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 Abstract 

This work represents a test bed for the first experiment in Iraq to 

generate entangled photons by spontaneous parametric down conversion 

process (SPDC). This is achieved by pumping a BBO crystal by a violet 

diode laser with a wavelength of (405 nm) and an output power of (24 

mW) to generate entangled photons with a wavelength 810 nm by 

achieving type II phase matching conditions. 

 This work was directed towards obtaining maximum coincidence 

count rates between the entangled photons generated in a time window of 

(20 ns). 

 The pumping source used in this experiment has a long linewidth 

of (3 nm), this means that the coherence length (5.46×10
-5

 m) and the 

coherence time (1.82 ×10
-13 

s)  are very short, i.e., affecting the efficiency 

of the spontaneous parametric down conversion process. In addition, the 

single photon detection modules have low photon detection efficiency 

(14%) at (810 nm). However, accepted results were obtained with a 

coincidence count rate in the range of (11400-18000) counts/s by 

controlling the phase matching conditions and studying the effect of using 

BBO crystals with different thicknesses of (2 mm and 4 mm). The 

maximum count rates of about (18000 counts/s) were obtained with a 

(5*5*2) mm BBO crystal by which the problem of the short coherence 

length of the pumping source was partially solved. And, the problem of 

low photon detection efficiency  for the single photon detection modules 

was overcome as possible by isolating the setup from environment 

background light.  
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لاٚي حدشبت فٟ اٌؼشاق ٌخ١ٌٛذ اٌفٛحٛٔبث اٌّخشببىت ِٕصت اخخببس اْ ٘زا اٌؼًّ ٠ّثً 

( BBO)بٍٛسة بٛاسغت ضخ  حُ ححم١ك ٘زا .ة اٌّؼٍّتاٌؼشٛائٟ ةاٌؼىسٟ ح٠ًٛاٌجبٛاسغت ػ١ٍّت 

ٚحٛٔبث ٌخ١ٌٛذ ف (ٚاط ٍِٟ 24)ٚلذسة  (ٔبٔٛ ِخش 405)بٕفسدٟ رٚ عٛي ِٛخٟ  ثٕبئٟ ١ٌضسة

 .عٛساي عببكششٚط ثإٌٛع اٌثبٟٔ ِٓ  حم١كبٛاسغت ث (ٔبٔٛ ِخش 810)ِخشببىت راث عٛي ِٛخٟ

ِخشببىت اػظُ ِؼذي صذفت ٌٍؼذاث ب١ٓ اٌفٛحٛٔبث اي ٔحٛ اٌحصٛي ػٍٖٝ اٌؼًّ ٞحٛج حُ

 .(ٔبٔٛ ثب١ٔت20)اٌّخٌٛذة بٕبفزة صِٓ 

ٔبٔٛ 3)اٌخدشبت ٠ّخٍه ػشض خظ ع٠ًٛ٘زة اٌشغُ ِٓ اْ ِصذس اٌضخ اٌّسخخذَ فٟ ة 

لص١شاْ  )ثب ١٣-١٠ * ٨٢,١)ٖٚصِٓ اٌخشبن( َ ٥-١٠* ٤٩,٥)ٖرٌه ٠ؼٕٟ اْ عٛي اٌخشبن ,(ِخش

ببلاضبفت اٌٝ اْ ٚحذة  .ة اٌّؼٍّتاٌؼشٛائٟ ةاٌؼىسٟ ح٠ًٛاٌج ةػٍٝ وفبءة ػٍّٟ ٚ٘زا ٠ؤثش ,خذا

ٌٚىٓ  .(ٔبِٔٛخش ٨١٠)ػٕذ ( ٪١٤)وشف اٌفٛحْٛ إٌّفشد وبٔج ٌٙب وفبءة وشف ٌٍفٛحْٛ ٚاعئت 

ػذة ببٌثب١ٔت ( 18000-11400)ِذٜفٟ ايبّؼذي صذفت ػذاث  ِمبٌٛتٔخبئح حُ اٌحصٛي ػٍٝ 

ِغ سّه ( BBO) اسخخذاَ بٍٛساثٚدساست حبث١ش  حغببك اٌغٛساٌس١غشة ػٍٝ ششٚط  بٛاسغت

 ٌؼذاثياػٍٝ ِؼذلاث صذفت  حُ اٌحصٛي ػٍٝ .(ٍِٟ ِخش 2ٍِٟ ِخش ٚ 4)ِخخٍف

ح١ث اْ ِشىٍت لصش عٛي اٌخشبوٗ ٌّصذس اٌضخ حُ حٍٙب  .(BBO)بٍٛسةيٍِٟ ِخش (2×5×5)ِغ

ِٚشىٍت اٌىفبءة اٌٛاعئت ٌٛحذة وشف اٌفٛحْٛ إٌّفشد حُ حٍٙب لذس الاِىبْ بٛاسغت ػضي  .خضئ١ب

   .إٌّظِٛت ػٓ اٌضٛء اٌّح١ظ بٙب

 

 


