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Key points

* Finished blind tests with D. Higinbotham

* Key points after/inspired-by discussion with D.H.

» GE fitting studies are (in general) in 2 categories: for extracting Rp or for as-
much-as-possible/full description of GE(Q?) spectrum

* No consensus for: should one include high Q? data (how high?) if one just
wants Rp, but not full GE(Q?) functional form?

* Noise and binning of data will affect fitting as well (could make high order
polynomial fit, etc. problematic: getting noise, not real R)

* These can be studied: D.H.'s and mine may compensate each other

* A new fitting lib is partially finished, and (hopefully) can run easily for
testing these & model dependence of R extraction from PRad data



Table of fit results

Fit type # of parameters x? x? per dof R (fm)
Dipole with free norm 2 25.04 0.61 0.8800+0.0055
Monopole with free norm 2 24.13 0.59 0.8899+0.0056
Gaussian with free norm 2 29.41 0.72 0.869610.0053
Polynomial up to Q* with free norm 3 24.46 0.60 0.8840+0.0082
Polynomial ratio with free norm 3 24.05 0.59 0.887740.0095
Inverse polynomial with free norm 4 24.13 0.59 0.8899+40.0056

Note: inverse polynomial is an exfclansmn of monopole + Q2 range (41 points): 3.1 X 104 — 0.07 GeV?
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* Monopole: G = p, (1 + Q—) * D.H. used binning & size of uncertainty from
b1 PRad proposal

* Inverse polynomial: Gg = py(1 + p; XQ% + p,xQ* + p3xQ°)~1
o e = Poll PiXQ P2 X0 4 paxQD Plots are attached at the end

* Adding p2 and p3 changes the fitting result beyond 4t digit (not
seen in presented precision)



Summary

* Fitting same data, different functional forms can give different result
* As one do not know what the REAL charge distribution is, one needs to do
multiple try-outs

* D.H. also shared his fitting programs (fitting and quality checking),
which gave ~“same results
e Can use these for cross check

* A new fitting lib for PRad was made, so all the fits above (and more)
can be run by one click (with < 50 lines in main C++ code)
* Features are being built to enable useful tests (next page)



New lib (C++ class) for model-dependence
tests of R extraction

* New idea

* One should test with N model inputs, with M types of noise (Gaussian, non-Gaussian) ~size
of total PRad uncertainties, and fit with K functional forms, to see whether (and how much)
Rp from PRad data has model dependence

Generator (i)
* Generate GE value at Q? with certain models
* It can also read from txt files (data, or other people’s table)

Noise adder (j)
* Add noise to generated GE table

Fitter (k)

* Fit GE vs. Q? table with certain functional forms
* Then one can loop through G(i), N(j) and F(k), and compare input R with R from fit
* Able to add more types of G, N and F



Plots attached

e Fits of D.H. fake data 1
e Fits of D.H. fake data 2



-ull dipole with free-normalization functional
form (2 parameter) fit: 41 points

e x%=25.04
« x? perdof=0.61
 R=0.8800+0.0055 fm

* Q?range: 3.1 X 10*-0.07 GeV?

* D.H. used binning & size of uncertainty
from PRad proposal

:l 1 1 | 11 | | 11 1 | 11 | | 11 1 | 1L 1 1 | 11 1 | 1 1 1 | 1 1 1 | 1 1
O 02 04 06 08 1 12 14 16 1.8 2
Q? (fm™)

2\ —2 1/2
Functional form: Gy = p, (1 + g—) ,R = (—6 d(fl’z/zp‘)) Iszo)
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Full dipole functional form (1 parameter) fit:
41 points [BAD FIT]

e x%=438.29
« x? per dof=10.69
* R=0.9311+0.0046 fm
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Functional form: G = (1 +%) R = (_6_|Q2=0)1/2
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-ull monopole with free-normalization
functional form (2 parameter) fit: 41 points

e y?=24.13
« x? per dof=0.59
 R=0.8899+0.0056 fm
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Functional form: Gy = p, (1 + Q—Z)_l, R = (—6

A(Gg/po) | )1/2
P1 Q°=0

dQ?




