 0.040.5 1.47 0.511 97.5 2.723� 0.19 -0.429� 0.14 -2.035� 0.040.5 1.47 0.511 112.5 2.011� 0.16 -0.440� 0.07 -1.093� 0.020.5 1.47 0.511 127.5 1.403� 0.11 -0.249� 0.08 -0.911� 0.020.5 1.47 0.511 142.5 1.097� 0.24 -0.283� 0.29 -0.724� 0.130.5 1.49 0.484 7.5 6.737� 0.79 1.502� 0.61 -1.058� 0.400.5 1.49 0.484 22.5 5.545� 1.30 1.010� 1.66 -2.434� 2.120.5 1.49 0.484 37.5 5.534� 0.55 1.060� 0.57 -0.767� 0.400.5 1.49 0.484 52.5 4.024� 1.12 1.384� 1.05 -5.446� 1.050.5 1.49 0.484 67.5 4.338� 0.33 0.059� 0.18 -2.964� 0.060.5 1.49 0.484 82.5 3.849� 0.28 -0.205� 0.15 -2.743� 0.060.5 1.49 0.484 97.5 3.217� 0.24 -0.474� 0.19 -2.787� 0.070.5 1.49 0.484 112.5 2.829� 0.22 -0.466� 0.18 -2.051� 0.060.5 1.49 0.484 127.5 2.097� 0.18 -0.582� 0.15 -1.631� 0.050.5 1.49 0.484 142.5 1.543� 0.30 -0.569� 0.31 -0.823� 0.140.5 1.51 0.455 37.5 3.093� 1.47 -1.948� 2.77 -7.737� 4.610.5 1.51 0.455 52.5 1.924� 1.92 2.315� 2.22 -8.786� 3.160.5 1.51 0.455 67.5 2.791� 0.32 0.089� 0.15 -1.844� 0.050.5 1.51 0.455 82.5 2.629� 0.57 -0.143� 0.69 -2.840� 0.50



23Q2 W � � �T + ��L �TL �TT0.5 1.51 0.455 97.5 2.471� 0.37 -0.746� 0.25 -3.246� 0.100.5 1.51 0.455 112.5 2.252� 0.25 -0.437� 0.27 -2.160� 0.120.5 1.51 0.455 127.5 2.035� 1.03 -0.420� 1.35 -1.524� 1.540.6 1.11 0.763 22.5 1.694� 0.28 -0.258� 0.18 0.546� 0.070.6 1.11 0.763 37.5 2.421� 0.26 -0.516� 0.14 -0.484� 0.050.6 1.11 0.763 52.5 2.101� 0.50 -0.513� 0.41 -0.604� 0.240.6 1.11 0.763 67.5 2.196� 0.26 -0.558� 0.28 -0.288� 0.130.6 1.11 0.763 82.5 1.964� 0.20 -0.301� 0.20 -1.035� 0.080.6 1.11 0.763 97.5 1.823� 0.40 -0.664� 0.28 -1.277� 0.130.6 1.11 0.763 112.5 1.580� 0.72 -0.614� 0.70 -1.297� 0.550.6 1.13 0.752 22.5 2.781� 0.28 -0.057� 0.21 0.329� 0.090.6 1.13 0.752 37.5 2.911� 0.30 -0.573� 0.16 -0.596� 0.060.6 1.13 0.752 52.5 2.941� 0.35 -0.387� 0.31 -0.073� 0.170.6 1.13 0.752 67.5 2.824� 0.26 -0.673� 0.22 -1.128� 0.090.6 1.13 0.752 82.5 2.995� 0.23 -0.586� 0.12 -1.557� 0.040.6 1.13 0.752 97.5 2.847� 0.25 -0.502� 0.20 -1.417� 0.080.6 1.13 0.752 112.5 2.649� 0.33 -0.377� 0.31 -1.562� 0.160.6 1.13 0.752 127.5 2.866� 0.44 -0.650� 0.41 -1.025� 0.220.6 1.15 0.742 22.5 3.629� 0.36 -0.644� 0.21 -1.393� 0.080.6 1.15 0.742 37.5 3.167� 0.42 -0.912� 0.43 -1.821� 0.240.6 1.15 0.742 52.5 3.272� 0.70 -1.202� 0.75 -2.286� 0.610.6 1.15 0.742 67.5 4.034� 0.29 -1.075� 0.18 -1.943� 0.070.6 