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7.1.1 The TH1::Fit Method

To fit a histogram programmatically, you can use the TH1::Fit method. Here is the signatures of TH1::Fit and an explanation of
the parameters:

2N
* ’ﬁ‘ié\’ |_-| é %U ﬁé— /) T E 0 7L\— rOOtT\\ b I n 0) TFitResultP’Fr Fit(Tfl *fur?ction, Option_t xoption, Option_t *goption,
%2% % ;}ﬁ ,o —a— :] _ '\ % Aﬂ T %\7—: . Axis_t xxmin, Axis_t xxmax)

« function a pointer to the fitted function (the fit model) object. One can also use the function name. This name may be one of
ROOT pre-defined function names or a user-defined function. See the next paragraph for the list of pre-defined functions.

« *option: The second parameter is the fitting option. Here is the list of fitting options:

’/

o

« | (Use integral of function in bin
I nStead Of Va | ue at bl n Cente r) o “ W ” Set all weights to 1 for non empty bins; ignore error bars
B~ ?EB % l\ Fﬁ & j: b o “ WW " Set all weights to 1 including empty bins; ignore error bars
e EIHTB. /M1 @D '
= A4 D IN 10N
o “ I "Use integral of function in bin instead of value at bin center
TREIN/BZLERTEH, |77
= 7k o o “ L " Use log likelihood method (default is chi-square method). To be used when the histogram represents counts
) . 7 ~ BEZA b
~ A9 \
/ 3 / % 'T% ’) /r / ;é I n o “ WL " Weighted log likelihood method. To be used when the histogram has been filled with weights different than 1.
= AN 7& |=t—3 —g—
|-|]EE| 'TZ'S 0) iF % i % 7L\_ &5 b I n I-I]EH “ P " Use Pearson chi-square method, using expected errors instead of the observed one given by TH1::GetBinError
E/ g,EB (default case). The expected error is instead estimated from the square-root of the bin function value.
D g2 7% B U fRIT 5,
’ = o “ Q ” Quiet mode (minimum printing)
o “ V ”Verbose mode (default is between Q and V)
o “ S "The result of the fit is returned in the TFitResultPtr .
o “ E " Perform better errors estimation using the Minos technique
o “ M " Improve fit results, by using the IMPROVE algorithm of TMinuit.
o “ R " Use the range specified in the function range

o “ N " Do not store the graphics function, do not draw

o “ @ " Do not plot the result of the fit. By default the fitted function is drawn unless the option “ N " above is specified.
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- £/ ndf 593.6 / 25 MP 7.59943e+01  3.71838e-01 2.55424e-04  9.24808e-04
4000 — : Area 5.80369e+05  4.35811e+03  7.41749e-07 -1.01097e+00
Width 15.49+£0.27 :
= GSigma 2.20734e+01 7.64167e-81 9.07933e-05 9.56338e-04
B MP 75.99+0.37 Fitting done
3000 — Area 5.804e+05 +4.358e+03 Plotting results...
N GSigma 2207 +0.76 FCN=572.661 FROM MIGRAD  STATUS=CONVERGED 149 CALLS 150 TO
B - TAL
2000 — EDM=1.10484e-89  STRATEGY= 1 ERROR MATRIX UNCERTA
B INTY 3.0 per cent
N EXT PARAMETER STEP FIRST
1000 NO.  NAME VALUE ERROR SIZE DERIVATIVE
N Constant 2.91922e+04  3.29169e+02 5.09415e+00 -3.15736e-08
B MPV 7.86289e+01  3.10383e-01 -4.80726e-03 -2.29324e-04
C o e—— R Sigma 1.93395e+01 1.66137e-01 -2.55137e-05  3.52593e-02
% 100 200 300 400 500 600 700 800 900 11.7421
ADC Value 22.0254
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tracking run43404.root

MPV 76.98

ADC Distribution (80 < theta < 100)