-ull monopole functional form (1 parameter)
fit: 41 points [BAD FIT]

e x?=407.87
« x? perdof=9.94
* R=0.9420+£0.0048 fm
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Functional form: G = (1 +%) R = (_6_|Q2=0)1/2
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-ull Gaussian with free-normalization
functional form (2 parameter) fit: 41 points

e x2=29.41
« x? perdof=0.72
e R=0.8696+0.0053 fm
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Functional form: G = poExp(— g—), R = ( 102
1



-ull Gaussian functional form (1 parameter)
fit: 41 points [BAD FIT]

« x*=475.64
« x?perdof=11.6
 R=0.9196+0.0045 fm
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Functional form: G = Exp(— E)' R = (—601—Q2 |Q2=0)




Multiple parameter polynomial fit (with free
normalization parameter): 41 points

© x°=24.46
« x? per dof=0.60
* R=0.8840+0.0082 fm
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Functional form: Gg = po[1 + X151 (r2™yQ4"], up to Q*
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tiple parameter polynomial fit: 41 points
BAD FIT]
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Functional form: G = 1 + X.;,5¢ kY

(2n+1)!
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Inverse polynomial with free normalization (4
parameter) fit: 41 points

« x%=24.13
« x? per dof=0.59
 R=0.8899+0.0056 fm
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Functional form: Gg = po(1 + p;X0Q% + p,XQ* + p3xQ°) ™1, R = ( ot




Inverse po

vnomial (3 parameter) fit: 41

D FIT]

points [BA

e x%=407.87
« x? per dof=9.94
e R=0.9420+0.0048 fm
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Functional form: G = (1 + p;XQ% + p, XQ* + p3XQ°)™ ", R = (—6 |Q2=0)

dQ?
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Polynomial ratio (3 parameter) fit: 41 points

1 e x2=24.05
« x? per dof=0.59
* R=0.887740.0095 fm
0.95
* D.H.’s favorite functional form
Q.9
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Functional form: Gz = po(1 — p2Q?/6 + p,0%)/(1 + p,Q%),R = (—601—Q2 |Q2=0) =P 17
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Polynomial ratio (3 parameter) fit: 41 points
(BAD estimation of fitting error)

1 . x2=24.05
- e y? perdof=0.59
s * R=0.8877£0.1781 fm
0.95-
B * Simple (conservative) error estimation:
0.9 e R = |—gP=PEi_, _
Q) - Ry —\/ 6(p0+pE0 p2 — PE3)
_ . _ | _pg(b1tDPE1
0.85F R, —\/ 6(po—pEo p2 + pE3)
B * RE=|R1_R2|/2
- e Capital “E” means error
0.8 g
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i 2 2 dGEg 1/2 P1
Functional form: Gg = (py + p1Q°)/(1 + p,0Q“), R = (—601—(22 |Q2=0) = _6(p_0 —p,)




Full dipole functional form (1 parameter) fit:

245 points (3.8 X 103 —0.08 GeV?)
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Functional form: G = (1 +%) ,R = (—

« x*=317
« x? perdof=1.29
 R=0.8816+0.0008 fm
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Dipole polynomial expansion fit: 245 points

Up to Q*

e ¥%=280

« y?perdof=1.14

e R=0.8919+0.0008 fm
Up to Q°

e y?=331

« x? perdof=1.35

* R=0.8802+0.0008 fm
Up to Q8

« x2=315

e x? perdof=1.29

 R=0.8818+0.0008 fm
Plots visually look ~same
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=™ <r2n>Q2n’ (T.2n> — (n+1)(2n+1) <T2>(T2n_2)

Functional form: Gg = 1 + Y154 (2n+1)! 6
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Two parameter polynomial fit: 245 points

e x?%=279
« x? perdof=1.14
e R=0.8919+0.0022 fm
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i) (r2™Q?", up to Q*

Functional form: G = 1+ Y51
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Polynomial ratio (3 parameter) fit: 245 points

e ¥2=224.80
« x? perdof=0.92
* R=0.8702+0.0059 fm
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Functional form: G = po(1 — p£Q?/6 + p,Q?)/(1 + p,Q%), R = (—601—Q2 |Q2=0) =p;

dGg
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