1.15 0.742 82.5 4.300� 0.35 -0.364� 0.19 -1.633� 0.080.6 1.15 0.742 97.5 4.509� 0.35 -0.374� 0.26 -2.661� 0.130.6 1.15 0.742 112.5 3.906� 0.30 -0.564� 0.17 -2.547� 0.060.6 1.15 0.742 127.5 3.787� 0.41 -0.392� 0.22 -1.837� 0.100.6 1.15 0.742 142.5 6.362� 1.91 -2.414� 1.88 0.906� 2.560.6 1.17 0.730 22.5 3.899� 0.79 -0.238� 0.80 0.531� 0.680.6 1.17 0.730 37.5 3.840� 0.39 -1.192� 0.29 -1.054� 0.140.6 1.17 0.730 52.5 5.724� 1.05 -0.484� 1.20 -1.972� 1.110.6 1.17 0.730 67.5 5.386� 0.41 -1.455� 0.26 -3.852� 0.110.6 1.17 0.730 82.5 6.273� 0.45 -0.903� 0.29 -4.025� 0.130.6 1.17 0.730 97.5 5.997� 0.43 -0.646� 0.22 -3.741� 0.100.6 1.17 0.730 112.5 5.815� 0.38 0.137� 0.20 -3.315� 0.070.6 1.17 0.730 127.5 5.594� 0.41 -0.267� 0.32 -2.349� 0.150.6 1.17 0.730 142.5 6.416� 1.76 0.529� 1.77 -2.563� 2.350.6 1.19 0.718 22.5 4.580� 0.57 -0.849� 0.34 -1.383� 0.170.6 1.19 0.718 37.5 5.755� 0.58 -0.906� 0.45 -0.376� 0.270.6 1.19 0.718 52.5 6.580� 0.69 -1.566� 0.63 -2.904� 0.480.6 1.19 0.718 67.5 8.403� 0.68 -0.575� 0.56 -3.656� 0.410.6 1.19 0.718 82.5 8.310� 0.56 -1.020� 0.30 -5.952� 0.160.6 1.19 0.718 97.5 8.933� 0.61 -0.469� 0.26 -5.504� 0.120.6 1.19 0.718 112.5 8.264� 0.54 0.035� 0.22 -4.498� 0.090.6 1.19 0.718 127.5 7.675� 0.56 0.218� 0.31 -3.107� 0.150.6 1.19 0.718 142.5 6.351� 0.89 0.863� 0.85 -2.880� 0.740.6 1.21 0.704 22.5 7.259� 0.80 -1.361� 0.37 -0.350� 0.190.6 1.21 0.704 37.5 7.749� 0.63 -0.722� 0.42 -0.771� 0.240.6 1.21 0.704 52.5 8.603� 0.71 -1.635� 0.48 -4.757� 0.300.6 1.21 0.704 67.5 9.952� 0.73 -1.279� 0.52 -4.917� 0.350.6 1.21 0.704 82.5 10.180� 0.72 -0.913� 0.47 -5.997� 0.300.6 1.21 0.704 97.5 10.446� 0.66 -0.542� 0.24 -5.591� 0.110.6 1.21 0.704 112.5 9.808� 0.66 0.339� 0.41 -5.239� 0.230.6 1.21 0.704 127.5 8.760� 0.59 0.590� 0.23 -4.167� 0.100.6 1.21 0.704 142.5 6.591� 1.37 0.957� 1.34 -3.864� 1.380.6 1.23 0.690 22.5 8.618� 0.84 -0.649� 0.38 -0.232� 0.210.6 1.23 0.690 37.5 9.234� 0.70 -0.931� 0.38 -0.557� 0.230.6 1.23 0.690 52.5 10.844� 0.82 0.302� 0.62 -1.578� 0.420.6 1.23 0.690 67.5 9.592� 0.79 -2.084� 0.61 -6.395� 0.440.6 1.23 0.690 82.5 8.972� 0.71 -1.632� 0.56 -5.479� 0.370.6 1.23 0.690 97.5 8.957� 0.55 -0.806� 0.22 -4.975� 0.090.6 1.23 0.690 112.5 8.148� 0.53 0.305� 0.20 -4.716� 0.090.6 1.23 0.690 127.5 7.130� 0.46 0.606� 0.20 -3.026� 0.080.6 1.23 0.690 142.5 7.504� 1.05 -1.681� 1.04 