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V1S
x oD (Ey) G(E, — 0.8MeV — E° §Eyis)

V1S ?

O(E,) = fasy exp (0.870 — 0.160E, — 0,091 E?)
¢ favp, exp (0.896 — 0.239E, — 0.0981E2)
t fasmy exp (0.976 — 0.162E, — 0.0790E%)
f faupexp (0.793 — 0.080E, — 0.1085 1-’)

Neutrino Flux per fission:

Thermal Power: 20GW,,
Fission Fraction: f,35=0.58, fp 039 =0.29, f 535 =0.08, fp 041 =0.05
Fission Energy: €535 =202.36 MeV, €p 530 =211.12 MeV,

Euozg = 205.99 MeV, €p 041 =214.26 MeV



* IBD RN EKE

* 23 MR IR Y

. T=5%F

E. p, 9 9
omrp = 0.0952 (1\1(2 ) x 107% em®,

RTHC Ny=1x10%

o« IRMEER: 80%
*E,.~E.,+m,~E,—0.78 MeV

s BBEEDPER:

SE 3%
E JEMeV)




BETR

Cross
7, section
spectra

Background
added

N !
-\ detector

\effect

f | \\
foeiC

-

10



S NS

* For given oscillation parameters
0= (613, 612, AMZ3;, AM2,,)
* Suppose a given experiment divides the range of observation into

N bins. The outcome is reported in number of observed events in
each bin n;.

» Expect Poisson distribution u; (6) for the number of events in each
bin
u.(6)=N,(0)+B,

l
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To build x2:

20)-$EOL o eSO

i1 n i1 M (9)

If the number of events is small in some bins, binned log maximal likelihood x?
function, (Poisson x?)

N
x*(0)=2) |1,(0)-n, +n,log
i=1

n;

w(6)

Or with covariance matrix V:

2 =23 11,(0) =1V [, (0) =]

i,j=1
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PERFRRYE(EXIA]

| | Confidence belt, u,(0) and vg(0)

parameter: o

estimator: 6" Neyman Confidence interval [a, D]

Confidence level P(vﬁ(é’)S i ua(ﬁ)) =l-a-p
HEP/NP error convention: 68.3%
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In the “x2 approximation”

A

x'(0) = Xim(é’) + Ax*(9)

N N-P P
Parameter Confidence interval
estimation,

goodness of fit

* The parametervalues Hawhich minimize the x2 (usually called “best fit values”) are
estimators of the “true values”

« X2.,..follows a x2-distribution with N-P d.o.f. and can be used to evaluate the goodness of fit.

* The Ax?relative to the minimum follows a x?-distribution with P d.o.f can be used to
determine confidence intervals (or regions) for the parameters 0
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Suppose we test parameter values 6 = (04, ..., 0,)) using the likelihood ratio

=20 1O
C

The p-value of ® P, = ft Obsf(tg 10)dt,

From Wilks’ theorem, f(ty]|0) ~ X,,2

The boundary of confidence region in © space is

InZ(6)=1InL(8)- %F; (1-a)

15



MIFE ax RN B XIE]

A P-dimensional region in the space 0 at given CL is obtained by requiring

AX?(0) < X(CL) (contours in Ax?)

d.o.f. \ CL | 68%(10) | 90% | 95%(20) | 99% | 99.73%(30)
1 1 2.71 4 6.64 9
2 2.28 4.61 5.99 9.21 11.8
3 3.51 6.25 7.82 11.4 14.2
F—21 (1 _ O{) Central (2-sided)  Upper/lower limit (1-sided)
Xn - 06 T T

(a)

@ (v2) o (1=y/2)
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* Example Code: https://root.cern.ch/doc/master/Ifit_8C.html

* Reference: https://www-
glast.slac.stanford.edu/software/root/GRUG/docs/Feature/GRUGminuit.pdf

void fcn(int &npar, double *gin, double &1, double *par, int iflag) {

constint nbins = 5;

inti;

//calculate chisquare

double chisqg = 0;

double delta;

for (i=0;i<nbins; i++) {
delta = (z[i]-func(x[il,y[i],par))/errorz[i];
chisq += delta*delta;

}
__f=chisqg;

R A A,
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neutrino spe W/O oscillation

nu_spec
— Entries 1200
0003 Mean 4.253
- Std Dev  1.302
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neutrino spe W oscillation

Nu_0SC_spec
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prompt_smearedE vs. nu_energy

smearing_matrix
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Prompt reconstructed Energy Spectrum

data_hist
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