space distributions using 2D measurement results {\\

L. W. Liu™t23, Z, J. Wang!23, J. C. Wongt243, Y. Dul23, T. Zhang'43, H. Y. Zhou!23, B. H. Mal:23 :

C. G. Sut23, M. Yi¢, L. Y. Gongl2, T.Y. Lit23, T. L. Wangl22, Y. M. Chul23 I

Sanmn—
_ LY _ _ M_!:
linstitute of Modern Physics, Chinese Academy of Sciences, Lanzhou730000, China N\
2University of Chinese Academy of Sciences, Beijing 100049, China V
3SAdvanced Energy Science and Technology Guangdong Laboratory,Huizhou 516000, China
*liuliwen@impcas.ac.cn

Information Entropy:

* A measure of the uncertainty of a distribution function.

|t quantifies the amount of "information" gained when an event occurs. H — z P(x) In P(x)
* For the probability of a single event, the entropy decreases as the probability increases.

* For the probabilities of multiple events, the entropies can be summed.

Hip| = — ffff o(x,x',y,y)Inp(x,x",y,y") dxdx' dydy’ After mapping the h(w;,u;) function to the (v, vy,) plane,

)

the value at each point is a function of (uy, uy,)

(ug, u'y)

n
p=C- Hh(uj,u]f)
j=1

[terative Algorithm:

h(m+1)(u u/) _ gk(uk; ull{)

k o Tk —1 3 (m+1) , (m) , ,
[f CTizs h ™ (uj,uj) R (uj,uj) dv,dv,

Ir (U, uy,) . The k-th measured two-dimensional projection.

DDDDDDD

-0.0010 (Uk, U’k)

h,imﬂ) (ug,u;,) :The h(u-,u}) iterated to the (m+1)-th iteration.
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Reconstruction of the transverse phase space distributions at

Vertical and Parallel Scanning: . . .
! NS the entrance and exit of the superconducting cavity:
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CAFe IlI: a superconducting heavy ion linear accelerator.
| X 1 0 0 01 /% Simulated particle: 9°Ar!?
Vertical scan : (x;, ¥r) , (¥i, xr) X¢ 1 L o0 ollx; current :0.06 mA
T - article energy at the RFQ exi :230 MeV
Parallel scan : (xl-, xf) , (yi,yf) ?y/; 8 8 1 2 il, P gy Q
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