@ - ADC
S B Entries 18875 ~
Lﬁ 5000_ Mean 134.4 fZEr)Ig.in <TCanvas: :MakeDefCanvas>: created default TCanvas with name cl
“ L itting...
S - Std Dev 112 FCN=227.49 FROM MIGRAD STATUS=CONVERGED 308 CALLS 309 TOTAL
é - 22 / ndf 2075 /25 - EDM=7.89734e-09 STRATEGY= 1 ERROR MATRIX ACCURA
=) — Width 13.75+0.25 EXT PARAMETER STEP FIRST
Z 4000 NO.  NAME VALUE ERROR SIZE DERIVATIVE
MP 76.98+0.33 width 1.37518e+01  2.46907e-01 4.08265¢-05 -1.86542e-02
Area 5.569e+05 + 4.171e+03 MP 7.69809e+01  3.28789e-01 1.83535e-04 1.08655e-03
} Area 5.56867e+05 4.17124e+03 7.41897e-07 5.48681e-01
3000 GSigma 19.94+0.59 GSigma 1.99360e+01 5.93183e-01  6.45668e-05 1.57857e-03
Fitting done
: H Plotting results...
— FCN=574.013 FROM MIGRAD STATUS=CONVERGED 157 CALLS 158 TOTAL
— EDM=1.6609e-09 STRATEGY= 1 ERROR MATRIX ACCURAT
2000— 3
— | EXT PARAMETER STEP FIRST
; : NO. NAME VALUE ERROR SIZE DERIVATIVE
Constant 3.08063e+04 3.50032e+02 .70723e+00  4.85839e-08
1000 MPV 7.79461e+01  2.87242e-01 .63425e-03 -2.59963e-05
Sigma 1.77176e+01  1.49153e-01 .87299e-06  6.34787e-02
L 9,09959
L 22.0774
0 1 [ 1 | 1 11 1 ‘ 1 I | l | I T I M = = s ! ) e T PO I T SO S - | | 1 l | | Lol }_I
0 100 200 300 400 500 600 700 800 900
ADC Value

34



Number of Events

tracking run43537/.root

MPV 84.33

ADC Distribution (80 < theta < 100)

ADC

— Entries 29191 Fitting
8000 — Mean 135.8 FCN=608.447 FROM MIGRAD  STATUS=CONVERGED 305 CALLS 306 TOTAL

~ Std Dev 100.3 EDM=3.41536e-10  STRATEGY= 1 ERROR MATRIX ACCURA

= S TE
7000: x*/ ndf 608.4 /25 EXT PARAMETER STEP FIRST

— Width 12.3+0.2 NO. NAME VALUE ERROR SIZE DERIVATIVE
6000} MP 84.33+0.26 Width 1.23047e+01 1.78926e-01 5.33460e-05 -4.00855e-03

— MP 8.43325e+01 2.61096e-01 1.94567¢-04 7.18100e-04

~ Area 8.41e+05 £ 5.08e+03 Area 8.40993e+05 5.08431e+03  7.40268e-07  2.89565e—01
5000 — GSigma 21.36+0.38 GSigma 2.13571e+01 3.75476e-01 6.72435e-05 1.20234e-03

— T Fitting done

— Plotting results...
4000[— FCN=1969.54 FROM MIGRAD  STATUS=CONVERGED 172 CALLS 173 TOTAL

— EDM=1.45801e-08  STRATEGY= 1 ERROR MATRIX UNCERTAINT

— Y 1.7 per cent
3000: EXT PARAMETER = FIRST

— NO.  NAME VALUE ERROR SIZE DERIVATIVE
2000; Constant 4.44224e+04 3.79077e+02 1.33502e+00 4.82747e-07

— MPV 8.29648e+01 2.59497e-01 1.38884e-05 8.03020e-04

— Sigma 1.81516e+01 1.06257e-01 1.33095¢-06 8.53896e-02
1000— 24.3379

— L 75.7514

— | | R | I | ‘ L. Info in <TCanvas::Print>: file fitresult2501013_tracking_run43537.root_80_10

0 L — S — 0.png has been created
0 100 200 300 400 500 600 700 800 200 p tg (1]
ADC Value sl
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tracking run436/6.root

MPV 84.29

ADC Distribution (80 < theta < 100)

" i ADC
5 = Entries 26696
W 7000(— Mean 133.9
5 - Std Dev 95.62
Q N 2
_g 6000 — X fndf 590.1 /25
3 - Width 11.89+0.19
- 4,29 +0.2
5000 MP 84.29 +0.28
- Area 7.678e+05 £ 4.861e+03
C GSigma 222+04
4000 — .
3000(—
2000 —
1000 —
0:| l| R BN BN R A B |ﬁ|| i e | | TR WO YOO TN TONT YO0 T U W W0 W B
0 100 200 300 400 500 600 700 800 900

ADC Value

Info in <TCanvas: :MakeDefCanvas>:

Fitting...
FCN=590.139 FROM MIGRAD
TAL

EDM=2.38001e-07

URATE
EXT PARAMETER
NO. NAME VALUE
Width 1.18931e+01
MP 8.42931e+01
Area 7.67797e+05
GSigma 2.22006e+01

Fitting done

Plotting results...
FCN=1973.12 FROM MIGRAD

TAL

EDM=3.74319e-08

URATE
EXT PARAMETER
NO. NAME VALUE
Constant 4.06509e+04
MPV 8.23996e+01
Sigma 1.79970e+01
23.6056
75.8891

