The Pyramid of Khufu

For centuries, archaeologists have worked to unlock the mysteries of Egypt’s pyramids, including how they were built and why. The pyramids of Menkaure, Khafre and Khufu were erected on the west bank of the Nile River. Built between 2575-2465 BCE to serve as burial monuments for three Egyptian kings, they were included among the Seven Wonders of the Ancient World. Now scientists believe they’ve uncovered hints of two hidden chambers inside the Pyramid of Khufu, one of the Great Pyramids of Giza.

This work is part of an ongoing project by a group of experts called ScanPyramids. It aims to study the Great Pyramids—considered to be one of the seven wonders of the ancient world—without damaging them.

ANCIENT STRUCTURE

The Pyramid of Khufu is the largest of the three pyramids built at Giza. Archaeologists believe ancient Egyptians built the pyramid as a tomb for a pharaoh (Egyptian ruler). The structure’s interior is completely dark and contains steep, narrow passages. That has made it difficult to explore. To date, researchers have found three chambers connected to the pyramid’s entrance: the king and queen’s burial chambers and an unfinished underground room. But modern-day scientists wanted to know what else might be hidden inside.

BOX 

FACTS ABOUT THE PYRAMID OF KHUFU
. It is the only one of the seven wonders of the ancient world which has survived, despite being 2000 years older than all the rest.

. It is the most accurately made stone building ever. The base of the pyramid is level to within 2.1cm.


-The sides are aligned to the points of the compass (N,S,E,W) with only a tiny error (1/20 of a degree).


-The biggest difference in length between the four sides is 0.044 m (out of 230m)!


-The outer stones are so well cut and fitted together you couldn't get a piece of paper between them.


-The Great Step - a block of stone just before the burial chamber - is at the height where the area of the pyramid is exactly half the area of the base.

. The pyramid is absolutely enormous, and the base of it is a big as eight football pitches! It is made of over 2 million huge limestone blocks.

. Pyramid is made of limestone (mainly), granite and mortar (a cement made of gypsum).

END OF BOX
CUTTING-EDGE TECHNOLOGY

A team led by scientists from Cairo University in Egypt used two technologies to explore the pyramid. First, they used heat-sensing infrared cameras to look for temperature differences in the pyramid’s stone structure. Cooler temperatures could indicate air flowing through open areas within the pyramid.

A second method searched for possible hidden chambers or voids. To find the voids, scientists used muography, a technique that measures the density of muons, or subatomic particles that are the primary component of cosmic rays which are continuously raining down on Earth.
“Muon particles permanently reach the Earth with a speed close to the speed of light and an intensity of around 10,000 per m² per minute. They originate from the interactions of cosmic rays created in the universe with the atoms of the upper atmosphere,” said the Scan Pyramids project team in its press release. The researchers added that these particles can "go through hundreds of meters of stone before being absorbed."

Muons can easily cross areas where there are voids or cavities, but the particles are sometimes absorbed or deflected when they hit denser material, the team said. By measuring changes in muon particles as they go deeper into the pyramid the team can search for hidden areas. “The challenge of such measurements consists in building extremely precise detectors and in accumulating enough data — over several days or months — to increase the contrast,” the team said in the statement.
JUST THE BEGINNING

Although the scientists are excited by this new theory, they know this is just the beginning of their research. In fact, a team of scientists appointed by the Egyptian Ministry of Antiquities to oversee the work of the Scan Pyramids Project team said it is not convinced that sizable voids or cavities have been discovered. This oversight team issued its own press release, through the Egyptian Ministry of Antiquities, saying that more work needs to be done. The researchers recommended extending the Scan Pyramids project by another year so that more data can be gathered.former antiquities minister Zahi Hawass said that the core of the pyramid has big and small stones, and this can show hollows everywhere, and it may not really be a void that's been discovered.
The ScanPyramids team is conducting further tests to learn more about the size and purpose of the mysterious rooms they think they’ve discovered. In the future, the researchers hope to use these same technologies to study other archaeological sites in Egypt and around the world.
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