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Expected λ distribution

~1/λ distribution with cutoff for MAPMT and Epotek glue around 300 nm 

At 7/23 meeting, Justin showed:

Would like to investigate:  
• where does this plot come from? 
• what causes the turnaround at ~350nm?  
• how confident are we about it?

Materials.xml reflectivity in simulation taken from measurements of non-UV enhanced 
However, we have UV enhanced mirrors installed and need to test 
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=> useful to understand the expect λ distribution in order to 
provide additional information to the mirror discussion 



Q1: where does this plot come from? 
Ans. FastDIRC

Expected λ distribution

~1/λ distribution with cutoff for MAPMT and Epotek glue around 300 nm 

Justin’s plot Reproduced with FastDIRC
h_lambda_dist_pion_FastDIRC
Entries  1000000
Mean    391.6
Std Dev     61.21
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Follow-up:  
how is this produced in FastDIRC?
some hard-coded  
efficiency curve  

1/λ2 Cherenkov 
emission spectrum X

This curve should represent our knowledge of all the 
wavelength dependent detector/material effects, such 
as PMT Q.E., Epotek glue, etc.



Wavelength dependence in the 
standard GlueX simulation pipeline

• HDGeant4:  

• Cherenkov radiation 1/λ2 spectrum (Geant4) 

• H12700 quantum efficiency at generation 

• hdds: material properties 

• mirror reflectivity 

• Epotek glue 

• fused silica bar 

• …
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How do they compare?

• clear differences, but similar general structure  
• will use the standard HDGeant4-based simulation to look at them 

in detail 
• a lot of information documented in Maria’s writeup (GlueX-

doc-3974)

http://www.apple.com


H12700 MaPMT Q.E.

FLAT PANEL TYPE 
MULTIANODE PMT ASSEMBLY

H12700 SERIES

Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2019 Hamamatsu Photonics K.K.

Subject to local technical requirements and regulations, availability of products included in this promotional material may vary. Please consult with our sales office.

Left: H12700A, Right: H12700B

Figure 1: Typical spectral response
TPMHB0917EB

Figure 2: Typical gain
TPMHB0918EB
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● Large effective area: 48.5 mm × 48.5 mm
● Packing density: 87 %
● 8 × 8 multianode, 

Pixel size: 6 mm × 6 mm / anode
● High quantum efficiency: 33 % Typ.
● Small dead space
● Fast time response
● Two types are available for HV input

H12700A series: Cable input type
H12700B series: Pin input type

● With tapered divider (-10 type)

● Academic research 
(RICH, Gamma ray telescope, etc.)

● Nuclear medicine equipment 
(PET, Gamma camera, etc.)

● 2D radiation imaging

FEATURES

APPLICATIONS

HDGeant4

from: HDGeant4/src/GlueXSensitiveDetectorDIRC.cc

H12700 datasheet

http://GlueXSensitiveDetectorDIRC.cc


• BorosilicateGlass (PMT window) 
• FarEndCerenkovMirror (bar box mirrors) 
• ThickCerenkovMirror (optical box mirrors) 
• fusedSilica (bar) 
• OCF446 (optical oil for cookies) 
• OpticalH2O (water in optical box) 
• CerenkovPhotocathode (PMT sensitive element) 
• OpticalAir (air gaps and envelope volume) 
• Epotek301 (glue in bars) 
• OpticalRTV (cookies)

λ dependence in HDDS:  
hdds/Materials_HDDS.xml



λ-dependent absorption lengths for various material: 
curves from Material_HDDS.xml

Borosilicate PMT window and Epotek glue have 
important structures in the 300—500 nm range, but 
not that many data points.
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Difference between cyan and magenta: 
• Epotek301 (glue) 
• BorosilicateGlass (PMT window) 
• OpticalRTV (cookies) 
• OCF446 (optical oil for cookies)



Source for our knowledge of these:

• Epotek 301-2 glue: datasheet 

• borosilicate PMT window glass: datasheet (orange curve) 

• cookie RTV: “our measurements” (Fig.23 in writeup) 
• OCF446 oil: “No data on absorption length is available”, 

“copied from RTV615”

                            
    EPO-TEK® 301-2 

  

   Technical Data Sheet     For Reference Only 
     Optically Transparent Epoxy 

 
 

Epoxies and Adhesives for Demanding Applications™ 
This information is based on data and tests believed to be accurate. Epoxy Technology, Inc. makes no warranties (expressed or implied) as to 

its accuracy and assumes no liability in connection with any use of this product. 
EPOXY TECHNOLOGY, INC. 