STATUS=CONVERGED

STATUS=CONVERGED

created default TCanvas with name cl
348 CALLS 349 TO

STRATEGY= 1 ERROR MATRIX ACC
STEP FIRST
ERROR SIZE DERIVATIVE
1.85721e-01 .52108e-05 1.03643e-02
2.7793%e-01 .03005e-04 3.91128e-02
4.86056e+03 .40657e-07 -1.39934e-01
3.95998e-01 .90705e-05 -4.97228e-02

146 CALLS 147 TO

STRATEGY= 1 ERROR MATRIX ACC
STEP FIRST
ERROR SIZE DERIVATIVE
3.66374e+02 .72456e+00  7.98726e-08
2.68447e-01 .81519e-03 1.18682e-03
1.11133e-01 .26317e-05 -9.88855e-02
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tracking run43790.root

MPV 81.92

ADC Distribution (80 < theta < 100)

AL

@ ADC EDM=1.21236e-08  STRATEGY= 1 ERROR MATRIX ACC
T 5000 — — Entries 20151 URATE
L%’ L Mean 148.1 EXT PARAMETER STEP FIRST
. - i Std Dev 120 NO.  NAME VALUE ERROR SIZE DERIVATIVE
o L ik .
o - D s Width 1.69574e+01  2.78703e-01  6.15295e-05 -4.96503e-03
S a000— [ X" : MP 8.19221e+01  3.66849e-01 2.53164e-04 -2.47910e-03
€ I Width 16.96 +0.28 Area 5.79721e+05 4.28153e+03  7.41753e-07 -2.53125e+00
z L MP 81.02 +0.37 4 Gsigma 2.14204e+01 6.80232e-01 1.05345e-04  3.36761le-04
I . Area 5.797e+05 + 4.282e+03 E{EEE gdggiults. N
3000— GSigma 21.42+0.68 FCN=776.129 FROM MIGRAD  STATUS=CONVERGED 164 CALLS 165 TO
L : TAL
I EDM=6.44931e-07  STRATEGY= 1 ERROR MATRIX ACC
= URATE
2000— EXT PARAMETER STEP FIRST
B NO.  NAME VALUE ERROR SIZE DERIVATIVE
- 1 Constant 2.66235e+04  2.87724e+02  2.67328e+00  6.79803e-07
.y 2 MPV 8.46463e+01  3.42878e-01 4.01734e-03 -3.40490e-03
1000 —|/ 3 Sigma 2.12955e+01 1.71605e-01 1.00145e-05 1.07443e+00
i 17.5528
B 29.8511
L = . Info in <TCanvas::Print>: file fitresult2501013_tracking_run43790.root_80
0 8 I AT N AN N SN N O T D = s s | P ST W I I _100_png has been created
0 100 200 300 400 500 600 700 800 900 root [1]

ADC Value
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tracking runb0389.root(2024-08-09

MPV 81.43

ADC Distribution (80 < theta < 100)

Number of Events

ADC
18000 — Entries 75926
16000 Moan il EXT PARAMETER STEP FIRST
- Std Dev 115.9
- ; - NO.  NAME VALUE ERROR SIZE DERIVATIVE
14000 — x*/ ndf 1484/25 width 1.70002e+01  1.49615e-01 5.97887e-05 -3.25558e-03
- Width 1o MP 8.14272e+01  2.08552e-01  2.65765e-04 -1.05841c-04
12000 — MP 81.43+0.21 Area 2.16950e+06  8.40083e+03 1.05114e-06 1.13669e-01
= Area 2.17e+06 * 8.40e+03 GSigma 2.41394e+01  4.09733e-01 1.09315e-04 -2.58906e-04
10000 — GSigma 24.14+0.41 Fitting done
C Plotting results...
8000— FCN=2882.95 FROM MIGRAD  STATUS=CONVERGED 144 CALLS 145 TOTAL
- EDM=4.31006e-07  STRATEGY= 1 ERROR MATRIX UNCERTAINTY
6000 — i
= 1.2 per cent
40001 EXT PARAMETER STEP FIRST
- NO.  NAME VALUE ERROR SIZE DERIVATIVE
2000 — 1 Constant 9.71014e+04 5.44075e+02 3.61643e+00 -4.79246e-07
- Sl 2 MPV 8.42280e+01 1.83185e-01 -4.04336e-03 -7.60016e-03
o) el PN AN IR AP i : ' ‘ N 3 Sigma 2.16741e+01 9.10887e-02 -5.52686e-06  4.45363e-01
0 100 200 300 400 500 600 700 800 900
ADC Value 393602

110.883
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