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Basic Idea: DE

»DE at one POINT

DE(A,8,¢) = QE(A,8) - CE(¢)
= A(/},H) -p(4) - CE(¢)

absorption

escape factor: escape probability of p.e. from p.c.

Front-illumination

> DE for one LIGHT BEAM ﬁ

* For an arbitrary incident light, DE is contributed

by Front-illumination and Back-illumination
due to multiple reflection inside PMT ﬁ

vacuum
DE = z a; - = Z a; - Back-i1llumination
i i

_azF;

@ DE for one light beam is contributed by several POINTs “f_— ~

@ a;: absorption ratio at each POINT, from simulation / \1;

@ F;: independent of angle of incidence (AOI) ast/ 4Py
\

How to get F-factor distribution?--Based on DE data!




Basic Idea: F-factor

* Suppose we have measured n points along two
opposite longitudes e

* For P;, its DE is contributed by j points: P,
P,

DEi = Z aiij' A

j
. P}-' can be denoted as weighted mean of F;~F,;:

n
F = Z Bk Fx
k=1

n n n n
DE; = Z aj; Z BjkFr = z Z a;iBjk Fr = Z z aijBiklFk = ) |Aik|Fx
= T = =l =

* |[n matrix form:

*So,

[y W

from simulation

(/DE;\ F,\ @ Then, F distribution can be solved
from DE, || (A:ll Azln) F, | @ Toobtain A matrix, we need to know
experiment : -\ ' . : the absorption of photocathode --
DE, Api = Ann E, multilayer thin film theory — *°
e/ 9




QE vs AOI

» After taking into consideration the optical processes inside
PMT, the QE curve can be well simulated

1.5
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@ Compared with NNVT PMT, the inner structures of Hamamatsu PMT is more complicated
@ Fine structures of the metal tube may lead to fluctuations of QE curve
@ Overlap of photocathode and Al film below the PMT equator is not considered in simulation
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