14 FORTUNE DRIVE, BILLERICA, MA 01821 (978) 667-3805, FAX (978) 663-9782 
www.epotek.com 

Date: July 2019 Recommended Cure: 80°C / 3 Hours 
Rev: XVI  
No. of Components: Two Minimum Alternative Cure(s): 
Mix Ratio by Weight: 100 : 35         May not achieve performance properties listed below 
Specific Gravity: Part A: 1.02 Part B: 0.89         23°C / 48 Hours 
Pot Life: 8 Hours  
Shelf Life- Bulk: One year at room temperature  
Shelf Life- Syringe: Six months at -40°C  
   

NOTES: 
● Container(s) should be kept closed when not in use. 
● Filled systems should be stirred thoroughly before mixing and prior to use. 
● Performance properties (rheology, conductivity, others) of the product may vary from those stated on the data sheet when bi-pak/syringe packaging or 
post-processing of any kind is performed.  Epoxy’s warranties shall not apply to any products that have been reprocessed or repackaged from Epoxy’s 
delivered status/container into any other containers of any kind, including but not limited to syringes, bi-paks, cartridges, pouches, tubes, capsules, films 
or other packages. 
● If product crystalizes in storage, place container in warm oven until crystallization disappears.   Please refer to Tech Tip #7 on website. 
 

Product Description: EPO-TEK® 301-2 is a two component optical and semiconductor grade epoxy resin with low viscosity, long pot-
life and good handling characteristics. 
 

Typical Properties:  Cure condition: 80°C / 3 Hours      Different batches, conditions & applications yield differing results.   
           Data below is not guaranteed.   To be used as a guide only, not as a specification.   * denotes test on lot acceptance basis 
 

PHYSICAL PROPERTIES: 
* Color (before cure): Part A: Clear/Colorless Part B: Clear/Colorless  
* Consistency: Pourable liquid  
* Viscosity (23°C) @ 100 rpm: 225 - 425 cPs  
  Thixotropic Index:  N/A   
* Glass Transition Temp:  ≥ 80 °C (Dynamic Cure: 20-200°C/ISO 25 Min; Ramp -10-200°C @20°C/Min) 
  Coefficient of Thermal Expansion (CTE):     

Below Tg:    61 x 10-6 in/in°C  
Above Tg:    180 x 10-6 in/in°C  

  Shore D Hardness:  80   
  Lap Shear @ 23°C:  > 2,000 psi  
  Die Shear @ 23°C:  ≥ 15 Kg      5,334 psi  
  Degradation Temp:  360 °C  
  Weight Loss:     

@ 200°C:  0.01 %  
@ 250°C:  0.46 %  
@ 300°C:  2.19 %  

  Suggested Operating Temperature:  < 300 °C (Intermittent)  
  Storage Modulus:  432,279 psi  
  Ion Content: Cl-: 61 ppm Na+:         104 ppm  
 NH4+: ND  K+:           ND   
  Particle Size:  N/A   

 

ELECTRICAL AND THERMAL PROPERTIES: 
  Thermal Conductivity: N/A   
  Volume Resistivity @ 23°C: ≥ 2 x 1012 Ohm-cm  
  Dielectric Constant (1KHz): 3.80   
  Dissipation Factor (1KHz): 0.012   

 
OPTICAL PROPERTIES @ 23°C: 
  Spectral Transmission: ≥ 94% @ 320 nm  
 ≥ 99% @ 400-1,200 nm  
 ≥ 98% @ 1,200-1,600 nm  
  Refractive Index: 1.5318 @ 589 nm  

Inherent fluorescence of BOROFLOAT® 33

Some materials have the ability to emit electromagnetic radiation after being
activated by high frequency short-wave radiation. This property is referred to as
fluorescence. It depends on the material’s purity and structural characteristics as well
as the radiation’s excitation energy and excitation wavelength.
BOROFLOAT® 33 is a highly transparent glass with a much lower inherent
fluorescence than soda-lime flat glass.

Downloads

BOROFLOAT® Brochure
771.92 KB

Datasheet - Optical Properties
624.7 KB

Product Properties

Applications

© 2019 SCHOTT North America, Inc. | Print | Legal | Privacy Policy | Help

Change OK
SCHOTT uses Cookies on this Website to enhance the user ex pe ri ence and provide the best pos si ble
Service. By con tin u ing to browse the Website, you consent to our use of Cookies.

https://www.epotek.com/site/administrator/components/com_products/assets/files/Style_Uploads/301-2.pdf
https://www.us.schott.com/borofloat/english/attribute/optical/index.html?us-origin=en-US


Summary
• The shown expected λ distribution comes from 

FastDIRC which is in turn based on our knowledge 
of various materials in the system. 

• The turnaround at ~350nm is largely due to the 
near-UV behavior of Epotek 301 glue in the bars, 
borosilicate PMT window and cookies (as 
implemented in simulation). 

• Our knowledge about these? questionable?