0.629� 0.990.6 1.25 0.675 22.5 8.725� 0.98 0.322� 0.41 3.193� 0.250.6 1.25 0.675 37.5 10.228� 0.85 0.569� 0.51 -1.810� 0.330.6 1.25 0.675 52.5 9.522� 0.68 0.043� 0.39 -1.583� 0.230.6 1.25 0.675 67.5 8.376� 0.59 -0.634� 0.38 -1.673� 0.220.6 1.25 0.675 82.5 7.083� 0.58 -1.476� 0.50 -5.152� 0.320.6 1.25 0.675 97.5 6.816� 0.43 -0.535� 0.16 -3.295� 0.060.6 1.25 0.675 112.5 5.785� 0.37 -0.205� 0.25 -2.848� 0.110.6 1.25 0.675 127.5 4.852� 0.34 -0.047� 0.16 -1.667� 0.060.6 1.25 0.675 142.5 3.961� 0.50 0.091� 0.50 -0.632� 0.340.6 1.27 0.660 7.5 6.519� 3.15 6.526� 3.60 -5.081� 6.560.6 1.27 0.660 22.5 12.116� 1.68 0.158� 0.59 -5.376� 0.400.6 1.27 0.660 37.5 9.482� 0.79 -0.165� 0.47 -1.871� 0.320.6 1.27 0.660 52.5 8.546� 0.65 0.310� 0.37 -0.868� 0.200.6 1.27 0.660 67.5 7.293� 0.68 -0.216� 0.61 -1.224� 0.450.6 1.27 0.660 82.5 5.670� 0.46 -1.023� 0.34 -2.716� 0.180.6 1.27 0.660 97.5 4.810� 0.36 -1.039� 0.34 -2.696� 0.180.6 1.27 0.660 112.5 4.218� 0.29 -0.279� 0.20 -2.096� 0.080.6 1.27 0.660 127.5 3.083� 0.25 0.104� 0.14 -0.906� 0.050.6 1.27 0.660 142.5 2.144� 0.30 0.038� 0.28 -0.899� 0.130.6 1.29 0.643 7.5 10.927� 1.19 -1.076� 1.00 2.494� 0.980.6 1.29 0.643 22.5 32.875�16.21 -22.147�16.45 14.492�66.680.6 1.29 0.643 37.5 9.613� 1.21 0.795� 1.29 -1.005� 1.360.6 1.29 0.643 52.5 7.230� 0.55 -0.272� 0.31 -1.807� 0.160.6 1.29 0.643 67.5 5.405� 0.44 -1.205� 0.38 -1.620� 0.220.6 1.29 0.643 82.5 4.833� 0.35 -0.551� 0.23 -1.671� 0.100.6 1.29 0.643 97.5 3.725� 0.26 -0.528� 0.20 -1.717� 0.070.6 1.29 0.643 112.5 2.816� 0.20 -0.286� 0.09 -1.443� 0.030.6 1.29 0.643 127.5 1.822� 0.18 -0.109� 0.11 -0.541� 0.030.6 1.29 0.643 142.5 1.400� 0.75 0.187� 0.76 -1.164� 0.600.6 1.31 0.625 7.5 8.989� 0.98 0.774� 0.81 1.616� 0.710.6 1.31 0.625 22.5 11.234� 3.78 0.305� 4.86 -1.951� 9.440.6 1.31 0.625 37.5 8.146� 0.71 0.232� 0.72 -0.283� 0.520.6 1.31 0.625 52.5 6.344� 0.48 -0.197� 0.36 -0.865� 0.180.6 1.31 0.625 67.5 5.185� 0.42 -0.267� 0.33 -1.387� 0.170.6 1.31 0.625 82.5 3.999� 0.31 -0.567� 0.17 -1.620� 0.070.6 1.31 0.625 97.5 2.869� 0.23 -0.588� 0.19 -1.406� 0.070.6 1.31 0.625 112.5 2.156� 0.16 -0.310� 0.12 -0.579� 0.040.6 1.31 0.625 127.5 1.378� 0.11 -0.151� 0.09 -0.642� 0.020.6 1.31 0.625 142.5 0.796� 0.23 0.085� 0.15 -0.422� 0.050.6 1.33 0.606 7.5 10.663� 1.18 0.960� 0.81 1.251� 0.650.6 1.33 0.606 22.5 8.178� 1.86 0.488� 2.25 -0.263� 3.350.6 1.33 0.606 37.5 7.542� 0.69 -0.130� 0.55 -2.202� 0.390.6 1.33 0.606 52.5 5.987� 0.46 0.161� 0.35 -0.516� 0.180.6 1.33 0.606 67.5 4.482� 0.41 -0.435� 0.35 -1.028� 0.180.6 1.33 0.606 82.5 3.344� 0.25 -0.489� 0.15 -0.827� 0.06

