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Checking background generation in G4 (1)
Geometry: 15 cm LH2 target in vacuum

Pavel’s
Results
(GDINR)

Geant 4

Very good agreement in energy and angular distributions for g, e+ & e-
(Already presented a few months ago)



Checking background generation in G4 (2)
Geometry: 15 cm LH2 target in vacuum

Pavel’s
Results
(GDINR)

Geant 4

Very good agreement in energy and angular distributions for g, e+ & e-
(Already presented a few months ago)



Radiation dose-equivalent in NPS crystals
Some questions were raised on June 6 about radiation dose estimates for NPS from Geant4 
(see https://wiki.jlab.org/cuawiki/images/6/61/After_ERR-BW-RE-notes-concerns.pptx)

GDINR method: Use particle flux shown in previous slides and tables to convert from
fluence to dose equivalent (see for example: RCRP publication 21)

Pavel’s
Results
(GDINR)

Geant 4

When using G4 
particle flux (shown
before) & fluence-
to-dose-equivalent
tables, results also
agree (as expected)



Radiation dose in NPS crystals
 Radiation dose (not dose-equivalent) is defined as energy per unit mass
 Can be calculated from energy flux & assuming total absorption (the case for NPS crystals) 

Area of front 
face of crystals

Cannot directly compared to dose-equivalent: 
dose is higher than dose-equivalent for  only, but much lower than dose-equivalent for e—only

 But we care about dose, 
not dose-equivalent

 This dose plot is calculated 
with the G4 particle flux 
(validated in the dose-
equivalent comparison), 
but assuming total energy    
absorption in a crystal

(pure geometrical calculation –
full G4 setup in next slides)

ERR version

Higher dose, because of normalization 
(mistakenly) by the mass of a column 
(36 crystals)



Dose calculation in NPS crystals with full geometry

Two settings from E12-13-010 (DVCS):

11 GeV, 6.3 deg, 6.0 m, 11 A

11 GeV, 7.9 deg, 4.0 m, 50 A



Dose rates in 
NPS crystals

Magnet OFF          Magnet ON          

6.0 m, 6.3 deg

4.0 m, 7.9 deg

 Each 2D bin 
represents 1 crystal

 Color scale is rad/h 
(from 1 to 104)



Dose rates in NPS crystals (1D for middle row)

Dose rate for the central crystal of each column:

Up to 1-5 krad/h (1 rad/s) for some crystals with magnet ON

11 GeV, 
6.3 deg, 
6.0 m, 
11 A

11 GeV, 
7.9 deg, 
4.0 m, 
50 A



Summary

 NPS/G4 simulation of backgrounds and dose rates have been thoroughly 
cross checked with GDINR

 Radiations dose estimates have been updated (they’re about 1 order of 
magnitude smaller than those presented at the ERR)

 Even so, the dose rates expected at small angle/distance will be challenging 
for PMTs and may impact the ultimate energy resolution of the calorimeter