Q2 W � � �T + ��L �TL �TT0.6 1.33 0.606 97.5 2.464� 0.20 -0.617� 0.16 -0.491� 0.050.6 1.33 0.606 112.5 1.637� 0.27 -0.348� 0.16 -0.764� 0.060.6 1.33 0.606 127.5 1.076� 0.10 -0.049� 0.09 -0.297� 0.020.6 1.33 0.606 142.5 0.596� 0.41 -0.190� 0.55 -0.184� 0.390.6 1.35 0.585 7.5 10.280� 0.95 -1.230� 1.02 2.510� 0.880.6 1.35 0.585 22.5 8.556� 1.06 0.161� 0.83 -0.323� 0.660.6 1.35 0.585 52.5 5.469� 0.47 0.143� 0.41 -1.736� 0.230.6 1.35 0.585 67.5 4.306� 0.47 -0.125� 0.54 -1.657� 0.340.6 1.35 0.585 82.5 2.913� 0.21 -0.686� 0.14 -1.253� 0.040.6 1.35 0.585 97.5 2.072� 0.16 -0.632� 0.14 -1.029� 0.040.6 1.35 0.585 112.5 1.391� 0.12 -0.351� 0.10 -0.478� 0.030.6 1.35 0.585 127.5 0.899� 0.11 -0.148� 0.16 -0.184� 0.060.6 1.35 0.585 142.5 0.470� 0.10 -0.178� 0.12 0.027� 0.030.6 1.37 0.564 7.5 7.837� 0.88 -0.683� 0.81 0.858� 0.640.6 1.37 0.564 22.5 7.909� 0.82 0.474� 0.63 -2.110� 0.480.6 1.37 0.564 37.5 9.252� 2.69 -3.438� 2.74 2.210� 4.480.6 1.37 0.564 52.5 5.254� 0.42 0.213� 0.47 -1.140� 0.280.6 1.37 0.564 67.5 3.807� 0.35 0.000� 0.29 -1.035� 0.140.6 1.37 0.564 82.5 2.637� 0.20 -0.346� 0.18 -1.339� 0.070.6 1.37 0.564 97.5 1.979� 0.18 -0.177� 0.16 0.033� 0.060.6 1.37 0.564 112.5 1.076� 0.10 -0.263� 0.10 -0.284� 0.030.6 1.37 0.564 127.5 0.667� 0.10 -0.255� 0.07 -0.205� 0.020.6 1.37 0.564 142.5 0.454� 0.14 -0.144� 0.19 -0.152� 0.070.6 1.39 0.541 7.5 7.566� 1.79 0.416� 0.65 0.104� 0.470.6 1.39 0.541 22.5 6.792� 0.70 0.685� 0.72 -1.268� 0.560.6 1.39 0.541 37.5 8.205� 2.06 -0.844� 2.04 4.278� 2.710.6 1.39 0.541 52.5 4.322� 0.44 -0.049� 0.51 -2.415� 0.340.6 1.39 0.541 67.5 3.496� 0.47 0.028� 0.47 -1.563� 0.270.6 1.39 0.541 82.5 2.549� 0.21 -0.058� 0.17 -0.935� 0.060.6 1.39 0.541 97.5 1.713� 0.20 -0.382� 0.15 -0.896� 0.050.6 1.39 0.541 112.5 1.138� 0.20 -0.284� 0.18 -0.297� 0.060.6 1.39 0.541 127.5 0.542� 0.09 -0.130� 0.11 -0.097� 0.030.6 1.39 0.541 142.5 0.419� 0.10 -0.184� 0.11 0.178� 0.040.6 1.41 0.518 67.5 2.856� 0.47 -0.527� 0.44 0.574� 0.260.6 1.41 0.518 82.5 2.367� 0.45 0.044� 0.46 -0.610� 0.300.6 1.41 0.518 97.5 1.817� 0.56 -0.631� 0.54 -2.507� 0.33


